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Trw khi c6 chi dan khac®, nhitng vin tho mé dau chwong déu 14y twr
Odes cta Horace, do Giulio Galetto dich, va dwoe in trong mot cudn sach
nho duyén dang cé twa d€ In questo breve cerchio (Edizioni del Paniere,
Verona, 1980).

https://thuviensach.vn



THO1 GIAN LA BS AN LON NHAT?

Loi ta ndoi day

tén trom tho'i gian
ciing da mang di

chc%ng sao tim laqi. (1, 11)

At dong. Tinh ling. VO tw ly. Tdi ling nghe thoi gian troi.

Pay thoi gian, quen thudc va vinh hing. Thoi gian mang ching ta
di. Nhirng 1op séng cla tirng gidy, teng gior, teng nam, x6 ching ta vao
cudc sdng, roi cudn ching ta vé hw vo... Ching ta quen thudc v&i thei gian
nhw cd quen thudc v&i nwdc. Sy ton tai cda ching ta 1a sy ton tai trong
thoi gian. Hanh khic thoi gian nudi dwong ta, mé ra thé gidi cho ta, khién
ta wu phién, khi€n ta s¢ hai, roi lai ru yén ta. Vi try trai vao twong lai,
cudn di b&i thei gian, va ton tai theo trat tw thoi gian.

Trong huyén thoai Hindu gido, dong sdng tran thé” dwoc mé ta voi hinh
anh linh thiéng cda vii diéu Shiva®: vii diéu clia ngai 1a cdi ngu'dn tién trinh
cta vil try, 1a dong chdy ctia thoi gian. C6 gi cé th€ phd quat va hi€n nhién
hon dong chdy ay?

Nhung van dé phirc tap hon thé. Ban chi't thyc tai thwong khac xa voi
nhtrng gi né bi€u hi€n. Trai da't cé vé ph:fmg, nhung thyc ra lai 1a hinh cau.
Mit troi dwong nhw luan chuyén trén bau troi, trong khi thye ra ching ta
m&i la dang quay cuing Trdi dat. Ban chdt cda thoi gian cling vdy: né khac
v&i cdi dong chdy cé vé déu dan, phG quat. Toi sitng sdt phat hién ra diéu
nay tw nhirng cudn sach vét 1y hoc nhirng ngay con 1a sinh vién: thoi gian
vOn ra't khac véi nhirng gi né bi€u hién.

Ciing tt nhitng cudn sdch Ay, toi biét ring chiing ta van chwa nim dwoc
ban chat cua thoi gian. Ban chét cda thoi gian ¢6 1€ 1a diéu bi an 1on nhat
chuwa dwoc gidi dap. Nhirng m6i day ky quic k&t n6i diéu bi an nay voi
nhirng di€u bi an 1on khac: ban chat cua tdm tri, ngudn gbc cua vil try, s6
phan cua cdc hd den, sy van hanh cta sy song trén Trdi da't. Cé gi d6 ludn
kéo ching ta tr¢ vé voi van dé ban cha't cia thoi gian.
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Thic méc 1a coi ngudn ctia khao khdt hi€u biét, va viéc khdm phd ra
ring thoi gian khong phai nhw nhitng gi ching ta twdng da mé ra thém
hang ngan cau hoi. Ban chat cta thoi gian 1a trong tim trong sw nghiép
nghién ctru vat ly 1y thuyét cta toi. Trong nhirng trang ti€p day, tdi s€ trinh
bay nhirng hi€u bi€t cta ching tdi V€ thoi gian, nhitng ¥ twdng ching to6i
theo dudi nghién cru d€ tién t&i mot ¥ niém siu sic hon vé thoi gian. Toi
cling s€ trinh bay nhirng di€u chiing t6i con chwa bi€t, va nhung diéu ching
t6i m&i chi dang mo h'6 ndm bt dworc.

Tai sao ching ta chi nho qua khir ma khéng nho twong lai? Ching ta
tOn tai trong thoi gian, hay thoi gian tOn tai trong ching ta? Ta ngu y gi khi
ta n6i thdi gian “trdi”? Diéu gi da gin két thoi gian v&i ban the con ngudi,
v&i tinh chd quan cta mdi ching ta?

Ta nghe thd’y gi trong ti€ng thoi gian?

Cudn sach nay dwoc chia thanh ba phan khong bing nhau. Trong Phin
I, toi s& tém tit nhitng hi€u biét clia vat Iy hién dai vé thoi gian. Giong nhuw
bong tuyét trong 1dong ban tay: khi ban quan st nghién ngdm Vvé ching,
ching s€ dan tan ra gitra cac ngén tay va bién ma't. Ta thwong nghi vé thoi
gian nhw céi gi d6 gidn don, co ban, déu din chdy t qua khir dé€n twong
lai, ddc 1ap voi moi the. Céi gi d6 do bdi dong h6. Trong ti€n trinh cla
thoi gian, nhirng sw kién cda vil tru trinh ty ndi ti€p nhau: qué khir, hién tai,
twong lai. Qua khir 1a c& dinh con twong lai thi vo dinh... Va tat ca nhirng
an twong nay hoa ra la sai lac.

Céc dic tinh cda thoi gian, cdi nay dén cai khac, I'an Iwgt bdc 16 ra chi 1a
nhitng x4p xi, nhirng nhAm 14n do nhan thirc phi€n dién cta ching ta mara,
gidng nhw ta da twdng Trai dat phglng va Mit troi thi quay quanh Trai dat.
Nhirng hi€u biét dan sau sic hon clia ching ta dd din d&n sy phan hoai cta
thoi gian. Cdi ma ching ta goi 1a “thoi gian” hda ra 1a mét the phire tap cac
ciu tric 1op . Dudi sy phan tich ngay cang sau, 1¢p nay dén 1ép khac,
mang nay dé€n mang khac cua thoi gian da bi 16t bd. Phan dau tién cua
cudn sach nay trinh bay sy phén hoai cua thoi gian.

Phén II cia cudn sach md ta nhirng gi con lai véi ta: mot khung céanh
trong rong thénh thang hAu nhw khong da'u tich cda tinh tuin ty thoi gian.
Mot the” gidi ky quic, xa la, ddu ring ciing van chinh 12 th&’ gi¢i ma ching
ta hiang thudc vé. Cam gidc d6 giong nhu ta dang d:it chan 1én mot dinh nii
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hoang véng ngan nim chi c6 tuy&t phud, sdi dd va bau troi. Han ring
Armstrong va Aldrin® da tirng cam thay twong tw khi ddt chan 1én dai cat
ngan ndm ba't dong ctia Mt tring. Mot thé” gidi triit bd dén c6t 161, 10ng 1ay
v&i vé dep khd cdn bat &n. Linh viee nghién citu cia toi - hap din lwong ti
- 12 mot co ging d€ hiu va mang lai mdt ¥ nghia nha't quan cho céi khung
canh dep d€ va cyc doan d6. Cho mot thé” gidi khong c6 thoi gian.

Phian III ctia cudn sach la khé nha't, nhwng cling s6ng dong va li€n quan
dén chiing ta hon ca. Trong mot thé gii khong ¢6 thoi gian van phai ¢6 gi
d6 hinh thanh nén céi goi la thoi gian quen thudc cda chidng ta, voi trinh ty
cta nd, v&oi qua khir cia né khac voi twong lai, va véi dong chay nhip
nhang cta né. Bang cdch nio d6, thoi gian ctia ching ta phai 16 dién, it nhat
la do6i vori ching ta va & thang d 1on ctia ching ta.

Pay la hanh trinh tr& veé, trd lai voi thoi gian bi ma't trong Phéan I cha
cudn sach, khi ta theo dudi tim ki€m nhitng quy ludt co ban cua thé&” gidi.
Gidng nhw ti€u thuy€t trinh thdm, ta truy lung t€n tdi pham: ké da tao ra
thoi gian. Ta tim lai nhitng thanh phian k&t cdu cua thoi gian quen thudc
v&i ching ta, phan no dén phién kia - gio diy khong phai 1a nhitng thanh t6”
co’ ban cua thye tai, ma 1a mét xap xi hteu ich cta chiing ta, ciia nhirng sinh
vat vung vé cau thd: d6 1a nhitng thir xui't hién do cach nhin chi quan
phién dién cua ching ta, va lai cling 1a th& dinh hinh nén ban th€ cua ta.
B&i vi bi mit cda thoi gian suy dé€n cuing, ¢6 1€, 1a bi mit cfia chinh chiing
ta hon la cda thé gidi thyc tai kia. C6 1€, cling gidng nhw trong cudn ti€u
thuyét trinh thim déu tién va tuyét voi nhat trong cdc ti€u thuyét trinh
thdm, Oedipus Rex® ctia Sophocles, ngwdi truy tim tha pham héa ra lai
chinh 1a ké c¢6 toi.

Tw ddy cubn sach sé tré& thanh mot dong nham thach ngun ngut céac y
twdng, d6i khi sdng ldng, doi khi ky quiic khé hiu. N&u ban ling nghe, toi
s€ dwa ban dé€n noi ma t6i tin 1a hi€u bi€t cda chiing ta vé thoi gian da dat
dén: bo miéng ciia mot dai dwong mit mung va 14p lanh anh sao tw ta't ca
nhing di€éu ma ching ta con chwa biét.

https://thuviensach.vn



PHAN 1T
SU PHAN HOAT CUA THO GIAN
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MAT SU THONG NHAT

Vit diéu tinh yéu

nhitng nang tién kiéu diém dwdi dnh trdng

trong dém trong vit. (I, 4)

SU CHAM LAI CUA THOI GIAN

Ta hay bét dau v&i mot thue t8 don gidn: thoi gian trén dinh ndi troi
nhanh hon so v&i thoi gian & myc nwdc bien.

Sy khdc biét 1a nhd, nhung c6 th€ do dwgc v&i nhirng chi€c dong h'
chinh xdc ma ngay nay ta mua dwgc trén internet v&i vai ngan do-la. Qua
thyc hanh, ai ciing s€ c6 th€ ching kién sy chidm lai cia thoi gian. Vi
d6ng h'6 cha cac phong thi nghiém chuyén mon, sy cham lai clia thoi gian
c6 th€ do dwore gitra nhirng dd cao cach nhau vai centimet: mot chi€c dong
h'd dit trén san nha s€ chay chdm hon mot chiit so voi chi€c khac dat trén
mat ban.

Khoéng phai chi c6 dong h'6 1a chay cham lai: xu6ng thap hon, moi qua
trinh déu cham lai. Hai ngwoi ban chia tay, mot ngwoi s6ng & vung dong
bang va ngudi kia di 1én ndi. Ho gip lai nhau sau nhiéu nim: nguwdi séng &
viing thap hon da sdng mdt khoang thoi gian it hon, gia it hon, quad lic
ddng h'6 clia anh ta da 14c it hon. Anh ta c6 it thoi gian hon d€ 1am viéc,
ciy c0i cta anh ta 1on chdm hon, y nghi ctia anh ta cé it thoi gian hon d€
bdc 16. Xudng tha’p hon, ta ¢ it thoi gian hon so voi & trén cao.
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Trén nai | Nhiéu th&i gian hon |

w

Muc nwoe - T ——
bién it thoi gian hon

Phai chang diéu nay la dang ngac nhi€n? C6 1€ vdy. Nhwng d6 1a cach
thirc ma thé€ gi¢i nay van hanh. Thoi gian tréi chdm hon & noi nay, va
nhanh hon & noi khéc.

Co 1€ diéu dang ngac nhi€n hon la ai d6 da hi€u dwoe sy cham lai nay
cta thoi gian mdt thé' ky triedre khi ta ¢ nhirng d6ng h'é du chinh xac d€ do
dwoe n6. Tén ngwoi do, ta't nhién, 1a Albert Einstein.

Kha nang hi€u dwoc diéu gi d6 trwedre khi né dwgee quan st trong thye t&
la tdm di€m cuda tw duy khoa hoc.

T thoi c& dai, Anaximander® di hi€u dwoc riang bau troi tiép ndi
xuéng dwdi chan ta, ra't 1au trwde khi tau thuyén c6 th€ di lai vong quanh
Trai da't. M& dau ky nguyén hién dai, Copernicus da hiéu rang Trdi da't c6
chuyén dong quay, tw 1au tredre khi cdc nha du hanh vii try thdy dwge diéu
do6 tw Mat trang. Cling v&i cach twong ty, Einstein da hi€u dwoc thoi gian
khong tr6i déu dan & moi noi triwoc khi xua't hién cac dong h'd dd chinh
xac d€ do dac duwoe sy khac biét nay.

Qua nhirng budc tién nhw vy, ta hoc dwoc ring nhitng thit twdng nhuw
hién nhién d6i v&i ta thye ra khong 1a gi hon nhirng dinh kién. C6 vé nhw
hién nhién 1a bau troii & trén ching ta chit khéng phai & dwdi; néu khong,
hin Trédi dat da roi xudng. Cé vé nhu hi€n nhién la Trai dat khong chuyeén
dong; néu khong moi thit hin s& dS vé. Cling hiéh nhién nhw vy, thoi gian
c6 vé troi nhw nhau & khip moi noi... Tré em 1&n 1én va phdt hién ra rang
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th&” gioi nay khong giéng nhw thé” gidi clia ching gitra b6 birc twong nha.
Nhan loai cling 1o'n 1én theo cach hét nhw vay.

Einstein da tw hoi ban thin mot cAu hdi hén cling da lam rat nhiéu nguoi
trong chung ta bdi r61 khi hoc vé lyc ha'p dan: 1am thé nao Mit troi va Trdi
da’t “hdt” nhau ma khong dung cham dén nhau, cling khong st dung ba't ky
phwong ti€n trung gian nao.

Ong di tim mot 1o giai thich ¢6 vé hop 1y va da tim thdy ciu tra 1o
bang cich twdng twong ring Mt troi va Trdi da't thue ra khong truc tiép
hit nhau, ma mdi thién the tieng budc tic dong 1én cdi nam gitra chiing. Va
bdi vi cdi ndm gitra chiing chi 12 khong thoi gian, 6ng di twdng twong rang
Mait troi va Trai dat da lam bi€n doi thoi gian va khéng gian xung quanh
chiing, cling giong nhr mot vat the nim trong nwdc lam bieh d6i phan
nwdc quanh ching. Sy bi€n doi nay cua ciu tric thoi gian anh hudng dén
s chuyén dong cua vat th€, khi€n ching “roi” vé€ phia nhau.

“Sw bién doi cua ciu tric thoi gian” nay la gi? D6 chinh 1a s cham lai
ctia dong h'6 mo ta & trén: mot vat nang lam cham lai thoi gian & quanh nd.
Trai dat 1a mo6t vat ndng 1én, va né lam cham lai thoi gian & ving quanh
né. Thoi gian cham lai nhiéu hon & ddng bang, it hon & ving ndi, béi vi
dong bing gan v&i Trai dat hon. P6 14 1y do tai sao anh ban & lai dong
bang gia di cham hon so v&i anh ban di 1én ndi.

Néu cdc vat bi tha déu roi, thi d6 chinh la do sy cham lai nay cda thoi
gian. Khi thoi gian troi dong déu khip noi nhur & trong khoang khong vii
try, cdc vt the s& khong roi. Ching troi ni trong khong gian. O ddy, trén
mat hanh tinh cia ching ta, ngwoc lai, chuyén dong cua cac vat the€ cé
khuynh hwéng hwéng vEé phia thoi gian tr6i chdm hon, gidng nhw khi ta
chay tir bor cat xuéng bi€n ca va sirc can cia nwdce 1€n chan khién ta nga
chii dau vao nhirng lan séng. Cdc vat thé roi xudng la bdi vi, dudi kia,
thoi gian bi Trai da't lam cham lai.

Thé nén, mic du ching ta khong dé dang quan sét dwgc nd, sy trdi chAm
lai ctia thoi gian diu sao di nira ciing ¢6 mot hé qua cot yéu: cdc vt the roi
xudng la vi nd, va chinh né cho phép ta gitr d6i chan ctia minh virng vang
trén mit dat. N&u ddi chan cta ta bam chic dwoc vao mit duong, thi dé 1a
vi toan bd co’ the ta ¢6 khuynh hwdng ty nhién di xu6ng noi ma thoi gian
tr6i chdm - va thoi gian dwdi chan troéi chdm hon & dau cia ta.
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Phai chiing diéu nay 1a ky di? N6 ciing gidng nhw khi dang ngdm canh
Mat troi huy hoang di xudng trong chiéu ta va bi€n ma't dan di sau nhirng
d4m mAy xa, ta ba't cho't nhé ra rang thwe ra Mit tréi khong chuyén dong,
ma chinh la Trai dat dang quay. Chiing ta dang nhin v&i tué nhan cua tri
thirc d€ thay toan bd hanh tinh - mang theo ban than ching ta trén d6 - dang
quay nguoc lai, di xa dan v&i hudng Mit trdi. Ta dang nhin v&i cip mét
“dién” nhw thang kho' trén dinh déc ciia Paul McCartney®: céi nhin cudng
di d6i khi vieo't xa hon tdm nhin 1o mo théng thueong cia ta.

MUOT NGAN SHIVA PANG NHAY MUA

T6i ¢6 mot niém say mé bat tuyét voi Anaximander, nha tri€t hoc Hy
Lap song cach ddy hai mwoi sdu the ky da hi€u rang Trai da't troi ndi trong
khong gian khong c¢6 gi chong gitt. Ching ta chi bi€t d&€n nhirng y twdng
ctia Anaximander qua nhirng loi k€ lai. Chi mot mau nhd nguyén ban cta
nhtrng gi 6ng vi€t la con sot lai - chi mot:

Van vat chuyén héa vado nhau trong su céan
thiét, va trd lai su can bang cho nhau, theo
trinh ty ctua théi gian.

“Theo trinh ty cua thoi gian” (xatd TV TOU Y 0OVOL TAELV). Twr nhitng
khodnh khic c6t y&u so khai ctia khoa hoc tir nhién con vang vong lai
nhirng 4m tr mo mang huyén bi nay, 1o thinh cau vién dén “trat ty thoi
gian”.

Thién vin hoc va vat Iy hoc tir 6 di phat trién theo sy dan dét phoi thai
clia Anaximander: bang cdch hi€u cdc hién twong xua't hién theo trinh tur
ciia thoi gian. Thoi ¢6 dai, cdc nha thién van hoc md ta chuyén dong cua
cac vi sao theo thoi gian. Cac phwong trinh vat 1y mo ta sy vat bi€n doi
theo tho'i gian. T nhitng phwong trinh Newton 1a nén tdng cia co hoc, cho
dén nhitng phwong trinh Maxwell cho cac hién twong dién tw; ti phwong
trinh Schrodinger mo ta cach cac hién twong lwong ti phat trien dén céac
phwong trinh cfa ly thuyét trwong lwong t cho dong lyc hoc cda céac hat
ha nguyén t&: toan bo vat 1y hoc va khoa hoc néi chung, déu la vé cach
thirc sy vat phat tri€n “theo trat ty thoi gian”.

Tw 1au viéc dung chir céi ¢ d€ bi€u thj thoi gian trong cdc phwong trinh
da 1a mot quy wée (t “thoi gian” trong ti€ng Y, tiéhg Phap, tiéng TAy Ban
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Nha déu bit dau bdi chi t, khdc véi tieng Dic, tiéng A-rdp, ti€ng Nga va
ti€ng Trung Qudc pho thong). Chir t nay c¢6 nghia la gi? N6 ky hi€u s6” chi
ciia dong h'6. Cac phwong trinh néi v&i chiing ta sy vat bi€n doi thé” nao
khi thoi gian do b&i dong h'd trdi di.

Nhung cac ddng h'd khac nhau chi cac thoi gian khdc nhau, nhw ta da
thad'y & trén. Vay ky ty ¢ bi€u thi diéu gi? Khi mdt ngwoi song trén ndi va
mot ngudi khic song & dong bang gip lai, dong h'6 trén tay ho sé chi thoi
gian khéac nhau. S& chi nao 1a t? Trong modt phong thi nghiém vat ly, dong
h'd trén mat ban va dong h'6 dat dwdi dat chay voi toéc dd khac nhau. Cai
nao chi thoi gian? Lam thé nao ching ta m6 ta sy khac biét gitra ching?
Phai chiing ta néi riang chiéc dong h'd trén san cham hon trong ddi so v&i
thoi gian thye ghi & trén ban? Hay chi€c trén ban chay nhanh hon thoi gian
thie do béi dong h'6 trén mét san?

D6 1a cau hdi vo nghia. Gidng nhw ta da hdi cdi nao thwc nhat - tri gid
clia dong bang Anh tinh bing dong do-la hay gid tri clia dong do-la tinh
bang dong bang Anh. Khong c6 gi4 tri nao “thyc hon”; d6 14 hai loai tién t&
cé gid tri twong doi vori nhau. Khong cé thoi gian nao “thyc hon”; ¢6 hai
thoi gian va ching thay d6i twong doi voi nhau. Khdng céi nao thyc hon
cai nao.

Nhung ching phai chi ¢6 hai thdi gian. Ta ¢6 ca mot quan doan cac thoi
gian: mdi thoi gian cho mot dia di€m trong khong gian. Khong ¢6 mdt thoi
gian duy nha't; ta ¢ ca vo van cac thoi gian khac nhau.

Thoi gian chi b&i mot d6ng h'd nha't dinh cho mot hién twong nha't dinh
trong vat ly dwoe goi 1a “thoi gian riéng”. Moi dong h'd ¢6 thoi gian riéng
ctia né. Moi hién twong xay ra c6 thoi gian riéng, ¢6 nhip diéu riéng ctia nd.

Einstein da vi€t cho ching ta nhirng phwong trinh mo ta thoi gian riéng
thay d6i fwong déi voi nhau. Ong da chi cho chiing ta cdch tinh sy khéc
biét gitra hai thoi gian.

Mot dai lwgng duy nhédt “thoi gian” nay da tan vao mot mang lwdi cac
thoi gian. Ching ta khong mo ta thé” gidi ti€n hoa theo thoi gian: ching ta
mo ta sy vat bi€n doi theo thoi gian cuc bd, va thoi gian cuc bod ti€n hoda
twong d6i véi nhau. The gidi khong giong nhw mot doi quan dong hanh
dwdi sy chi huy ctia mét vién twdng duy nhat. N6 1a mot mang lwdi céac sy
kién dnh hwdng 14n nhau.
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b6 1a thoi gian dwore mod ta trong thuyét twong ddi rong cua Einstein.
Nhirng phwong trinh ctia 6ng khong ¢é mét “thoi gian” duy nha't; ching c6
v6 sO cac thoi gian khac nhau. Gitra hai sy kién, chéng han khi hai d6ng h'é
dwoc tach ra roi lai dwoe mang lai v&i nhau, khoang thoi gian 1a khong
don nha't. Vat ly khong mo ta cach thirc ma sy vat ti€n hda “trong thoi
gian”, ma md ta cach thirc ching ti€n hoéa trong thoi gian ctia ban than
chiing, va cdch thirc ma “thoi gian” tién hda twong doi véi nhau.®

Thoi gian da mat di khia canh d4u tién, hay 1op lang déu tién cda né:
tinh thdng nha't. N6 c¢6 nhip di€u khac nhau va tr6i di khac nhau & nhirng
noi khac nhau. Van vt trén thé gidi dan dét cac diéu nhdy v&i nhieng nhip
diéu khac nhau. N&u th& gidi nay dwoc to chirc bdi diéu nhay Shiva, hén
ring phai c6 mudi ngan ngai Shiva dang nhiy mua, giong nhw birc tranh
miéu ta sy nhdy muia ctia Matisse...®
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MAT SU DINH HUONG

Dt nhe nhang hon Orpheus

ké dda rung dong co cay

ngwoi rung tiéng to
mdu nong van khong tré lai

vo'i chiée bong ddt do ...
SO’ phdn nghiét ngd,
nhwng hdy yén long

van vdt hity tan
déu khong tro lai. (1, 24)

DONG CHAY VINH CUU NAY PEN TU PAU

Pong h'6 c6 the chay nhanh cham khac nhau khi & trén nhirng dinh ndi
va khi & dudi dong bang, nhung suy cho ciing ddy c6 phai 1a diéu quan
trong nha't d&i voi ching ta? Nudc & gan bo song chdy chdm hon nwoc &
gitta dong - nhung nudce van chay... Ching phai thoi gian van 12 cdi gi d6
lu6n chay troi - tir qua khir t&i teong lai? Hay gac lai mot bén viéc do dac
chinh xdc thoi gian tr6i nhanh chdm bao nhiéu ma ta da tran tré & chwong
tredre: s6°do cla thoi gian. Co mot y€u t6” khac, mot khia canh ¢6t yé€u hon
cta thoi gian: thoi gian troi, thoi gian chay, dong chdy vinh ciru cia nhirng
dong d@4u tién trong Duino Elegies (Khtc bi thwong Duino) ctia Rilke:©

Khap trén hai coi
am am gam thét

dong chay vinh hang
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cudn tréi tudi tac.

Qua khir va twong lai 1a khac biét. Nguyén nhin cé tred'c hé qua. Pau
don dén sau thwong tich. TA'm gwong vo tan thanh ngan manh, nhwng cac
manh vo chaalng the’ ty rap lai thanh mdt tAm gwong. Ching ta khong thay
doi dwoe qua khir; ta ¢6 th€ ti€c nudi, an nan, hoai niém. Trai lai, twong lai
thi ba't dinh, day khao khat, au lo, ménh mdng, va c6 th€ ciing 1a s6" ménh.
Ta c6 th€ sdng ma huwdng dé€n nd, tao nén nd, bdi vi twong lai chwa ton tai.
Moi diéu hdy con c¢6 thé... Thoi gian khong phai 12 mot dudng thang véi
hai chiéu giong nhau: thoi gian 1a mot mdi tén v&i hai thai cuec.

Qué khir | twong lai

Va day chinh la diéu lam hu hét chdng ta ban tdm hon so v&i viée thoi
gian trdi nhanh hay chdm. Pay l1a vdn d€ can ban cda thoi gian. Bi mat cda
thi gian ndm & sw troi treot di clia né ma ta cdm nhan dwgce trong huyét
quan, trong tdm can, trong bi an cda tdm tri va sg mudn phién vé twong lai.
D6 1a diéu ta nghi dén khi nghi vé thoi gian. Sy trdi di nay chinh xdc 1a gi
vay? N6 an gidu & dau trong nhirng quy luat co’ ban cta thé gidi nay? Cai
gi phan biét qua khir, cdi da qua, va twong lai, cdi hdy con chwra dén, trong
cdi co ch& van hanh cia th& gidi nay? Tai sao, d&i v&i ching ta, qua khir
lai khac v&i twong lai dén the?

Vit 1y thé ky 19 va 20 ban rdn v&i nhirng cau hdi nay va dung vao mét
sir ddo 16n bat ngo’ - ddo 16n hon nhiéu so v&i cdi thye t€ bén I€ 1a thoi
gian tr6i di voi t6c do khac nhau & nhirng noi khac nhau. Hoéa ra trong
nhirng quy luit co ban mo ta sy van hanh cua thé gidi nay, gitra qua khir va
twong lai, gitta nguyén nhan va hé qua, gitra ky trc va hy vong, gitra ti€c
nud1 va toan tinh... hoan toan khong c6 gi khac biét.

NHIET

TAt ca bat dau v&i mot cude hanh quyét. Ngay 16 thdng Mot nim 1793,
Qudc Udc Paris tuyén 4n ti¢ hinh vua Louis XVI. N&i loan c¢6 I8 1a coi 1é
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sdu nhat cta khoa hoc: sy cy tuyét chap nhan trat ty hién thoi cia van vat.
Trong s& nhirng ngwoi dwa ra quyét dinh chi té d6 1a mét ngwoi ban cua
Robespierre,® ¢d tén 1a Lazare Carnot®. Carnot ¢ niém dam mé manh liét
v&i nha tho Ba Tw vi dai Saadi Shirazi. Cam ti va bi bié€n thanh no 1€ bdi
quan Thap tw chinh & Arce, Shirazi la tdc gia ctia nhirng van tho' chéi loi
ma ngay nay tac ¢ 1671 vao cta t6ng hanh dinh Lién Hop Quéc:

Nhan loai vén mdt than
Sé chia xudng mau
Mt chd bi dau
Trong mot than ngudi
Mudn ndi cam thay
Ké nao vd cam
Chang xUng con ngudi.
C6 18 tho' ca 1a mot cdi ré sau xa khdc ctia khoa hoc: kha ning vurot qua

cédi kha kién. Carnot dit tén con dau long phong theo Saadi. Sadi Carnot®
vay la da duoc sinh ra tw trong tho ca va phién loan.

Khi con tré, Sadi dam mé cac dong co’ hoi nwdc, nhirng dong co dang
bét dau chuyén héa the” gidi dau the ky 19 bang cach ding Itra d& lam vat
th€ chuyén van. Nam 1824, 6ng viét mot cuén sach nhd voi tiéu dé 16i
cudn Reflection on the motive power of fire (Suy ngdm vé dong luc cla lra)
nhdm tim hi€u ban chat 1y thuyét cta sy vin hanh cdc dong co nay. Ban
chuyén ludn nhd diy nhirng gia thiét sai IAm: dng twédng twong rang nhiét
12 mot thye the cu the - mot loai cha't 16ng san sinh ning lwong bing cich
“chay” tw vat néng sang vt lanh, giong nhw nwdc & thac nwdc sinh ra nang
lwong bing cich dF tir trén cao xudng thap. Nhung né chira dung mot y
twdng mau chot: ddng cor hoi nwdc hoat dong, phéan tich cho dén cung, la
nho nhiét truyén tir néng sang lanh.

Cudn sach nhd ctia Sadi lot vao tay mot gido sw ngwoi Phd khic kho
v&éi doi mét dir doi, Rudolf Clausius. Ong chinh 13 nguoi da chét loc y
teong co’ ban trong dé va vach ra mét dinh luat da dwoc s6° ménh dinh dé€
tré nén noi ti€ng: nhiét khong thé truyén tw vat lanh sang vat néng ma
khong c6 gi thay doi & mdi trrong xung quanh.
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Di€m méau chdt & diy la sy khac biét voi vat the roi: qua bong cé the
roi, nhung né ciing ¢é th€ bay ngwoce tréd 1€n, chang han nhw khi nay bat lai
ttr san. Nhiét thi khong th€.

DPay la dinh luit vat 1y co ban duy nhdt phan biét qua khir va twong lai.

Khong c6 dinh luét vat 1y nao khic lam dwoe di€éu dé. Khdng phai céc
dinh luét co hoc cia Newton; khong phéi cac phwong trinh dién tw hoc cua
Maxwell. Khong phéi phwong trinh hdp din twong ddi tinh cda Einstein,
cling khong phai co hoc lwgng tr cia Heisenberg, Schrodinger va Dirac.
Khong phéi cdc phwong trinh cho cdc hat co’ ban ctia cic nha vat ly theé ky
20... Khong c6 phuong trinh nao trong chiing phan biét dwoe qua khir va
teong lai. N&u mot day cac sy kién dwgre cho phép bdi cac phwong trinh
nay, thi ddy sy kién chay ngwoce lai theo thoi gian ciing phai dwoc cho
phép. Trong nhirng phrong trinh co’ ban cia thé” gidi, mili tén thoi gian chi
xud't hién khi c6 nhiét.® Sy lién d&i gitra thoi gian va nhiét do d6 mang tinh
nén tang. O dau c6 s khéc biét gitra qua khwr va twong lai, & d6 co6 lién
quan dén nhiét. Trong tat cd cdc chudi sy kién ma ta thiy sé tré nén ky
qudc khi dugece trinh chi€u theo trinh ty ngwoc lai, dau dé da bi ndng 1én.

Néu t6i xem mot doan phim chi€u mot qua béng dang lan, toi s& chf:ing
th€’ nao ndi dwoe 1a né dang dwge trinh chi€u ding trinh ty thoi gian, hay
theo chiéu nguwoc lai. Nhung né€u qua bong ding lai, toi biét 1a doan phim
dang chi€u dung; chi€u theo trinh ty nguoc, ta s€ thd'y mot sy ki€én hoang
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dwong: mot qua béng tr né bit dau lin. Qua béng cham dan va dung lai 13
do ma sdt, va ma sat thi sinh nhiét. Chi & dau cé nhiét, thi & dé6 mdi co su
khac biét gitra qua khir va twong lai. Chflng han, y nghi mé& ra tee qua khi
vao twong lai, chir khong theo chi€u ngwore lai - va qua vay, suy nghi sinh
ra nhiét trong dau chung ta...

Clausius dwa ra mot dai lwgng do lwong xu hwdng khong thuén nghich
cia nhiét. Va vi 12 mot trf thitc Pirc, 6ng wa dit cho né mot céi tén bang
ti€ng Hy Lap c0, entropy.

Té6i mudn dat tén cho cic dai 1udng quan trong
trong khoa hoc bang ngdn ngu co, sao cho chung
cé thé nhu nhau trong moi ngdn ngu hién tai. Do
dé téi dé nghi goi dai ludng (3) cla mot vat thé
14 entropy, mdt tii mang nghia "bién déi" trong
tleng Hy Lap: Nteom).
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390
so erhalt man die Gleichung:

61 [ R2=5_35,

welche, nur ‘etwas anders geordnet, dieselbe ist, wie die
unter (60) angefiibrte zur Bestimmung von S dienende Glei-
chung.

Sucht man fiir S einen bezeichnenden Namen, so kénnte
man, dbnlich wie von der Grifse U gesagt ist, sie sey der
Wearme- und Werkinhalt des Korpers, von der Grifse 8
sagen, sie sey der Verwandlungsinhalt des Korpers. Da
ich es aber fiir besser halte, die Namen derartiger fiir die
Wissenschaft wichtiger Grofsen aus den alten Sprachen
zu entnehmen, damit sie unverindert in allen neuen Spra-
chen angesandi-werden konnen, so schiage ich—ver, die

rofse S nach dem griechischen Worte 5 rgony, die Ver-
<::1;Icllung, die Entropie des Korpers zu nennen. Das
IWort Entropie habe ich absichilich dem Worte Energic
mﬁvllcmgebdd@_dm_dl&hem&ﬁéﬁmwwfﬂe
durch diese Worte benannt werden sollen, sind ihren phy-
sikalischen Bedeutungen nach einander so nahe verwandt,
dafs eine gewisse Gleichartigkeit in der Benennung mir
zweckmifsig zu seyn scheint. '

Fassen wir, hevar wir weiter gehen, der Uebersichtlich-
keit wegen noch einmal die verschiedenen im Verlaufe der
Abbandlung besprochenen Grifsen zusammen, welche durch
die mechanische Wirmetheorie entweder neu eingefiihrt
sind, oder doch eine verinderte Bedeutung erhalten haben,
und welche sich alle darin gleich verhalten, dafs sie durch
den augenblicklich stattfindenden Zustand des Korpers be-
stimmt sind, ohne dafs man die Art, wie der Korper in
denselben gelangt ist, zu kennen braucht, so sind es fol-
gende sechs: 1) der Wirmeinhalt, 2) der Werkinhalt, 3) die
Summe der beiden vorigen, also dexr Werme- und Werkin-
halt oder die Energie; 4) der Verwandlungswerth des Warme-
inhaltes, 5) die Disgregation, welche als der Verwandlungs-
werth der stattfindenden Anordnung der Bestandtheile zu
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Dady la trang bdo cua Clausius [Gn ddu tién dwa ra khdi niém va tén goi “entropy”.
Phwrong trinh trong do cho dinh nghia todn hoc cua sw bién doi entropy (S-S0) cuia
maot vdt theé: tong (hay tich phdn) ctia nhiét lwong vdt nhdn vao chia cho nhiét do T

cia no.

Entropy cua Clausius, ky hi€u la S, 1a mot dai lwong do dworc va tinh
toan dwore, mot dai lwong chi tang hoac khdng doi chie khong bao gio gidm
trong mdt qua trinh c6 14p. D€ the€ hién rang nd khong bao gior giam, ta viét

AS=0

Doc 1én la: “Bién thién cta S ludn 16n hon ho#ic bang khong”, va ta goi
day la “Nguyén ly th hai cta nhiét dong lyc hoc” (Nguyén ly thir nha't néi
ve€ s bao toan nang lwong). Piém trong y&€u cda nd la nguyén ly nhiét chi
truyén tr vat néng sang vat lanh, chi khong theo chiéu nguworc lai.

Thi 16i cho tdi Vé phwong trinh ndy - diy 1a phwong trinh duy nhat
trong cudn sach nay. Pay la phwong trinh cia mii tén thoi gian, va tbi
chang th€ nao cwong lai khong viét né trong cudn sdch cua toi vEé thoi gian.

N6 la phwong trinh duy nhat caa vat ly bi€t dén sy khéac biét gitra qua
khtr va twong lai. Pheong trinh duy nha't néi 1én dong chdy cua thoi gian.
DPang sau phwrong trinh dic biét nay an gidu ca mdt the” gioi.

M@ ra thé gidi nay cho ching ta 12 mot ngwdi Ao duyén déng bat hanh,
chdu ctia mét nguwoi the sira dong h'6, mot hinh twong 1ang man bi thwong,
Ludwig Boltzmann.

LAM NHOE

Chinh Boltzmann 13 ngwdi da nhin thd’y diéu ah chira ding sau phwong
trinh AS = 0 va ném ching ta vao mdt viec nwdre sdu chong mat d€’ dén voi
hi€u bi€t vé nhirng quy luét sdu xa clia thé gidi nay.

Boltzmann lam viéc & Graz, Heidelberg, Berlin, Vienna, va sau doé lai
tré vé Graz. Ong thwong quy s& phan long dong cta minh 13 do éng sinh
ding vao mua 1€ hoi Mardi Gras.® DAy khong hin 13 cau néi dua, bdi vi
tinh cach cia 6ng thyc sy tha't thwong, chénh vénh gitra ty hao hanh dién
va trdm cam suy nhwoc. Ong thap, mdp map, téc xodn den va ¢ bo riu cia
mot ngwoi Taliban; ban gdi ciia dng goi 6ng 1a “anh chang miim mim ngot
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ngao”. Va chinh 6ng, chang Ludwig, 1a ngwoi anh hung ba't hanh da ly giai
tinh dinh hwdng cta thoi gian.

Sadi Carnot nghi r:?lng nhiét 1a mot loai vat cha't, mét cha't 1ong. Carnot
da sai. Nhiét 1a sy kich ddng vi mo cda cac phdn tir. Nwdc tra ndéng la nwde
tra ma & d6 cac phan t kich ddng manh. Nwdc tra lanh 1a nwée tra ma & d6
cac phan t& chi kich dong nhe nhang. Trong mdt khdi bang dang tan, cac
phén t& bj lam &m 1én ngay cang tr¢ nén kich dong va mat di cac lién két
cta ching voi khdi bang.

Cudi th& ky 19 van con nhiéu ngwoi khong tin vao sy tOn tai ctia phan
te va nguyén ti: Ludwig bi thuyét phuc bdi sy ton tai clia ching va tham
gia vao nhirng cudc tranh luan cho niém tin ciia minh. Nhirng cudc cong
kich cua 6ng doi voi nhirtng ngwoi nghi ngo’ sy ton tai ctia nguyén tir da tré
thanh truyén thuyét. “Thé& hé cta ching ta d€u hwdng trdi tim minh vé phia
ctia 6ng”, mdt con manh hd ctia co’ hoc lwong tir da nhan xét nhw vay nhiéu
nam sau d6. Trong cudc luan chi€n nay ltra tai mot hoi nghi & Vienna, mét
nha khoa hoc danh ti€ng di phan bic 6ng ring khoa hoc duy vt s& chét,
khi cdc quy luat cua vat cha't khong con tuén theo sy dinh hudng cia thoi
gian [nhw cac quy luat co’ hoc ¢ dien - ND]. Cac nha khoa hoc ciling ché"tng
tranh khdi phat bi€u fam phao.

Nhin Mit troi di xudng, déi mét ctia Copernicus da tha'y dwoc the” gidi
dang quay. Nhin vao cd'c nudce tinh ling, Boltzmann da thd’y cac nguyén ti
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va phan t& dién cudong chuyén dong.

Chung ta thd'y nwdc & trong c6¢ nwde gidng nhu cac nha du hanh vi try
thay Trai dat tw Mat trang: binh lang, 18p lanh dnh lam. Tw Mat trang, ho
khong the thay sy kich dong d'6i dao cua sy sdng trén Trdi da't, khong tha'y
cd cdy, mudng thd, khong thdy khat khao va tuyét vong. Chi modt qua cau
gon gon xanh lam. Trong cdi anh phan chi€u cia c6c nwdc ciing ¢c6 mot
cudc song huyén ndo twong ty nhw vay, lam thanh bédi hoat dong ctia mudn
van phén t& - nhiéu hon nhi€u Tan so v&i tdt cd s& sinh vat trén Trai dat
nay.

Sw nao dong nay xdo tron ta't cd. Néu mot s phén tir nao dé ding yén,
chiing s& bj khudy dong bdi cdc phan tir dién cudng 1an cin va ciing bét
dau chuyén dong theo: sy kich ddng lan rong, cac nguyén t&r va cham x0
day 13n nhau. Bing c4ch nay, vt lanh dwoc nung néng khi tiép xiic v&i vat
néng: phin t& cda ching va cham v&i cdc phan t& néng va trd nén ndo
dong.

Sy ndo dong nhi€t gidng nhwr qua trinh li€n tuc x4o tron mot hop bai:
néu cac 14 bai dwgc x€p dit theo thir ty, thi sy xdo trdn sé lam ching tr¢
nén mat thi ty. Bang cdch niy, nhiét truyén tir néng sang lanh: bing cich
x40 tron, bang cdch pha v& trit ty ctia moi thir. Sy ting entropy chinh 1a sw
pha vo trat te, mot qua trinh pho bi€n va quen thudc.

Chinh day la diéu ma Boltzmann da hi€u. Sy khac biét gitra qua khir va
trong lai khong nim & cédc dinh ludt co’ ban cia chuyén dong; né khong
ndm & nhitng quy tic ngk phap siu séc cta ty nhién. N6 ndm & sy phd v&
trat tw mot cach ty nhi€n, dan trd thanh nhirng trang thai kém dac biét, kém
nha't dinh hon.

bay 1a mot trec gidc sdng lang, va chinh xac. Nhung diéu nay c6 lam
sang td sy khac biét gitra qua khir va twong lai hay khong? Khong. N6 chi
thay d6i cau hdi. Cau héi bay gio’ tré thanh: tai sao & mdt trong hai chiéu
cta thoi gian - chiéu ma ta goi 1a qua khi - sy vt lai ¢6 trit ty hon? Tai
sao cai hdp bai vl tru vi dai kia lai dwoec x€p dit ¢6 trat tw trong qua khi?
Tai sao trong qua khir entropy lai nho hon?

N&u quan sat mot hién twong bdt ddu tlt trang thai entropy nhd, ta sé 1o
tai sao entropy lai ting - b&i vi qua quad trinh xdo tron, moi thir tré nén mat
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trat tw. Nhung tai sao cic hi€n twong ta quan sat thdy xung quanh minh
trong vil tru nay lai bdt dau te mot trang thai entropy nhd?

Ta dang dat d€n di€m mau chot cia van d€. Néu hai muoi sdu 14 bai
dau tién mau do va hai mwoi sdu 14 bai ti€p theo la mau den, thi ta néi hdp
bai dang & mdt cau hinh “dac biét”, hay con goi la trong “trat ty”. Trat tw
nay s€ bi ma't khi ta x4o tron hop bai. Trang thai c6 trat ty ban dau la trang
thai “cé entropy nhd”. Nhung hiy d€ y ring né 1a dic biét néu ta nhin vao
mau cua 1a bai - mau den hoac mau dé. Mot cau hinh khac cling 1a dac biét
n&u hai mwoi sdu 14 bai dau chi 1a 14 co’ va 14 pich. Hodac né€u ching déu la
cac sO 1€, hodc nhirng 14 bai bj nhdn nha't, hay ching cung 1a nhirng 14 bai
toi d€'y dén cach day ba ngay... Hodc ching cé ba't ky mdt tinh cha't chung
nao khac. N&u ta suy nghi vé chiing can than, moi cdu hinh déu la ddc biét,
moi c&u hinh déu la duy nhat, b&i vi néu ta nhin vao ting chi ti€t, moi cau
hinh déu c¢6 gi d6 dic trung duy nha't. Cing gidng nhwr véi mot ngwoi me,
dira con nao ciing la ddc biét.

Theo d6 thi y niém mot s& cau hinh nay dic bi€t hoon mdt s6 cdu hinh
khac (chealng han hai mwoi sau 14 bai mau dé & trén hai mwoi sau 14 bai mau
den) chi c6é nghia khi t6i nhin vao mot vai y€u t& nha't dinh cda cac 14 bai
(trong treong hop nay 12 mau sic). N&u tdi phan biét tat cd cdc khia canh
khéc nhau cua cac quan bai, thi cdc cadu hinh déu twvong dwong: ch?ing co
cau hinh ndo dic biét hon ciu hinh ndo. Y niém vé mot cAu hinh “xdc
dinh” chi sinh ra khi ta nhin vao thé& gidi mét cach mor h'd, xap xi.

Boltzmann da chi ra rdng entropy ton tai 12 vi ching ta md ta thé giGi
theo cdch 1am nhoe. Ong da chirng td ring entropy chinh xdc 1a dai lwong
do s6"lworng cau hinh khac nhau ma thi nhan mo® h'6 cta ta khéng phan biét.
Nhiét, entropy, va trang thdi entropy nhd trong qué khir bt ngudn ttr mot
cach mo ta xap xi thong ké cia ty nhién.

S khéc biét ctia qud khit va twong lai lién hé sau sic v&i s 1am nhoe
nay... Vay n€u ching ta c6 th€ xét dén tat ca cac chi ti€t cda trang thai vi
mo chinh xdc cua thé” gidi, liéu cai tinh chay troi dac thu cda thoi gian ¢
bi€n mat?

C6. N€u tbi quan sat dén ting trang thai vi mo6 cla van vét, thi sy khac
biét gitra qua khir va twong lai s€ bi€n mat. Chzalng han, twong lai cia th&
gi¢i dwore xéac dinh bdi trang théi cia nd trong hién tai - thé nhwng qua khi
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cling s€ nhw vdy. Ta thwong néi nguyén nhan c6 trede hé qua, nhwng trong
cai cli phap co ban cua van vat, chaamg c6 sy khac bi€t nao gira “nguyén
nhan” va “hé qua”®. Panh ring c6 ton tai tinh hé thdng mo td bdi cdi ma ta
goi la cac dinh luét vat 1y, ching k&t noi sy kién & cac thoi di€m khac
nhau, nhwng ching d61 xirng d6i voi qua khir va twong lai. Trong m6t mo
td vi mo chi ti€t, qua khir khong hé khac véi twong lai theo bat cir nghia
nao®.

DPay chinh 1a k&t ludn lam dao 16n moi thir dwoee rit ra tw 1y thuyét cia
Boltzmann: sy khac biét gitra qua khir va twong lai hoan toan phai vién vao
thi nhan mo h'6 ciia ta vé the gidi. Mot k€t luin khién ta chét lang: ch:flng
1€ cai cam nhan s6ng dong, co’ ban, trung thwe th€ kia - cdi cam nhan cuda ta
Ve sy troi di clia thoi gian - lai phu thudc vao thuee t& rang ta khong the nim
bit th& gidi dén ting ngéc ngach ctia né? Phu thudc vio mdt sy méo mé
sinh ra tw tit cin thi? Chg’lng 1€ 1a that, n€u ta c6 thé nhin chinh xac va xét
dén diéu nhay thyc t& cua hang tri€u phan t, thi teong lai s€ “chi gidng
nhu” quéa khitr ma thdi? C6 th€ w, ring ta c6 bao nhiéu hicu biét vé qua kht,
ta cling c6 ba’y nhiéu hi€u biét vé twong lai? Du cho ¢ chdp nhan ring
cam nhan cua ta vé th& gidi thwong la sai Tam, thé” gidi co thé thye sw khac
biét v&i cdm nhan cua ta dén thé sao?

Ta't ca diéu nay lam hao mon cdi nén tang co’ ban nha't trong cach hieu
veé thoi gian quen thudc cua ching ta. N6 chudc 18y hoai nghi chealng kém
hon so v&i phat hién vé chuyén dong quay ctia Trai da't. Nhung cling giong
nhw chuyén dong ctia Trdi dat, bang chitrng 12 hién nhién: tit cd cic hién
twong dac td dong chdy cda thoi gian thu vé mot trang thai “déc biét” trong
qua khr cta thé gidi, ma “sw dac biét” cua trang thai nay c6 th€ quy vé cho
st mo* h'6 chia thé” gidi tor gbe nhin ctia ching ta.

Sau nay toi s& di sdu vao cdi bi 4n clia sy 1am nhoe nay d€ tha’y né gin
lién nhw thé nao véi sy khdng kha di ky la cha vil tru lic so khai, & day t6i
s& két thic van dé véi mot két luan dj thuong ring entropy, theo cdch ma
Boltzmann da thau hi€u, chinh la s& lwgng cdc trang théi vi md ma thi nhan
cta ching ta vé thé gii khdong phéan biét dugrc.

Phurong trinh khealng dinh di€éu nay dwoec tac trén bia md cia Boltzmann
& Vienna, bén trén mot birc twong ban than bang d4 hoa cwong khic hoa
ong v&i hinh dnh nghiém khéc cau c6 d&n mirc toi chang tin 1a 6ng da twng

https://thuviensach.vn



ton tai trén doii. Ra't nhiéu sinh vién tré d&€n tham mo6 6ng, ndn lai d€ suy
twdng. Va doéi khi cé ca nhirng vi gido sw gia ky quéc.

Thoi gian da ma't thém mot thanh t6 quyét dinh cia n6: sy khac biét ban
cha't ndi tai gitra qua khir va twong lai. Boltzmann da hi€u rang khong c6 gi
ndi tai vé cai dong chdy cua thoi gian. Rang né chi la sy phan danh mo do
ctia mot sy khong kha di bi an cda vii tru & mot thoi di€m trong qua khir.

Sudi ngudn chia “dong chy vinh ciru” cia Rilke ching 6 gi hon thé.

Puoc phong gido s dai hoc khi méi hai muoi 1am tudi; dwoe hoang d€
ti€p don khi & dinh cao cua thanh cong; bi phé phan kich lié€t b&i s& dong
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khong hi€u minh trong gi¢i han 1am; lu6n chénh vénh gitra niém hang hai
va su tuy€t vong: “anh chang miim mim ngot ngao”, Ludwig Boltzmann da
twr gid cudc doi bang cach ty van.

Ong tir gid cudc doi & Duino, khong xa Trieste, khi vor va con gdi con
dang boi trong long Pia Trung Hai.

Ciing 1a Duino, chi it ndm sau, Rilke viét Khic bi thwong ctia minh.
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CA1 KET CUR HIEN TA1

Ngwng lai ho'i dong

Xudn phe phdy gio
Thuyén vé voi bien
Hoa no cai déu. (1, 4)

TOC PO CUNG LAM CHAM THOT GIAN

Mudi nidm trwede khi higu ring thoi gian bj khdi lwong 1am cham lai,
Einstein di nhan ra rang thoi gian ciing bi tdc d6 1am cham lai. Hé qua cia
phat ki€n nay c6 sy hdy hoai ghé goém d6i v&i cam nhén tryc gidc co’ ban
cta ching ta vé thoi gian.

Ban than hién twong kha don gian: Thay vi dwa hai nguoi ban &
Chwong 1 1én nii va & lai ddng bang, mdt cach twong tng, ta hiy dé nghi
mot trong hai ngeoi ding yén, va ngwoi kia thi di quanh. Thoi gian tr6i
cham hon d61 v&i ngeoi chuyén dong.

Nhw trede day, hai ngwoi ban trai nghiém cac khoang thoi gian khac
nhau: ngwoi chuyén dong gia di it hon, dong h'6 clia anh ta chi lwgng thoi
gian trdi qua it hon; anh ta c6 it thoi gio hon d€ suy nghi; hat gidng anh ta
trong can thoi gian 1au hon d€ ndy mam, va van van. Bdi véi tat ca cac vat
chuyén dong, thoi gian trdi chdm hon.
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Dirng yén I Nhiéu thoi gian hon |

DPi Quanh ] it thei gian hon I

D€ c6 the ghi nhian dwee hiéu ng nay, ta phai chuyén dong ra't nhanh.
Hiéu wng nay dwoc do Ian dau tién & nhirng dong h'd chinh xac dit trén cac
mdy bay vao nhirng nam 1970. Dong h'6 trén mdy bay chi thoi gian Iui lai
so voi thoi gian chi bdi dong h'é trén mat dat. Ngay nay, sy cham lai cda
thoi gian do td'c dO ¢6 the quan sat dwore trong ra't nhi€u thi nghiém vat ly.

Trong trwdmg hop nay, Einstein cling lai hi€u dwoc ring thoi gian troi
cham lai trwoc khi hién twgng d6 dwoc do dac trong thyc t€ - khi 6ng mai
chi hai mwoi 1am tuGi va dang nghién ctru dién dong lyc hoc.

Hoa ra ta cling khong cAn mdt 14p luan phirc tap gi cho 1dm. Dién va tr
hoc dwo'c md ta bdi cac phwong trinh Maxwell. Cac phwong trinh nay chira
bi€n s& thoi gian t nhw thong thwong, nhwng véi mot tinh chat dic biét:
néu ban chuyén dong v&i mot van tdc nhd't dinh, thi cdc phwong trinh
Maxwell khong con dung déi voi ban nira (nghia 1a ching khong md ta cai
ma ban do dwore), trir khi ta phai goi mot bién s& khdc 1a “thoi gian™: 7.
Céac nha todn hoc da bi€t dén sy ky quic nay cua cic phwong trinh
Maxwell, nhung cheamg ai hi€u diéu dé cé y nghia gi. Einstein d4 nim bét
dwoc y nghia cia nd: t 1a thoi gian troi di khi t6i ding yén, cdi nhip do cia
vat khi tinh tai, nhw t6i hién gio; £ 1a thoi gian “cta ban”: céi nhip do cha
nhirng vat dang chuyén dong v&i ban. Do d6 t 1a thoi gian ma dong h'6 cua
toi do dwoe khi né ding yén, va ¢ 1a thoi gian d6ng h'6 cia ban do dwoc
khi n6 chuyén dong. Khong ai tredrc d6 cé thé twdng twong dwoc rang thoi
gian c6 the tr6i khac nhau d6i voi mot dong h'o ding yén va d6i voi mot
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dong h'6 chuyeén dong. Einstein da doc dwoe diéu nay trong cdc phwong
trinh cua dién dong lyc hoc.

Mot vat chuyén dong do d6 trdi nghiém lwong thdi gian ngin hon so
v&i vat ding yén: dong h'6 chi it gidy hon, cdy cdi 1on 1én chdm hon, va
nhirng chang trai tré cling mo’ mong it hon. &1 voi mot vat chuyén dong,
thoi gian gidn né.® Chang nhitng ta khong ¢ mot thoi gian chung cho
nhirng noi khac nhau - ta cling khéng ¢6 moét thoi gian chung d6i véi mot
noi nha't dinh. Thoi lwgng chi ¢6 the do bdi mot dong h'd trong chuyén
dong nha't dinh ctia nd, trén mot quy dao khong thoi gian nha't dinh.

“Thoi gian thye” khdng chi phu thudc vao ban & dau, can k€ voi khoi
lwong vat cha't nao; n6 con phu thudc vao td'c dd ma ban di chuyén.

Ban than d6 1a mo6t diéu ky quéc, nhwng hé qua cua né mdi that sy 1a la
lung. Hay ng'di cho vitng, ta sap stra cA't c4nh.

“HIEN TAI” LA TU VO NGHIiA

biéu gi dang xay ra “biy gio” & mot noi xa x0i nao d6? Hay twdng
twong em trai ban du hanh dén hanh tinh m&i dwge phat hién quay xung
quanh ngdi sao Proxima b cich ching ta khodng b6n ndm anh sang. Em trai
ban dang lam gi & proxima b?

Cau trd loi ddng duy nhat la: d6 1a cau hdi vo nghia. N6 gidng nhuw ta
héi “Chd nay 13 ddu & Bic Kinh?” khi ma ta dang & Venice. Cau hdi &y vd
nghia 12 vi khi toi ding tt “chd ndy” & Venice, 12 t6i dang chi dén mot dia
di€ém & Venice, chir khong phai & Bic Kinh.

Né&u ban ty hoi em trai minh dang lam gi khi ma clu ta dang & clung
trong mot phong v&i ban, thi ciu trd 1o thweong 12 d& dang: ban chi ¢an
nhin la ¢é th€ néi dwore roi. Néu ciu ta @ mdt noi xa x0i, ban c6 the goi
dién va hdi cdu ta dang lam gi. Nhung hay can than: n€u ban nhin vao em
trai ciia minh, ban dang nhan 4nh sdng truy@én tir cdu ta d&n mit minh. Anh
sang can thoi gian d€ truyén dén ban, chaalng han vai nano gidy - mdt phéan
rat nhod caa gidy - do d6 ban s€ khong phai dang nhin thdy em trai minh
dang lam gi trong hién tai, ma trong qua khir cach day vai nano gidy dong
h'6. Néu em trai ban dang & New York, va ban goi dién ti Liverpool, thi 1o
ciu ta s& can vai mill gidy d€ d&n v&i ban, do d6 gidi 1dm 1a ban c6 thé
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tuyén b ban biét dwge ring em trai minh dang 1am gi cdch ddy vai mili
gidy. C6 1€ ba’y nhiéu chealng co gi la dang k¢€.

Nhwng néu em trai ban dang & Poxima b, thi anh sang s€ can bdn nam
d€ dén voi ban. Nén néu ban quan sit em trai minh qua kinh thién vén,
hodc dién dam v&i cdu ta, ban chi biét ciu ta dang lam gi cach ddy b6n nam
chir khdng phai ngay biy gi¢. “Bay gio” 9 thién ha proxima b chic chin
khong phai nhitng hinh dnh ma ban thdy qua kinh thién vian, hay nhirng
di€u ma ban nghe thdy qua dién dam.

C6 18 ban c6 th€ néi rang cdi em trai minh dang 1Am thyc ra 14 cdi ma
cdu ta s€ lam sau b6n nidm k€ tir khi ban nhin thdy ciu ta trong kinh thién
van? Nhung khong, néi vdy cling khong dwgc: tir sau khi ban nhin thdy
trong kinh thi€n van, em trai ban c6 th€ da tré lai Trai da't va b6n nam trong
thoi gian cta cdu ta c¢6 th€ (vang! diéu nay la hoan toan c6 thél) roi vao
muoi ndm trong twong lai theo thoi gian thién van cta ban. Nhwng “hién
tai” chéng the nao lai & trong twong lai...

C6 th€ ta lam thé nay: n€u muoi nam trede khi khéi hanh dén proxima
b, em trai ban mang theo mdt cudn lich d€ git lich trinh, ta ¢6 th€ xem ring
hién tqi d61 voi cdu ta l1a thoi di€m khi ciu ta ghi nhdn mwoi ndm da troi
qua? Khong, diéu nay cling khong ding: sau mwoi nam doi voi thoi gian
cua minh, ciu ta c¢6 thé€ da trd lai diy, noi ma hai mwoi nam da trdi qua.
Thé& “hién tai” & proxima b la cai lic nao th& nhi?

Co't 161 cia van d¢ 1a & chd ta s€ phai ttr bd ciu hoi nay.

Khong c6 thoi di€m dic biét nao & proxima b twong wng voi hién tai
cta ching ta & day va bay gio.

Ddc gia yéu quy, hay ngung lai gidy lat d€ tha'm thia di€u nay. Theo t6i,
day la két luan dang kinh ngac nha't ma vat 1y hién dai m¢ ra cho chung ta.

Hdi thoi di€m nao trong cudc doi em trai ban & proxima b twong (rng
VOl hién tqi & day la diéu vo nghia. Biéu d6 ciing gid'ng nhw hdi doi bong
da nao da dat giai vo dich bong ro, chd hai du ki€m dwoc bao nhiéu tién,
hay mdi nd't nhac niing bao nhiéu. Ching déu la nhitng ciu hdi vo nghia, vi
cac doi bong da thi choi bong da, chir khdng phai bong r0; chim hai au
chang ban long voi viée ki€m tién; 4m thanh thi chang the€ nao can dworc.
“Poi vo dich bong r6” néi vE mot doi bong ro, chir khong phai ddi bong da.
Loi nhuén tién t€ ton tai trong xa hoi loai ngwosi, chir khong phai voi chim
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hai 4u. Y niém “hién tai” chi danh cho nhitng sw vit xung quanh ta, chir
khong phai danh cho nhirng sy vat & xa.

“Hién tai” clia chiing ta khong trdi rong ra khip vii tru. N6 giong nhuw
mot cai bong bong bao boc quanh ta.

Céi bong bong do trai rong bao xa? Biéu d6 phu thudc vao do chinh xac
ma ta do dac thoi gian®. O mitc nano gidy, hién tai chi dinh nghia trong
vong vai mét; & mirc d6 mili gidy, hién tai xdc dinh trong vong vai cy so.
Con nguoi ching ta ¢6 th€ phan biét vai phan mwoi gidy mot cach khé
khiin; con ngwoi ching ta c6 the dé dang xem toan bd hanh tinh cta ching
ta nhw mdt cdi bong bong ma trong d6 ta cé thé néi vé khai ni€m hién tai
nhwr mot thoi di€m chung cho ta't ca ching ta.

Ta ¢6 quéd khir: ta't ca nhirtng sy kién xay ra tredc nhirng diéu ta dang
thay. Ta c6 twong lai: ta't cd nhitng sw kién s€ xay ra sau thoi di€m ma ta
dang quan sit & diy va bay gio. Gitra qua khir va twong lai la cdi khoang
ching phai qud khit, ching phai twong lai, va né c¢6 treong tinh thoi gian
nhi't dinh: mwoi ldm phit trén sao Hoa; tdm nam & proxima b; hang triéu
nam & thién ha Andromeda. N6 1a hién tai n& phinh ra. N6 c6 1€ 1a mot phat
hién 1on nha't va ky la nha't trong nhirng phat hién cda Einstein.

Y niém ring t6n tai mot thoi diém hién tai duy nha't khong cé tredng
tinh thoi gian cho toan vii tru chi 1a mdt do gidc, mot sw ngoai suy sai [Am
ttr kinh nghiém ctia ching ta.

N6 gidng nhw ti€p di€m cta cau vong v&i khu ring. Ta nghi ta c6 the
tha’y n6 - nhung khi ta di d€n ki€m tim thi lai chzamg thay dau.

Néu t6i héi, “hai hon dd nay c6 & cung do cao hay khong?” trong
khoang khong vil try, thi ciu trd 1o chinh xdc s€ 1a: “d6 1a mot cau hoi vo
nghia, b&i vi ta khong c¢6 mo6t khai niém duy nhat vé ‘cung do cao’ trong
toan vii tru”. N&u tdi hoi hai sy kién - mdt trén Trai da't, mot & proxima b -
cé phai xdy ra “dong thoi” hay khdéng, cau tra loi chinh xédc s€ la: “Dé la
mot cau hdi v nghia, bdi vi chg'lng c6 gi goi la ‘d6ng thoi’ dinh nghia cho
toan vii tru”.

“Hién tai cta toan vi try” la khai ni€ém vo6 nghia.

CAU TRUC THOT GIAN KHONG CO HIEN TAI

https://thuviensach.vn



Gorgo la ngwoi phu nir da ctiru ca Hy Lap khi nhan ra mot thong diép bi
mat dwoi 16p sap phd trén mat mdt chi€c ban gii dén tr Nam Tw: mot
thong diép canh bao nguoi Hy Lap vé sy xdm lwoc clia ngwoi Nam Tu.
Gorgo sinh ra Pleistarchus, con trai cua Leonidas, vua ctia Sparta, ngwoi
anh hung cda chién treong Thermopylae. Leonidas von 1a chd cta Gorgo,
tec em trai cla cha ba, Cleomenes. Ai la nguwoi “cung th& hé” voi
Leonidas? La Gorgo, me cua con trai 6ng - hay Cleomenes, con trai cua cha
ong? Pay 1a mdt cay pha hé cho ban doc ciing nhw tdi, nhirng nguwoi khod
khén khi hinh dung pha hé:

'

C6 mot sy twong ty gitra cac cdu tric pha hé va cdu tric thoi gian cia
th& gii ctia Iy thuyét twrong ddi. S& 1a diéu vd nghia khi ta hdi ring c6 phai
Cleomenes hay Gorgo la ngwoi “cung th&” hé¢” véi Leonidas, bdi vi ta
khong c6 mot khdi niém “cting th& hé” thong nhat. N&u ta néi ring
Leonidas va anh trai minh la “cting thé hé” b&i ho sinh ra tir cing mot
nguwoi cha, va Leonidas va vor 6ng 1a ngeoi “cung thé hé” vi ho cé chung
mot ngudi con, thi ta phai suy ra rang cdi tinh chat “cling th& hé” nay phai
ap dung cho ca Gorgon va cha ctia bal Quan hé noi giong thi€t 1ap mot thir
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tw gitta mot s& nguoi voi mot s& ngwoi (Leonidas, Gorgo, va Cleomenes 1a
thé” hé sau ciia Anaxandridas va th& hé friwroc cua Pleistarchus), nhung
khong phai gitra bdt ky ai: Leonidas va Gorgo chaalng phai dong doi noi tiép
cua nhau.

Céc nha todn hoc c¢6 mét thuit ngtr cho ki€u th ty thié€t 1ap bdi dong
gi6ng nhw vay: “thr tw khong hoan toan”. Mot thir t khong hoan toan thiét
1ap quan hé trwoc sau gitva mot vai phan tr, nhwng khong phai gitra hai
phéan t& ba't ky. Nhan loai tao thanh mot mét tdp hop “dwoc sép thir ty
khong hoan toan” (khdc v&i mot tap hop “dworc sdp thir ty hoin toan”) bdi
quan hé dong gidng. Dong gidng thi€t 1ap mot thit ty (mdi ngwoi 1 the hé
trivorc cta con chau minh, va thé” hé sau cua td ti€n minh), nhung khong
phai gitra ba't ky ai. P& thd'y dwgrc diéu nay xdy ra th€ nao, ta chi can xem
xét moOt vi du vé cay pha hé, cia Gorgo chéng han:

axandridas |

Cleomenes

C6 mot hinh nén “quéd khi” 14p thanh béi td tién cua ba, va mot hinh
nén “twong lai” tao nén b&i con chau ba. Nhitng ngwoi khong phai to tién,
cling khong phdi con chdu ba nam ngoai hai hinh nén nay.
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Mbi ngwoi ¢6 mot hinh nén qua khir tao bdi tO tién va hinh nén twong
lai tao b&i con chdu ctia riéng minh. Hai hinh nén nay cta Leonidas dwoc
vé dudi day bén canh hinh cta Gorgo.

Ca'u truc thoi gian cua vil tru 1t giong thé nay. N6 cling dwore tao thanh
b&i cdc hinh nén. Thi ty “thoi gian trwde sau” 1a mot the ty khong hoan
toan thi€t 14p b&i cac hinh nén nay. Thuyét twong doi hep la sy phat hién
ring ciu tric thoi gian cta vii tru gidng nhw ciu tric dong gidng cha loai
ngwoi: né xac dinh mot thie tw khdong hoan toan gitra cac sy kién cta v try,
chr khéng phai mét thir ty hoan toan. Hién tai mé réng 1a tdp hop céc sw
kién khong phéi qua khir cling ché"mg phéi trong lai; né ton tai, giong nhw
viéc ¢6 nhitng ngwoi khong phai con chau cling chf:ing phai t0 ti€n cua
ching ta.

Ta s€ khong the€ mo ta toan bd céc sy kién trong vii tru cing v&i quan hé
thoi gian cia ching v&i mét sy phan chia qua kht, hién tai, twong lai pho
bi€n duy nha't nhw the nay:
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Thay vao d6, ta chi c¢6 th€ @it phia trén va dwdi mdi thei di€m cdc hinh
nén teong lai va qud khir cia ching (To6i khong 16 1y do vi sao cdc nha vat
1y c6 théi quen v€ céac bieu d6 nay theo cach ddt twong lai & phia trén, va
quéd khtr & phia dudi - hoan toan ngwore lai voi nhirng cdy pha hé.):

Moi s kién c¢6 qud khir cia né, va teong lai clia né, va mot phién caa vi
tru von khong phai quéa khir, cling khong phai twong lai, giong nhe moi
ngudi déu 6 5 tién, hay con chdu, va c6 nhitng ngudi chang phai t& tién
hay con chdu cta ho.
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Anh sdng truy@n trén cic dwong bién gidi han cdc nén nay. D6 1a 1y do
ching dwgrc goi la cac “ngudn sang”. Theo thdéi quen, nhw trong cac gian
d6 trede diy, cic dwong nay dwoc vé nghiéng & géc bén muwoi 1ldm do,
nhung sé& thye t& hon néu ta vé ching nim ngang hon, chaalng han thé¢ nay:

Ly do la & thang d6 1'n ma ta quen thudc, phéan hién tai mé rong ngan
cich qud khir va trong lai rd't ngin (& mitc vai nano gidy) va hau nhw
khong th€ cam nhan dwoee. Va hé qua 1a né bi “lam det” thanh mot dai
manh nim ngang ma ta thwong goi mot cach ba't can 1a “hién tai”.

Noé6i ngfm gon, mot hién tai chung von khong ton tai: cd'u tric thoi gian
cta khong thoi gian khdng phai 1a sy x€p fang cla thoi gian nhw thé nay:
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Théi gian n

Theéi gian 3
Thoi gian 2
The&i gian 1

Ma né 1a mot ca'u tric hinh thanh toan ven b&i cac nén sang:
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Pay chinh la ciu tric cta khong thoi gian ma Einstein da hi€u khi 6ng
ma&i & tudi hai meoi lam.

Mudi nidm sau, 6ng da hiu dwoc rang tdc do cia thoi gian thay doi t
vi tri nay sang vi tri khac. Va hé qua la khong thoi gian khong han dwoc
sap x&p trat ty nhw trén day, ma cé the méo mé hon. Bitc tranh thyc t& gan
v&i thé nay hon:

a
R34t
S log <

.

\ 4
&L
)

Khi mdt séng ha'p din truyén qua, nhirng nén sdng bé nho s& cung rung
dong qua lai, gidng nhr nhirng bong 1ia mi rung rinh trong gid.

Cau tric cua cdc nén sang thdm chi cé the cho phép ta c6 the trd lai
cung mot di€m trong khdng thoi gian bang cach lién tuc di vao twong lai,
chang han thé& nay:
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X W4 Z
1*:212
XA'N ‘51

Theo cach d6, cr di lién tuc vé twong lai ta sé€ lai c6 thé tré vé voi qua
khtr, vé v&i thoi di€m ban dau.® Ngwoi dau tién nhén ra diéu nay 1a Kurt
Godel, nha logic hoc vi dai thé ky 20, cling 1a ngwoi ban cudi cing da cung
Einstein di dao doc cdc con phd’ ctia Princeton.

Gan mot h6” den, cac dwong quy dao khong thoi gian s€ hoi tu vé nd thé

nay:
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D6 1a vi khdi lwong cia hd” den s€ lam thoi gian chidm lai d&n muic &
bién ctia né (con goi la “chén troi sy kién”), thoi gian s€ déng bang. Néu
ban nhin gan hon, ban sé thd'y bé mit ctia cdc hd” den song song v&i canh
cta cdc nén sang. Do d6 d€ thodt ra tv mot hd” den, ban s€ phai chuyén
dong (gidng nhr quy dao mau xdm sim trén gidn d6 sau diy) vé huwdng
hién tai, thay vi vé trong lai!
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biéu nay la khong th€. Van vat chi ¢6 th€ chuyén dong vé twong lai,
theo cdc quy dao mau tring trén gidn 6. DAy chinh 13 diéu tao nén cic h&
den: sy khuynh nghiéng ctia cdc nén sdng vé phan trong h6 den tao thanh
mot chan troi sy kién bao 18y twong lai cia mot khodng khdng gian tach
biét d6i v&i ta't ca nhirtng gi xung quanh. Khong gi khac hon thé’. Chinh cai
ci'u tric dinh x& ky quéc cua hién tai 1a co s& hinh thanh cac h6” den.

Hon mot trim niAm da trdi qua tir khi ching ta hi€u rang “hién tai cta vii
tru” von khong ton tai. Va cho dé€n nay di€u d6 hdy con lam ching ta nham
14n, khé tré thanh mot khdi niém than thudc. Py d6 van thwong c6 mot
nha vat 1y nao d6 phin d&i va cd ging chitng td diéu ngwoc lai. Céc nha
triét hoc van con ban tdn vé sy bién mit ctia hién tai. Nhiéu hoi thdo ngay
nay van chi danh riéng cho chi dé nay.

N€u hién tai la v6 nghia, viy cdi gi “ton tai” trong vi tru nay? Chéng
phai chinh céi “ton tai” chinh xac 1a cai & day trong “hién tai”? Toan bo cai
y niém cho rang vii try ton tai trong mot cAu hinh & hién tqi va thay doi
theo sw troi di ctia thoi gian gior ddy khong con ding nira.
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MAT SU POC LAP

Va trén ngon song

ta virng ldi,
ta nhitng ngwo'i con

lon én ik trdi thom dat me. (11, 14)

PIEU Gi PANG XAY RA KHI KHONG CO GI KHAC XAY
RA?

Chi ¢4n vai micrograms LSD® 1a c¢6 th€ mé rong trdi nghiém cua ta vé
thoi gian d&€n mirc diéu ky. “Mai mai 1a bao xa?”, Alice hdi. “Déi khi chi 1a
mot gidy”, Thd Tring tra 16i. C6 nhitng gid'c mo kéo dai chdc 14t ma trong
d6 van vat dong biang trong vo tdn. Thoi gian ¢é tinh dan h'6i trong cam
nhan cua ching ta. Hang ti€ng dong h'd thoang qua nhw vai phit, ma vai
phiit ¢6 khi ndng n€ tr6i qua nhw hang thé ky. Mot mét thoi gian dwoe hinh
thanh ttr lich Phung vu: 1& Phuc sinh theo sau Mua chay, va Mua chay tiép
ndi Gidng sinh; Thdng Ramadan bét dau béi 1€ Hilal va két thic v&i 1€ Eid
el-Fitr. Mit khac, moi trdi nghiém huyén bi nhu khodnh khic thiéng liéng
khi tin @6 dwgc thanh hi€n s€ ném ho ra khoi thoi gian, dwa ho ti€p xdc voi
cdi vinh hing. Truede khi Einstein chi ra ring ching ta di sai [4m, bing
cdch quai quy ndo ma ta lai d€ cdi ¥ niém rang théi gian trdi véi toc dd nhw
nhau & moi noi chui vao dau dwoc nhi? Han khong phai 1a cdm nhdn trgc
tiép vé sy trdi clia thoi gian di govi ¥ cho ta rang thoi gian trdi véi tdc dd
nhw nhau & moi noi. Vay twe dau ta ¢d y niém ay?

Trong hang th& ky, ta da chia thoi gian thanh ngay. Tw thoi gian trong
tiéng Anh (time - ND) v&n c6 ngudn gdc An-Au - di hay dai - ¢6 nghia 12
“phan chia”. Trong hang th& ky, ta da chia ngay thanh gic’. Nhwng trong
hau hét cic the ky d6, gior dong h'd dai hon vao mia hé va ngén hon vao
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mua dong, b&i vi mwoi hai gior @ong h'é dwoe chia déu gitra thoi diem Mat
troi moc va ldn: gior dau tién la Iic binh minh, va gio thtr mwoi hai 1a khi
hoang hon, ba't k€ mlia nao. Ta bi€t dwgc diéu nay qua du ngoén vé nguoi
trong nho trong sach Phiic 4m theo loi ctia Thanh Matthew. Theo cach néi
ngay nay, mot gior dong h'6 theo dinh nghia cd d6 sé dai hon vao mua he,
va ngin hon vio mua dong, bdi vi khoang thdi gian gitra lic Mit troi moc
va Mit troi 1dn trong mua he dai hon so v&i mua dong.

Pong h'6 mit troi, dong h'6 cat va dong h'é nwdc von da ton tai trong
thé” gidi ¢6 dai ving Dja Trung Hai va Trung Hoa - nhung chiing khong
déng vai trd khic nghiét trong viéc t& chirc cudc song ciia chiing ta nhu cic
d6ng h'6 ngay nay. Chi vao the ky 14, & chau Au, cudc séng con ngudi
mdi bit dau bj diéu phdi bdi cdc ddng h'd co khi. Céc thanh phd va lang
mac xay dgng nhitng nha tho riéng, tr6 1én nhirng thap chudng, va dat 1én
dinh nhtrng thap chudéng dé mot chi€c dong h'é de diéu phdi cac hoat dong
cong dong. Ky nguyén clia thoi gian dwore diéu phdi béi dong h'd bit dau
twe do.

Dén dén, thoi gian treegt khai tay cdc thién thédn roi vao tay cac nha toan
hoc: Giong nhw dwgc minh hoa & Nha tho 1on Strasbourg béi hai d6ng h'd
mat troi, mot ¢d thém mot thién than & trén (cai dwore 18y cam hirng tw cac
ddng h'6 mit troi t nhirng nam 1200), va mdt ¢6 thém mot nha todan hoc &
trén (cai dworc dat dé vao nam 1400).

https://thuviensach.vn



Sy hiru ich ctia cdc dong h'd 1a & chd ching chi cing mdt s6 chi thoi
gian. Y niém nay hién dai hon la chiing ta hing twédng. Trong nhiéu the ky,
khi ma ngudi ta con di lai trén lwng ngua, hodc bang chin, hoic trong cic
xe ngua kéo, ta chging cé 1y do gi phai dong bd héa cdc dong ho twr dia
diém nay dén dija di€m khac. Va ta con c6 ly do t6t d€ khong lam diéu do.
Gitra trra, theo dinh nghia, 1a khi Mt troi 1én cao nha't. Mdi thanh phd hay
lang ban déu c6 mdt d6ng h'd6 Mit troi d€ danh ddu thoi di€m Mit troi &
chinh gitra nhat trinh (dinh dau), cho phép cic dong h'6 trén thap chudng
déng bd v&ri né mot cach cong khai. Nhung Mit troi khong dat dén gitra
trrra tai cing mdt thoi di€m & Lecce va & Venice, hay Florence, hay Turin,
vi Mt troi di chuyén tr dong sang tiy. Gitra trra dén tredc & Venice, va
d&n mudn hon nhiéu ¢ Turin, va trong hang th& ky, dong h'é & Venice chay
s&m hon nira gio so v&i & Turin. Mdi ngdi lang ¢ “s& chi dong h6” ky
cuc riéng cda ho. Bong h'd & ga xe Ira Paris ¢6 s6 chi riéng ctia n6, cham
hon mot chit so v&i thoi gian ctia thanh phd’, nhe mdt ¢ chi lich thiép dé'i
v(&i cde hanh khéch dén tré.

Vao th& ky 19, dién tin ra doi, tau hda tré nén phd bi€n va nhanh, ndy
sinh vdn dé phai dong bo hda cdc dong h'd cua cic thanh ph6” v&i nhau.
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Qua 12 khé khan khi phai t6 chirc lich trinh cho tau hda né€u mdi tram hda
xa déu c6 mdt thoi gian riéng. Hoa Ky 14 noi d4u tién c& ging tiéu chuah
héa thoi gian. Thoat d4u, ngwoi ta @€ nghi mot d6ng h'd chuan cho toan thé’
gi¢i. Khi d6 ta s& goi, ching han, “mudi hai gio” 12 thoi diém gita trwa &
London, va do d6 gitra trra roi vao mwoi hai gio’ triea & London va sau gior
chiéu & New York. D€ nghi nay khong dwoc hwdng &ng, bdi vi ngwoi ta da
qud gin b6 v&i thoi gian dia phwong. Nim 1883, mot sy thda hiép da dat
dwoe voi y twdng chia thé gidi thanh cac mui gior, va tiéu chuan héa thoi
gian trén tirng mii. Bang cdch nay, sw chénh léch gitta muwdi hai gior va
gitra trira & dia phwong bi gidi han cao nhat 1a ba mwoi phiit. D€ nghi nay
dan dwoc chap nhan trén thé gidi va dong ho bit dau duwoc dong bo héa
gitra c4c thanh phd'.

Hin khong phai chi 1a tring hop ngiu nhién khi chang trai tré Einstein
trieére khi ¢6 chan trong trieomg dai hoc di 1am viéc & phong cap phat bang
phét minh Thuy Si, trgc tiép v&i cdc bing phdt minh lién quan d&n viéc
dong bo hda cac dong h'é & cac tram hda xa. C6 1€ d6 1a noi da hé 16 cho
Einstein ring bai todn d6ng bd héa cdc ddng h'd, suy cho ciing, 12 khong ¢
lovi giai.

N6i khéc di, that ra chi cé it nam tréi qua twe khi ching ta dong y d0ng
bd héa cic ddng h'd cho d&n khi Einstein nhan ra rang diéu dé (khi thyc
hién mot cach chinh xac) la ba't kha thi.

Nhi€u thién nién ky trwdc khi cdc dong h'6 ra doi, cach thiec do thoi
gian thong thwong von dwa trén sy ludn phién ngay va dém. Nhip diéu ngay
ndi ti€p bdi dém ciing diéu phdi sy s6ng cua thwc vat va dong vat. Nhirng
nhip diéu ngay va d¢m von pho bi€n trong gidi ty nhién. Ching dong vai
tro thi€t y&u doi voi sw sdng, va toi thd'y dwong nhw chiing ¢6 th€ con dong
vai tro chia khéda trong ngudn gd'c cta sy song trén Trai da't nay, bdi vi d€
diéu hoa cho mot co' ch€” nao d6 van hanh thi ta can c6 mot dao dong
chuan. Sinh vat s6ng mang day nhitng d6ng h'd du cac thé' loai - d6ng h'o
phan t¢, dong h'6 than kinh, @dng h'd héa hoc, d6ng h'd nodi tiét t& - va moi
dong h'd déu it nhiéu d6ng bo v&i nhirng cdi khac. C6 nhitng cor ché& khac
nhau d€ 6n dinh cdi nhip diéu hai mwoi b6n gio' qua nhirtng quaé trinh héa
sinh hoc cua t& bao.

Nhip diéu ngay dém la sudi ngudn co’ ban ctia y niém vEé thoi gian: dém
ndi ti€p ngay, ngay ndi ti€p dém. Ta d€m nhip dép cua chi€c dong h'¢ vi
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dai nay: ta d&€m ngay. Trong y thirc cO dai ctia nhén loai, thoi gian, trén ta't
ca, chinh la sy d&m ngay.

Ciling nhw d6i v&i ngay, ta d&@m nam, d&€m mua, d&€m chu ky ctia Mat
tring, ta d&m nhitng du dwa clia con lic, d&m s TAn mdt chidc dong h'd cat
dwoc ddo nguwoce. Pay la cach truyén thdng ma ta ding d€ nhan biét thoi
gian: d€m sy thay doi cda sy vat.

Aristotle 13 ngwdi dAu tién ma ta biét d&n dd ty hodi chinh minh rang
“Thoi gian la gi?”, va 6ng da di dé€n két luén sau: thoi gian la sy do dac cua
do6i thay. Van vat khong nging bién dich. Ta goi s& do cua sy bién dich doi
thay nay la “thoi gian”.

Y twdng cia Aristotle 12 hoan toan hop 1y: thoi gian 13 nhitng gi ta ngu
y khi ta hdi “bao gio’?” “Sau bao ldu anh sé quay lai?” cling c¢6 nghia la
“Bao gio thi anh quay 1ai?” Cau tra 1oi cho cau hdi “bao gio?” chi dén diéu
gi d6 xay ra. “Anh sé quay lai sau thoi gian ba ngay” nghia la gitra thoi
di€m khd&i hanh va thoi di€m tré lai, Mat troi s€ hoan thanh ba vong trén
bau trori. Chi don gidn thé thoi.

Vay néu khong c6 gi xay ra, n€u khong cé gi chuyén dong, thoi gian
liéu c6 dirng lai?

Aristotle tin rang thoi gian s& ding lai. N&u khong c6 gi xay ra, thoi
gian s€ dwng lai - vi thoi gian 1a cdach thirc ma ta ddt minh vao quan hé
twong d6i voi bién doi cia van vat: ta d&m ngay. Thoi gian 1a s& do cla
bién d6i: n€u khong c6 gi bién ddi, sé khong the€ ¢ thoi gian.

Nhung thoi gian 1a gi, khi ta 1dng nghe hanh trinh cta im ling? “Né&u
van vt chim trong béng dém, va co the ta ciing chealng cam nhén diéu gi”,
Aristotle viét trong cudn Physics (Vat 1y hoc) ctia minh, “thi ¢ gi d6 van
dang xay ra trong tAm tri ta, ta ngay 14p tirc gia dinh ring c6 gi d6 dang troi
qua”. N6i cach khéc, tham chi ca thoi gian ta cdm nhén dang troi qua trong
ta cling l1a sy do d&m ctia chuyén dong: mot chuyeén dong ndi tai... Neu
khong c6 gi chuyén dong, s€ khong c6 thoi gian, bdi vi thoi gian khdng gi
khac hon 1a sy ghi nhan ctia chuyén dong.

Newton, thay vao do, gia dinh di€u hoan toan trdi ngwoc. Trong kiét tac
ctia minh, cuén Principia (Nheng nguyén 1y), 6ng vi€t:
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T61i sé khong dinh nghia Thoi gian, Khong
gian, Vi tri va Chuyén dong nhu ching ta déu da
biét. Té6i chi nhén xét rang, ngudi ta thong
thlidng cam nhén Ve nhing dai llidl’lg nay khong
gl khac hon 14 méi quan hé cla chung véi mét
vat thé hdp 1ly. Va tu dé nay ra mdét vai dinh
kién, ma dé loai bd chung, [ta canl su phan biét
gilla Tuyét d6i va tudng déi, Chan thuc va Biéu
kién, Toan hoc va Thudng thic.

N6i cach khac, Newton chap nhan mot ki€u “thoi gian” 1a cach ma ta do
d&m ngay va chuyén dong: la thoi gian theo Aristotle (twong d6i, bi€u
kién, va thwong thitc). Nhung 6ng ciing 14p ludn ring, thém vao dé, mot
ki€u thoi gian khdc hin cling phai ton tai: thoi gian “chan thyce” trdi di, bat
ke, doc lap voi van vat va sy thay doi cia chidng. N&u van vat trd nén ba't
dong, thdm chi nhtrng rung ddng cda linh h'én ta cling bi dong bang, thi
theo Newton thoi gian ndy s€ van troi, khong may may bj dnh hwdng, va
ludn bang v&i chinh ban than né: thoi gian “chan thyc”. Diéu dé hoan toan
nguwoce lai véi quan di€m cua Aristotle.

Thoi gian “chan thwc”, Newton ndi, ta khong the ti€p can truc tiép - ta
chi ¢6 th€ ti€p can gian ti€p thong qua tinh toan. N6 khdng gidng nhw thoi
gian do b&di ngay, béi vi “ngay tw nhién von khdong d€u dan, mac du ching
thwong dwgc xem nhw déu dan va dung d€ do thoi gian. Cac nha thién vin
hoc da chuan hoéa lai sy khong déu dan nay d€ c6 th€’ do dac chuyén dong
cta cac thién th€ v&i thoi gian chinh xac hon”.
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Aristotle: Thoi gian khong cé gi khdc hon la do dac cia sw thay doi.

-y

Newton: C6 mét tho'i gian tréi di ngay cd khi khong co gi thay doi

Vay ai la ngwoi ding: Aristotle hay Newton? Hai nha ty nhién hoc
chinh x4c va siu sic nhat ma th& gi&i ting c6 dang dé ra hai kién gidi trdi
nguwoc ve thoi gian. Hai ngwoi khong 1'6 dang kéo ta vé hai hwdng nguoc
nhau.

Thoi gian 1a cach do dac sy thay doi cla sy vét, Aristotle khgng dinh -
hay ta nén nghi ring c6 mot thoi gian tuyét doi ton tai, va trdi di bdi tw ban
than no, déc 14p voi van vat? Cau hdi ma ta thyc sy nén héi la nhw sau:
cdch nghi ndo vé thoi gian gidp ta hi€u vé thé gidi ndy siu sic hon? Hé
thong khai ni€ém nao hi¢u qua hon?

Trong vai th& ky, 1ap luan c6 vé ting hd quan niém cua Newton. M6 hinh
ctia Newton, dya trén y twdng vEé thoi gian doc 1ap voi van vat, da cho phép
ngwoi ta xay deng nén vat 1y hoc hién dai - m6t nén vat 1y hiéu qua vuot
sirc tedng twong. Nén vat 1y hoc d6 gia thiét rang thoi gian tn tai nhu mot
thyc th€ va troi di déu didn khong hé nhiéu loan. Newton thiét 1ap phwong
trinh c6 chira chir cdi t mé ta sy chuyén dong cia van vat theo thoi gian.
Chtr cai nay thyc ra mang y nghia gi? Phai chang t chi s6” gio’ von dai hon
vao mua he, va ngin hon vao mia dong? Khong. N6 chi thdi gian “tuyét
doi, chan thye, va todn hoc”, cd4i ma Newton gid thiét ring dang troi ddc
ldp voi van vit dang thay doi hodc chuyén dong.
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Pong h'6, theo Newton, 12 dung cu cd ging theo ddi sw cin bing déu
dan cia dong chay thoi gian nay, theo cach khdng bao gio’ ¢6 the la tuyét
d61 chinh xdc. Newton viét rang, dong chdy thoi gian “tuyét d6i, chan thyec,
va todn hoc” nay khong cam nhan dwgc. N6 chi ¢ the dwoc suy ra tw tinh
todn va quan sat, ti s déu dan cta cac hién twong. Thoi gian clia Newton
khong phai nhitng gi ta cdm nhan bang cadm gidc: né 1a mot kién tao tao nha
cta tri tué. Ban doc than mén, n€u khai niém thoi gian doc 14p véi van vat
ctia Newton ¢6 vé don gian va ty nhién d6i voi ban, thi d6 1a vi ban da
dwore hoc né & trerong trung hoc. B&i vi nd da dén trd thanh cach thirc ma
ta suy nghi vé thoi gian. N6 dd dwoc chét loc qua sach vé & tredng hoc,
tham thau vao th& gidi va trd thanh cach suy nghi phd thong vEé thoi gian
cta chuing ta. Ta dd bi€n n6 thanh mot y niém thwong thirc. Nhung y niém
veé thoi gian trdi di déu dan, doc 14p véi van vat va chuyén dong cida chiing,
¢ vé ty nhién d6i voi chiing ta ngay nay, von chealng phai la mot tree giac
cO dai ty nhién d6i v&i nhan loai. N6 1a y twdng cia Newton.

Phian 1on cdc nha tri€t hoc da phan (ng pha dinh y twdng nay. Trong
mot cudc phan ludn dir doi trir danh, Leibniz da bao vé ludn thuyét truyén
thong rang thoi gian chi 13 thi ty cta cac sw kién, rang khong ton tai cdi
tht thoi gian ty than nhw vdy. Giai thoai k& ring, Leibniz, von c6 tén doi
khi dwoc vigt v&i chir “t” (Leibnitz), d@ cAn nhic va bd di chit cdi d6 trong
tén ctia minh d€ ng hd niém tin vao sw khong fon tqi cia thoi gian Newton
tuyét doi .

Trwd'c Newton, thoi gian d6i véi nhén loai 1a cach thirc ma ta do d€m
si thay ddi clia van vat. Trudc dng, khong ai nghi rang mdt thoi gian doc
1ap v&i van vat c6 thé ton tai. Pirng nghi ring tryc gidc va y twdng clia ban
la “ty nhién”: ching thwong 1a sdn pham cda nhirng nha tri€t hoc tdo bao
triede ching ta.

Nhwng gitra hai ngwoi khong I'6 nay, Aristotle va Newton, phai ching la
Newton da ding? Céi “thoi gian” ma 6ng da dwa ra va da thuyét phuc ca
thé gidi vé s ton tai ctia nd, cai thoi gian da chirng td hiéu qua sang lang
clia n6 trong phwong trinh clia dng ma van chdng in nhip v&i thei gian ma
ching ta cam nhan, chinh xdc la cai gi?

D¢ thoat khdi vong kiém tda clia hai ngwdi khdng 16, va bang mot cich
ky quédc hoa giai ho, ta s€ can mot ngwoi khong 10 thir ba. Tuy nhién trudc
khi d&€n v&i ngwoi nay, ta sé can dé€n mot tdn man nho nhod vé khong gian.
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CO GI O0'PO, KHI O PO KHONG CO GI?

Hai ki€n giai vé thoi gian (s6” do ctia “khi nao” twong d6i gitra cac sy
kién, nhw Aristotle mong mudn; mét thyc the tréi khong ngwng ngay ca khi
khong cé gi xay ra, theo Newton) ciing ¢ th€ 1dp lai cho khong gian. Thoi
gian la cdi ma ta n6i dén khi ta héi “khi nao?” Khong gian la cdi ma ta n6i
dén khi ta hdi “& dau?” Né&u tdi hdi “Pau tredng La Ma ndm & dau?” thi
ciu trd 161 kha di 1a “O' Rome”. N&u t6i hoi, “Ban dang & dau?” thi ciu tra
161 ¢6 th€1a “O'nha”. P& tra 167 cAu hdi “Céi gi d6 & dau?” ta chi ra nhitng
cai xung quanh né. N&u toi tra loi “OY sa mac Sahara”, ban s& hinh dung
nhtrng c6on cat dang vay boc 18y toi.

Aristotle 1a ngwoi du tién thdo ludn vé “khong gian” hay “dia di€m”
mot cdch siu sic va tinh t&, va 6ng da dat d&&n mdt dinh nghia chinh xac:
dia di€m ctia mdt vat 1a nhirng gi bao boc chiing.

Giong nhw d61 véi thoi gian, Newton cho rang ta phai nghi khic. Khong
gian dinh nghia bdi Aristotle, sy liét ké cac vat xung quanh, dworc Newton
goi 12 khong gian “twong do1, bi€u kién va thuwong thire”. Ong goi ban than
khong gian thyc sy 1a “tuy€t do1, chan thyc va toan hoc”, von ton tai ty
than ngay ca khi khong c6 gi khéac ton tai.

Sw khac biét gitra Aristotle va Newton 1a 16 rang. D67 voi Newton, gitra
hai vat th€ c6 the c6 ca “khong gian trong rOng”. D1 voi Aristotle, ndi vEé
khong gian “trong rdng” 1a diéu ky quic, bdi vi khong gian chi 1a mot dang
trat tw ciia van vat. Néu khong c6 gi ca - khdong c¢6 sy chi€m dung khong
gian cua ching, sy ti€p xuc cta ching - thi khong ¢é khong gian. Newton
tedng twong rang van vat dwoe dit trong “khong gian”, céi vat chira s& van
ctr £0n tai, trong rong, ngay ca khi ma ta da twdc di moi vat trong d6. Do
vOi Aristotle, khong gian “trong rdng” nay 13 vo 1y, bdi vi néu hai vat thé
khong ti€p xiic v&i nhau, thi phai ¢6 gi d6 nim gitra ching, va néu c6 gi d6
ndm gitta ching, thi cdi gi d6 chinh 1a mot vat the, va do dé & d6 da hién
dién mot vat the. Chr«ing thé nao & do6 lai chi 12 cdi “trong rdng”.

V¢ phan t6i, toi thay ky la 1a ca hai quan di€ém nay vé khong gian déu
b4t ngudn tir the nghiém hing ngay ciia chiing ta. Sw khdc biét gitra ching
1a do mot sy quanh co tinh co’ cia thé” gidi ma ta dang song: sy mong manh
cta khong khi, médng manh d&€n mirc ta chi mo h'6 cdm nhan dwoc sy ton
tai cia né. Ta c6 the ndi: ta tha'y mot cdi ban, mdt cai gh€&’, mot cdi buit, cai
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tran nha - va gitra ta va cai ban 1a rong rong. Hay ta ciling c6 the néi gitra
vat nay va vat kia l1a khong khi. Doi khi ta néi vé khdong khi nhw thé né 1a
céi gi do, doi khi nhw th€ né 1a trong rong. Doi khi nhw the né hién dién,
d6i khi nhw the né khéng hién dién. Ta qua quen véi viée néi “Cai c6¢ nay
khong c6 gi”, thay vi néi n6 chira day khong khi. Ta c6 th€ theo cach d6 ma
nghi ring th& gi¢i quanh ching ta hAu nhw 12 “trong rong”, diy d6 mot vai
vat th&, hoiic c6 th& néi rang né “chira ddy” khong khi. Suy cho ciing,
Aristotle va Newton da khong rovi vao suy luan si€u hinh hoc: ho chi diung
hai cach suy nghi trec gidc va thién tai d€ nhin thé& gidi quanh ching ta -
tinh d&n hodc khong tinh dé€n khong khi - va chuyén ching thanh dinh
nghia cua khong gian.

Aristotle, ludn & t6p dau, mudn chinh xac: 6ng khdng néi cdi c6c trong
khong; 6ng néi né ddy khong khi. Ong nhan xét ring, theo kinh nghiém ctia
chung ta, chgng c6 noi nao la “khong co gi, dén tham chi khong khi ciing
khong”. Newton, khong quan tdim nhi€u dé€n sy chinh xac, ma dén tinh hi€u
qua cua khdi niém trong 1y thuy€t can phai xay deng d€ mo ta chuyen dong
ctia vt thé. Ong chang quan tam gi nhiéu dé€n khong khi, ma thay vao dé la
nghi vé nhirng vat thé€. Khoéng khi, suy cho cung, ¢c6 vé chiang cé hiéu rng
d4ng k& ndo 1én chuyén dong ctia mot hon dd dang roi. Ta c¢6 the cho rang
ching khong hién dién.

Gidng nhw trwong hop cia thoi gian, “khéng gian dung chira” cda
Newton ¢6 vé ty nhién ddi voi ching ta, nhung né chi 1a mot y twdng géan
dday da lan rong theo sy anh hwédng manh mé nhirng y twdng cta Ong.
Nhirng gi c6 vé hi€n nhién v&i ching ta ngay nay chi la ché tac cia khoa
hoc va tri€t hoc trong qua khir.

Y twdng khong gian trdng réng ctia Newton ¢ vé duworc khglng dinh khi
Torricelli thwc hién thi nghiém chirng td ta cé th€ rit khéng khi ra khoi
binh. Nhung ngwdi ta ciing sém nhén ra rang trong chai d6 vin con rit
nhiéu thyc th€ vat 1y khac: dién treong va twe treong, va teng ddm song
lwong tir cua cac the loai hat. Sy t6n tai cia mot khong gian thyc sy trong
rong khong c6 ba't ky mot thye th€ nao trir ban than né, dong nhi't, “tuyét
do1i, chan thye va toan hoc”, van 1a mot y twdng sang lang thudn tdy ly
thuyét ma Newton dwa ra d€ thi€t 1ap hé thdng vat 1y ciia 6ng, mdt y twong
khong dwoc ki€m chirng bing ching cir khoa hoc thic nghiém nao ca. Mot
gid thiét thién ti, c6 the 1a mot sy thau thi siu sic nhat clia mot trong
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nhirng nha khoa hoc vi dai nhat - nhung né c6 twong ng v&i thue t€ hay
khong? Khong gian cua Newton cé thye sy ton tai hay khong? Néu n6 ton
tai, né c6 dong nha't hay khong? C6 the nao ¢c6 mdt vi tri nao d6 ton tai khi
ma khong c6 gi khic ton tai hay khong?

Cau hdi nay ciling chinh la ciu hdi twong ty voi thoi gian: thoi gian
“tuyét do1i, chan thyc, va todn hoc” ciia Newton c6 ton tai khdng, c6 trdi
chdy khi chzalng c6 gi xay ra hay khong? Néu né ton tai, né cé phai hoan
toan khac v&i van vét cla thé gidi nay hay khéng? C6 phai né hoan toan
doc 1ap v&i ching hay khong?

CAu tra 1o cho nhitng cAu hdi ndy nim & mot sy hoa hop bat ngo cia
hai y twedng hi€n nhién trdi ngwoc cia hai ngwoi khong 16. BE hoa hop ho,
mot ngwoi khong I'6 thi ba dd phai nhap cudc.®

CUOC KHIEU VU CUA BA NGUOT KHONG LO

Sw hoa giai gitra thoi gian cia Aristotle va cia Newton 1a mot trong
nhtrng thanh tgu sdng gid nhat cua Einstein. D6 1a vong nguyét qué” cho
nhirng tw twong cua Einstein.

Cau trd loi cda FEinstein la thoi gian va khong gian ma Newton da
mudng twong rang fon tqi, bén ngoai vat the ma ta cé thé s& mé dung
cham, mét cach hiéu dung, ding la ton tai. Ching c6 thyc. Thoi gian va
khong gian la nhing hién twong thyc t€. Nhung ching khdng hé tuyét do7i;
ching khong hé doc 1ap véi nhitmg gi xdy ra; ching chang khdc gi so v&i
nhitng dang vat cha't khic ctia thé¢’ gidi ndy, theo nhwr cich ma Newton hing
tedng twong. Ta c6 the hinh dung mdt tA'm nén vai vé vi dai ma trén dé cau
chuyén vé th& gidi dwgrc vE lai. Nhwng ban than tim nén v€ nay ciing cau
thanh b&i nhirng thit cdu thanh nén van vat cia thé gidi, cling 1a vat chat
cau thanh nén vién d4, nén anh sang, va nén khong khi: ching dwoc cau
thanh tw cac treong.

Céc nha vat 1y goi nhirng dang vat chat dét nén nhirng thyc the vat ly
clia th& gidi nay 13 “treong”. Poi khi nhitng tredng d6 dwoc goi bang
nhirng cdi tén ky quéc: treong “Dirac” 1a thanh phén cia ban ghé” va nhirng
ngdi sao. Treong “dién twr” dét thanh dnh sang, cling 1a ngudn go'c dong luc
lam cho dong co’ dién chuyén dong va lam cho kim la ban chi vé phwong
nam. Nhung - diy 12 di€ém ma'u chot - ta con ¢o treong “hdp din”: 1a ban
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chd't cta lyc hap dan, nhung né ciing 1a kién trdc hinh thanh nén khong
gian va thoi gian ciia Newton, 1a thanh t6" nén ma trén d6 nhirng phan con
lai cta thé gidi dwgc v€ nén. Dong h6 1a dung cu ma ta dung d€ do dac
mot tinh chat cia nd. Thwdc mét 1a mot mau vat cha't ma ta dung d€’ do dac
mot tinh cha't khac cua no.

Khong thoi gian 1a treong hd'p dan - va ngwore lai. N6 1a mot thye thé ty
than ton tai, thAdm chi la khi khong cé vat chat, gidng nhw trgc gidc cia
Newton. Nhung né chang phai mot thue the khdc v&i nhitng thuc the khdc
clia th&’ gidi - nhir Newton hing tin twdng - né ciing 12 mot treong nhw
nhitng treong khdc. Khong han gidng nhw bic hoa trén nén vai, the” gidi
giodng nhw mot sy chdng 1ap chia cac phong nén, cic 1op dia tdng, ma
treong hap dan chi 12 mot trong & ching. Cing gidng nhw van vt khac,
n6 khong h€ tuyét doni, chang déu dan, va cling chang c6 dinh: n6 mém
mai, gidn rong, nhay nhét v&i van vit, cing nhau x6 day v&i ching. Nhirng
phwong trinh vat Iy mo ta sy twong tac qua lai gitra cac treong 1én nhau, va
khong thoi gian cling 14 mot trong s6” chiing.®

Treong hap dan c6 th€ tron tru va phzamg phiu, nhr mdt mat phé"mg
théng tép, va ddy 1a phién ban ma Newton dd md ta. Néu ta do dac né bing
thwdc mét, ta s€ phat hién ra 1a né c¢6 tinh cha't ctia hinh hoc Euclide ma ta
hoc tr h'6i phd thong. Nhung treong hap din c¢6 th€ ciing ¢ nhitng gon
séng, nhirng rung dong ma ta goi 1a “séng ha’p dan”. N6 ¢6 th€ co lai, va cd
the gian ra.

Ban c6 nhé nhitng cdi ddng h'6 ta d3 ban t&i & Chwong 1, rang ching
cham lai khi & gan m6t khoi lwgng 16n? Chiing cham lai vi & d6, theo mot
nghia chinh xdc, ¢6 “it” thé& cia tredng hdp din hon. O d6 cé it thoi gian
hon.

T4'm vai nén tao nén b&i treong ha’p dan gidng nhw mot tAm cao su dan
hd6i c6 th€ co kéo, c6 th€ gian rong. Sy gidn rong va bé cong cia no la
ngudn gd'c cta lyc hap dan, 1a 1y do cdc vat roi xudng dudi - mot cdch giai
thich t6t hon so v&i 1y thuyét hap dan ciia Newton.

Hay nhin lai hinh v€ minh hoa thoi gian & trén dinh ndi tr6i nhanh hon
& dudi chan ndi (Chwong 1), nhung twdng twong ring manh gidy ma ta vé
gian d6 nay la dan h'6i; hay twdng twong ta kéo gidn ching sao cho thoi
gian & trén dinh nii bi kéo gian hon. Ban s€ ¢6 mdt hinh anh twong ti nhw
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hinh bén, minh hoa khong gian (chiéu cao trén tryc thang ding) va thoi
gian (trén truc nam ngang) - nhung, gio day thoi gian & dinh ndi “dai hon”,
twong (rng voi d6 dai 1on hon cua truc thoi gian & do6.
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Pong bang it théi gian
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Thei gian

Hinh vé trén minh hoa cdi ma cac nha vat 1y goi la khong thoi gian
“cong”. “Cong” la b&i vi né bi bi€n dang: khoang cach bi kéo gian va co
lai, giong nhw 1a mot ménh cao su dan h'6¢i bi kéo. P6 1a 1y do tai sao cac
non sang bi nghiéng di nhw & cac gian d6 & Chuong 3.

Thoi gian gio ddy tré thanh mot phan clia mot dang hinh hoc phirc tap
dan xen v&i hinh hoc ctia khong gian. Pay 1a sy hoa hop ma Einstein phat
hién ra gitra khdi niém thoi gian cda Aristotle va thoi gian cia Newton. Bay
vot 1én v&i d6i canh cia minh, Einstein da thdy dworc rang cd Aristotle va
Newton déu ding. Newton ding khi cdm nhén tryc gidc ring cé gi d6 ton
tai cing v&i nhirng vat the€ gian don ma ta thd'y dang chuyén déng va thay
doi kia. Thoi gian chén thwe va toan hoc ctia Newton t0n tai; né la mot
thye the, nd 12 treong hap dan, 1a mot tAm cao su, 1a khong thoi gian cong
trén hinh v&. Nhung Newton di sai khi gia st rang thoi gian doc 1ap voi
van vat - rang né troi di déu din, rang né khong may may chju anh hwdng
va c0 lap v&i van vt con lai.
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V'é phan minh, Aristotle da ding khi néi rang “khi nao” va “& dau” déu
la teong d6i voi nhieng gi con lai. Nhwng nhirng gi con lai nay cling ¢ the
chi la treong, cdi thye th€ khdng thoi gian chia Einstein. Pay 1a mot thyc
the cu th€ va sdng ddng, va gidng nhw moi thir vat the dung lam md&c khac,
nhw Aristotle quan sat, ta ¢ th€ dung n6 de€’ dinh vi ban than minh.

Tat cd nhung 14p luan trén day déu tuyét doi mach lac veé logic, va
phurong trinh Einstein mo td sy bién dang cta treong hap din. Hiéu tng
cta nd trén cac dong h'6 va thwedc do da dwge ki€m chirng hon mot thé ky
nay. Nhung y niém veé thoi gian cia ching ta nay da mat thém mot 16p
khdc ctia né: tinh doc 14p d6i voi van vit.

Cudc khiéu vii ciia ba hoc gia khong I'0 - Aristotle, Newton va Einstein -
da huwdng ching ta d&n mot hiu biét su sic hon vé thoi gian va khong
gian. C6 mot thyc the 1a treong hap din; né ching phai tdch biét v&i phan
con lai cda th& gidi vat chat, cling cheamg phdi mot san khau ma trén dé
man kich ctia th&” gi¢i dang trinh dién. N6 1a mot thanh t& s6ng dong trong
vil diéu cda th& gidi, gidng nhe mudn van thyc th€ khic, twong tac voi
chiing, quyét dinh nhip d6 cta nhirng thir ma ta goi la thuwdc do va dong
h'6, va nhip do cua ta't ca cac hi€n twong vat 1y khac.

Thanh cong, bao gio’ cling vay, dwgc dinh ménh ban cho mdt s6 phan
ngin ngui - k& ca 12 nhitng thanh cong vi dai di nira. Einstein viét phwong
trinh cda treong ha’p din nim 1915, d€ roi chi mot nim sau chinh dng da
nhén ra ring phwong trinh d6 chfmg th€ 1a nhirng 101 két vé ban chi't cla
thoi gian va khong gian, vi ta s€ phai tinh dé€n co hoc lwong tir. Trwong
hap dan, gidng nhw moi treong vat 1y khic, chic chin mang trong minh
cac tinh chat lwgng ti.
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LUONG TU THO1 GI1AN

Ta co

VO rwou ci trong nha
da trdi chin miia nho
Va trong viwon, Phyllis,
cdy nguyét qué’ de’két vong,
va thirong xudn chdng chit...
Ta mo'i ngwoi dén
ngay giita thdang Tw
vuli tiéc vo'i ta

trong ngay 1é héi. (IV, 11)

ung canh ky la cta vat Iy hoc twong doi tinh ma t6i da mo ta sé con
trd nén ky la hon khi ta xét d&€n co hoc Iwgng ti: tinh cha't hat cta
khong gian va ctia thoi gian.

Nganh hoc nghién ctru nhitng van dé nay dwoc goi 1a “hap dan lwong
t¢”, 12 linh vic nghién ctru cha t6i. Cho dén bay gior van chwra ¢d mot ly
thuyét hap din lwong t nao cé dwoc bing chirng tir thwc nghiém, hay
dwore chd’p nhén rong rai trong gidi cac nha khoa hoc. T6i da danh hdu hét
cudc doi khoa hoc cia minh cho viéc dong gép xay dwng mdt 10’1 giai kha
di cho vin d‘e nay: hap din lwong t& vong, hay thuy€t vong. Chang phai ai
cling cwoc ring day sé 1a 1o gidi ding. Chang han ban be t61 lam viéc VO’l
1y thuyét day dang theo dudi mdt con dwong khac, va cudc chién khang
dinh ai ding ai sai hay con dang dw d6i. Nhwng day la diéu t6t - khoa hoc
phét trién cling 1a nho' vao nhirng tranh ludn di doi nhw viy: sodm hay
mudn, moi sy s€ 10 rang, va cé I¢é di€u do cling khong con xa nira.
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Tuy nhién, vé ban chat thoi gian, nhiéu sy khac biét da bi€n mat trong
nhirng nam gan day, va rd't nhiéu cac két luan da tré nén rd rang véi hau
hét ching t6i. Pay 1a mot trong nhirng diéu da dworc lam ré: cdi khung cau
tric con lai cda thoi gian cta ly thuy€t teong d6i tong quat nhw dwgrc minh
hoa trong chwong triede cling s€ bi€n mat khi ta tinh dén 1y thuyét lwong
tr.

Thoi gian phd quat da bi phd vo thanh mudén ngan nhitng thoi gian
riéng, nhung khi ta xét d&n céc lwong tir, ta s& phai chAp nhin y niém ring
mdi thoi gian riéng nay, dén lwot nd, cling “dao dong”, bi phan tidn nhw tan
vao mdt ddm may - va chi c6 thé nhan mdt vai gia tri nay, chir khong nhan
cac gid tri khic... Nhwng gid tri d6 sé chaalng th€ lam thanh mot to khong
thoi gian 1ién lac nhw phéac hoa & chwong tredc.

Ba phat ki€n co’ ban ma co’ hoc lwong tir da chi ra la: tinh hat, tinh bat
dinh va tinh twong d61 cta cdc bi€n s& vat ly. Mdi phét kién d6 phd hiy
thém mot chiit nhirng gi con lai trong ¥ niém cda ching ta vé thoi gian. Ta
hay xem xét tirng phat ki€n mét.

TINH HAT

Thoi gian do bdi dong hd bi “lwong t& héa”, nghia 1a, chiing chi nhin
mot s& gid tri nhat dinh nay, chir khéng phai cac gid tri khac. Thoi gian ¢6
vé nhw ¢6 tinh hat, chir khong phai 1a lién tuc.

Tinh hat 1a dac di€m ndi bat cta co hoc lwong t, cling 1a ngudn goc tén
goi cta chinh né: “lwong t&” 1a cdc hat co ban. C6 mot thang do 1on cuc
ti€u cho tdt cd cdc hién twong. DOi voi trweong hap dan, d6 1a “thang
Planck”. Khoang thoi gian cuc tiéu dwoc goi 1a “thoi gian Planck™. Gia tri
d6 16m cia n6 c6 th€ dé dang wée lwong dwoc bang cach két hop cdc hing
s6’ co’ ban dic trung cho céc hién twong twong d61 tinh, ha'p din, va lwong
tir. Cling v&oi nhau, ching cho mot khoang thoi gian 10-44 gidy: mot phan
tram tri€u ctia mot phian ti cia mot phan ti cia mdt phan ti cia gidy dong
h6. D6 1a thoi gian Planck: & céi thang d6 ti xiu d6, cdc tinh chat lwong ti
clia thoi gian bit dau bidu 19.

Thoi gian Planck nhd, nhd hon rd't nhiéu so voi kha nang do dac cda
cdc dong h'6 ngdy nay. N6 qua nhd dén ndi ta s& chaamg phai strng st gi khi
nhin ra “tdn dwdi kia”, & cdi thang nho xiu d6, khai niém thoi gian khong
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con hiéu lyc ntra. C6 1y do gi ma né con ¢6 hiéu lwc chi? Chﬁng cO gi ludn
lu6n didng va sé ding ¢ moi noi. Sm hay mudn, ta s€ gap cai gi dé6 mai la.

Sy “lvong ti héa” thoi gian kéo theo ring hau hét moi gid tri clia thoi
gian t thwc ra la khong ton tqi. N€u ta c6 th€ do dwgrc khoang thoi gian
bang mot dong h'd chinh xdc nha't ma ta c6 the twdng twong, ta s& thay
ring thoi gian chi nhin nhitng gid tri r&i rac, dic biét. Khodng thoi gian
khong thé dwoe coi nhur lién tuc dworc nira. Ta phai nghi ring né khong lién
tuc: nd chﬁng h€ gidng nhw cai gi d6 dang d€u ddn tr6i di ma gidong nhw céi
gi d6, theo nghia nhat dinh, nhdy céc twr gia tri nay sang gia tri khac nhw
nhtrng con kangaroo.

N6i cach khéc, khodng thoi gian t67 thieu 1a hién hteu. Bén dwoi kia,
khai niém thoi gian 1a khdng ton tai - du 1a theo nghia co’ ban nhat ctia nd.

C6 1€ cdi dong su6i muc da do ra d€ thao luan ban chat cua “tinh lién
tuc” trong hang thé ky qua, k€& tir Aristotle d&n Heidegger,® chi 1a sy phung
phi ma théi. Tinh lién tuc chi 1a mot cong cu todn hoc d€ xap xi nhirng sy
vat ¢6 céu tric hat rdt min. Thé gidi von di roi rac, chir khong lién tuc.
Thuong d& 1ong lanh da ching vé nén thé gidi ndy v&i nhitng dudng 1ién
lac: v&i ban tay nhe nhang, ngwdi di phdc hoa né bang cdc chAm nhd theo
phong céch ctia Georges Seurat.®

Tinh hat phd bi€n trong tw nhién: dnh sdng dwgc tao ra tw cac photon,
hay chinh la cac hat lwong tir cia anh sang. Nang lwgng ctia electron trong
nguyén ti chi c¢6 the nhan mot vai gid tri nha't dinh, chir khong phai mot gia
tri ba't ky. Nhirng loai khi trong tréo nha't la cac hat, va nhirng loai vat cha't
dam déc nha't cling la cac hat. Mot khi ta da chdp nhan khéng gian va thoi
gian Newton la cdc thyc th€ vat 1y, ta s&€ dé dang chap nhan chiing ciing ¢
cau trdc hat. Ly thuyét kh?ing dinh y niém nay: ly thuyét lwong tir vong
tién dodn rang nhitng budc nhdy co ban cta thoi gian 1 nhd, nhung hiru
han.

Y twdng ring thoi gian c6é th€ c¢é cdu tric hat, ring cé thé ton tai
khoang thoi gian nhd nhat, chiang phai 12 m&i mé. N6 da duoe dua ra thio
ludn & th& ky 7 béi Isidore tw Seville trong tic pham Etymologie (Nguyén
tir hoc) va & thé ky ti€p theo bdi Venerable Bede trong mdt cong trinh voi
tiéu dé goi cdm De Divisionibus Temporum (V€ sw chia nhd thoi gian).
Thé& ky 13, nha tri€t hoc vi dai Maimonides da viét: “Thoi gian dwoe hinh
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thanh b&i cac nguyén tir, nghia 1a boi ra't nhiéu thanh t6"khong the€ chia nhd
hon, khi ta xét d&n sy nhd bé cia chiing”. Y twdng d6 c6 1& con xudt hién
so'm hon ntra: do sy tha't lac cua nhitng tdc pham gdc cia Democritus® ma
ngay nay chuing ta chflng th& nao biét dwoe rang né c6 dwge dé cip trong 1y
thuy€&t nguyén t&¢ Hy Lap cG dai hay khong. Tw duy triru twong c6 the tién
doan tredc hang thé& ky nhirng gia thi€t ma sau nay s€ tréd thanh hiru ich -
hoac s€ dworc khaamg dinh - trong tw duy khoa hoc.

Khéi niém ho hang v&i thoi gian Planck 1a khodng cdch Planck - gioi
han ngin nha't ma khdi niém khoang cdch con y nghia. Khoang cach Planck
& vao khoang 10-33 centimet: mdt phian tri€u cia mot phan ti cia mdt phian
ti cia mot phan ti cia mot milimet. Khi con la mét sinh vién tré, tdi da dam
mé tim hi€u xem diéu gi s€ xay ra & cdi khoang cach nhd bé nay. Toi son
mau mdt to’ gid’y 1on, va & chinh gitra, 1ap lanh d6 1a con so-

Tbi treo né trong phong nglt & Bologna va quyét dinh ring muc dich
cudc song cua toi s€ la tim hi€u diéu gi xay ra dwdi kia, & cdi thang ti xiu
kia khi ma thoi gian va khong gian ching con mang nghia von ¢ cia
ching - xudng dén tin cung cac lwong tir ctia khdng gian va cia thoi gian.
Va the 1 tdi da danh ca phan doi con lai ctia minh d€ cd ging dat dwoc
muc dich do.

SU CHONG CHAT LUQNG TU CUA THOT GIAN

Phat kién tht hai tir co’ hoc lwong t 13 tink bat dinh. ta ching the nao
tién doan duorc dich xac, chglng han, ngay mai electron cuda ta s€ xua't hién &
dau. Gitra hai Tan xuat hién, electron khong h€é c6 vi tri chinh xac, dwong
nhw 12 n6 bi€n ma't vao cdi ddm may cua xac sua't. Theo thuit ngwr cua céac
nha vat ly, ta néi n6 & trang thai “chong cha't” ctia cac vi tri khac nhau.

Khong thoi gian 1a mét thwe the vat 1y, giong nhw electron. Cling vy,
n6 cling dao ddng thing gidng. Ciing vy, nd cling c6 th€ & trang thai
“chdng chat” ciia nhirng cau hinh khac nhau. Ché’ing han sy minh hoa caa
thoi gian bi kéo gidn & cudi Chwong 4 - néu ta xét d€n co’ hoc lwong ti -

https://thuviensach.vn



thi n6 nén dwgrc hinh dung nhw sy ch'ong cha't nhoe nhoet cia nhirng khong
thoi gian khac nhau, nhw dwoc th€ hién dwdi day:

Twong ty, cau tric nén sang cling chong cha't thang gidng tai moi diém
phén céach qud khtr, hién tai va teong lai:
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Tham chi sy phan biét gitra hién tai, qua khir va twong lai cling tré nén
thang gidng, bat dinh. Giéng nhw mdt hat lwong ti phan tin vao trong
khong gian, sy khac biét gitra qua khir va twong lai ¢6 th€ thing gidng: mot
st kién c6 th€ & ca phia trede va phia sau mot sy kién khéc.

TINH TUONG POI

“Thang giang” khong c6 nghia la nhirng gi xay ra la hoan toan khong thé
xac dinh. N6 chi nghia la ching dwoc xac dinh chi & mot thoi di€m nhat
dinh va theo mét cach khdng doan tredc dwoe. Sw bat dinh dwoc giai trie
khi mot dai lwong twong tac voi cdi gi d6 khac.®

Trong twong tac, electron s€ dwoc vat cha't héa tai mot diem nha't dinh.
Chrflng han, né c6 th€ dap 1én man hinh, thau tém dwoc bing mot mdy ghi
nhan hat, hodc va cham v&i mot hat dnh sang - do d6 nhan dwoc mot vi tri
nha't dinh.

Nhwng ¢6 mdt khia canh ky quac d6i véi sy vat chdt héa nay cda
electron: electron la cu th€ chi fwong doi v&i nhieng vat the vat Iy ma nd
twong tac voi. Po1 voi nhirng vat th€ khac, hiéu &ng cua twong tac chi lam
lan truyén sy ba't dinh. Cu thé hda chi xuét hién trong m&i quan hé voi mot
vat the: day, toi tin rang, chinh 12 phdt kién sau sic nha't ciia co’ hoc lwong
t.?

Khi electron va cham voi mdt vat khac - chfmg han v&i man hinh cda
mot chi€c vo tuyén thé hé cli véi 6ng phong electron - ddm may xac sud't
ma qua dé ta cdm nhan no “suy sup”, va electron dwgrc vat cha't hda tai mot
di€m trén man anh, tao ra mot diem sang lam nén mdt hinh anh TV. Nhung
di€u do6 chi xay ra twrong d6i véi man anh ma thoi. teong ddi voi vat the
khéc, electron va man anh cling nhau & trong mot trang thai chong chap cua
cac cau hinh. Chi trong nhirng twong tac ti€p theo, cdi ddm may xac suat
chung d6 m&i “suy sup” va vat cha't héa thanh mdt cd'u hinh nhat dinh - va
clr ti€p tuc nhw vay.

RA't khé c6 th€ tiép nhan cdi y niém riang electron c6 th& bigu hién theo
cdch ky dj nhw vdy. Vi con khé nuét trdi hon 1a céi y niém rang dé ciing
chinh 1a cach ma thoi gian va khong gian bi€u hién. Nhuwng, theo ta't ca cac
bang ching ta c6, day chinh 12 cdch thitc ma the’ gi¢i lwong ti van hanh: d6
chinh 1a thé& gi¢i chiing ta dang sdng.

https://thuviensach.vn



Cai 1op dia tang vat ly co s& quyét dinh khoang cach va khoang thoi
gian - trrong hap dan - chéng nhirng chi chiu sy anh hwdng ddng luc twr vat
chat; né con 1a mot thye the Iwong tir khong cé gia tri xac dinh cho dén khi
né twong tac voi cai gi d6. Khi né twong tac, khoang thoi gian tré nén cé
cdu trdc hat va chi xdac dinh twong d6i voi vat the€ ma n'6 twong tac; va
ching van trong tinh trang khong xdc dinh d61 v&i toan bd phan con lai cta
vl tru.

Ta dd mat ddu thoi gian trong mot mang lwdi cac quan hé khéng con
gin k&t v&i nhau nhe mot tAm vai v& co két. Hinh dnh clia nhitng khong
thoi gian (s& nhiéu) thang gidng, ch'ong chat v&i nhau, vat chd't héa ldc
nao dé twong doi vori mot vat the nhat dinh cho ta mot bic tranh mo h'6.
Nhung day 1a nhirng gi t&'t nha't ma ta ¢6 & mirc cd'u tric hat tinh t€ ctia the’
gioi. Ta dang budc vao the gidi clia hAp dan lwong tik.

ek

Hay d¢€ toi tom lwoe lai cudc tham hi€m cua ching ta vao trong nhirng
mién da't xa x01i da dé cap trong phén thir nha't cia cudn sach nay. Khong
c6 mot thoi gian chung nao ca: mdi quy dao c6 mot khodng thoi gian riéng;
va thoi gian troi véi nhip khac nhau tuy thudc vao vi tri va td'c dd ctia dong
h6. Thoi gian khong ¢é dinh hwdng: sy khac biét gitra qua khir va twong lai
khong ton tai & mirc d6 cadc phwong trinh co ban nhat cda thé gidi nay; sy
dinh hwong cia né chi don thuin 1a mot hiéu ng phu thudc xuéd't hién khi
ta nhin vao sy vat ma lo’ di nhirng chi ti€t ciia né. Trong cach nhin mo h'd
nay, qua khr cia vii tru thanh ra roi vao mot trang thai “dac biét”. Khai
niém “hi€n tai” von khong c6 y nghia: trong vi tru bao la khong c6 gi thich
hop d€ ta c6 the goi 1a “hién tai”. Lop dia ting co s&, khoang thoi gian,
khong phai 1a mot thye th€ doc 14p khac biét véi nhirng gi 1am nén thé gidi
nay; no la tinh chat clia mdt treong ddng. N6 nhay nhoét, thang gidng, vat
chat hoa chi khi twong tac, va ma't hit & dwdi thang cwc vi... Trai qua ti't ca
nhirng di€u do, thoi gian cia ta con lai nhirng gi?

H3y quang déng ho, ma suy ngam
Thdi gian kia chi ndm & dau kim..

Ta hay cling nhau budc vao mot thé” gidi khong cé thoi gian.
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/ PHAN 11
THE G101 KHONG CO THO1 GIAN
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THE G101 NAY DUQC TAO THANH TU CAC
SU KTEN, KHONG PHA1 CAC SU VAT

Oi thira cdc ngai, cudc séng ngan ngui...

va néu ta song, hay séng de’ ma gt do’ ddm vua chiia.

Shakespeare, Henry 1V,
Phéan I (man 5, canh 2)

hi Robespierre gidi phong Phap khdi ché” d0 quan chu, ché” dj cii

(ancien regime) & chau Au lo s¢’ rang su két thic ctia nén vin minh da
g0 ctra. Khi nhirng nguoi tré di tim ki€m ty do viing thoat khai trat ty cd,
nhitng ngwdi bao thi so ring tit ca roi sé bi nhan chim. Nhwng chau Au da
£6n tai mot cach 6t dep ma ching can dén vua Phép. The gidi van ot tiép
dién chdng ¢an dé&n vi vua Thoi gian.

Tuy nhién, c6 mot dic tinh cta thdi gian van con lai sau tA't ca sw hdy
hoai ctia vat 1y hoc th& ky 19 va 20. Tai tinh trdnh khoi nhitng cdi by ma ly
thuy€t ctia Newton da giang, von da tr& qua quen thudc voi ching ta, gio
day né tda sdng ro rang hon bao gior hét: thé” gidi nay khong c6 gi khac
ngoai nhirng sy chuyén bién.

Kh6ng mot manh vo da mat di nao cda thoi gian (tinh thdng nhat, tinh
dinh hwdong, tinh doc 14p, hién tai, va tinh lién tuc) mang lai chiit hoai nghi
nao véi sy thue rang the gidi 12 mot mang lwdi cac sw kién. Mot mit, ta ¢
thoi gian voi tdt ca cac tinh cha't xac dinh kia cua né; mat khac, ta ¢c6 mot
si that don gian la van vat khong phai dang “ton tai”: ching dang xdy ra.

Sw ving mit cta dai lweong “thoi gian” trong cdc phwong trinh co ban
khong kéo theo ring thé gi¢i sé déng bing va ba't dong. Tréi lai, né ngu y
mot the” gidi ma sy chuyén bién c¢6 mit khip noi, nhitng bién dich khong
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ndm dudi su sdp x&p cia me Thoi gian: Khong doi hodi vo sd céc su kién
phai x&p theo mdt trat tw dep de€, theo mot dwong thoi gian duy nhat cla
Newton, hay theo hinh hoc khong thoi gian trang nha cda Einstein. Nhirng
st kién cua thé& gi¢i nay khong xép thanh mdt hang c6 trat tw nhw nhirng
nguwdi X Anh. Chiing ty tip thanh tirng dam hdn don nhw ngwoi Y.

Ching la cédc sy kién: thay doi, xdy ra. Sy xay ra nay phan tdn, tdn man
va khong c6 trat tir. Nhung ching dang xdy ra; hoan toan khong ba't dong.
Nhitng d6ng h'd chay véi tdc dd khac nhau khong chi mot thoi gian duy
nha't, ma kim chi trén mdi d6ng h'6 thay doi twong ddi v&i nhau. Phwong
trinh co’ ban cda thé gidi khong chira bién s& thoi gian, nhwng chiing chira
dyng cdc bién s& thay doi twong d6i voi nhau. Thoi gian, ding nhw
Aristotle da chi ra, 1a s& do cta thay doi; ta cé thé dung cac bi€n s6 khac
nhau d¢€ do dac sy thay doi, nhung khdng bi€n sd nao trong s6 ching co rat
cd cdc dic tinh cla thoi gian ma ta thé nghiém. Nhung diéu ndy ching may
may thay ddi su thit ring the’ gidi 12 mot hanh trinh bat tuyét clia nhitng
bi€n dich doi thay.

Sy tieh héa cia khoa hoc goi ¥ ring ngdn ngit co’ ban d€ suy nghiém vé
th&” gidi 12 sy bién dich, chit khong phai 14 sy thwong hang. La sy hinh
thanh, chir khong phai sy ton tai.

Ta c6 th€ xem thé gid’i nhw theé né dwore tao nén bdi sw vdr. B&i cac hop
chdt. B&i cac thwe the. B&i nhirng gi 16n tqi. Hodc ta c6 th€ xem thé gidi
nhw 1a né dwgrc hinh thanh b&i cac sw kién. B&i sw xdy ra. B&i cac qud
trinh. B&i nhitng gi dang bién hién. Nhirng gi khong phai chi ton tai, ma
lu6n luén trai qua cic bién d6i lién tuc, khdng thwong hing trong thoi gian.
Su hoai diét cua khai niém thoi gian trong vat 1y hoc co’ ban 1a sy sup do
ctia cach nhin thr nhat, chir khéng phai cua cach nhin thé hai. N6 1a sy
nhén thirc 16 Vé sy phd bién ciia tinh khong thwong hing, khong phai 1a sy
déng bang trong thoi gian ba't dong.

Nghi vé thé gidi nhr m6t mang lwdi cac sy kién, cadc qua trinh, 1a cach
thirc s& cho phép chiing ta nim bét, linh hoi th&” gi¢i tdt hon. N6 1a cich
thirc duy nha't twong thich v&i tinh twong ddi. Thé gidi khong phai 1a tap
hop cdc sy vit, n6 1a tap hop céc sy kién.

S khac biét gitra sy vat va sw kién 12 & chd: sw vdr thi ton tai trong thoi
gian; s kién thi khong c6 treong tinh trong thoi gian. M6t hon da 1a vi du

https://thuviensach.vn



dién hinh cta “sy vat”: ta c6 the ty hodi ring ngay mai né sé & dau. Ngwoc
lai, nu hon 1a mét “sy ki€n”. That vd nghia khi hoi ngéy mai nu hon sé &
dau. Th& gidi nay dwgre 1am nén bdi nhirng nu hon, chang phai béi da sdi.

Nhitng don vi co ban d€ ta linh hoi thé” gidi nay khéng ton tai & mot
di€m nao d6 trong khong gian. Chiing ton tai - n€u ching ta c6 th€ dung tw
ton tai - & mot vi tri va & mot thoi dieim. Ching bj gidi han vé quang tinh
khong gian, nhwng cling bi gidi han cd vé treong tinh thoi gian: chidng la
cac su kién.

N&u ta phan tich sdu hon, ta s& thdy rang thim chi ca nhitng sy vt von
di ra't “thworng hang” chgng gi khdc hon 1a mot chudi dai céc sy kién. Du 1a
vién dd cirng nha't di ntra, dwedi dnh sdng hi€u biét cia hda hoc, vat ly,
khoang vat hoc, dia cha't hoc va tam 1y hoc, trén thwc t€ chi la mot rung
dong phirc tap cda cac treong lwong t&, mdt twong tac tam thoi cda cac
lirc, mdt qué trinh ma trong mot khodng thoi gian ngin ging gwong gitr
dwoc hinh hai cta nd, gilt né cAn bang truede khi tan ra thanh cit bui, chi
mot chwong ngin trong lich st cdc twong tdc gitra cdc thanh t& 1am nén
hanh tinh nay, mot vét tich cta thoi ky d6 dd méi, mot mau vi khi cia mot
1 tré nghich ngom, mot vi du trong mot cudn sach vé thoi gian, mot an du
ctia ban th€ hoc, m6t phén ctia sy phin chia thé gidi phu thudc vao cich
thirc ma co’ th€ ching ta dwore cd'u thanh d€ nhan thirc né, hon 1a ban than
doi twong nhan thite - va cudi cling, 13 mot niit thit phitc tap trong trd duia
cta vil tru v&i cac tim gwong khac nhau phan danh hién thwe ngoai kia. Thé
gioi khong gidng nhw dwore tao thanh twr soi dd, ma giéng nhw cdc am diéu
bong bénh trdi noi, hay nhirng do't song dap dénh lan truyén trén bién ca.

Néu thé” gidi khong phai dwoc tao nén tw sy vat, thi sy vat la cdi gi?
Nhirng nguyén tr, ma ngay nay ta da biét la dwore tao thanh tor nhirng hat
nho bé hon? Nhirng hat co’ ban, ma ta da bi€t khong la gi khac ngoai nhung
kich dong phut du cia mot treong nao d6? Nhirng trrong lwong tir, ma ta
da hiéu ring ch:flng khac nao nhirng mat ma cia mot thir ngdn nglr ma ta
dung d€ ndi vé cac twong tac va cac sy kién? Ta chaamg the suy tw vé thé&
gidi vdt Iy nay nhw né dwoc tao ra bédi cac sy vat, bédi cac thye the. D6 1a
di€u vO vong.

Dbiéu ta kha di lam dwore 1a suy nghi vé thé gidi nay nhw thé né dwoc
lam nén tr mot mang lwdi cac sy kién. Cac sy kién don gian, hay céac sy
kién phirc tap c6 th€ dwore phan gidi thanh nhirng sy két hop cla cac sy
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kién don gian hon. Hay 187y vai vi du: chi€n tranh khong phai la mdt sy vat,
né 12 mot chudi cdc sy kién. Con bdo khong phai 1a mot sy vat, né 1a mot
tap the€ nhirng di€u xay ra. Mot dadm may trén dinh ndi khdng phai 1a mot sy
vat, né 1a sy ngung tu ciia hoi nwdc trong khéng khi ma mot ngon gié vo
tinh thoi qua da dé’'lai. Mot con song khong phai 1a mét sy vat, nd 1a mot sy
van dong ctia mat nwde, va tham chi phan nwde tao nén nd con ludn ludn
thay doi. Mot gia dinh khong phai 1a mot sy vat, né 1a mot tap thé cac moi
quan hé, sy xua't hién, nhirng cam nhan vé nhau. Va mét con ngwoi? Hién
nhién con nguoi chaalng phai 1a mét sy vat; gidng nhe mot ddm may trén
dinh nui, né 12 mot qua trinh phirc tap voi thirc an, thong tin, dnh sang,
ngdn twe cr lién tuc di vao va di ra... N6 1a m6t mdi n6i trong cac mdi ndi
ciia mdt mang lwdi cac quan hé xa hdi, mot mang lwdi cac qua trinh hda
hoc, mdt m&i ndi cdc cam xic ma nd trao doi véi nhirng thanh phan dong
loai.

Trong mot thoi gian dai, chiing ta da c& ging tim hicl vé thé gidi qua
nhtrng dang vdr chdt nguyén thuy. C6 1€ hon ta't cd cac linh vye khac, vat 1y
hoc da theo dudi nim bit nhirng thanh t& nguyén thdy nay. Nhung ta cang
nghién ctru vé no, th& gidi cang td ra khé dwgc mo ta hon trong ngbén ngtr
clia sy tOn tai. NG ¢6 vé tré nén dé hi€u hon ra’t nhiéu khi ta st dung ngdn
nglr cua cac mdi quan hé gitra cac sy kién.

Nhitng 101 clia Anaximander da trich dAn & chwong ddu cudn sich nay
goi moi ta suy nghi vé thé gidi “theo trat tw thoi gian”. Néu ta khong gia
dinh ring ta biét trt ty tién nghiém d6 cla thoi gian la gi - nghia 13, néu ta
khong giad dinh ring né 12 mot trat ty tuyén tinh va phd quit ma ta quen
thudc - khau hiéu cia Anaximander hay con hiéu lyc: ta hi€u thé gidi nay
bang cdch nghién citu cic sy thay d&i, chit khong phdi bang cdch nghién
clru cac s vat.

Nhirng ai 1o di 16 khuyén chi ich d6 déu da phai tra gid dit. Hai vi nhan
da roi vao sai [am nay la Plato va Kepler; ky la I1a ca hai déu say mé cung
mot ly thuy€t toan hoc.

Trong Timaeus (P61 thoai), Plato da ¢6 mot y twdng tuyét voi d€ cd
gdng chuyén nhitng hi€u biét vat 1y clia cidc nhd nguyén t& hoc nhw
Democritus vao toan hoc. Nhing 6ng di TAm dwdng: dng cd ging thiét 1ap
hé thdng toan hoc vé hinh dang cia cac nguyén t, thay vi hé¢ thong toan
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hoc vé chuyén dong ctia ching. Ong da tha minh say mé véi mot dinh 1y
todn hoc tuyén b6 rang c6 nam - va chi nam - da dién déu:

Vi dng dd cd gdng nang nd 1én thanh mot gia thigt tdo bao ring nim da
dién déu nay chinh la hinh dang that cia cdc nguyén tr cia cac thanh t6" cor
ban von dwoc thoi cb dai coi rang tao nén van vat: da't, nude, khdng khi,
Itra va tinh hoa tao nén coi thién dang. Qua la mdt y twdng dep d€. Nhung
hoan toan sai TAm. Sy sai IAm nidm & chd 6ng da cd ging hi€u the” gidi nay
theo ngdn ngit cic sw vat, chit khong phai cac sy kién. N6 ndm & chd ong
da lo di sy bién dich. Vat 1y va thién vin hoc thanh céng, k€ tir Ptolemy
dén Galileo, Newton dén Schrodinger, 1a sy mo ta toan hoc chinh xac sw
vat bién doi th€ nao, chir khéng phai ban than ching f6n tqi ra sao. Ching
la cdc sy kién, chir khong phai cdc sy vat. Hinh dang cta cac nguyén ti rot
cudc dwoe thau hi€u nho' vao nghiém cda phwong trinh Schrodinger mo ta
cac electron chuyén dong trong nguyén ti thé nao. Lai la cac sy kién, chi
khong phai sy vat.

Nhiéu thé ky sau, tredc khi dat d€n cac két qua vi dai khi da tredng
thanh, chang trai Kepler roi vao cing mot sai [am nhw vdy. Anh da ty hoi
minh diéu gi da quyét dinh kich co cua cac quy dao cua cac hanh tinh va
tha minh say mé v&i cung dinh 1y ma Plato da bi mé hodc (chéng al nghi
ngd ring d6 12 mot dinh 1y dep). Kepler da gia thiét rang cdc da dién déu
xac dinh kich c& quy dao cia céc hanh tinh: né€u ching dwoc dat I'ong vao
nhau va ngan cach b&i cdc mat cau, thi ban kinh cac mit cau nay s€ c6
cung ti 1& v&i ban kinh quy dao cdc hanh tinh.
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Mot ¥ twdng hay, nhwng hoan toan 1éch lac. Mot Tan ntra, né thi€u tinh
dong lyc hoc. Sau nay, khi Kepler ti€p tuc nd lyc gidi quyét cAu hoi céc
hanh tinh chuyén déng ra sao, canh ctra thién dwong da rong mé voi dng.

Ta do d6 s€ mo ta cach thé gidi nay xay ra, chie khong phai cach né ton
tai. Co’ hoc cua Newton, cdc phwong trinh Maxwell, co hoc lwgng tir déu
cho ta hay céc sw kién xdy ra thé’nao, chtt khong phai ching on tai ra sao.
Ta hi€u sinh vat hoc bing cach nghién cttu cdch thitc cac thyc the song tién
héa va sinh fon. Ta hi€u tam 1y hoc (mdt chiit thoi) bing cach nghién ciru
cach ma ta twong tac v&i nhau, cdch ma ta suy nghi... Ta hi€u thé gidi nay
trong cdi ma né dang tré thanh, chir khdong phai trong cach ma né ton tai.

“Sw vat”, ban than chiing chi 1a chudi cdc sy kién don diéu kéo dai mot
thoi gian nao do.

Nhung d6 chi 1a trede khi trd vEé vai cat bui. B&i vi sém hay mudn, van
vat ta't nhién s€ déu tré vEé voi cat bui.

Su thi€u ving cda thoi gian, nhw vay, khong c6 nghia la van vat bi dong
bang ba't dong. N6 cb nghia la nhu’ng st kién khong ngirng xdy ra khi€n the’
gioi nay mét moi khong dwoc sdp dit trén mot dudong thang thoi gian,
khong dwoc do dac bang nhitng nhip tich tic vi dai. N6 tham chi ciing
khong hop thanh mét hinh hoc bon chiéu. N6 1a mdt mang lwdi khong bién
gidi, khong trat ty cia cac sy kién lwong t&. Thé gidi gidng nhw vinh
Naples hon 1a da't nwde Singapore.

N&u ta hiéu rang “thdi gian” khong gi khac ngoai sy xay ra, thi tit ca
déu la thoi gian. Chi ¢ sy xdy ra la ton tai trong thoi gian.
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SU KHIEM KHUYET COA NGON TU
Qua di roi

tuyét tring

va mau xanh tré lai
trén dong co
trong tdn ld.
An sing ciia mia xudn
da vé lai voi ta.
Do vong quay tho'i gian,
cuodn theo
dnh sdng
nhdc nhé véi ta:
cudc song la thodng qua.

Gio dm chi la khoi ddu ciia mwa lanh. (IV,7)

ong thwong, ta coi nhirng sy vat dang ton tai bdy gior, trong hién tai,

la “hién thyc”. Ta khong néi vdy voi nhieng thir da tng ton tai, hodc

s€ tOn tai trong twong lai. Ta n6i nhirng sy vat trong qua khir va teong lai 1a

“da” 1a hién thuyc, hodc “s€” 1a hién thyc, nhwng ching ta khong néi chung
l1a hién thyec.

Céc nha triét hoc dung tir “duy hién tai” d& chi y twdng cho riang chi ¢
hién tai 12 thuc sw t0n tai, rang qua khir va twong lai von khong ton tai - va
rang hién thirc ti€n héa tir hién tai ny sang hién tai khdc ndi ti€p nhau.

Cach nghi nay sé khong con phu hop ntra khi “hién thyc” khong the
dwoc dinh nghia mdt cach tong the, ma chi c6 th€ dinh nghia & l1an cén cta
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ta, trong mot x&p xi nhat dinh. Néu hién tai & mo6t noi xa x6i khong dwoc
dinh nghia d6i v&i ta, thi cdi gi 1a “hién thwe” trong thé gidi nay?

Nhirng gidan @6 nhw ta da thd'y & cac chwong tredc veé toan bd sw tién
héa ctia khong thoi gian trong mot khung hinh duy nhat: ching khéng mo
td mot thoi gian duy nha't, ma mo ta ti't ca thoi gian cing mot ldc:

The&i gian n

Thei gian 3
Thei gian 2
Theéi gian 1
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Chidng gidng nhrr mot chudi céc birc anh ctia mot ngwdi dang chay, hodc
mot cudn sach dang k&€ mot cau chuyén phat tri€n qua nhi€u nam. Ching la
st phac thao cia mdt lich sir kha di vé th& gidi, chir khdng phai mot trang
thai nha't dinh tam thoi cua nd.

Gian @0 th nha't minh hoa ching ta da tirng quan niém cdu tric thoi
gian cda th& gidi thé nao frwroc Einstein. Tap hop cac sy kién hién htru
ngay bay gior, & mot thoi di€m nha't dinh, dwoe th€ hién véi mau xdm dam:
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Theéi gian n

Théi gian 3
Thei gian 2
Thei gian 1

Nhung gidn @6 thit hai bi€u dién cau tric thoi gian cla thé gidi nay ot
hon, va trong do ta khong c6 gi giong nhw 1a hién tai. Hién tai khong ton
tai. Vay céi gi 1a hién thyc?

Vit 1y hoc th& ky 20 da chi ra, theo cdch ma t6i cho 1a hét strc 10 rang,
ring th& gidi clia ching ta khong dwoc mo ta béi thuyét duy hién tai, mot
hién tai khach quan pho bi€n khong hé ton tai. Gioi nhat la ta c6 the néi veé
hién tai twong d6i véi mot vat thé chuyén dong. Nhung nhirng gi 1a hién
thie voi toi lai khac voi nhieng gi hién thye véi ban, mac cho ching ta cé
c& ging st dung tir “hién thuc” theo nghia khich quan nhat c6 thé. Do d6,
thé gidi nay ching th& nao dwore mo té nhu 1a mot chudi dai cdc thuec tai.

Ta con lya chon nao khac?

Céc nha triét hoc dung tir “thwong kién” d€ chi y twdng cho rang dong
chdy bién dich cua th& gidi chi l1a do gidc: hién tai, qua khw, va teong lai
déu hién thyc nhwe nhau, déu dong thoi ton tai. Thwong kién 1a y twdng
cho ring toan bo khong thdi gian, phic hoa & céc gidn &0 trén, cling nhau
tOn tai trong sy vinh ctru ctia n6 khong hé c6 sy doi thay. Chrfmg c6 gi troi
di.
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Nhirng ngwoi bao vé tri€t 1y nay vé hién thuc - tirc thuyét thwong kién -
thwong trich dAn mot birc thw ndi ti€ng cua Einstein:

Nhing ngudi tin tuidng vao vat 1y hoc nhu
chung téi déu biét rdng su phan biét g:uia qua
kht, hién tai va tudng lai chi ddn thudn 14 moét
ao giac c6 hitu.

Y twdng nay con dwoe goi 1a thuyét “vii tru khdi”: y twdng cho ring ta
can phai nght vé hch str cia vl tru nhwe mot kh&i don nhat, hién httu mot
céach binh dang, va ring s troi di clia thoi gian tir thoi diém nay sang thoi
diém ti€p theo chi la do giac.

Vay phai ching thuy€t theong kié€n, vii tru khdi, 1a cach duy nhat con
lai d€ ta nhan thirc vé thé gidi nay? Ching ta s€ phai nghi vé th& gidi voi
qua khix, hién tai, va twong lai nhw mot hién thyc duy nha't, déu cung t6n
tai theo cing mot cach? Rang khong c6 gi thay doi, va rang van vat 1a bat
dong? Rang sw bién dich chi 1a 3o gidc?

Khoéng, t61 thyc sy khong nghi nhw vay.

Tuy ta khong th€ sip x&p th& gidi nay thanh mot chudi déu din theo
thoi gian, diéu do6 cling khdng cé nghia 1a khong ¢6 gi thay doi. N6 chi ¢6
nghia la sy bi€n dich khong dworc sép x€p theo mot ti€n trinh trat ty: cau
trdc thoi gian cda thé gidi phirc tap hon mot ti€n trinh tuy&n tinh cta cac
khodnh khic. Diéu nay khong c¢é nghia 1a sy bién dich khong t6n tai hay
chi 1a do giac.

S phan biét gitra qua khir, hién tai, va twong lai khong phai 1a mot do
giac. NO la cdu tric thoi gian cua thé gidi. Nhwng ci'u tric thoi gian cia
the” gidi khdng phai 1a cdu tric thoi gian ctia phdi duy hién tai. Cac mdi
quan hé thoi gian cla th& gidi phirc tap hon nhitng gi ching ta van nghi,
nhung khong phai vi the¢’ ma ching khdng ton tai. M&i quan hé dong gidng
khong tao ra mot quan hé toan cuc, nhwng diéu d6 khdng c6 nghia né chi la
ao gidc. N&u ching ta khong cung trong mot dong pha hé, thi diéu d6 ciing
khong c6 nghia la gitra chiing ta khong ¢6 quan hé nao. Bién dich, van sy
dang xay ra - ching khong phai la do gidc. Pi€u ma ta phat hién ra chi Ia
chung khong tuan theo mot trat ty toan cuc.
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Ta hay tré lai v&i cau hdi ma ta dd bit dau moi chuyén: C4i gi 12 “hién
thye”? Céi gi la “ton tai”?

Va day 1a cau trd 1¢: d6 12 mot cAu hai té, bao hiéu ring cu tra 1o s& 1a
“moi th”, hodc “khéng gi cd”. B&i vi tinh tw “hién thyc” 1a mo h'6; né co
mudn ngan nghia. Pong tr “ton tai” con da nghia hon. V&i cau hdi “Con
r0i ma mii ctia né dai ra mdi [4n néi d6i c6 ton tai khong?” ta ¢ thé trad 107
rﬁng: “Hi€n nhi€n né ton tai! N6 chinh a Pinocchio! ”’; hogc: “Khong, nd
khong hé ton tai, n6 chi 1a mdt phéan ctia cua tri tedng twong mo’ mong cua
Collodi™.

Ca hai cau trd loi déu ding, bdi vi chiing st dung nhirng nghia khac
nhau cta dong tw “ton tai”.

C6 ra't nhiéu cach st dung khac nhau ciia dong twr nay, nhirng cach khac
nhau ma ta c¢é th€ néi mot thir gi d6 ton tai: mot diéu luat, mdt hon da, mot
qudc gia, mdt cude chi€n tranh, mdt nhan vat trong mdt v kich, thweong dé¢
ctia mot ton gido (hay cac vi thwgng d&€ voi ton gido da thdn) nao dé khong
phai cda ta, vi Thwong dé€ cua ton gido cta ta, mot tinh yéu 1én, mot con
s0'... MOi thit trén diy “ton tai” va “hién thyc” theo mot nghia hoan toan
khac v&i nhau. Ta ¢6 the ty hdi theo nghia nao ma mdt cdi gi d6 dwore coi la
t6n tai (Pinocchio ton tai v&i tw cach 1a mot nhan vat van hoc nhung chfmg
phai 1a cdch ma phong ding ky tam trd tam ving chinh phii Y quan tim),
hodc mot thir gi d6 ton tai theo mot nghia xac dinh nao d6 (nhw ta c6 diung
diéu ludt cAm “nhdp thanh” trong co’ vua néu ta da di chuyén quan xe hay
khong?) Khi hdi mdt cich vu vo ring “cdi gi ton tai” hay “céi gi 1a hién
thuwe” chi c6 nghia 12 ta dang hdi ring ta mudn ding dong tir d6 hay tinh tr
d6 theo nghia nao. B6 1a mot cau hdi vé ngwr nghia, ch?ing dinh dédng gi t&i
gidi ty nhién.

Gidi ty nhién, vé phéan nd, ty né ton tai - va ta dan kham pha n6. Néu
ngdn ngr va trgc giac cla ta khong twong thich véi nhirng diéu ta kham
phé ra, 0, that qua té: ta phai tim cach lam cho ching twong thich ma thoi.

Ngtwr phdp ctia moi ngoén ngwr hién dai phan chia hanh dong thanh thi
“hién tai”, “qua kh”, va “twong lai”. N6 khong hoan toan thich hop d€ néi
V€ cu tric thoi gian thye t€ cha thé” gidi, von di phirc tap hon nhiéu. Ngw
phdp phat tri€n twr kinh nghiém han hep cua ta, treée khi ta nhan thirc dwoe
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s han ch& ctia n6 trong qué trinh ta c¢& gdng ndm bét cdi ciu tric phong
phi cua thé gidi nay.

Ta da boi rdi khi ¢& ging hi€u y nghia clia céi phat hién ring khong c6
thyc tai phd bi€n nao, nhung diéu dé chi don gian la do ngdn ngwr cla ta
vOon dwgc hinh thanh xung quanh sy phan biét tuyét d6i - “qud khi/ hién
tai/ twong lai” - diéu chi tam ddng trong lan cén cta ta. Cau tric cua thyc
tai khong phai la cdi ma ngén ngtr cia ta von da bao ham. Ta néi mdt sy
kién “dang”, hodc “da”, hodc “s&” xay ra. Ta khong cé th ngdn tw thich
hop d€ noéi rﬁng mot sy kién “da” xdy ra twong d6i ddi véi ta, nhwng
“dang” xay ra voi ai do.

Ta khong thé€ tw cho phép minh 14n 10n do sy khi€m khuy€t ctia ngon tir.
Pay la mo6t doan cO van chi d&€n hinh dang kh&i cau cta Trai dat:

D61 v8i nhiing ngudi ding 8 dudi, nhitng thi &
trén 14 8 dudi, trong khi nhiing thi 8 dudi 1la 4
trén.. va diéu dé dung cho khdp moi ndi trén
Trai dat.

Khi m¢i doc Ian d4u, doan vin nay that 1a mot md 1on x6n mau thuln.,
Lam thé nao ma “nhirng thr & trén l1a & dwdi, trong khi nhieng thee & dudi
l1a & trén”? That nham nhi. That chflng khéac nao cau sam “dep dé la xau xa
va x4u xa 1a dep d&” chia ba mu phi thay trong Macbeth®. Nhung néu ta
doc lai n6 va gitr trong dau hinh dang cua Trai dat, doan van s€ tr¢ nén ro
rang: tic gid clia né mudn néi ring d6i véi nhitng nguwdi séng & ddi cuc
bén kia Trai da't d6i voi ta (tiec 1a Australia), thi hwdng “lén trén” sé la
huéng “xudng dwdi” doi véi ta & chau Au. Ong dang néi ring, cdi hudng
“phia trén” thay d6i ttr vi tri ndy sang vi tri khdc trén Trai dat. Ong ngu ¥ 12
nhirng thtr & phia trén doéi voi Sydney thi 1a phia dwdi doi voi chiing ta. Tac
gia vi€t doan cO van nay cach ching ta hai ngan nam, da phai chat vat de
thich ¢ng ngdn nglr va trec gidc cia minh voi phat ki€n méi: phat kién
ring Trdi da't hinh cAu, va ring “trén” va “dwdi” ¢6 ¥ nghia thay doi tir noi
nay sang noi khac. Nhirng tr ngir d6 khdng ¢6 mot nghia duy nhat va phd
bién nhw ngwdi ta hing nghi.

Ta dang & trong cing mdt hoan canh. Ta dang chat vat d€ thich (ng
ngdn ngl va tric gidc cla ta véi cdi phat kien méi mé: phat kiéh ring “qua
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kht” va “twong lai” khdng c6 mot y nghia phd bién. Thay vao dé, chiing ¢6
mot y nghia bi€n doi tor noi nay sang noi khac. Ta't ca chi ¢6 thé” ma thoi.

Thé gidi ¢6 sw bién dich, cé cdu tric quan hé thoi gian gitra cic sy
kién, vOn chzalng hé 1a do gidc. N6 chi khong xay ra & mirc d6 toan cuc. N6
cuc bo, n6 phirc tap, va né khong tuén theo nhirng thuit ngtr diing d€ mé ta
nhirng tinh cha't thi ty toan cuc ma ta quen thudc.

Thé nhirng gi Einstein da ndi thi sao, “sy phan biét gitra qua khir, hién
tai va twong lai chi don thuan la mot o giac c6 hwu”? Chgng phai Einstein
dang ndi nguoc lai voi ta?

Tham chi cé ding nhw vay di nwra, toi chrflng chic 12 ta nén coi nhitrng gi
Einstein da vi€t 1a nhirng loi thanh truyén. Einstein thay d6i quan di€m
nhié€u Tan vé nhirng van d€ co ban, va hoan toan c6 the tim thdy ra't nhiéu
loi phdt bi€u cua 6ng von sai TAm va mau thudn véi nhau. Nhung trong
treo'ng hop nay, van dé c6 18 don gidn hon nhidu. Hoic 13 siu sic hon.

Einstein vi€t nhitng 101 d6 khi ngwoi ban ctia 6ng Michele Besso qua
doi. Michele 1a ngwoi ban than thi€t nha't, da sat canh bén dng trong suy
nghi, trong tranh ludn, tt nhirng ngay 6ng con & Pai hoc Zurich. Birc thw
Einstein da viét nhirng 1o do chealng phai danh cho nhrng nha vat 1y, hay
nhtrng nha tri€t hoc. N6 danh cho gia dinh cua Michelle, cu th€ la em géi
ctia ong. Trudrc d6 1a nhirng dong nay:

Gig day anh [Michelel di rdi bd cai thé gidi ky
qudc nay trudc téi mét budc. Piéu doé chang co
nghia gi..

N6 cheamg phai 1a mdt 14 thw viét d€ thuy€t giang vEé cdu tric cua thé&
gioi, né la mdt 14 the an i mot ngwoi em gdi dang dau budn. M6t 14 thw
tinh t&, th€ hién sy k€t ndi tinh than gitra Michele va Albert. Mot 14 the ma
trong d6 Einstein cling dang phai doi dién v&i sy dau don khi ma't di nguoi
ban thin thi€t ca cudc doi; va trong do, ro rang la dng cling dang nghi vé
céi chét clia minh. Mot 14 the diy cdm xiic, cai 4o gidc va ndi dau ma Ong
the hién ch:flng am chi gi d&n thoi gian hi€u theo cach cac nha vat ly. N6 la
mot 1¢i néi vé nhirng diéu sau sic hon 12 ban cha't vdr Iy clia thoi gian.

Einstein qua doi ngay 18 thang Tw nam 1955, mot thang ba ngay sau
ngwoi ban ctia minh.
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PONG LUC HOC CAC MOT QUAN HE

Va thoi gian

sé quay tro’ lqi
budc con tau ta

vao bo bén ddng cay. (11, 9)

am thé& nao d€ md ta mot thé” gidi ma trong dé van vat xud't hién nhung
khong c6 bi€n s& thoi gian? Trong d6 khong cé thoi gian chung, khdng
co hwdng wu tién d€ sy bién dich xay ra?

Cach don gian nhat chinh la cdch ma ta da dung d€ suy nghi vé thé gidi
nay trede khi Newton thuyét phuc ta't ca ching ta tin ring mot bién so thoi
gian 1a khong the nao thi€u dworc.

D€ mo ta thé gidi nay, hoa ra ta khong can dén bién sd thoi gian. Cai ta
can la cac bi€n s& tryc ti€p mo tad nd: cac dai lwong ma ta cdm nhén, ta
quan sat, va nhét la do dac dwoc. D6 dai cua con dwong, chiéu cao cia mot
céi cay, nhiét dd clia vang tran, khoi lwong mot mat banh mi, mau sic cia
bau troi, s& lwong nhirng vi sao, d6 dan h'6i ctia mot thanh tre, tdc d mot
doan tau, sirc ndng clia ban tay trén bo' vai, ndi dau clia ma't mat, vi tri kim
chi ctia @6ng h'6, dd cao cua Mit troi trén bau troi... P6 1a ngdn nglr ma ta
dung d€ md ta thé” gidi nay. Nhirng dai lwong va tinh chdt ma ta tha’y chiing
khong ngung thay doi. Trong nhirng sy thay doi nay, ta thd'y nhirng quy
luat: mot hon da roi nhanh hon mot céi 16ng. Mit troi va Mat trang dudi
theo nhau trén bau troi va veot qua nhau mdi thdng mot I'4n... Trong nhirng
dai lwong nay, c6 mot s& ma ta thd'y ching thay doi déu dan so v&i nhau:
s& lwong ngay, sd tuan trang, dé cao cua Mat troi so voi dwong chén tro,
vi tri cta kim chi d6ng h'6. That 1a htru ich khi ta 18y chiing 1am moc: ta
hay gdp nhau ba ngay sau ngay trang tron toi day, khi Mit troi & trén dinh
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dau. Toi s€ gap anh ngay mai, khi dong h'6 chi 4:35. Khi ta tim thdy mot s&
cac bi€n s6 di dong bd twong ddi véi nhau, ta ¢ th€ dung ching de€ néi
dén khi nao.

Hoan toan khong can thi€t phai chon mot bi€n sd wu tién nao va goi nd
la “thoi gian”. Cdi ma ta ¢an trong khoa hoc 1a m6t 1y thuyét cho chiing ta
bi€t cac bién sd thay doi twong d6i véi nhau thé nao. Tice la cdi nay thay
doi thé nao, khi cdi khac thay doi. Phwong trinh cor ban cla thé” gidi can
phai dwoe thi€t 1ap theo cach d6; khong can d&€n mdt bién s6” thoi gian: nd
chi ¢in cho ta hay cdc sy vat ma ta thd’y trong th& gidi nay thay doi twong
d6i v&i nhau thé nao. Nghia 1a, nhirng quan hé twong d61 gitra cdc bi€n s&
mo ta thé gidi nay.

Nhitng phrong trinh co ban ctia hap dan lwgng té dwoc thiét 1ap vé cor
béan la nhw vay: ching khong c¢6 mot bién sd thoi gian, va ching mo ta thé’
gi¢i bang cach chi ra cdc quan hé kha di gitra cdc dai lwong bién thién.

Vao nim 1967, Ian d4u tién mot phwong trinh cua 1y thuyét hap dan
tinh d€n tinh chat lwong t& da dwoce vi€t xuéng, mot phwong trinh khdng
can d&n bién sd thoi gian. Phwong trinh nay dwoe tim ra béi hai nha vt 1y
hoc ngwoi My - Bryce DeWitt va John Wheeler - va ngay nay né dwoc biét
dén v&i tén goi phwong trinh Wheeler- DeWitt.

Thoat ti€n chzatng ai hi€u ndi y nghia cia mdt phwong trinh khong cé
bi€n sO thoi gian, thdm chi c6 1€ 1a k€ cad ban thadn Wheeler va DeWitt.
(Wheeler: “Gidi thich thoi gian? V6 vong, néu khong giai thich thé nao la
ton tail Gidi thich th& nao la ton tai? V6 vong, n€u khong gidi thich thoi
gian! Khdm phd mdi lién hé sdu xa an chwra gitra thoi gian va ton tai... la
mot nhi€ém vu cua teong lai”.) Van dé da dwoc théo luén ra't 1au; nao 1a hoi
thdo, tranh luin; hang sudi myc da d& ra. T6i cho ring glo’ day bui bam da
ling xuong va moi thir da tré nén rd rang hon nhiéu. Chang cé gi bi an vé
si thi€u ving cta thoi gian trong phwong trinh co ban cia hap dan lwong
t. N6 chi 12 hé qua ctia mot thye t& ring, & mitc d6 cor ban, khong c6 bién
s0 nao la dic biét.

Ly thuyét d6 khong md ta cac sy vat ti€n trien theo thoi gian th€ nao.
N6 md ta cac sy vat bi€n dich fwong doi vori nhau th€ nao, va cac sy vat
xdy ra trong th& gidi trong mdi quan hé v&i nhau. Ta't ca chi ¢6 thé” ma
thoi.
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Bryce va John roi bd chiing ta cach diy it nam. T6i bié€t ca hai voi long
ngwong md va tran trong. Trong phong lam viéc cua tdi & Marseille, t6i ¢
treo trén twong mdt 14 the ma John Wheeler da viét cho toi khi 6ng biét
dén cong trinh d4u tién cha tdi vé hap dan lwegng ti. TOi thwong xuyén doc
lai 14 thw d6 v&i niém ty hao xen 14n luyén nhé. T6i @@ mudn hdi dng
nhiéu hon trong it Tan gdp go. Lan gidp go cudi cung la khi t6i dén
Princeton, va ching t6i di dao kha lau. Ong néi v&i giong nhd nhe cia mot
ngudi gid: toi ching the hi€u tha'u ddo nhitng diéu ong noi, nhu’ng cling
khong ddm hoi lai 6ng nhiéu. Gio day 6 ©Ong da khong con & lai voi chiing ta.
To1 chang th€ hoi 6ng dworc, cung chang thé k&€ cho 6ng nghe nhirng diéu
toi nghi. T6i khong th€ néi v&i 6ng la tdi thdy ¢6 vé y twdng cha Ong la
ding, va ching da dinh hu’é’ng cho t6i su6t cudc doi lam nghién ctru. Toi
khong th& néi véi ong rang ong 1a ngudi dau tién da dén gan voi cdi bi mat
trung tAm cta ha’p dan lwong t. Vi dng da chang con ¢ day nwra - & day va
bay gio. Pay 1a thoi gian cta ching ta. Ky ¢ va nhd theong. N6i dau clia
thi¢u véng.

Nhung ch:fmg phai s thi€u ving khién ta budn phién. Ma 1a vi quy mén
va yéu throng. Khong c6 quy mén, khong c6 yéu throng, sir thidu ving Ay
chzzmg lam ta budn dau. Vi ly do d6, budn dau bé&i thi€u Véng, suy cho
cung, la di€u t6t lanh va tham chi con la dep d€, b&i vi né thém vao nhirng
diéu lam nén y nghia ctia cudc sdng nay.

Toi gap Bryce & London, vao cdi dip dau tién t6i tim ki€m mdt nhom
lam viéc vé hap dan lwong t&. Toi 1a linh mdi, bi quyé&n rii bdi cai cha dé
bi 4n nay ma khong ai & Y quan tdm; 6ng 1a mot bac thiy 15i lac trong
nganh. T6i tim d&n Pai hoc Hoang gia (Imperial College) d€ gap Chris
Isham,® va khi d&n noi, ho chi toi di 1én tAng thwong: ngdi cing v&i nhau
bén mdt cdi ban nhd 1a Chris Isham, Karel Kuchar,® va Bryce DeWitt - ba
tdc gid vdi nhitng ¥y twdng ma to6i dd nghién ngdm sudt ma’y ndm gan day.
T6i van nhé ra't 16 rang 4n twong manh mé dén vdi toi khi tha’y ho qua cira
kinh, diém tinh trao d6i v&i nhau. Tdi khong dam cit ngang. Ho gidng nhuw
nhirng bic dai thién sw dang trao doi nhieng tué tri uyén do gitra nhirng nu
cwoi ham an.

C6 1€ ho chi dang quy€t dinh t67 nay s€ di an & dau. Nghi vé thoi gian
Yy, t6i nhan ra l1a ho ngay d6 con tré hon t6i bay gio. Pay nira, lai 1a thoi
gian: mdt sy thay d&i ky quiic vé géc nhin. t ngay treéc khi mat, Bryce tra
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161 mot cude phong van dai & Y, cudc phdng van sau d6 dwoc cong bd
thanh mot cudn sach nhd. Va chi khi 4y t6i m&i biét dwoc ring ong da doi
theo nhirng cong trinh cua t6i sat sao, voi 1ong cam thong, hon 1a t6i ting
nghi hodc qua nhirng Tan néi chuyén v&i nhau, khi ma 6ng ludn c6 thién
hwong bi€u 10 phé phan hon 1a khich 1€.

John va Bryce la ngwoi cha tinh thén cua t6i. Khat khao, t6i tim dworc
dong nwdc twoi mat trong y twdng ctia ho. Cam on John; cdm on Bryce. La
mot con ngwdi, ta sdng bang cam xidc va suy tw. Ta trao d6i ching khi ta &
cting mot dia di€ém va thoi gian, ta néi chuyén v&i nhau, nhin vao mét nhau,
dung cham vao nhau. Ta dwgc nudi dwong béi mang lwdi nhieng sy gip go
doi trao. Nhung, thyc t€1a ta khong ¢an phai & cing mot chd Va cung mot
thoi diém d€ c6 thé trao d6i v&i nhau. Y twdng va cam xiic gin k&t ching
ta ¢6 th€ dé dang vwot qua dai dwong va qua hang thap nién, thAm chi do6i
khi hang th€¢ ky, d€n gitra nhirng trang gid’y hay nhdy mda gitra nhirng vi
mach ciia mot chi€c mdy tinh dién tir. Ta 1a mdt phan clia mot mang ludi
trdi xa hon rat nhiéu mot vai ngay ngin nglii cudc doi ta, hay mot vai mét
vudng ma ta ting dit chan. Cudn sach nay ciing 1a mdt phén cda tdim lwdi
ay...

Nhung t6i da lan man lac dé mat r'oi. Niém twdng nho ddi voi John va
Bryce da khién t6i di xa khdi cha dé. Ta't ca nhirng di€u t6i mudn ndi trong
chwong nay la ho da phat hi€n ra mot cau tric vé cung don gian cho
phwong trinh m6 td dong lwc hoc cua thé gidi. N6 thuan tdy md ta nhirng
hién twong kha di va twong quan gitra ching, va khong gi khac hon ntra.

N6 la dang co ban cta co ché van hanh th€” gidi nay, va n6 khong céan
dén “thoi gian”. The& gidi khong c6 thoi gian khdong phai 1a mot the gidi
phtrc tap. N6 1a mot mang ludi két ndi cia cac sy kién ma cac bién sd lién
quan tuan theo nhtrng quy ludt xac sua't ma ching ta, that dang ngac nhién,
lai biét cach viét ra kha twong tdn. D6 1a mdt thé” gidi trong veo, vi vu gié
thoi thénh thang vé dep nhirtng mom nui da; dep d€ khd khao nhw cap moi
hanh né tudi m&i 1on ma ta hing mo' mong.

NHUNG SU KIEN LUONG TU VA MANG SPIN

Nhitng phwong trinh ctia hAp dan lwgng t vong ma todi nghién ciru 1a
mdt phién ban hién dai cta 1y thuyét Wheeler va DeWitt. Nhitng phwong
trinh nay khong c6 bién s thoi gian.
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Nhirng bi€n s6 cda 1y thuyét mo ta cac treong hinh thanh nén vat chat,
dnh sdng, electron, cdc thanh phan khdc ctia nguyén t va treong hap dan -
ta't ca & cung mot mirc do. Ly thuyét vong khdng phai 1a mdt “ly thuyét veé
moi thit”. N6 tham chf ciing ching c6 xu huéng gi tuyén bd né 12 1y thuyét
t0i hau cta khoa hoc. N6 1a mdt 1y thuy€t lam nén bdi nhirng phéan phan
biét nhung 1ién lac v&i nhau. N6 “chi” c& ging c6 mot sy md td mach lac
veé th& gidi & mirc ta dang hiéu.

Cac treong vat 1y th€ hién ra dwdi dang hat: nhitng hat co’ ban, hat anh
sdng, va cudi cung 1a lwong t& cua treong ha'p dan - hay ding hon “lwgng
tw ciia khong gian”. Nhirng hat co ban nay khong dwgrc nhing chim vao
trong khong gian; ban than ching hinh thanh nén khong gian. Thanh phan
khong gian cda thé& gidi von gom mot lwdi cac twong tac. Ching khong trd
ngu trong thoi gian: ching khéng ngng twong tac voi nhau, va thye sy chi
ton tai qua nhirng twong tac khong ngwng nghi d6. Va sy twong tic nay
chinh la nhitng diéu dang xay ra trong thé&” gidi: né la dang cuc vi co’ ban
ctia thoi gian von khong dinh hwéng ciing ching tuyén tinh. N6 ciing
khong c6 cédi hinh hoc cong va tron nhw Einstein quan ni€ém. N6 1a mot
twong tac qua lai trong d6 cac lwong tie the hién ra trong cac twong tac, va
twong d6 voi nhirng gi ching twong tac.

bong lyc hoc ciia nhirng twong tdc nay cé tinh xac sua't. Xac sua't ma
mot di€u gi d6 s€ xay ra - trong di€u kién mdt diéu gi khac xay ra - ¢6 th€
Ve nguyén tic tinh todn dworc tir cidc phrrong trinh ctia 1y thuy&t nay.

Ta khong the vé lai mot ban @6 day du veé ta't ca nhirng gi xay ra trong
thé gidi nay, b&i vi nhirng diéu xdy ra d6 - k€ ca sw tréi di cha thoi gian -
déu dwoc chdm ngoi chi béi mot twong tac, va twong d6i doi voi mot hé
vat 1y nao d6 lién quan trong twong tac. Thé gidi nay gidng nhw mot tap
hop cac gbéc nhin khac nhau lién quan v&i nhau vay. N6i vé the gidi “nhin
ttr bén ngoai” 1a diéu v6 nghia, bdi vi chéng cé gi “bén ngoai” thé gidi nay.

Nhitng lirong tir co' ban cua treong hdp dan ton tai & thang Planck.
Ching la nhirng hat co’ ban dét nén cadi k&t ca'u co ban [tirc khdng thoi gian
- ND] ma Einstein da dién gidi lai tr khong gian va thoi gian tuyét doi cia
Newton. Chinh Ia ching, va nhitng twong tac cua chiing, 1a thir quyét dinh
cai quang tinh ctia khong gian va cdi treong tinh cuia thoi gian.
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Céac mdi quan hé 1an cén két cac hat thoi gian lai thanh lwéi. Ta goi
chiing 12 “mang spin”. Céi tén “spin” bit ngudn ti' 1y thuyét toan hoc md ta
cac hat ctia khong gian. Mot dwong kin trong cai mang spin d6 goi 1la mot
vong, va day chinh la nhirng cdi vong trong té€n “thuy€t vong”.

Biéu dién ciia nhitng hat co bdn ciia khong gian (hay la mang spin).

Nhing mang lwdi d6, mit khdc, bi€n doi qua lai 14n nhau v&i nhitng
burée nhiy céc, mo ta trong 1y thuyét bang cdi cAu triic goi 1a “bot spin”.

Sy xua't hién clia cdc bwdc nhdy vé trén hinh mau khi nhin & thang do
16n hon s€ hién ra d6i v&i ta nhw 1a cdu trdc tron tru ctia khoéng thoi gian.
O thang nhd bé, 1y thuyét mo td mot “khong thdi gian lwong i von thing
giang, bat dinh, va roi rac. o thang do nay, chi c6 ting dam dién cudng
nhtrng lwgng tir xua't hién roi bi€n mat.
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Biéu dién bot spin.

bay chinh la the gioi ma t6i ngay dém c& ging ndm bit. Mot the’ g10’1
ky di, nhu’ng chang h€ v nghia. Chang han nhw trong nhém nghién ctru
clia toi & Marseille, ching toi ¢ ging tinh todn thoi gian ¢An cho mot ho’
den bung no khi né vegt qua mot pha lwong tir.
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Bung nd

Khu vuc
lwong to
noi théi
gian thang
giang dir doi

Trong qu4 trinh dién tién cta pha ndy, phia trong hd” den va xung quanh
lan c4n cta né s& khong c6 mot khong thoi gian xdc dinh nao ca. O’ d6 1a sy
chong chip lwong tir ciia cdc mang spin. Cling nhw electron tan vao mot
ddm may xdc sud't va di qua nhiéu vj tri khic nhau sau khi thoat khdi nguon
phat xa va trede khi né dat d&n man anh, khong thoi gian ciia mét qua trinh
suy thodi lwgng tir cia mdt hd” den trai qua moét pha ma & d6 thoi gian
thing gidng di doi, véi sy chong chép cua céac thoi gian khac nhau va sau
do tré vE voi mot trang théi xac dinh sau khi bung nd.

Trong céi pha trung gian nay, khi ma thoi gian hoan toan khoéng xac
dinh, ta vAn ¢6 nhing phwong trinh mo6 td nhing diéu xdy ra. Nhing
phwong trinh khong ¢6 thoi gian.
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D6 1a thé gidi mo ta bdi 1y thuyét vong.

Toi c6 chic chin ring day 12 mot md td ding din vé the gigi? Toi
khong, nhung né 1a cach thire d€ suy nghi vé thé gidi nay day dd mach lac
nhid't ma t6i dwoc bi€t, mdt cach suy nghi khéng 1o di nhitng tinh chét
lwgng tir. Ly thuy€t lwgng td vong cho thdy kha nidng ta c¢6 the viét dwoc
mot ly thuyét mach lac ma khong vién dé€n khong gian va thoi gian lam co
s& - va 1y thuyét d6 c6 the€ diing d€ thyc hién cac tién doan dinh tinh.

Trong mot 1y thuyét ki€u nay, thoi gian va khong gian khéng con 1a mét
ther @€ dung chira, hay mot hinh thai phd bi€n cua thé” gidi nay. Ching la
nhirng xap xi clia mot qua trinh dong Iwc hoc lwong t¢ ma ban than né
chaalng heé biét dén khdng gian hay thoi gian. Ching chi 1a cdac sy kién va
cac m&i lién hé. b6 1a mdt thé” gidi khong ¢6 thoi gian cha vat 1y hoc cac
van dé co ban.
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 PHAN 1M
NGUON GOC CUA THOT GIAN
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THO GIAN L4 SU THIEU THONG TN

Durng hoi ta

vé twong lai
Leuconoe -
do la diéu bi mat. (1, 11)

6 thoi gian d€ sinh ra, ¢6 thoi gian d€ chét, ¢6 thoi gian d€ khoc than,

cé thoi gian d€ nhdy mua, c6 thoi gian d€ tan diét, co thoi gian d€ chira
lanh. C6 thoi gian d€ pha huy va ¢6 thoi gian d€ xay dung. Cho dén bay
gior, ching ta vin dang phd huy thoi gian. Day sé 1a lic d€ xay dung lai
thoi gian ma ta van th€ nghiém: ta di tim ngudn gd'c cua thoi gian, de biét
dwore thoi gian dén twe dau.

Néu trong déng lyc hoc co ban cua thé gidi, moi bi€n s déu twong
dwong, thi thir ma nhan loai goi ddy “thoi gian” 1a cdi gi? Thi ma dong h'd
cta ta do day, la cdi gi? Thir dang miét mai chay vé phia tredc, khong bao
gio’ quay lai dy, la cdi gi - va tai sao? N6 c6 the€ khong phai 1a mot phén c6”
k&t cor ban cua th& gidi nay, nhung né la céi gi?

C6 vo van thit von ching ndm trong nhitng ngdn tir so cp cla the gidi
nay, ma chi don thuan “tht sinh” bang cdch nao do. Ch:%lng han:

® MGt con meo von khong phai 1a mot thanh phian ¢6” k€t cor ban cua vii
tru. N6 12 cdi gi d6 phtc tap, thi sinh va sinh s6i & khip noi trén hanh tinh
ctia chung ta.

e Mot 1h tré trén bai cd dot nhién mudn choi bong. Ching tao thanh
nhitng doi hinh. DAy 1a cdch ma ta vin lam: hai dra tré lanh loii nhat s&
thay nhau chon toeng ngwoi vE ddi cia minh, ai 1a ngwoi chon trede s€
dwoc quyét dinh bing cich tung mot dong xu. Sau thd tuc nay, ta c6 hai doi
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hinh. Nhirng d6i hinh nay ¢ dau trede khi ching degc chon? Khong ¢ dau
ca. Ching thir sinh ra tte qua trinh chon.

e “Cao” va “thap” bit ngudn tir dau - nhitng tr nglr von quen thudc vdi
ta nhung lai chzamg nim trong céc phwong trinh co’ ban ctia thé gi¢i? Chiing
bit ngudn tir Trai dat von gan giii va lic ndo ciing hiit 14’y ching ta. “Cao”
va “thdp” thwr sinh trong nhirng bdi cdnh nha't dinh cda vi try, khi & 1an cén
mot kh6i lwong 1om.

e O trén dinh ndi, ta tha'y mot thung ling phi m& bdi biéh may tring
x6a. Mot bé mit tinh khoi khong ti vé&t. Ta bit dau di xudng. Khong khi
dam déan hoi nwdc, khong con trong tréo; bau troi cling khdng con trong
xanh. Ta roi vao gitra lan swong mu. B€ mat ro rang ay da di dau ma't roi?
N6 da tan bi€n. N6 bi€n ma't dan dén; chealng cO bé mdt nao phan cach dim
swong v&i bau khéng khi loang nhat cia cao nguyén. N6 chi la do gidc
ching? Khong, n6 1a hinh anh khi nhin t xa. Nghi vé nd, ta nhan ra diéu
ndy ding v&i moi loai mit phan ciach. Mit ban cAm thach cirng rin ndy s&
bi€n thanh mdt dam swong mu khi ta c6 the€ thu minh bé lai len 16i vao gitra
cac nguyén t&. Van vdt thanh ra mo h'6 mo nhat khi ta nhin vao sau hon.
Pau 13 bién gidi clia ndi va dau 12 noi bit dau clia dong bang? Thaio
nguyén dirng lai & ddu va & dau sa mac bat dau? Ta cét thé gi¢i lién lac nay
thanh twng manh 1on. Ta nghi vé€ né v&i nhirng khai niém chi ¢é y nghia
voi ta, chi thie sinh & mot thang do 1on nha't dinh.

e Ta thd'y bau tri hing ngay van quay quanh ta, nhung ta méi chinh 1a
ngwoi dang quay. Cdi vi canh thwong nhat vé mot vl tru dang quay 1a mot
“ao giac”? Khong, né 1a hién thyc. Nhung né khong chi li€n quan dén vii
tru. N6 lién quan d&n moi quan hé ciia ta v&i Mat troi va cac vi sao. Ching
ta hi€u dwoc nd khi ching ta dit cau hdi vé cach thirc ma za chuyén dong.
Van déng cha vii tru thir sinh t mdi quan hé gitra vii tru va ching ta.

Trong nhurng vi du trén day, c6 cdi gi d6 thyc - mot con meo, mot doi
bdéng, cao va thap, b€ mat cac dam may, sy luan chuyén cua vi try - thw
sinh ra tv mot thé” gidi ma & mirc d6 so’ gidn hon von khong ¢6 meo, khong
c6 nhung doi bong, khdong cao thdp, khong bé mat nhng ddm may va
khong c6 mot vii tru dang quay vong... Thoi gian ciing hinh thanh tte mot
th& gi¢i khong ¢6 thoi gian theo mot cach nao do twong tu.
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Qu4 trinh xay dung thoi gian bat dau tir ddy, v&i hai chwong ngén -
chwong nay va chwong sau - suc tich va chi ti€t. N&u cam thay kho hiéu,
ban c6 th€ bd qua va doc ti€p Chwong 11. Tw diy, tieng bwdece, ta s€ ti€n dén
nhirng thr gan v&i con ngwoi hon.

THOT GIAN NHIET PONG

Trong cai thé& gidi dién cudng cua cac dao dong nhiét, ta't ca nhirng bi€n
s& ¢6 th€ thay doi déu khong ngirng thay doi.

Tuy nhién, c6 mot dai lwgng khong bao gio thay doi: tong nang lwong
ctia mot hé cd 14p. Gitra nang lwong va thoi gian ¢6 mdt mdi lién hé khang
khit. Chung tao thanh mot cdp dai lwong ma cac nha vat ly goi 1a “lién
doi”, cling nhw toa dd va xung lwong, hay huwong trong khong gian va
momen xung lwong. Hai dai lwong trong mdi cip nay gin két v&i nhau.
Mot mat, biét dwgrc vE nang lwgng cia hé - cach thirc ma nd lién hé véi cac
bi€n s6 khic - ciing gidng nhw la bi€t dong chdy cua thoi gian, béi vi
phwong trinh ti€n héa phu thudc vao cau tric ctia ham sd nang leong. Mit
khac, nang lwong thi bat bién theo thoi gian, nén né khong thay doi ngay
ca khi moi bi€n sd khac thay doi. Trong qua trinh chuy&€n dong nhiét, hé s€
trai qua cdc trang thai khac nhau nhwng c6 cung nang lwong, va né chi trai
qua céc trang thai nay. Tap hop céc trang thai nay - ma thi ki€n vi m6 von
mo h'0 cta chiing ta khong hé phan biét - 14 “trang thai cin bang (vi mo)”:
mot cdc nwde binh yén tinh lang.

Céch thiec thong thwong d€ dién gidi moi quan hé gitra thoi gian va
trang thai cAn bang 12 suy nghi vé thdi gian nhw cdi gi d6 tuyét doi khach
quan; nang lwgng 1a nhitng gi chi phdi sy ti€n hda theo thoi gian cia mot
hé; mot hé & trang thai can bﬁng x40 tron ta't ca cac trang thai c6 cung nang
legng. Céi logic thong thwedng cta sy dién dich nay do do Ia:

thoi gian — ndng liwgng — trang thdi vi mo

Nghia la: d€ xdc dinh trang thai vi md, trwdc tién ta cin biét ning
legng, va d€ xdac dinh nang lwong, ta cin biét thoi gian. Trong moé hinh
logic nay, thoii gian la tién nghiém va ddc 1ap voi nhirng cdi ding sau.

Nhung ta cé the hi€u m&i quan hé nay khdc di: bing cach 14t ngwoc né
lai. D6 1a, d€ quan sat mdt trang thai vi mo, tirc 1a tao mot thi ki€n mo’ nhat
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veé thé gidi, ta quy dong nhirng trang thai vi md tao nén nd, ta xem rang
chiing cling nang lwgng, va t d6 thoi gian xud't hién. Nghia la:
trang thdi vi mé — ndng liwrong — tho'i gian

Quan di€ém nay mé ra mot vién canh m&i mé: trong céi hé vat 1y co ban
von khong cé gi gitr vai tro wu tién th€ hién nhw 1a “thoi gian” - trong do,
mot cach hiéu dung, moi bi€n s6 déu & ngang hang nhau. Nhuwng ching ta
chi c¢6 dwore mot thi ki€n mor h'd mo6 ta bdi cac trang thai vi md. Mot trang
thai vi mé quyét dinh thoi gian.

To6i 1dp lai diéu nay, b&i vi day la di€m mau ch6t: mot trang thai vi mo
(lo di céc chi ti€t nhd nhat) s€ chon ra mo6t bi€n sd ¢c6 mot vai dac tinh cla
thoi gian.

N6i cach khéc, thoi gian tré nén xdc dinh don gian chi 1a mét hiéu rng
clia qud trinh 1am nhoe. Boltzmann di hi€u ring sy van dong cta nhiét lién
quan dén su 1am nhoe: tir sw that 12 bén trong cdc nwde vén cé hing ha sa
s0 bi€n s6 ma ta khong nhin thdy. S6" lwong cdc cau hinh vi mo6 ctia coc
nwoc chinh 1a entropy. Nhung hon nhw thé, mét diéu khac ciing ding: ban
than sw 1am nhoe xac dinh mot bién sd - thoi gian.

Trong vat 1y hoc twong do1i tinh, khi khong c6 bi€n s6 nao dong vai tro
tién nghiém la thoi gian, ching ta can phai 14t lai m&i lién hé gitra trang
thdi vi m6 va s ti€n hoa theo thoi gian: khong phai sy ti€n héa theo thoi
gian xac dinh trang thai vi mO, ma chinh trang thai vi mé - sy lam nhoe -
xac dinh thoi gian.

Thoi gian dwore xdc dinh bang cich nay thdng qua mot trang thdi vi md
dwoc goi la “thoi gian nhiét dong”. Nhung theo nghia nao no co the’ dwoc
coi la thoi gian? O mirc d6 vi mo, né chang c6 gi ddc biét - nd chi 1a mdt
bi€n s nhwr moi bién s6 khac. Nhwng & mirc d6 vi m6, n6é ¢6 mot tinh chat
dac thu: doi voi ta't cd bién s6 khac & cuing mirc do, thoi gian nhiét dong 1a
bi€n s& cd bi€u hién ra't gidng voi bi€n sd ta goi la “thoi gian”, boi vi md'i
quan hé ctia n6 v&i cdc trang thai vi mo6 chinh xdc la nhirng gi ma ta da biét
trong nhi¢t dong hoc.

Nhwng n6é khong phai 1a mot thoi gian phd quat. N6 dwore xdc dinh bdi
mot trang thai vi mo, tirc 1a béi sy 1am nhoe, b&i sy m6 ta khong hoan hao.
Trong chwong nay tdi s€ md ta nguon gdc cua sy lam nhoe nay, nhung
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tredc khi lam diéu do, ta hay dan thém mot budc bang cach xem xét dén
cac hiéu rng ctia co’ hoc lwgng tir.

THOT GIAN LUONG TU

Roger Penrose® 12 mot trong nhitng nha khoa hoc siu sic nha't ting suy
tr vé khong gian va thoi gian. Ong da di dén két luan ring vat 1y hoc
twong d67 tinh khdng ¢6 gi ba't d6ng v&i cam nhén cha ching ta vé dong
chdy thoi gian, nhwng dwdng nhw khong da d€ xem xét dieu d6. Ong goi y
ring diéu con thi€u sét c6 th€ 1a nhitng twong tac lwong tik. Alain Connes®,
nha toan hoc vi dai ngwoi Phap, da chi ra vai tro sdu xa ciia co’ hoc lwong ti
& tan coi ré chia thoi gian.

Khi mét twong tac lam cu th€ héa vi tri cia mdt phan t, trang thai cda
phan t& d6 da thay doi. V&i vdn téc cling vay. Néu van t6c duoc vat chat
héa trwoc, sau do méi dén vi tri, thi trang thai cda phén t& sé thay doi khdc
di so v&i khi ma thir ty cda hai sy kién dwoe ddo 10n. Thir tw trong co hoc
lwong tir 1a quan trong. Néu ta do vi tri ciia mot electron tredc, sau d6 moi
dén van to'c, thi trang thai ciia né thay doi khac di so v&i khi ta do van tdc
tredre r61 mdi dén vi tri.

Hién twong nay goi la sy “khong giao hoan” cia cac bi€n sd lwgng tir,
bdi vi toa d6 va van toc “khong hoan doi dwoe”, nghia la ching khong the
hodn d6i thr ty ma khéng c6 mat mat gi. Tinh khéng giao hodn nay 1la mét
hién twong dac thu cda co hoc Iwgng tir. Tinh khong giao hoan xac dinh
th tw, va do d6, 1a mam mong cda thi tw thoi gian trong viéc xac dinh hai
bién s& vat 1y. Qué trinh x4c dinh mot bién s6” vat Iy khong phai 12 mot dién
ti€n c6 1ap; nod lién quan dén twong tac. HE qua giy ra b&i nhirng twong tac
d6 phu thudc vao thir tw, va thir tw nay chinh la dang nguyén thuy cda thi
tw thoi gian.

Co 1€ cai thyce t& 1a hé qua cua nhirng twong tac nay phu thudc vao thi
ti ma ching xay ra chinh 1 diéu ndm & cdi 1 cha tinh thi ty thoi gian cia
the gigi. Pay 1a mot y twedng day 16i cudn cia Connes: mam mong dau tién
clia tinh th ty clia cdc chuyén doi lwong tk cor ban nidm & chd nhitng
twong tac nay dwoe x&€p thir tw (khdng hoan toan) mot cach ty nhién.

Connes da dwa ra mdt phién ban toan hoc tinh t& cia y twdng nay: 6ng
da chi ra mot dang th ty trdi chdy an tang trong sw khéng giao hoan cua
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cac bi€n sd vat ly. Do tinh khong giao hodn cia chiing, tdp hop cac bi€n s&
ctia mdt hé xac dinh mot cdu tric todn hoc goi la “dai s6" Von Neumann
khong giao hodn”, va Connes di chi ra rang nhirng ciu tric niy c6 ah chira
trong ching mot dong chay.

Pang ngac nhién 1a ¢c6 mot quan hé v6 cing mat thi€t gitra dong chay
trong cac hé co hoc lwong tir cia Alain Connes va thoi gian nhiét dong ma
t6i da thdo luan & trén. Connes di chi ra ring, trong mot hé lwong ti, dong
chdy nhiét dong xac dinh bdi cac trang thai vi mo khic nhau 1a twong
dwong, khi khong xét d&€n mot vai bién doi nhat dinh (d67 xing trong), va
ring, cling v&i nhau, ching tao nén dong chdy Connes. N6i don gian hon:
thoi gian xdc dinh bdi cdc trang thai vi md va thoi gian xac dinh béi sy
khong giao hodn Iwgng i 1a hai khia canh cda cing mét hién twong.

Va t6i tin rang chinh thoi gian nhiét dong va thoi gian lwong ti 14 “thoi
gian” trong vil tru thyc clia chuing ta, khi ma bi€n s& thoi gian khong ton tai
& murc do co ban.

Sy ba't dinh lwong t ndi tai chia sy vat dan dén s 1am nhoe, gidng nhuw
sir 1am nhoe cda Boltzmann, va sy lam nhoe d6 dam bédo - nguwoc lai voi
nhitng gi vat 1y c& dién c6 vé nhw chi ra - ring sy bat dinh clia the gidi van
con d6 thAm chi cé khi ta c6 th€ do dwore moi thr ¢6 the do.

Ca hai sy 1am nhoe d6 - sy bat dinh lwong tk, va sy thit ring cac hé vat
1y dwgrc lam thanh b&i hang v6 s6” cac nguyén tir - 1a trdi tim cda thoi gian.
Tinh th tw thoi gian lién d&i v&i sw lam nhoe. Va sy lam nhoe sinh ra la
do ta 1o’ di nhirng c&'u triic vi mo cia thé gidi. Thoi gian cia vat 1y hoc, suy
dén cung, l1a th€ hién sy mo h'd cha ta vé thé” gidi. Thoi gian 1a sy thi€u
thong tin.

Alain Connes da cuing v&i hai ngwoi ban ctia minh viét mot ti€u thuyét
khoa hoc ngdn. Nhan vat nit chinh, Charlotte, da c6 th€ dat dwoc toan bd
thong tin vé thé gidi trong chdc lat, khong cé chit mo h'6. C6 da “nhin”
duge thé gidi mot cach trye ti€p vrot qua thoi gian:

Té6i d& cé mdét may mAn chua tling thay khi
dudc trdi nghiém mét thi kién tron ven vé tén
tai cia minh - ching phai chi 14 mét khodnh
khic, ma "toan thé" su tdén tai cla minh. Téi da
cé thé so sanh ban chit hitu han cla ndé trong
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khong gian, von chang ai mang phan d01 véi ban
chat hltu han cua né trong thoi glan von 1a coi
ngudn cua biét bao phan néd chéng tra.

Va sau d6 khi quay tré lai voi thoi gian:
T61 c6 cam giac mit di vé khéi théng tin sinh
ra tu khung canh cua thé gidi 111cing td, va su

mit mat nay da dé 16i tudt toéi vao dong séng
théi gian.

Cai cam xuc xdy dén tw d6 chinh 1a m6t cam xic veé thoi gian:
Sy trd lai cua thoi glan d6i véi téi nhu 1a su

tong giam, mot ngudn gdéc ctia nhiing nham 1an,
noéi thoéng kho, su s¢ hai va xa la.

Hinh anh lam nhoe va bat dinh cta thuc tai xac dinh mot bién s - thoi
gian nhiét dong - va héa ra n6é c6 mot vai tinh cha't ky di c6 vé bit dau bat
chude cdi ma ta goi 1a “thdi gian”: né ndm trong m&i quan hé ding din voi
céc trang thai can bang®.

Thoi gian nhiét dong gén lién v&i nhiét dong hoc, va do d6 nhiét lwong,
nhung né chwa hin da hinh thanh nén thoi gian ma ta von thé nghiém, b&i
vi né khong phan biét gitra qua khir va twong lai. N6 bat dinh hwdng, nd
thi&u ving cdi ngu ¥ cha ta khi ta néi vé dong chdy thdi gian. Ta van chua
thwe s dat dén thoii gian trong trai nghiém cua ta.

Sv khac biét gitra qud khir va twong lai von vO cung quan trong voi
ching ta: sy khac biét d6 dén tw dau?
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GOC NHIN

Trong dém tam toi

cuia tri tué
mot thién thdan dong lai
cudc hanh trinh
ciia chudi ngay dang toi
va cwo'l nhao
vao nhdn logi dang lo ldng
vé twong lai. (111, 29)

t ca sy khac biét gitra qua khir va twong lai ¢6 th€ hoan toan quy vé
q-fo s& la entropy cua thé” gidi trong qua khir nhd hon so v&i hién tai.
Tai sao entropy trong qua khir lai nhd hon?

Trong chwong nay toi s€ gidi thich ¥ twdng ctia mot cau tra loi kha di,
“néu ban 14ng nghe cau trd 16 cta tdi cho cAu hdi ndy, va gia thiét ngdng
cudng ctia n6”. Tdi khdng chéic chin d6 1a cau tra 1&i ding, nhung d6 1a cau
trd 10i ma toi tam dic. Cau trd 1o nay c6 the 1am sdng té nhiéu diéu.

TA LA KE PANG QUAY

Nhén loai ching ta ¢ ddc biét d&n thé nao, vé chi tiét, ching ta du sao
cling la nhitng phan nhoé cua ty nhién, 1a mot phén caa birc bich hoa tran
the" vi dai, mot phan nho gitra mudn phan khéc.

Gitra chiing ta va phéan con lai cta thé gidi la twong tac vat 1y. Hién
nhién, khong phai tdf cd moi bi€n s& ctia thé” gidi déu twong tac voi ching
ta, hay voi phéan thé” gidi chira ching ta. Troe mdt phdn nhd, hdu hét cac
bi€n s6 khéc thyc ra khong heé twong tic voi ta. Ching khong ghi nhén ta,
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va ta khong ghi nhan ching. D6 1a ly do tai sao nhirng hinh théi khac nhau
clia the gidi c6 vé twong dong trong mét chiing ta. Twong tic vat ly gitra
toi va mot cd'c nwde - hai mau nhd cha thé gidi - doc 1ap voi chuyén dong
don 1é ctia teng nguyén ti nwde. Cling nhw vy, teong tac vat 1y gitra toi va
mot thién ha xa x6i - hai mau nhd cia thé gidi - phot 100 di nhirng chi tiét
dién ra trong dé6. Thi gidi clia ching ta vé th& gidi von mo ho, béi vi
twong tac vat 1y gitra phién thé” gidi chira ching ta va phan con lai da phot
lo’ di ra't nhiéu bién s&.

Sy mo h'6 nay la tdim di€m cua ly thuy€t cia Boltzmann. Tt sy mo h'
nay, khdi niém vé nhiét va entropy da ra doi - va ching lién d&i véi nhitng
hién twong ddc ta dong chady cia thoi gian. Entropy ctia mot hé vat 1y phu
thuéc twong minh vao mirc d§ nhoe. N6 phu thudc vao nhirng gi ma ta
khong ghi nhan, b&i vi n6é phu thudc vao sd lwong cac cau hinh fwong
dong ctia hé. Ciing mot c&u hinh vi mo ¢6 th€ cé entropy 1on véi cach lam
nhoe nay ma nhd déi véi cach 1am nhoe khac.

N61 vay khong c6 nghia 1a sy mo ho nay 1a mot ki€n tao tinh than; n6
phu thudc vao twong tac vat ly hién htru thye t€". Entropy khong phai 1a mét
dai Iwong tuy tién, cling khong phai l1a dai lwong chi quan. N6 1a mot dai
lwong twrorng doi, gidng nhw to'c do.

Td'c dd ctia mot vat theé khong phai 1a tinh chdt cda ban than né: né la
tinh chat cda vat th€ trong m&i quan hé voi mdt vat the khac. Tdc do cha
mot cdu nhoc dang chay trén tau hda ¢6 mot gia tri twong ddi véi con tau
(vai budc trén mot gidy) va mot gia tri khac so voi mat dat (vai tram cay s6
trén mot gio’). N&u ba me ¢ ndéi “Dwng lai”, thi y ba &y khéng phai 1a dira
tré phai nhdy ra khoi ctra s6’ ma dwng lai so voi mdt ddt. Ba me chi mu6n
n6 dung lai so vai con tau. T6c¢ dd 1a mot tinh chat cia mot vat the trong
mdi quan hé voi vat th€ khac. N6 1a mét dai lwong twong doi.

Entropy ciing vay. Entropy ctia A d6i v&i B d&€m s& lwong trang théi cla
A ma twong tac vdt Iy giea A va B khong phan biét.

Lam sédng td di€m thwong gdy nham 1an ndy mdé ra mot 1o gidi thich
d4y ly thi cho bi an vé mii tén thoi gian.

Entropy cta th& gii khong chi phu thudc vao hinh théi cta thé gidi; nd
con phu thuéc vao cach thirc ma ta lam nhoe thé& gidi, va diéu nay phu
thudc vao viéc ta twrong tic v&i nhirng bi€n sd nao cua thé gidi, hay néi
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ding ra, phan thé& gidi cda ching ta twong tic v&i nhirtng bi€n s6 nao cda
toan thé gioi.

Entropy cla th& gidi trong quéa khir xa x6i ding la nhd doi véi ching ta.
Nhuwng diy chwra chic dd phan 4nh chinh x4c trang théi clia the gidi: né cd
th€ chi lién quan d&n phéan bi€n s& ma ching ta twong tdc v&i thé gidi
trong tw cach 1a mét hé vat 1y. Chinh 1a d67 v&i sy 1am nhoe die doi sinh ra
do twong tac cta ching ta voi thé gidi qua s6 nhd nhirng bién s& vi mé ma
ta dung d€ mo ta thé” gidi ma entropy cta vi try 1a nhd.

Diéu nay, von di 1a mot thue &, mé ra kha ning rang thyce ra khong phai
vii tru ndm trong mdt trang thai dic biét trong qui khit. Ma c6 1& chinh
ching ta, va twong tdc cia ching ta v&i vil tru la dac biét. Ta 1a nguoi
quy€t dinh mdt md ta vi mo nha't dinh cda thé gidi. Trang thai entropy nho
cta vii tru lic so’ khai, va do d6 mili tén thoi gian, c6 th€ suy cho cung ¢6
ngudn goc twr ching ta, chit khéng phai & ban than vii tru. Pay la y twdng
co’ ban.

Hay nghi v€ hién twong hi€n nhién hung vi: nhat dong quay cia bau
trei.° D6 1a mot ddc tinh nhén tién trang 1€ cta vil tru quanh ching ta: né
quay. Nhung sy luan chuyén nay c6 phai la dic tinh cua vii tru? Khong. Ta
da mat hang ngan nam nhwng rdt cudc cling da hieu dwoe sy luan chuyén
ctia thién cAu: ta hi€u rang chinh chiing ta 13 ngwdi dang quay, chit khong
phai vii tru. Sy ludn chuyén cda thién cau la mot hiéu &ng géc nhin twong
do61, sinh ra do cach chuyén dong dac thu cua ching ta trén Trai dat, hon la
mot tinh cha't bi an trong van dong cda vii try.

Diéu gi d6 twong ty cé th€ ciing ding véi mii tén thoi gian. Gia tri
entropy nho ban ddu cia vii tru ¢6 th€ 1a do céi cach thirc dic biét ma ta -
cai hé vat 1y ma ta 1a mot phién trong do - twong tac véi vil tru. Ta hoa nhip
vao mot phan rat xac dinh ctia vdé van nhng phwong dié€n khac nhau cia
vil try, va chinh cdi phan xac dinh dd 1a céi dwoe dinh hwdng thoi gian.

Lam thé nao ma sy twong tdc dic treng gitra ching ta va phan con lai
cta thé& gidi quyét dinh gid tri ban dau cua entropy la nhd?

Véan dé ra't don gian. Hay 18y mét hop muoi hai 14 bai, sdu 14 do va sau
14 den. X&p chiing sao cho nhitng 14 d nim & trén. Xdo tron ching mot
chiit va tim nhitng 14 bai den nay nam giira nhitng 14 bai dd. Trudc khi xdo
tron, khong c6 14 nao xen vao giwra; sau khi xdo trdn, ta c6 mot vai 14. Pay
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1a vi du co’ ban cua sy ting entropy. O’ dau trd chot, s& lwong cdc 14 bai den
gitra cdc 14 bai dd 1a khong (entropy nhd), b&i vi ching bét dau tir mot cau
hinh ddc biét.

Gio ta hady choi mét tro khac. Pau tién ta xdo tron hdop bai mdt cach
ngiu nhién, nhin va ghi nh& sdu 14 bai d4u tién. Xdo tron mot chit va tim
nhirng 14 bai khac nay di xen vao gitra nhirng la bai nay. Khdi dau, khong
c6 14 bai nao xen vao gitra, sau d6 s6 14 bai nay ting 1é€n cuing v&i entropy,
gi6ng nhu trong vi du trede ddy. Nhwng ¢6 mot sy khac biét cd't y€u so voi
vi du tredre day: & ddu vi du nay, cdc 14 bai ¢c6 mdt cdu hinh ngdu nhién.
Chinh bgn 12 ngwdi da tuyén bd ring ching 1a mot cAu hinh dic biét bang
cdch ghi nhé nhitng 14 bai nim & ntra trén khi bit d4u tro choi.

biéu twong ty cé the€ ding v&i entropy cua vii tru: ¢d 1€ vi tru khong
phai & mdt trang thai ddc biét nao trong qua khir. C6 1€ ching ta thudc veé
mot hé vat Iy dic biét ma ddi voi né trang thai cua v tru 1a ddc biét.

Tai sao c6 mdt hé vat 1y dac biét nhw thé? B&i vi trong ménh moéng vii
tru ¢6 vo s& hé vat 1y, va ching twong tic v&i nhau theo v6 van cach khac
nhau. Trong s& niy, qua trd choi vinh ctru clia x4c sud't va cdc sd 1dn, chic
chén s& £6n tai mdt vai hé vat Iy ma twong tic clia ching v&i phan con lai
cta vii tru thyc hién thong qua chinh céac bi€n s6 ma ching s€ c6 gia tri dac
biét trong qua khir.

Chéng cO gi ngac nhién né€u dau do trong vu tru c6 mdt hé con “dac
biét” rdng 1o'n nhw hé cda chiing ta. Chéng cO gi ngac nhién né€u ai do trung
X0 s0" tuan nao cling ¢6 ai do tring. Hoan toan khong ty nhi€n khi gia thiét
ring toan bd vii try da tng & mot trang thdi “dic biét” trong qud khi,
nhung chaamg c6 gi 12 khong ty nhién khi twdng twong ring trong vil tru cd
nhirng phén “déc biét”.

Néu mot phian cua vi tru l1a dic biét theo nghia nay, thi d6i véi phan
nay, entropy cda vi try 1a nhd trong qua khir, Nguyén 1y thir hai cta nhiét
dong lyc hoc ¢6 hiéu lwc; tri nho ton tai, ddu vét dwore lwu lai - va s€ ¢6
ti€n hoa, c6 sw song, co ly tri.

N6i cach khac, n&u trong vii tru ¢ gi d6 nhw vay - va toi cho riang diéu
nay hoan toan ty nhién - thi chung ta thudc vé chinh cai do. o day “chung
ta” chi dén tip hop nhirng bi€n s& vat 1y ma ta dung d& twong tac véi phan
con lai ctia vii try, va bang cdch d6 ta mo ta vii tru. C6 18, do d6, dong chdy
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cta thoi gian khdong phai 1a mot dac tinh cta vil tru: giong nhw sy ludn
chuyén cta thién cau, n6 c¢6 ngudn gd'c tir géc nhin dic biét cua ta tr mot
gbc cua vi try.

Nhwng tai sao chiing ta thudc vé nhirng hé dic biét nay? Nguyén nhan &
day ciing giéng nhw nguyén nhan tdo moc & Bic Au, noi ngudi ta udng
reou tdo, va nho thi moc & mi€n nam, noi nguoi ta udng rwgru vang; hay la
1y do t6i sinh ra & noi ngwoi ta tinh co’ néi ti€ng me dé cha tdi; hay 1y do
Mit troi swdi &m ching ta & mdt khodng cach vwra van - khong qué xa,
khong quéd gan. Trong td't ca nhirng treong hop nay, sy tinh cor “ky la” xdy
ra do sy nhAm 14n vé lién hé nhin qua: khong phai tdo moc 1én & noi nguoi
ta udng rrou tdo, ma nguoi ta udng regru tdo & noi ¢ tdo moc. Pit van dé
nhu vy, ta s€ thay chgmg con gi ky la ca.

Twong tw, trong céi v6 bién cua vii tru, ¢4 th€ tinh co’ s€ ¢cé mdt hé vat ly
twong tac voi phén con lai cia thé” gidi qua cac bi€n sd xac dinh trang théi
entropy nho trong qua khir. P&i voi nhirng hé nay, entropy s€ lién tuc ting.
Chinh & diy, ma khong phdi noi dau khéc, cé nhirng hién twong gin lién
voi dong chay thoi gian: sy sdng, cing v&i ti€n hoa, 1y tri, va cam gidc cua
ching ta vé sy troi di cha thoi gian. O d6, tdo moc 1én tao ra rwou: thoi
gian. Thit nrdc ngot ngao chira dyng tat ca sy than didu va mat ding cda
the” gian.

TINH TRUC CHI®

Khi lam khoa hoc, ta mudn md ta thé” gidi theo cach khach quan nhat cé
th€. Ta mudn loai bd nhirng méo mé hay do anh c¢6 nguén gd'c tr gbc nhin
cht quan ctia ta. Khoa hoc thi€t tha v&i tinh khach quan, voi mét géc nhin
nhd't quan gitra moi ngwoi.

Pay 12 diéu dang dworc ngoi ca, nhung ta ciing s& phai lo 14ng vé nhitng
gi bi mat khi bd qua géc nhin ma tir d6 ta quan sat. Trong khi khao khat
theo dudi tinh khach quan, khoa hoc ciing khong thé quén ring cam nhén
clia ching ta vé the gi¢i dén tir ndi tai. Ring moi céi nhin ta ném vao th&’
gioi déu tir mot géc nhin nhé't dinh.

Cha’p nhan thyc t& nay, nhi€u diéu s€ trd nén sang td. N6 lam sang td,
chealng han, m&i li€n hé gitra cdi ma ta thdy trén ban d6 dia 1y va khung
canh ma ta nhin th&’y trén thuc t&. D€ ¢4 the€ so sanh ban @6 dia 1y voi cdi ta
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tha’y thwc t&, ta can phai dwa thém mot mau thong tin co’ ban: ta phai xac
dinh vi tri cia minh trén ban d6. Ban d6 khong h€ biét ta dang & dau, it
nhat 1a khi n6 khong bi ¢& dinh vao noi né bi€u dién nhw loai ban 0 & cac
viung mién ndi chi 16 cac dwong mon ta ¢6 the€ di, voi mot cham dd chi ro:
“Ban dang ¢ day”.

That 1a ky la: 1am th& nao ban d'0 lai bi€t dwgc ta dang & dau? Ta c6 the
dang nhin vao né tr xa qua kinh vién vong. Pung ra né phai néi “Toi, ban
d6, dang & day” v&i mot mii tén chi va mot chdm dd. Nhung cling ¢6 mot
diéu ky qudc voi mot van ban néi vé chinh né. D6 1a gi?

D6 1a cai ma cac nha tri€t hoc goi 1a “tinh tryc chi”: ddc diém cta mot
O tir nglt ¢o ¥ nghia khac nhau mdi khi dwoc st dung, y nghia cta ching
dwoc xac dinh bdi noi chdn, cach thiec, thoi di€m va ngwoi phat ngon.
Nhirng tor nhw “¢ day”, “bay gio”, “téi”, “nay”, “tdi nay”, déu mang nghia
khac nhau phu thudc vao ngwoi thd't ra ching va bdi canh ching dwoe thdt
ra. “Tén t61 la Carlo Rovelli” 1a cau ding khi t61 n6i nd, nhwng ciing cau do
khong con ding nwra khi ai d6 khong cing té€n Carlo Rovelli néi ra. “Bay
gior 1a ngay 12 thang Chin nam 2016” 1a mot 1o phat bi€u chi ding khi ma
toi dang viét dong nay, va sé thanh sai chi trong vai gio nira. Nhirng khau
ngit trec chi nay chi tryc tiép dén sw hién dién cia mot géc nhin, ring mot
g6c nhin 1a m6t thanh t6” trong moi cdch mo ta cua ta veé thé gidi.

Néu ta dwa ra mot mo ta thé” gidi doc 1ap vori goc nhin, mot mo ta thuén
tdy “tw bén ngoai” - cia khong gian, thoi gian, cia mot chia dé - ta c6 the€
n6i nhiéu diéu, nhwng ta s€ ma't di nhirng thanh t& co’ ban ctia thé gidi. Boi
vi thé& gidi bay ra cho ching ta 1a mot thé” gidi nhin tr bén trong, chir khong
phai tir bén ngoai.

R&t nhi€u diéu ta nhin tha’y trong thé& gi¢i nay chi cé th€ hi€u dwore khi
ta xét d&n géc nhin cia minh. Ching tré nén rdi rim n&u ta khong phan
tich géc nhin ctia minh. Trong moi the nghiém, ta toa vi trong th& gidi: voi
mot tam tri, mot b ¢, mdt vi tri trong khong gian, va mot thoi di€m trong
thoi gian. Vi tri cda ta trong thé gidi 1a thi€t y&u de€ hi€u dwoc thé€ nghiém
cua ching ta vé thoi gian. Tém lai, ta khong dwgc nham 14n gitra ci'u triic
tuan ty von thudc vé thé” gidi “nhin tir bén ngoai”, voi cac khia canh cua
thé” gidi ma ta quan sat phu thudc vao viéc ta la mdt phan cua thé gioi, ta
toa vi trong thé& gidi.

https://thuviensach.vn



D€ c6 the st dung ban d6 dia ly, ta khong thé nhin né chi te bén ngoai:
ta ¢an phdi biét ta dang & dau twong ddi v&i cdi ma ban @6 bicu dién. DE
hiéu dwoe the nghiém cda ching ta vé khong gian, chi suy nghi v&i md
hinh khong gian ctia Newton 14 khong d@. Ta cin phai nhé rang ta nhin
thAy khong gian tir trong né, rang chiing ta dinh xt trong khong gian. D&
hi€u dwoe thoi gian, suy nghi vé né tr bén ngoai 1a khong dd: can phai
thau hiéu ring, & moi khodnh khéc th& nghiém cta minh, ching ta toa vi
trong thoi gian.
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Con ngwwoi phd’ qudt & trung tdm cia vii tru, trong Liber Divinorum Operum (1164-
1170) ciia Hildegard xir Bingen.

Ta quan sat vii tru tw trong nd, twong tac voi mot phan nhd cda vod van
bi€n s6 cua nd. Cdi ta thdy 1a mot hinh &nh mo’ h'6. Sy mo h'd nay goi y
ring sy van dong ciia vil tru ma ta trong tic bj chi phdi bdi entropy, 1a dai
lrong do lwong mirc dd nhoe. N6 do lwong thir gi d6 lién quan t&i ching
ta, hon 1a d61 voi v tru.

Ta dang ti€n lai gan v&i ban than ta d&€n mrc nguy hi€m. Ta cé th€
dwong nhu nghe dwoe Tiresias trong Oedipus dang thang thot: “Dung lai!
Néu khong ngwoi sé tim thdy chinh nguwoi”... Hay Hildegard x& Bingen,
ngwoi dd mai mé ki€m tim sy tuyét d6i twe thé ky 12 d€ r'oi rdt cude di dén
dat mét “con ngwoi pho quat” & trung tim cta vi try.

Trwdc khi dé€n voi cdi “ta” nay, ta ¢an phai ¢6 mot chwong ti€p theo d€
gidi thich cach ma sy tang entropy - c6 1€ chi 1a m6t hiéu &ng ctia géc nhin -
c6 th€ dwa lai toan bd cai hién twong bao la rong 1on 1a thoi gian.

D& t6i tém tit lai nhitng ludn di€ém nén tdng da thdo ludn trong hai
chwong gan ddy, véi hy vong ring toi dd khong mat di tit ca doc gid cla
minh. O mitc d6 co ban nhat, the’ gi¢i 1a mot bod swu tap cac sw kién khong
¢ trat ty thoi gian. Nhitng sw kién nay th€ hién sy lién hé gitra cac bién s&
vat Iy ma, mot cdch tién nghiém, 1a ngang hang nhau. Mdi mot phéan cuda
the gidi twong tdc véri modt phan nhd cua ti't ca cac bién sd ma gia tri cia
chiing xac dinh “trang thai cfa thé&” gii d6i voi hé con nha't dinh d6”.

Mot hé nhd S khong phan biét nhirng chi ti€t cia phan con lai cua vil
try, vi né twong tac chi v&i mét phan nhd trong s6” cac bién s6 clia phéan
con lai cda vil try. Entropy cta vii tru firong doi vori S d&€m sd trang thai (vi
mo) ctia vii tru khong phan biét bgi S. Vi tru hién ra trong mot trang thai co
entropy 1o déi vai S, bdi vi (theo dinh nghia) trang théi entropy 1én twong
trng v&1i nhiéu cau hinh vi mo, va do d6 vii tru s& dé dang roi vao mdt trong
nhtrng trang thai vi mo6 nay.

Nhw da gidi thich trudc diy, cé6 mot dong chdy gin lién v&i trang théi
entropy lon, va tham s6” ciia dong chay nay la thoi gian nhiét dong. D1 voi
mot hé nhod thong thwong S, entropy ndi chung sé duy tri 1a 1o trong sudt
dong chay cda thoi gian nhiét dong, cd 1€ chi dao dong 1én xudng, bdi vi,
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sau tdt cd, ching ta dang lam viéc v&i xac sud't chir khong phai nhirng quy
tdc bat di bat dich.

Nhung trong vo s& hé nhd ton tai trong v tru bao la phi thwong chiing
ta v tinh dang sdng, s€ tinh co’ c6 mot vai hé dic biét ma sy thing gidng
cla entropy tai mot trong hai ddu cia dong thoi gian nhiét dong 1a nhd. D6i
v&i nhitng hé S nay, sy thing gidng khong ddi xing: entropy tang. Sy ting
tredng nay 1a thir ma ching ta cdm nhan nhw dong chdy thoi gian. Diéu dic
biét khdng phai 1a ¢ trang thai cua vi try lic so’ khai: ma chinh 1a & hé nhd
ma chung ta thudc ve.

Tdi khong chéc ring ta dang c6 & diy mot cAu chuyén ddng tin cdy,
nhung t6i khong bi€t cau chuyén nao c6 co’ s& hon the. Pheong an thay thé”
la ta chdp nhén thyc t& quan sat thd’y 1a entropy nhdé hon & thoi di€m ban
dau cta vii try, va mac n6 nhw vay.

Chinh dinh luat tuyén b6 bdi Clausius, AS = 0, va giai ma badi
Boltzmann da dan 167 chiing ta: entropy khong bao gio' gidm. Mat dd'u né
trong khi di tim nhirng quy luat tong quat cta th& gidi, ching ta da tim lai
dwore n6 nhw 1a mét hiéu rng kha di do géc nhin tir mét hé con nha't dinh.
Ta hay bat dau lai tr dy.
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PIEU GI P1RA TU XAC PINH

O’ rung thong bat ngan,

o't bach dwong vi viit,

sao canh ld dan xen,

thd cho ta bong ngot?
O thdc nwoc mdt lanh,
sao dong kia cudn cuon,

thanh xody nwoc lung linh? (11, 9)

THE GIOT PUQC PIEU HANH BOT ENTROPY, KHONG
PHAI BOT NANG LUQONG

O tredng trung hoc, téi dwge day rang ning lwong lam cho thé gi¢i nay
van dong. Ta can nang lwong - nhw tr xdng dau, tw Mat trod, hay tw cac
ngudn hat nhan. Nang lwgng khi€n dong co’ cua ta chay, lam cho ciy 1on
1én, va gitip chiing ta thirc ddy mdi budi sdng tran dy sinh lyc.

Nhwng ¢6 m6t diéu da dirng ngoai cudc. Niang lwgng - nhw t6i dwore hoc
& treong - dwoe bao toan. N6 khong dwge tao thanh va khdng bi pha hay.
Né&u nang lwong dwgrc bao toan, tai sao ta phai li€n tuc cung cap né? Tai
sao ta khong thé tai st dung?

Sy thye 1a c6 v6 khdi nang lwong khong the' ti€u thu. Nang lwong khong
phai 1a thi ma thé& gidi nay cén d€ van dong. Céi thé gidi can la entropy
nho.

Ning lwong (c6 th€ 1a co hoc, héa hoc, dién tr hoc hodc thé nidng nao
d6) bi€n doi thanh nhiét nang, nghia 1a, thanh nhiét: né di vao cdc vat lanh,
va chging c6 cach nao 147 lai né d€ tdi st dung, d€ lam mot cai cay 1on 1én,
hay cung cadp dong lyc cho dong co. Trong qua trinh nay, nang lwong dworc
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bao toan nhwng entropy lai tang tredng, va d6 chinh la cdi khong th€ nao
ddo ngwoe. Nguyén 1y thir hai ctia nhiét dong lwc hoc khéng dinh diéu do.
biéu khién th& gidi nay van dong von ché’ing phai 1a cdc ngudn nidng
lwgng, ma la ngudn entropy nhd. Khong cé entropy nhd, nang lwgng s€ tan
thanh nhiét dong déu va thé gidi sé ngl su vio mot trang thai cin bing -
s€ chgmg con sy phén biét qua khir va twong lai, sé chzamg cé gi xay ra ca.
Gan Trai dat chidng ta 1a mdt ngudn entropy nhd: Mat trovi. Mat troi cho
ta nhitng photon néng. Sau d6, Trdi dat tdn nhiét vao khong gian bang
nhitng photon nguoi. Ning lwgng di vio vé co ban 1a bang ning lwong di
ra, do vay ta thwong khong 18y thém nang lwong trong qua trinh trao doi
nay. (L&y thém nang lwong trong qua trinh trao doi nay chinh la tham hoa
cua ching ta: sy néng 1én toan ciu.) V&i mdi photon néng di t&i, Trdi dat
phéat xa mudi photon lanh va niing lwong cAn bang vé&i nhau. Photon néng
cé entropy nhé hon muoi photon lanh, b&i vi s6” lwong cac cAu hinh cua
mot photon néng thdp hon s& lwong cac cdu hinh cia mwoi photon lanh.
Theo d6, Mit troi 1a mdt ngudn entropy nhd lién tuc cta ching ta. Ta ¢6
ngay trong fam tay mot nguon entropy nhd, va chinh né lam ciy cdi va
dong vat sinh tredng, cho phép ching ta xay dyng cac dong co’ va thanh
phd’ - va cho phép chiing ta suy nghi, viét ldch nhw tdi dang 1am day.®
Entropy nhd ctia Miit troi ¢6 tir du? N6 bat ngudn tir chd Mt troi duwrore
sinh ra ttr mot trang thai ¢6 entropy con nhoé hon: mdt ddm may bui tién
than cia hé Mat troi hinh thanh v&i entropy nhd. Va ¢ nhw vay, nguoc
dong vé qua khwr, ta dat dén trang thai ban dau cta vii try v&i entropy cuc
nho.
Chinh sy tang tredng entropy nay la dong lyc ctia cau chuyén vi dai vé
vu try.

Nhung sy ting tredng entropy ctia vii tru khong dién ra nhanh chéng
nhw khdng khi gian nd dot ngdt trong mot chi€c hdp: nd ting tw tw, trong
thoi gian dai. DU ¢6 mot cdi mudng vi dai di nira, ta cling phai ¢in thoi gian
d€ qua’y déu n6i sup vil try nay. Va trén hét, c6 nhirng can tré va nhirng
canh cong dong kin v&i sy tang tredng clia entropy - nhitng ching dwong
ma entropy chi cé th€ tang tredng v&i ra't nhi€u khoé khan.

Mot dong g9, chﬁng han, s€ tOn tai lau dai néu chgng ai dung dén. N6
khong phai 1a mot trang thai voi entropy cwe dai, b&i cac thanh phan cidu
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thanh nd, nhw carbon va hydro, dwoc két hop v&i nhau theo mot cach rat
dic biét (“c6 trat ty”) d€ tao nén hinh dang cta gd. Entropy ting khi sy két
hop ddc biét nay bi phd vor. D6 1a khi gd bi chdy: cdc thanh phén ctia né ty
tdch roi tr céi cAu tric dic biét 1am nén gd, va entropy tidng vot (chdy von
o rang 1a mot qud trinh bat thuin nghich). Nhung ty ban than gd khong
chdy. NG ton tai & trang thdi entropy nhd trong mot thoi gian dai cho dén
khi c6 gi d6 m& toang canh ctra cho phép né chuyén sang trang thai cé
entropy 1on. Mot ddng gb 1a mot trang thdi khong bén, cling nhw mot tap
bai dwoc sip thit t, nhung treede khi c6 gi d6 1am né chuyén héa, né s&
khong ty chuyeén hoéa. Cai gi d6 c6 the'la mdt que di€m cham Itra. Ngon Itra
nay 1a qud trinh mé ra con kénh cho phép dong gd chuyén sang trang thai
cé entropy 1on.

C6 nhirng tinh hudng ngan tré va do dé kim ham sy tang entropy trong
toan vu truy. Chg'lng han trong qué kht, vii tru vé co’ ban 1a mét sy gian nd
khong I'6 cta hydro. Hydro c6 thé hop hach thanh heli, va heli c6 entropy
cao hon hydro. Nhwng d€ diéu nay c6 thé xay ra, mot con kénh can dwoc
khoi mé: mdt ngdi sao ¢an phai chadm ngoi d€ khi hydro c6 thé chay tao
thanh heli. Bi€u gi khi€n cho cidc ngdi sao cham ngoi sy chay? Mot qua
trinh khdc 1am ting entropy: sw co cum do hap din ctia mot ddm may hydro
bong bénh trong thi€n ha. Mt dam may hydro khi co lai s€ cé entropy cao
hon mt ddm may tan man. Nhung nhirng ddm may hydro déu cé kich co
khong 16 va can hang triéu nam d€ co lai. Chi khi da co lai, ching m¢&i dat
dén nhiét do d€ cham ngoi cho qué trinh héa hgp hat nhan. Sy cham ngoi
ctia qua trinh héa hgp hat nhan mé ra canh cong cho phép entropy tiép tuc
tang: hydro chdy tao thanh heli.

Toan b lich st ctia vii tru 1a nhirng sy kim ham roi nhdy vot nhw vy
cua entropy. Qua trinh dé chgng nhanh gon, chfmg dong déu, bai vi day do
¢6 nhitng cdi biy gi entropy nhd (chdng han mot dong gd, mot dém may
hydro...) cho d&n khi cudi cuing c6 gi d6 m& ra canh cira cho mot qua trinh
cho phép entropy ting. Ban than sy ting tredng clia entropy tinh co’ lai mé
ra nhitng canh ctra ma&i cho entropy ti€p tuc tang. Ciing gidng nhw mét con
dap tw nhién gitr nwde lai trén nii, cho d&n khi né dan bi bao mon theo thoi
gian roi dén lic nwdc dwoc gidi phong ti€p tuc d6 xudng, khi€n cho
entropy tang Ién. Trén 16 trinh cia quy dao khong déu dan nay, nhirng phan
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1é'n nhé cua vil tru ¢6 th€ lwu t6n lai & nhirng trang thai twong ddi bén
virng trong thoi gian ra't dai.

Nhirng sinh th€ cling dwoee cau thanh bdi qua trinh quanh co nhu vay.
Sw quang hop tich tu entropy nho tw Mat troi vao trong thye vat. Pong vt
ti€p nhan entropy nho nay qua an uéng. (N&u ta't cd nhirng diéu ta mudn
chi 1a nang lwong chir khong phai entropy, thi ta s€ nhao cd vé sa mac
Sahara thay vi tim dé€n bwra dn k& ti€p.) Bén trong t&” bao sdng, mdt mang
lwdi cdc qud trinh héa hoc chinh 1a cdu tric déng m& cac canh cong cho
trang thai entropy nho cé th€ ting. Cac phan t& déng vai trd nhw nhirng
chdt xic tdc din ldi cdc tién trinh d6; hodc ngwoc lai ¢é the kim him
chiing. Sv ting trwedng entropy trong ting qud trinh 1a dong luc ding sau
tA't ca nhitng hién trong nay. Sy sdng 14 mot mang lwdi chang chit cdc qua
trinh - cdc qué trinh xic tdc 14n nhau. Hoan toan sai l'Am khi nguwdi ta van
hay néi rang s sdng san sinh ra cdc cAu triic hoan toan trat tw, hodc gidm
thi€u entropy mot cach cuc bo: né don thuan la mdt qua trinh ti€u thu
entropy nho twr thirc dn. N6 chi 1a mot hé thong mat trat tw ty td chirc,
gio'ng nhw nhirng phén con lai cla thé gidi.

Ngay ca nhirng hién twong twdng nhw vo vi nhat ciing bi chi phdi bdi
Nguyén ly th hai cia nhiét dong hoc. Mot hon da roi xudng dat. Tai sao?
Ta thuwong nghe ring hon dd roi xudng vi né tim dén “trang thdi c6 ning
leong thap”. Nhung tai sao hon da lai mudn tim dén trang thdi c6 nang
lwong thap? Tai sao nd lai mat di nang lwong néu nang lwgng 1a bao toan?
Cau tra lovi 1a khi hon da va cham vao mat dat, n6 lam néng mat da't: nang
legng co’ hoc da chuyén thanh nhiét. Va cheamg c6 cach nao ddo ngwoe qua
trinh nay. N&u khéng c¢6 Nguyén ly th hai ctua nhiét dong hoc, néu khong
c6 nhiét, n€u khong cé nhirng chuyen dong vi mo cu on cudn kia, hon d4 sé
mai mai ndy lén ndy xudng; no s€ chang bao gio ndm im.

Chinh entropy chit khdng phai niing lwong dang gitt cho hon dd ndm yén
trén dat, va khi€n cho thé& gidi nay van dong.

Toan bd vi tru cua hién tai la k€t qua ctia mot qua trinh dan dan ma't trat
tw, gidng nhr mot tap bai bt dau twr trang thai trat ty va dan tréd nén mat
trat tw bdi sy xdo trdn. Chzatng c6 ban tay nao xdo tron vi tru. N6 ty x4o
trdn, cac twong tac gitra cac thanh phan cua né s€ dong mdé cac canh cdng
trong ti€n trinh phat tri€n cta vil try, ttng bwdc mot. Hau hét cac noi s€ bi
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bay vao cdc trang théi twong doi trat tw, cho dén khi diy do c6 mot kénh
phét trién moi dwore mé va sy ma't trat tw lan ra.

Dbiéu ding sau cic sy kién trong th& gidi nay, cdi da viét nén lich st cua
no, 1a sy hdn loan héa khong th€ kim ham cda van vat, sy tién hda tr mot
val cau hinh trat tr dén vO s6 cac cau hinh mat trat tw. Toan by vi tru
giong nhr mot ngon ndi dang sup do cham chdm. Giong nhr mot cau tric
dang ra't tw tw vun vo.

Tw nhirng sy kién nhd bé vun vit cho dé€n nhirng sw kién phirc tap khac
déu la vii diéu tang entropy khong ngirng nay, nubéi nang b&di mdt trang thai
ban dau v&i entropy nhd. D6 chinh 1a diéu nhdy thye sy ciia Shiva, vi thdn
hay diét.

DAU VET VA NGUYEN NHAN

Su thuc entropy von nhd & trong qué khit din d&n mot hé quéa khéac von
phd bién va cot y&u ddi véi sy khac biét gitta qua khir va twong lai: qua
khtr d€ lai nhirng da'u vét ctia né trong hién tai.

Dau vé&t ¢6 mit & khip moi noi. Nhitng miéng nii Itra trén Miit tring 13
bang chitng ctia nhitng ct va cham trong qua khit. Nhirng mau héa thach 1a
bang chirng vé nhitng sinh vat ¢& xwa. Nhitng 6ng kinh thién viin cho ta
tha’y nhirng mién vi tru xa x0i trong qua khir. Sach v& lwu git lich si; bo
nao ta cu'dn cudén nhirng ky tc.

Ta c6 da'u vét cta qua khir chir khong c6 da'u vét cua twong lai. B6 chi
la vi entropy trong qua khi 1a nhd. Ch:flng the’ c6 1y do nao khac, bdi vi
ngudn géc duy nhat cia sy khic biét gitra qua khir va twong lai 1a trang
thai entropy nhd trong qua khir.

Khi nhung dau vét dwoc lwu lai, c6 gi d6 da bi giw lai, c6 gi d6 da
ngwrng chuyén dong, va di€u nay chi c6 the xay ra trong cac qua trinh bat
thuin nghich - tirc 12 bang cich phan hoai ning lwgng thanh nhiét. Theo
cach d6, mdy tinh dién t&r nong Ién, ndo bd nong Ién, nhirng thién thach roi
vao Mit tring néng Ién; cd chiéc 16ng ngdng ctia mdt thiy tu cd xwa trong
mot tu vién dong thanh Benedictine nao d6 cing s€ nong lén chut it trén
trang gidy ma ong dang vi€t. Trong mdt the” gidi khdong cb nhiét, van vat
déu bat nay dan h'di va chéng hé lwu lai dau vét gi.
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Chinh sy ton tai cdc ddu vé&t cia qud khir da sinh ra cam gidc quen
thudc rang qué khit 12 x4c dinh. Sy thi€u ving nhitng ddu vét twong ty cia
tong lai sinh ra cadm gidc ring twong lai 12 mé. Sy t6n tai clia cdc ddu vét
cho phép ndo bd ta x€p dat két ndi cac sw kién trong qua khir. Ta chéng the’
lam dwoe diéu gi twong ty nhw vy véi twong lai. D6 chinh 1a ¢6i ngudn
clia cdm gidc rang ching ta ¢ the tw do hanh dong trong twong lai: ta ty do
lya chon céac twong lai khac nhau, mac cho ta khong th€ nao thay doi duoc
qua khur.

C6 vO van co ché€ khac nhau ctia bd ndo ma ban than ching ta chzalng
mdy may cé cdm nhan tryc ti€p nao (“Ta chzalng bi€t tai sao ta budn”,
Antonio di 1am bam vdy & khic m& dau cta The Merchant of Venice
[Ngwori 1di budn thanh Venice]) dd dwore hinh thanh trong qua trinh ti€n hoa
chi d¢€ thyc hién nhirng tinh todn dy liéu cho twong lai. D6 1a cdi ching ta
goi la “quy€t dinh”. Chung v€ ra céc twong lai khac nhau dya trén hién tai
nhw né vdn ¢6, trir ra mdt vai ti€u ti€t. Cling vi thé ta ¢6 xu hwdng ty nhién
suy nghi ring “nguyén nhan” quyét dinh “hé qua”: nguyén nhin cia mot sy
kién trong trong lai 12 mdt sy kién trong qué khir ma n&u thi¢u ving né thi
mdc du ta't cd nhirng gi khac con lai cta thé’ g10’1 ndy van ton tai ding nhw
n6 hing ton tai, sw kién twong lai d@6 van sé chang the xay ra.

Trong th€ nghiém ctia ching ta, khai niém nguyén nhan do d6 1a ba't doi
xirng trong thoi gian: nguyén nhan dén trede hé qua. Ching han khi ching
ta nhan ra rang hai sy kién “cé cing mot nguyén nhan”, ta tim tha'y duwoc
nguyén nhan chung nay & trong qud khir, chir khdng phai & trong twong lai.
N€u hai con séng than dp dé€n cung mot lic trén cac hai dao lan can, ta cé
th& suy luan rang hin da ¢6 mot sw kién nao d6 trong qud khir dong thoi
gay ra chung. Ta khong tim ki€m trong twong lai. Nguyén nhan chung nay
khong & trong twong lai vi cdi dong Iwc ma thudt cda tinh “nhan qua”
hwong tr qua khir toi twong lai. N6 xay ra trong qua khir b&i vi sy hi€m
hoi ctia tinh lién d&i gitra hai sw kién doi hdi mot céi gi d6 hi€m hoi, va chi
cé entropy nho trong qua khir m&i ¢6 theé’ mang lai sy hi€m hoi nay. Con gi
khac ntra? No6i cach khac, sy ton tai cia nguyén nhin chung trong qua khi
khong c6 gi khac hon la sy biéu hién cta entropy nhd trong qua khtr. Trong
trang thdi cAn bang nhiét, hay & hé thuin tiy co hoc, chang c6 hudng nao
cta thoi gian dwoc dinh vi b&i nhan qua.
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Nhitng quy luat vt 1y hoc & mirc dd co ban khong dé cap dén “nguyén
nhan” ma chi c¢6 tinh “déu dan”, va tinh déu din nay la doi xirng gitra qua
khtr va twong lai. Bertrand Russell da chi y dén diéu nay, va nhan manh
trong mot bai bio ndi ti€hg ctia minh ring “Quy luit nhan qua... 13 mot tan
tich caa di vang, nd chi con ton tai theo cdch céc hoang gia van con t0n tai,
tiec 14 chi vi ngudi ta gid dinh mot cich sai Tam ring ching vo hai”. Hién
nhién ong da phéng dai, b&i vi di ring ta chang ¢6 gi 1a “nguyén nhan” &
mikc d cor bdn, ta cling khong the 18y dé lam 1y do d€ loai bd khai ni€ém
nguyén nhan. Xét & mirc d6 co ban, chéng cd gi goi 1a meo ca, nhwng
khong phai vi th& ma ta khong d& méit dén ching. Entropy nhd trong qué
khtr da khi€n cho khai niém nguyén nhan tréd thanh mét khai niém hiéu qua.

Nhuwng nhirng khéi niém nhw qua khi, nguyén nhan, hé qua, dong chay
thoi gian, ban chat xdc dinh clia qud khi va bat dinh cda twong lai, ching
la gi khdc ngoai nhirng cdi t€n ta dit cho nhirng hé qua cua mdt tinh chat
thong ké: sy hi€m hoi cla trang thai vii tru trong qua khir.

Nguyén nhén, tri nh¢, dd'u vét, ban than lich st ctia thé” gidi dang hinh
thanh khoi mé chfmg phai chi qua vai thé ky va thién nién ky cua lich st
nhén loai, ma qua hang ti ndm cta céi ti€n trinh vi dai cua vi try - ta't ca
nhitng diéu nay déu bt r& tir sy thyc rang cAu hinh clia van vt cich day
hang ti nam von co trat ty “dac biét”.

Va sy “ddc biét” chi 1a mot thuat ngtr twong doi: né dic biét tr mdt goc
nhin nao d6. N6 la s 1am nhoe. N6 dwgc quyét dinh bdi twong tac ctia hé
vat 1y v&i phian con lai cua thé gidi. Do d6 nhan qua, tri nhé, nhitng da'u
vet, lich st cia van sw trong thé gidi nay chi c¢6 th€ 1a mot hé qua clia mot
g6c nhin nha't dinh: gidng nhw sy luin chuyén cta bau troi; mot hé qua tw
g6c nhin xdc dinh cua ta trong thé gidi... D6 1a dinh ménh: phan tich ban
cha't clia thoi gian chang c6 gi khdc hon 12 dwa ta vé lai v&i ban than ta.
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MU CUA BANH MADELEINE

Hanh phiic thi tham:

“Hom nay ta dang song;
va ngay mai
la troi mdy u dm
hay binh minh rang ngoi,
Chiia ching han gén qud khir khé dau
nguoi sé chang dodi hodi
néu chcv;ng co nhitng phiit phu du
trong ky wc cua ta”. (111, 29)

nhin vao chinh ban thin ta va vai tro cda ta trong mdi quan hé v&i
ban chat thoi gian. Rt cude thi ta, con ngwoi nay la gi? Cac thyc the?
Nhung thé gidi chang dugc tao nén bdi cac thue the€, ndé dwoe ca'u thanh tw
cac su kién k€&t hop v&i nhau... R6t cude, “ta” 1a cdi gi day?
Trong mdt bai kinh Phat viét bang ti€ng Pali (Nam Phan) vio th& ky
dau tién cta ky nguyén ching ta,
Milinda Panha (Milinda van dao), Ngai Nagasena da tra loi vua
Milinda, phtl nhan sy t0n tai cia Ngai nhw mot thyc thé:

Vua Milinda néi véi hién nhadn Nigasena: Tén
cia Ngai 1a gi, thua su thay? Su thay tra 138i:
Ngudi ta goi ta la Nagasena thua duc vua dang
kinh; Nagasena chang la gi ca, ch:L 14 mét tiéng
g01 moét su ménh danh, mét sy biéu thi, mét tif don
gidn: ching cé con ngudi nao trong dé.
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Dirc vua stirng sot trede 101 khang dinh cwe doan dé:

Néu khéng ai ton tai, thi ai 1& ngudi dang mic
40 quan kia, ai 1a4 ngudi dang &n udng kia? Ai 1&
ngudi noi theo dao? Ai 1a ke sat nhén, ai trém
cap, ai deo dudi duc lac, ai déi tra? Néu khoéng cé
ai, thién ac cling chang ton tai.

Va ong 14p luan ring thuc thé hin phai 1a mdt thye the ton tai ty than,
khong th€ don gian hda veé tirng thanh phéan cda né:

Phai ching 16ng téc kia cua Ngai chinh 1a
Nagasena, thua su thay? Phai ching 14 méng tay,
hay 1a réng, hay 1la da thit, hay 14 xudng cot?
Hay la cai tén? Hay la xuc giac, cam nhén va y
thic? Phai chang chang gl trong s6 dé?

Hién nhan tra 101 rang “Nagasena” Chang la gi trong 56" do, va Dirc vua
c6 vé thing th¢” trong cudc tranh ludn: n€u Nagasena chang la gi trong s&
do, thi Ngai hin phai l1a cai gi d6 khac - va cadi gi d6 khac nay s€ chinh la
con ngwoi Nagasena, va do d6 Ngai ton tai.

Nhung hién nhan da quay ngwoce 14p ludn ctia chinh e vua vé phia
Ngai, va hdi ring mot ¢d xe dworc tao nén béi nhitng gi:

Phai ching nhiing vong banh xe 1a cd xe? Hay
la truc xe? Hay la khung xe? Phai chang chiéc
xe la tong thé cac phan ctia né?

Pirc vua cah trong trd 11 rang hién nhién “cd xe” chi d&n cdi m&i quan
hé gitra cac banh xe, truc xe, va khung xe, dén sy hai hoa cia ching va
trong m&i quan hé v&i ching ta - va ring chang c6 “cbd xe” nao hon la
nhirng m&i quan hé va cdc sy kién. Ngai Nagasena da chién thing: theo
cung cach ma “cd xe” dwore hinh thanh, céi tén “Nagasena” chi dén chéng
g1 hon ngoai nhirng m&i quan hé va nhirng sw kién.

Ta 1a nhirng qua trinh, nhirng sy kién, phirc hgrp va gidi han trong khong
gian va thoi gian. Nhwng né€u ta khdng phai 1a mot thue the’ ddc 1ap, thi céi
gi thi€t 14p nén ban the cua ta, va sy thong nha't ctia n6? Cai gi khi€n cho -
ring t6i 1a Carlo - ring tc cha toi, méng tay cta toi, ban chan toi dwoc xem
12 cdc phan clia tdi, hay con tirc gidn, mot gid’c mor, 1a cla tdi, rang t6i xem
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toi chinh la Carlo cia ngay hdm qua, va cuia ngay mai nira; cam thuy, wu tw,
va dau kho?

C6 nhiéu thanh phian k&t hgp 1am nén ban the cta ta. Ba trong s§ d6 ra't
quan trong trong lép ludn ctia cudn sach nay:

1. Diéu d4u tién 1a mdi chiing ta dwgrc d0ng nhd't v&i mot géc nhin nha't
dinh vao thé& gi¢i. Th& gi¢i ndy dwore phan dnh trong moi ching ta qua mot
pho phong phi cdc md&i twong quan mang tinh nén tang cho sy sdng con
cua chiing ta. Mdi ching ta 1a mot qud trinh phirc tap phan dnh th& gidi, va
ti mi chi ti€t héa cac thong tin ma ta nhdn vao theo mdt cach tich hop chat
ché.

2. Thanh t& thir hai 1am co’ s& cho ban th€ chia ta xua't hién twong tw nhw
trong cau chuyén v&i chi€c xe ngya. Trong quad trinh phan anh thé gidi nay,
ta phan tich the gi¢i thanh cac thyc the: ta cdm nhan vé thé gidi bang cach
cd gdng nhém va phan tich né thanh nhitng qud trinh lién tuc twong doi
déu din va on dinh, nhirng qua trinh ta c6 th&€ dé dang twong tic. Ta nhém
nhtrng tang da thanh mot thé thdng nhat, va goi né la dinh Mont Blanc. Ta
vach ra nhirng dwong gidi han trong thé” gidi nay va phan chia ching thanh
cdc phan khdc nhau; ta thiét 1ap cédc bién gidi, ta xap xi the’ gidi bang cich
bé nd thanh tirng manh nhd. PG 1a cach hé thdng thian kinh nhén thikc cta ta
lam viéc. N6 ghi nhan nhtrng kich thich cam giéc, li€n tuc phan tich thong
tin va chi thi cac phan trng ctia co’ th€. Bd ndo hoat dong dya trén mot mang
lwdi cac t& bao théan kinh chﬁng chit, tao nén mdt hé dong lwc hoc mém déo
linh hoat li€n tuc bi€n doi d€ tim cach tién dodn dong chay vao cta thong
tin & mirc t0t nha't ¢ th€. D€ lam dwoe diéu nay, mang lwdi than kinh tién
héa bang céch lién két nhitng trang thdi twong d6i 6n dinh trong van dong
ctia ndé v&i nhitng hinh miu quen thudc xud't hién trong cdc thong tin di
va0, hodc 1a - mot cdch gidn ti€p - nhirng hinh miu xut hién trong ban
than qua trinh phan tich thdng tin. Day la birc tranh dang dan hinh thanh tw
cac nghién ciru vé hoat dong cia ndo bd. N&u ding nhw vay thi “sy vat”,
gidng nhwr “khdi niém”, 1a nhirng trang thai on dinh nhat trong van dong
ctia hé thian kinh, sinh ra ttr nhirng ca'u trdc lap di 1ap lai trong cac thong tin
di vao va qua trinh x& ly thong tin ti€p theo. N6 phan anh sy két hop cac
khia canh khac nhau cfa thé gidi, phu thudc vao cac ci'u tric ldp lai va anh
hwdng cha ching trong twong tac voi ching ta. D6 cling 1a nhirng gi hinh
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thanh nén chi€c xe ngya. David Hume® hin s& vui mung khi bi€t dén
nhtrng ti€n bo nay trong hi€u bi€t cia ching ta vé nao bd.

Cu th€, ta gdp toan bd qua trinh hinh thanh nén nhirng con nguwoi khdc
lai, va vi th& gidi cha chiing ta c6 tinh xa hdi, ta twong tic voi chiing theo
ra't nhi€u cach. D6 la nhirng m&i ndi ctia nguyén nhan va hé qua, von dic
biét quan trong v&i ching ta. Ta hinh thanh mét ¥ niém vé “con ngwoi”
bang cich twong tic v&i dong loai clia chiing ta.

Tai tin rang ¥ niém cta chiing ta vé ban the bit ngudn tir d6, chir khong
phai twr sy soi xét ndi tdm. Khi ta nghi vé ta v&i tw cdch mot con nguoi, toi
tin rang ta dang 4p dung cho ban than ta cdi mang lwdi v hinh ma ta tao
nén de¢' két n6i dong loai.

Hinh 4nh d4u tién t6i c6 vé ban than 12 mot cu bé trong mét ctia me toi.
Bén than ta vé co’ ban l1a nhirng gi ta da va dang thd’y cia chinh ta qua con
mét ctia ban be, ngwdi than va ké thi,

To6i chaalng bao gio’ thd’y thuyé&t phuc béi y twdng, von dwgrc cho la cha
Descartes, rang cdi thanh t& co’ ban nhi't trong cdm nhén cia ching ta 1a sy
tw gidc Ve y thirc, va do d6 la sy ton tai. (T6i nhan thdy thdm chi sy quy
két y twedng nay cho Descartes cling ¢6 vé sai [am: cogito ergo sum (Ta tw
duy, vdy ta ton tai) khong phai la budc dau tién trong ki€n tric tdi thiét
ludn theo thuyé&t Descartes, ma la bwdc thir hai. Bwdc dau tién 1a Dubito
ergo cogito (Ta nghi ngo, vy ta suy nghi). Xua't phat di€m cda qua trinh téi
thiét khong phai 12 mot gid 1ap tién nghiém, ngay 1ap tic gin két v&i thé
nghiém vé sy ton tai ciia chi thé. N6 1a mot suy ludn hiu nghiém tw bwdc
thr nha't cia toan bd qua trinh, khi ma Descartes da di dén trang thai nghi
van: 14p luan logic chi ra ring né&u ai d6 nghi ngo diéu gi, thi hin ho phai
nghi vé né. Va rang néu ho c6 the suy nghi, hin 12 ho £6n tai. D6 vé co ban
la sy phén tich tir ngoi thir ba, chir khong phai tr ngdi thir nha't, ba't k€ qua
trinh d6 cé la qud trinh nodi tai d&€n dau di ntra. Xua't phat di€m cua
Descartes la mot phwong phdp ludn nghi van, xud't hién trong qud trinh
phén tich 1y tri, chir khdng phai cdm nhan so khai vé do1i twong.)

Thé nghiém suy tw V€ ban than nhw mot thwe the’ khdong phai la mot cam
nhan so’ khai: né 1la mét qua trinh suy luan van héa phirc tap, dwgc thyc
hién dua trén ra't nhiéu cac y twedng khac nhau. Cam nhén so’ khai cta toi -
né&u ta cho ring né ton tai - 12 cdi nhin cta tdi vao thé gi¢i xung quanh, chir
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khong phai vao ban than toi. T6i tin ring ching ta di d&n khai niém “ban
than” chi vi mot lic nao d6 ching ta da hoc dwoc cach quan chi€u khai
niém con ngwoi vao chinh minh, von 1a khai niém phu thém, céi hinh thanh
nén tir qua trinh ti&€n héa qua hang thién nién ky cho phép chiing ta gin bé
voi cdc thanh vién khéac clia bay dan: ta 1a sy phan danh cda y niém vé chinh
minh trong con méit d'dng loai.

3. Con mot y&u t6" thir ba thi€t 14p nén ban th€ cha ta, va c6 1€ 1a yéu t&
cOt y&u nhat - 1a nguyén nhan khéi thiy mot cude thao luan tinh té€ trong
mot cudn sach veé thoi gian: ky trc. Ta khong don thuin 1a mot tdp hop céc
qud trinh doc 14p & nhitng thoi diém noi ti€p nhau. Moi thoi khic t6n tai
clia ta dwoe k&t ndi bang mot s¢ii chi ba thanh phan d&n qud khi cia ta -
dén nhitng thoi khic gan diy nhat va nhitng thoi khic xa xdi nhat - bang
ky trc. Hién tai cua ta mang ddy nhirng da'u vét cua qud khir. Ta la cu
chuyén twong thuat lich siz ctia chinh minh. T6i khong chi 1a m6t hinh hai
xwong thit ngay ldc nay dang ldi cui trén gh€ sofa d€ go mot chir a trén
mady tinh x4ch tay; t6i la nhirtng y twdng cla td6i mang day dau v€t nhirng
ciu vin dang viét day; toi 1a sy chim bdm ctia me, 1a sw hién tr dwéng duc
cta cha; 1a nhirng cudc du hanh thoi trai tré; t6i 1a phan hoc van da dong lai
trong nhirng 1&p lang clia tri tué; tdi 12 tinh yéu, 12 nhitng khodnh khéc tuyét
vong, tinh ban, nhtrng di€u tdi vi€t, nhirng di€u tdi nghe; nhirng khuén mat
khéc sau trong ky trc. Cudi cling, toi 12 ngwdi cdch day vai phit ¢ nham
nhi mot tach tra. La ngwoi viea mdi sdng tac ciu vin con dang dang dé.
NE€u ta't ca nhirng di€u nay bi€n mat, t6i c6 con ton tai hay khong? Tai la
mot cudn sach dai dang viét. Cudc song cia t6i lam nén tw do.

Chinh ky trc da han gin cdc qud trinh hinh thanh nén ching ta, von tan
man trong thoi gian. Theo nghia nay, ta t6n tai trong thoi gian. Theo nghia
dé, td6i ngay hom nay ciling chinh la t6i cua ngay hdm qua. Suy tw vé ban
than ta nghia 1a chiém nghiém vé thoi gian. Va d€ thau hi€u thoi gian, ta
can chi€ém nghiém ve€ chinh ta.

Dean Buonomano da dat ti€u dé cho mdt cudn sach gan day ctia 6ng la
Your Brain Is a Machine Time (B0 ndo ching ta 1a mot ¢cd mdy thoi gian).
Cudn sach k€ vé cac nghién ctru vé chirc nang ciia ndo bo; thao luin rat
nhiéu cach khic nhau ma bd ndo twong tac voi sw trdi di cda thoi gian, va
thi€t 14p mot cau ndi qua khir, hién tai, va twong lai. V€ co’ ban, nao bd la
mot co ché” thu nhén ky e vE quéd khir d€ lién tuc tién doan vé twong lai.
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DPiéu nay xdy ra trén mot thang thoi gian rong 16m, tir ra't ngdn ngdi cho
dén xa x6i. N&u ai d6 ném chuyén cho ta mot vat gi d6, ta s& dén bit bang
cich diéu khién khéo 1éo ban tay dén vj tri roi clia nd trong it gidy sip tdi:
bd nao, sir dung nhirng dad'u vé€t cia qua khir, d@ nhanh chéng tinh toan vi tri
twong lai cia vat th€’ dang bay vé phia ching ta. Pi xa hon theo thang do
thoi gian, ta gieo mam d€ thu lai Ida mi. Ta dau tw vao nghién ctru khoa hoc
d€ ngay mai ta c6 hi€u biét va cong nghé m¢éi. Kha nang tién doan twong
lai hién nhi€n nang cao co hoi sinh ton cua ta, va do d6, ti€n hda da chon
loc nhirng cau tric than kinh cho phép kha nang d6. Ta la k&€t qua cua sy
chon loc nay. Sy ton tai gitra cac sy kién cia qua khir va twong lai 1a trung
tdm cda ki€n tric tinh than cha ta. V&i ching ta, d6 chinh la “dong chay”
thoi gian.

C6 nhirng cdu tric co ban trong sy k&t ndi hé than kinh cua ching ta
cho phép ghi nhan tirc khéc cdc chuyén dong: mot vat the xua't hién & vi tri
nay va ngay 1ap tirc sau d6 hién ra & vi tri khdc khoéng sinh ra hai tin hiéu
truyén ddc 14p dén ndo bd, ma sinh ra mot tin hiéu duy nhat, tvong ¢ng voi
thyc t€ 1a ta dang nhin vao mot vat the’ chuyén dong. N6i cach khac, nhirng
gi ta th€ nghiém ch.‘fmg phdi hién tai, von 1a vd nghia khi néi vé cic qua
trinh vat 1y dién ra trong khodng thoi gian hiru han. Cdi ta thé nghiém 1a céi
gi d6 xay ra, va trai rong trong thoi gian. Chinh 1a trong bd ndo clia ching
ta, sy trai rong theo thoi gian da dwgc két tu thanh cdm nhén vEé treong tinh
thoi gian.

Day 1a mot tryee gidc ¢ xwa. Nhirng suy tw clia thanh Augustine van con
Iwu lai d€n ngay nay.

Trong quyén XI cia bd confessions (Boc bach), Augustine da ti van ban
than vé ban chat cua thoi gian. Mac du gidn doan bdi nhirng ciu cam than
budn té theo phong cach cia mdt gido si truyén gido, 6ng da trinh bay mot
phan tich sdng sudt vé kha ning cam nhdn thdi gian cia ching ta. Ong
nhén thdy ring ching ta ludn ton tai trong hién tai, qud kht 1 di vang va
twong lai thi chwa tdi, nén cling chaalng c6 that. Ong da ty hoi ring 1am thé
nao ma ta cam nhan dwoc vé thoi khodng - hay thdm chi 1a c6 dwgc kha
nang do dac ching - khi ma ching ta chi c6 mat trong hién tai, theo dinh
nghia, von chi 1a mét thei di€m nha't thoi. Lam thé nao ta bi€t ro rang veé
qua khir d&n vay, vé thoi gian, khi ma ching ta chi ton tai trong hién tai? o
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day va biy gio, chang ¢6 qud kht, chang c6 twong tai. Ching & dau?
Augustine k&t luan rang ching & trong ching ta:

Chinh 1a trong tém tri cua ta, ta do thdi gian.
Toi khong the ndo chdp nhin rang thdéi gian 1a
mot thuc thé tén tai doc 1lap. Khi toéi do thdi
gian, t6i do cai gi dé trong hién tai cua tém tri.
Hodc da&y chinh 1a thdi gian, hodc toi chang biét
théi gian 1la cai gi.

Y twdng d6 tré nén thuyét phuc hon riat nhiéu sau nhitng I'n doc dau
tién. Ta c6 th€ néi rang ta do dac thoi khoang bing mdt chiéc dong h'd.
Nhung d€ lam diéu d6 ta phai doc n6é & hai thoi di€m khac nhau: va diéu
nay la khong th€, b&i vi ching ta ludn ton tai chi trong mét thoi di€m, chir
khong phai hai. Trong hién tai, ta chi thd’y hién tai; ta c6 th€ thd’y nhitng thir
ta cO th€ 1y giai la ddu vét cia qua khir, nhung c6 mot sy khac biét mang
tinh pham tri gitra viéc nhin tha'y cdc dd'u vét ctia qua khir va cadm nhéan vé
sir troi di cta thoi gian - va Augustine di nhan ra coi ré clia sy khdc biét
nay, s nhan dién cta dong thoi gian, von 1a ndi tai. N6 1a phéan cd két clia
y thirc. N6 1a dd'u vét ctia qua khir t6n dw trong nao bd.

Augustine 10t ta y twdng nay hét stiec dep d&. Ong dd dwa trén cam nhan
clia chiing ta vé& Am nhac. Khi ching ta 1dng nghe mot 1o thanh ca, ¥ nghia
clia tirng Am tiét that ra d&n cd tir nhirng Am i€t dén trwde va sau né. Am
nhac hién ra trong thoi gian, nhung chiing ta chi ¢é mit trong hién tai, lam
thé’ ndo ma ta cé th€ nghe dwoc né? Augustine nhan ra ring ta lam dwogc
diéu do6 bdi vi y thirc cha ta dwa trén nén tang la ky (rc qua khir va ky vong
teong lai. Mot khic thanh ca, mot bai hat, bang cich nio d6 ton tai trong
bd ndo ciia ching ta dwdi mot the thong nhi't, két hop véi nhau bang thir gi
d6 - bang thit cho phép chiing ta nhan biét thoi gian. Va vay, d6 chinh 1a
thoi gian: né hoan toan nim trong hién tai, trong tAm tri cia ta, duwdi dang
ky trc va ky vong.

Y twdng thoi gian c¢6 the chi ton tai trong tAm tri hién nhién da khong
tréd nén pho bi€n trong cac quan di€m cda Thién Chuia gido. N6 tham chi da
bi mét thay tu & Paris, Etienne Tempier, chinh thirc két tdi ta gido vao nam
1277. Trong danh muc nhirng ni€m tin bi k&t t0i, ta ¢ the' tim thay nhirng
dong sau:

https://thuviensach.vn



Quod evum et tempus nichil sunt in re,
Sedsolum in apprehensione.

Dich l1a: “[Duy tri y niém] tudi tac va thoi gian khong ton tai thyc t& ma
chi c6 trong tam tri [la ta gido]”. C6 1€ cudn sdch cua t6i s€ bi quy la ta
thuyét... Nhung dwa vao thyc t& Augustine van dwoc coi 1a thanh, toi c6 1€
khong phai qué lo 1ing vé né. Thién Chia gido, suy cho ciing, vd'n kha linh
hoat...

Dudng nhu ta c6 the dé dang bac bd ¥ twdng cia Augustine bing cich
lap luan ring nhitng dau vét cia qua khir trong ban than ta von chi phan
4nh mot cau tric thue & cla the gidi bén ngodi. Ching han William x&
Ockham, th& ky 14, trong cuén Philosophiae Naturalis (Tri€t hoc ty nhi€n)
da cho rang ta quan sét thd'y ca luan chuyén ciia bau tri va ca van dong nodi
tai ctia ban than, va do d6 cam nhén vé thoi gian qua sy ton tai dong thoi
ctia minh v&i thé gidi. Nhiéu thé& ky sau, Edmund Husserl® da phai nhan
manh - mot cdch hét sitc ding din - rdng can phai phan biét gitta thoi gian
vat 1y va “cam nhén ndi tai vé thoi gian”: d61 véi mot nha khoa hoc ty
nhién lanh manh hy vong trdnh khdi ddm chim trong nhitng vong xody vd
nghia cla sy tuyét d6i hoa, cai khdi niém ban dau (thé& gidi vat ly) phai
xud't hién trwede, trong khi d6 cdi khai niém phu thudc (y thirc) - mot cach
doc 1ap voi mirc dd hi€u biét cua ta VE nd - s€ bi quyét dinh bdi céi ban
dau. Theo d6, 1ap ludn ma ta dwa ra, cling nhw cia William, chi hop 1y khi
vat 1y hoc chitng té ring dong chdy khach quan clia thoi gian 13 hién thuec,
phd bién, va twong thich v&i triee gidc cta ta. Nhwng vat 1y dé chi ra ring y
niém thoi gian d6 khdong phdi 1la mdt thanh td” co ban cha thwe tai, liéu ta co
the ¢ tiép tuc phdt 1 nhan dinh ctia Augustine ma cho ring né ching ¢6
quan hé gi voi ban cha't thyce sy cia thoi gian?

Nghi van V€ sy cam nhin ban chi't ndi tai cua thoi gian thay vi ban cha't
khdch quan cua né thwong xud't hién trd lai trong tri€t hoc phwong Tay.
Kant® da thao luidn ban chdt cha khong gian va thoi gian trong cudn
Critique of pure reason®, va dién gidi cd khong gian va thoi gian nh mot
dang thirc sor khai ctia tri thirc - nghia 1a, nhitng thit khong chi lién hé véi
the” gidi khach quan, ma con ca cach thirc ma chd th€ cdm nhin ching.
Nhung 6ng ciing nhan ra rang trong khi thi gian dwoe hinh thanh bdi cam
nhan hiwrdng ngoai, nghia 1, bang cich chiing ta sdp x&p cdc su vat ta thiy
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bén ngoai ta, thoi gian dwore hinh thanh ndi tai trong ta, nghia 1a, theo cach
ma ta sdp x&p nhitng trang thdi bén trong ta. Mot Tan nira: cdi nén tang co’
ban chia cdu tric thoi gian cia thé gidi dugce tim thady & cai gi d6 cé quan
hé gan giii v&i cach thirc suy nghi va cam nhén cda ta, v&i y thire cla ta.
Diéu nay van ding ngay ca khi ta khong phai thd minh lac vao thuyét tién
nghiém ki€¢u Kant.

Husserl dd nhéc lai diép khiic clia Augustine khi 6ng md td sy hinh
thanh ctia kinh nghiém qua khai niém “ton lvu”® - bang cach st dung ah du
vé qua trinh cdm nhan mot giai di€u am nhac gidng nhw Augustine (thé
gidi trong thoi gian d6 da bi tw san hda, nhirng giai diéu da thay thé cho cac
bai thanh ca): & thoi di€m ma ta nghe mot ndt nhac, Am vang cla nhirng
n6t tredrc con “ton lwu”, va nd't nhac d6 cling tréd thanh mot phian cda qua
trinh “t6n lIwu” - vd moi thir cr ti€p dién nhw vay, ching duoc diéu chay
cung nhau sao cho thyc tai chira dgng mot dd'u vét lién tuc ctia sy ton lwu,
ngay mdt mo di. Theo Husserl, chinh nho qué trinh t6n Iwu nay ma cac
hién twong xay ra “thi€t 1ap nén sy ton tai cia thoi gian”. Hinh vé duoi day
dwoc vé bdi Husserl: truc ndm ngang tir A dén E bi€u dién thdi gian troi
qua; truc thing ding tr E d&n A’ bidu dién su “ton luvu” cla thdi diém E,
khi ma qué trinh sut lin lién tuc dién tién tr A d&€n A'. Nhitng hién twong
xdy ra gy deng nén thoi gian bdi vi, & thoi di€ém do, E, P’, va A' déu ton
tai. Biém thu vi & day la Husserl khong d6ng nhat nguon gdc cua hién
twong ludn thoi gian nay vao véi gia dinh vé tién trinh khach quan cta hién
twong (truc nam ngang) ma vao ky wc (cling nhw ky vong ma Husserl goi 1a
“du tién”®), nghia la theo dudng thing ding trong bidu do.

Y coa t6i & day 1a, diéu ndy s& van ctr ding (trong triét hoc tw nhién)
ngay ca khi trong th& gidi vat 1y von khong c6 th0’1 gian vat ly ton tai mot
cdch toan cuc sip dit moi thit theo mot dwong thang tuy€n tinh, ma chi la
nhtrng dau vét clia sy bi€n doi entropy.
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Pf

A.’

V&i sy dang 1én cia trao Iwu Husserl, Martin Heidegge r da viét - & mirc
ma tinh yéu d&i véi nhieng trang viét sang rd va trong tréo cua Galileo cho
phép t6i gidi ma thitr ngdén ngit mo h'd ddy dung y cia Heidegger - rang
“thoii gian chi ¢6 tinh tuén ty d6i v&i con nguoi”. Poi véi 6ng, thoi gian 1a
thdi gian clia nhan loai, thoi gian d& hanh dong, thoi gian d€ nhan loai gin
ké&t. Vi quan tdim d&n ban cha't sy tOn tai cua con ngwoi (cta “thwc the dat
ra cau hdi vé van dé€ ton tai”), sau nay Heidegger thdm chi r6t cudc dong
nha't y thitc ndi tai vé thoi gian véi truc ndm ngang cta ban than sy ton tai
cua no.

Nhirng trc gidc vé mirc d ma thoi gian dwoe coi l1a khach quan nay
van gilr nguyén y nghia cta ching d6i v&i moi thuyét duy ty nhién von coi
chu th€ 1a mdt phian cda ty nhién, khong hé ngan ngai néi vé “thyc tai” va
phén tich né - trong khi ciing thira nhan rang sy hi€u biét tryc gidc cla
chiing ta duworc chit loc k¥ lwong thong qua cdch ma cong cu gidi han cia ta
- nao bd - hoat dong. Nao bd 1a mot phian cua thwe tai, do d6 phu thudc vao
nhirng twong tac voi the gidi bén ngoai va nhirng cdu tric nho d6 tAm tri
hoat dong.
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Nhwng tam tri chinh la hoat ddng ctia ndo bd. Nhirng hi€u biét (it 6i) ma
chiing ta dang dat dwgre vé nhitng hoat dong nay chi ra rang toan bo nio bd
cta ching ta hoat dong trén co’ s&¢ mot tap the€ cac ddau vét cia qua khir ghi
lai trong c4c k&t ndi than kinh (synapses). Hang ngan cac k&t no1 lién tuc
dwore hinh thanh va x6a bd (nhat la trong gid'c ngu), d€ lai mdt phan anh
mo 4o ctia nhirng thir da anh hwedng 1én hé thong thén kinh cua ta trong qua
kht. Mot hinh dnh mo hd, chzatng nghi ngo’ gi ca - hay nghi xem c6 bao
nhiéu triéu nhitng chi ti€t ma d6i mét cda ta nhin thAy ma khong luu lai
trong ky trc cla ta - nhwng 1a mot hinh anh chira dwng nhirng thé gioi.

Nhirng thé gi¢i vo bién.

Chiing 1a nhitng thé&” gi¢i ma chang trai tré ddy hoang mang Marcel® da
tim lai dwoc vao mdi budi sdng, trong nhing trang d4u tién cta bd ti€u
thuyét A la recherche du temps perdu, trong con chéng mit & khodnh khic
khi ¥ thirc nhr mot bong béng nédi 1én ti sdu thdm thim. Thé gi¢i d6 ménh
mang ma ra tredc anh khi mi€ng banh madeleine trong miéng ggi lai cho
anh hwong vi cia Combray. Ban @6 ctia m6t thé” gidi rong 1on ma Proust da
dan m& ra qua ba ngan trang gid'y trong ti€u thuy€t vi dai cia minh. Can
phai nhé rang, mot cudn tiéu thuyét khong phai 12 mot sy twong thudt cia
céc sy kién dién ra trong th&” gici, ma 1a chudi ky trc cia mot con nguoi. Tue
hwong vi ngot ngao clia mi€ng banh madeleine m& dau cau chuyén, cho
dén tw cudi cung - “thoi gian” - cda phian cudi, “Thoi gian tim thdy”, cuén
sdch chinh 12 nhitng m&i ndi than kinh hdn don, ti€u tiét ngodn ngoeo udn
khic trong b ndo ctia Marcel.

Proust da tim thdy mot khong gian v6 han v&i vo van nhirng chi tiét,
hwong vi, suy xét, cam giac, suy tw, tai thi€t, mau sdc, 30 vat, tén g01, ngoai
hinh, xtdc cadm... tit ci g6i gon gitra nhitng nép gap clia khdi ndo nam gilra
hai tai ctia Marcel. Pay la dong chay thoi gian quen thudc véi kinh nghiém
ctia ching ta: d6 l1a noi nd an ndu, bén trong ching ta, bén trong sy hién
dién tuyét d6i can thi€t ciia nhirng da'u vét trong hé than kinh chiing ta.

Proust da the hién ra't r6 rang diéu d6 khi viét trong tap sach dau tién:
“Thuyec tai chi 1a ki€n tao cta ky wc”. Va ky tc, vé phan nd, 1a mot tip hop
céc da’u vét, 1a mot san pham gidn tiép clia s dién tién d&n dan mat trat ty
cta thé& gidi, cua phwong trinh nhd bé ma ta da viét, AS = 0, phwong trinh
da néi véi chiing ta ring thé gidi von & mot ciu hinh “dic biét” trong qué
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khtr va do d6 né da (va dang) d€ lai cac dau vét. “Pidc biét”, cb 1€ chi la
teong d6i voi mot vai hé thong hi€m hoi - trong d6 ¢ ching ta.

Ta 1a nhirng ciu chuyén, chira tron trong vong hai mwoi phan phia sau
ddi mét, nhitng nét phdc ctia nhirng da'u vé&t con lai do sy hoa tron van vat
trong thé& gidi nay, hudng dén nhirng dw doan vé nhitng sy kién trong
twong lai theo xu hwdng tang tredng cua entropy, trong mdt géc nhd dic
biét ctia cdi vii truy ménh mong hdn loan.

Khong gian nay - ky tc - k&€t hgp v&i qua trinh lién tuc duv todn la coi
ngudn cta cam gidc ching ta vé thoi gian nhw la thoi gian, va ban than
ching ta nhw 13 ban than chiing ta. Hay suy ngdm: ndi tAm chuing ta c6 thé
dé dang twdng twong vé nd thoat khoi khong gian va vat cha't, nhung liéu
n6 ¢6 thé hinh dung ra né ton tai bén ngoai thoi gian hay khong?

Chinh d6i v&i cai hé vat 1y ma ta thudc vé do, do cach thire ky la ma né
twong tdc voi phian con lai cda thé gidi, do kha nang cho phép cac dau vét
dwore Iwu lai, va do chiing ta, nhirng thye the vat 1y, dwoc 1am nén tw ky ¢
va ky vong, ma vién canh ciia thoi gian dd mé ra truede mét ching ta nhu
mot 167 mon nhd bé. Thoi gian cho ta mét cach ti€p can gidi han dén thé
gidi. Thoi gian, do d6, 1a dang thirc ma ching ta, nhitng thye the€ ma bo 6¢
V€ co ban lam nén b&i ky rc va tdm nhin vao twong lai, twvong tac véi thé
gidi: n6 1a c6i ngudn ban thé cua chiing ta.

Va cua cd kho dau.

Dirc Phat da ddc két diéu nay vao mdt vai cdu chdm ngbén ma hang tri€u
con ngwoi da nhan lam nén tang tri€t 1y cudc sdng cia minh: sinh ra 1a dau
kho, gia nua la dau khd, bénh tat 1a dau kho, chét chéc 1a dau kho, chung
sdng voi ngwoi ta cam ghét 1a dau kho, xa cach nguoi ta yéu thwong 1a dau
kho, nhirng duc vong khdng dat dwoe 1a dau kho. D6 1a dau kho vi ching ta
s& phai mat di nhitng gi chiing ta ¢6 va gin b6. B&i vi moi thit bit dau déu
phai két thic. Piéu khién ching ta dau khd khong nidm trong qué khit hay
twong lai: né & day, by gio, trong ky ¢ cia ching ta, trong nhitng ky
vong cua ching ta. Ching ta khao khat thoat khéi thoi gian, ching ta cam
chiu dong chay thoi gian: ta chiu dwng thoi gian. Thoi gian 1a dau kho.

b6 1a thoi gian, va vi nd, ta bi quyén ri va cling d6ng thoi gdp nhiéu
rac r&i - va ¢c6 18 cling vi nd, ban doc than mén, anh trai t61i, em géai t61, ban
doc ntra, dang cam cudn sach nay trong tay. B&i vi nd chfmg la gi cd, n6 chi
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121~m(f)t ciu tric thodng qua cda thé gidi, mot bi€n dong phu du trong sy
dién ti€n cla th& gidi, mot thir ¢6 khd nang tao nén chinh chiing ta: nhirng
hién hiru ctia thoi gian. Mot thit ma sy hién hiru clia chiing ta da phai méc
no’, mot thir cho ching ta mén qua quy gid chinh la sy ton tai cua ta, va la
th tao ra cho ching ta do twdng phlu du vé sy treong ton von la ngudn
gdc ctia moi kho dau.
Am nhac cta Strauss, va 1&i cia Hofmannsthal da hdt 1én diéu d6 véi sw

tinh t& tan khd'c:

Ta nhd ta thud thiéu thdi..

sao ma xa xOi..

khi ta 1a Resi bé nhod

nay ta la ba 130 gia nua?

.. D6 hin 13 § chua?

Nhung sao Ngudi chang gifu né gium ta?

Van diéu bi &n

mong manh trong thdéi gian

sao ta con niu giu?

Van thu trugt qua tay

tan vao vé vong nhu sudng budi sdm..

Théi gian that la k¥

khi ta ching mudn, né chang 1a gi.

ROi bat chdt bién di.

Théi gian 8 khdp ndi khdp chén.

Thém dam trong ta.

Phang phdt trén vang tran,

md mang trong déi méit,

léng 1é gitia doi ta.

0i nang tién bé nhd.

Luc véi va théi qua ta,

khi déng bang bat dong gilta dém khuya..
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SUOT NGUON THO1 GIAN

Chiia co lé con cho ta

nhiéu miua nira -
hay chi mia dong toi day
nhitng ngon song dai dwong
sé bé tan nhitng mom dd chénh vénh.
Hay tinh di. Nang chén rivou nong
swo'i am khdt khao

trong vong quay ngdan ngii. (I, 11)

bit d4u v&i hinh anh thoi gian quen thudc: cdi gi d6 chay troi déu
din va dong nha't trong khip vii tru, ma trong né van sy xay ra. Véi y
niém rang c6 mot hién tai ton tai trong khip vii try, mot cai “ngay lic nay”
ci’u thanh nén thyec tai. Qua khir voi ta't cd moi ngwoi déu xac dinh, da qua,
da xay ra. Twong lai thi m& va ba't dinh. Thyec tai chay troi t qua khir, qua
hién tai, va hwdng t&i twong lai - va sy ti€n héa clia van vat toe qua khir toi
trong lai 12 ba't d&i xttng ndi tai. Ta di cho rang, ddy 1a ciu tric co’ ban cta
thé” gidi nay.

Burc tranh quen thudc nay da vo tan, da ty the hién minh chi 1a mot xap

xi ctia mot hién thye phirc tap hon ra't nhiéu.

Mot hién tai chung cho ca vii tru von khong ton tai (Chwong 3). Cac sw
kién vdn khong dwoc sip thit trr theo qué khir, hién tai va twong lai; ching
chi dworc sip thir ty khong hoan toan. C6 mdt hién tai xung quanh ta, nhung
chealng cO “hién tai” nao d6i voi mot thién ha xa x6i. Hién tai 1a mot hién
twong cuc bo, chir khong phai mot hién twong phd bi€n toan phian.
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Sw khac biét gitra qua khir va twong lai khong ton tai trong cac phwong
trinh co’ ban dién ta cdc sy kién cia thé gidi (Chwong 2). Sw khéc biét xui't
hién vi vii tru trong qua kh roi vao mot trang thai cé th€ coi 1a dac biét khi
xét toi nhin thirc mo h' cha ta vé van vat.

Mot cach cuc bd, thoi gian tréi di voi tdc do khac nhau phu thudc vao vi
tri va t6c do cha ta. Khi ta & gan mot vat nang (Chwong 1), hoac khi ta
chuyén ddng nhanh (Chwong 3), thoi gian sé trdi cham lai: gitra hai sy kién
khong c6 khoang thoi gian vdi gid tri duy nhét; nd cé nhiéu gia tri do khac
nhau.

Nhip thoi gian troi di dwgre quyét dinh béi treong ha'’p dan, mot thye the
voi dong lwe van dong riéng dworec md ta bdi cac phwong trinh Einstein.
Néu ta bd qua nhirng hiéu &ng lwong tir, thoi gian va khong gian sé la
nhitng mit khdc nhau ctia mot thir keo gin k&t van vat ma chiing ta dwoc
nhung chim trong d6 (Chwong 4).

Nhwng thé gidi ¢6 ban cha't lwgng tir, chd't keo khdng thoi gian cling chi
la mot xap xi. Trong quy ludt co ban cha thé gidi nay, chrflng c6 khong
gian, cling chglng cé thoi gian - chi ¢6 nhitng qua trinh chuyén bién cac dai
legng vat 1y nay thanh cac dai lwong vat 1y khac, ma twe d6 ta cé th€ tinh
todn cac xac sua't va cic mo1 quan hé khac nhau (Chwong 5).

O mitc d6 co ban nhat ma ta biét dén ngay nay, chang cO gi mang dac
tinh cda thoi gian giong nhu ta hing biét. Chang 0 bi€n s6 ddc bi€t nao la
“thoi gian”, chang c6 s khac biét nao gitra qua khir va twong lai, va chang
c6 khong thoi gian (Phan IT). Ta van biét cach viét cdc phwong trinh mo ta
thé gidi. Trong cac phwong trinh nay, cac bi€n s6 ti€n hoéa la twong doi voi
nhau (Chwong 8). N6 chzatng phai mot the gidi “tinh tai”, hay mot “vi tru
kh6i” trong d6 moi sw thay doi déu la do giac (Chwong 7): tréi lai, thé gidi
cta ta 1a mot thé” gidi cia cac sy kién, thay vi cta cac sy vat (Chwong 6).

DPay 1a cudc hanh trinh d&€n véi mot vi tru khéng ¢6 thoi gian.

Hanh trinh tré lai cla ta 12 sw ¢6” gdng nim bét c4ch thitc cdm nhdn thoi
gian tr mot thé” gidi khong ¢6 thoi gian (Chwong 9). Piéu dang ngac nhién
la, ban than ching ta hda ra dong vai tro nhat dinh trong sy xudt hién tré
lai cua thoi gian. Tw gde nhin cla ching ta - géc nhin ctia nhirng sinh vat &
mot gbc nhod bé cha thé” gidi nay - ta nhin thdy thé” gidi dang troi di trong
thoi gian. Ta chi twong tac voi phin nhd cua thé” gidd, ta nhin thé gidi mot
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cach mo’ nhat. Sy mo’ nhat nay ¢6 ca dong gdép cta tinh bat dinh lwgng ti.
Sw thi€u hut théng tin tie d6 kéo theo sy tOn tai cia mot bi€n s6 dac biét -
thoi gian nhiét ddng (Chwong 9) - va sy toOn tai cia entropy von la s& do
cua su bat dinh.

C6 1€ ta von thudc vé mdt phian nhd bé cua thé” gidi nay, cai phéan twong
tdc v&i phéan con lai cha thé” gidi theo cach ma dai lwong entropy trén kia
nhd hon & mot phia cia thoi gian nhiét dong. Sy dinh hudng cua thoi gian
do d6 la cé thyc, nhung phu thudc vao géc nhin (Chwong 10): entropy cua
th& gidi tirong doi vori chiing ta tang theo thoi gian nhiét dong. Ta thay sy
xud't hién cua van vat theo trinh ty ciia bi€n s6 nay, cdi ma ta goi mot cach
don gian 1a “thoi gian”, va sy ting tredng cla entropy cho phép ta phan
biét qua khtr v&i twong lai, dan khoi mé vil try ra trede ta. N6 quyét dinh
sy tOn tai cua cac da'u vét, tan dw, va ky rc vé qua khir (Chwong 11). Con
ngwoi 1a mot hé qua cha tién trinh lich st vi dai cia qua trinh tdng entropy,
gin két bdi ky trc dua trén cdc dau vét. MOi ngudi chiing ta 13 mot the
tho'ng nha't, b&i vi chiing ta suy twdng vé thé” gi¢i nay, b&i vi ching ta da
hinh thanh nén mét hinh dnh cta mot thue the doc 14p qua sy twong tac voi
d6ng loai, va b&i vi né 1a dién mao thé” gidi tw mot géc nhin thdng nha't
nho ky &c (Chwong 12). Tw d6 xud't hién cdi ma ta goi la “dong chdy” cia
thoi gian. Pay ti€ng thoi gian.

Bién s& “thoi gian” 1a mot trong rd't nhi€u bi€n s6 mo ta thé” gidi nay.
N6 1a mot trong cdc bi€n sd cla treong hap dan (Chwong 4): & thang do
1on thwong nhét, ta khong ghi nhian nhirng thang giang lwgng té (Chwong
5), do @6 c6 th€ xem thoi gian nhw céi thire th€ mém mai cha Einstein; &
thang d6 1on cda ta, nhitng van dong cua thyc the’ d6 1a nhd bé va c6 th€ bd
qua. Do d6 ta c¢6 th€ xem khong thoi gian dong cirng nhwr mot mét ban. Mat
ban nay c6 cic chiéu khac nhau: c6 chi€éu ma ta goi la khong gian, va c6
chiéu ma theo d6 entropy tang tredng, ta goi la thoi gian. Trong cudc s6ng
hang ngdy, ta chuyén dong v&i tdc dd cham chap khi so v&i toc d6 dnh
sdng, va do do ta chaalng cam nhan thd’y sy khac biét vé thoi gian riéng cia
nhirng d6ng h'd khac nhau, va sy khac biét vé tdc do tr6i cua thoi gian &
nhirng khoang cach khac nhau d6i vori mot vat the ndng ciling qua nhd bé d€
ta ¢ thé nhan biét.

Ké&t qua 1a, thay vi rad't nhiéu thoi gian khac nhau, ta ¢ the néi vé mot
thoi gian duy nhét: cdi thoi gian ma ta cam nhan - déu din, pho bién, va ¢6
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trinh ty. Bay 1a mot sy xa’p xi ciia mot sy xap xi ciia mot sy xap xi cdia the’
gidi thye mo ta tor géc nhin cda nhan loai von 1€ thudc vao sw tang tredng
cta entropy, hay la sy phan dnh ctia dong chay thoi gian. Ta, nhw trong
Ecclesiastes da viét, cé thoi gian d€ sinh ra va ¢6 thoi gian d€' chét.

Pay thoi gian cla chiing ta: mot khéi niém da 1op, phirc hop, v&i nhiéu
tinh chi't khac biét ridt ra tw nhirng x4p xi khac nhau.

RAt nhiéu thdo ludn vé thoi gian hoan toan rdi rim bdi vi ngudi ta don
gian khong nhéan ra khia canh phirc hop va da 1op ctia n6. Ngwoi ta da
pham sai Tam khi khong nhin vao sy ddc 14p cda céac 1op lang khac nhau.

DPay la ciu trdc vat ly cda thoi gian trong hi€u biét cia toi, sau sudt mot
cudc doi rong rudi voi no.

Nhiéu phan cta cau chuyén nay cé co’ s& vieng vang, nhiéu phan khac
c6 vé dang tin cdy, va ciing ¢6 nhirng phan chi 1a nhitrng phan doan may rui
trong mot nd lic nim bAt btk tranh toan thé.

Thwc t& 1a hdu hét cac van dé dwoc di€m lai & Phan I cha cudn sach
déu dwgc kiem nghiém bdi vo sd cac thi nghiém khéac nhau: sy cham lai
cta thoi gian theo do cao; sy khdng ton tai cda hién tai; mdi lién hé gitra
thoi gian va trieong ha'p din; ban chdt ddng lwc hoc ctia mdi quan hé gitra
cdc thdi gian khic nhau, va rang nhitng phwong trinh co’ ban khong phin
biét phwong hwdng cla thoi gian; mdi lién hé gitra entropy va sy 1am nhoe.
Tat cd nhirng diéu nay déu dwore ki€m chirng rd rang.

Ring treong hap din c6 cdc tinh chat lwong ti dwge xem 13 mot két
ludn ma moi ngwoi d6ng ¥, midc dau két ludn d6 chi dworc rit ra toe nhirng
1ap luan 1y thuyét thay vi nhitng bang chirng thirc nghiém.

Sw thi€u vdng bién s thdi gian trong nhitng phwong trinh co’ ban, nhw
thao ludn & Phan II, 1a hop 1y - nhwng thdo ludn vé dang cua nhirng
phurong trinh nay van con tranh ludn. Ngudn gdc cua thoi gian dya trén
tinh khong giao hoan lwgng tix, thoi gian nhiét dong, va thuc t& rﬁng i
ting entropy ma ta quan sét tha’y phu thudc vao twong tdc cua ta voi vil try
la nhtng y tu’O’ng to1 say me, nhung chang c6 bang ching khang dinh nao,
va cting khong hin dworc chd’p nhan rong rai.

Piéu hoan toan dang tin cdy, trong moi treong hop, 1a su that ring cdu
trdc tuan ty thoi gian cua thé” gidi khac xa so v&i cdi hinh dnh ngdy tho ma
ta hang c¢6 vé nd. Hinh anh ngay tho’ nay phut hop v&i cudc séng hang ngay
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clia ta, nhung khong di d€ ta nim bit tha'u hi€u thé gi¢i nay & nhitng nép
g&'p nhd bé tinh t&, hay & sy rong 16n bao la ctia né. Va chic chin ring, né
cling khong da d€ ta c¢6 the€ hi€u dwoec ban the cta chinh ta, bdi vi bi mat
cta thoi gian giao hoa véi bi mat clia ban chi't cd nhan ta, véi bi mét cda y
thirc.

Bi mit cla thoi gian da luon khién ta boi r6i, khud’y dong nhirng cam
xdc sau xa nha't. Sdu xa d&n dd ndy sinh &p u nhirng tri€t ly va ton gido
khac nhau.

Tdi tin rang, nhw Hans Reichenbach® di ting viét trong mot trong
nhitng cudn sich sing rd nhat cda 6ng vé ban chit clta thoi gian, The
direction of time (Huedéng cla thoi gian), rang d€ thoat khoi ndi lo 4u ma
thoi gian gy ra cho ching ta, Parmenides® da chdi bd sy ton tai cla nd,
Plato da twdng twong mot thé” gidi cla nhirng y twedng ton tai ngoai thoi
gian, va Hegel® néi vé nhitng khoanh khic Tinh than siéu vwot thoi gian
va biét @iy @i vé chinh né. D€ thoat khoi ndi lo 4u nay, ta da twdng twong
ra cbi “vinh hang”, mot thé” gidi ton tai bén ngoai thoi gian, 14 chdn cia
céc thién than, cta Thwong d&, va cua nhirng linh h'on bat t¢.® Cam xiic
sdu xa cua ta vé thoi gian da cdng hi€n vao kién tric cda thanh dai triét
hoc nhiéu hon ca cong hi€n cta logic va ludn ly. Cam xidc nguorc lai, sy
ton tho thoi gian - Heraclitus® hay Bergson® - ciing dé sinh ra b4’y nhiéu
tri€t ly, va cling chrfmg dwa ta di dé€n dau trong hi€u biét vé ban chat thoi
gian.

Vit 1y hoc cho phép ching ta tham thd'u qua céc 1&p lang cda bi an nay.
N6 lam sdng td sy khac biét gitra c&'u tric tuan ty cla thoi gian v&i nhitng
gi ta cdm nhan. N6 cho ta niém hy vong c¢6 th€ tha'u hi€u ban chat cua thoi
gian sau 1op swong day dac ciia cam xuc.

Nhwng trong cudc truy tim thoi gian, dan di xa véi cdm nhén cta chinh
minh, ta r6t cudc lai kham phd ra ban than ta - hét nhw Copernicus say mé
nghién ctru chuyén ddng ctia bau troi, rot cuéc da thau hi€u chuyén dong
cta Trai dat dwdi chan minh. C6 1€, suy cho clung, khia canh cdm xuc vé
thoi gian ching phai mot 16p swong ngin cdch ta v&i ban chat thoi gian
mot cach khach quan.

Co 1€ cam xtc veé thoi gian chinh /a thoi gian ctia ching ta.
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T6i khong nghi ring con c6 gi khic nhiéu hon the. Ta cé th& dit ra
nhirng cau hdi m&i, nhwng ta phai can than véi nhieng cdu hoi ma ban than
né khé cé the dwoc dit ra ro rang. Khi ta tim dwore ta't ca nhirng khia canh
veé thoi gian ma ta ¢6 the mo ta, ta sé tim dwoc thoi gian. Ta ¢6 the phac
mot ciu hoi tuy tién vE ban cha't thoi gian vegt ngoai kha nang 1ap luin cta
ta (“TSt thoi, thé tai sao né “trdi”?”), nhung toi tin ring & mirc dd d6 ta s&
chi 12 nhitng c4 th& ludn 14n 16n, ¢d” ging bién nhitng ti nglr xAp xi khdng
hop 1y thanh thyc t&. Khi ta khong thé phac thao van d€ mdt cach chinh
x4c, thuong d6 khong phai 13 do sw siu sic ctia cAu hdi: ma bdi vi né 1a
moOt cau hodi sai [am.

Trong twong lai, ta s& hi€u biét siu sic hon? Téi nghi vay. Tri thirc ctia
nhan loai da ti€n trién chéng mit trong cdc thé ky vira qua, va ta van con
tiép tuc kham phd ra nhitng diéu méi mé. Ta dang mo' h'6 ndm dworc bi mat
cta thoi gian. Ta ¢6 th€ nhin thdy thé& gi¢i khdng ¢ thoi gian: voi tué
nhan, ta ¢6 th€ cdm nhin dwee ciu tric siu xa cla the gidi nay khi ma thoi
gian ta hang quen thudc ch:ing con ton tai - nhu thing kho trén dinh doc
thay dwore Trai dat dang quay khi Mat trovi 1an xudng. Va ta dang dan nhan
ra ta chinh la thoi gian. Ta l1a khoang khong gian mé ra b&i nhirng 167 mon
ky trc gitra nhitng k&t n&i ching chit clia t& bao than kinh. Ta la ky trc. Ta 1a
niém hodi niém. Ta mai miét ngéng chd mot twong lai ching bao gid t&i.
Cai khong gian m& ra theo cach d6, bdi ky e va ky vong, chinh 1a thoi
gian: d6i khi la cdi nguon cta khd dau, nhung suy cho cung la mét kha
nang thi€n phu diéu ky.

Mot phép mau quy gid tee vo s& sy k&€t hop khac nhau da mé ra voi
chiing ta, cho phép ching ta t6n tai. Bay gio ta ¢c6 th€ mim cwoi. Ta ¢ thé
quay trd lai thanh than tha minh ddm chim trong thoi gian - trong thoi gian
hiru han clia ta - d& tdn hudng nang niu tirng khodnh khic phii du ctia vong
doi ngén ngtli nay.

NHU MAU CUA GIAC NGU
O Sestius,
nhiing ngdy ngan nguti,
ta ching cé thdi gian,
ma md nhiing gific mdéng dai. T, ¥
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Trong phéan ba ctia bd st thi vi dai An Pd Mahabharata, Quy Da xoa
(Yaska), mot linh h'don day quyén lwc, da héi Yudhistira, ngeoi gia nhat va
thong thai nhit trong nim anh em nha Pandava, ring d4u 12 bi 4h 16n nha't
ctia moi bi an. Cau tra 1o cda Yudhistira toe d6 da vang vong qua hang thé
hé loai ngwoi: “MObi ngay vO s nguoi da chét, vdy ma nhirng nguredi con lai

2,99

van song nhw th€ ring ho 12 ba't ti”.

Toi ch§ng mo mong rang minh s& sdng nhrr minh s& ba't t. T6i khong
so’ cdi chét. Téi s¢ khd dau. T6i s gia nua, nhwng gior diy ciing da it hon,
khi t6i dang ching ki€n tudi gia thanh than va hanh phiic cia cha t6i. T6i
so hii sy y&u dudi nhu nhwoe, va sy thigu ving yéu thwong. Nhung céi
chét chéing de doa noi t6i. N6 chﬁng khién t6i s hai tor nhirng ngay trai tré,
va ngay d6 toi nghi rang c6 1& d6 1a chuyén con qué xa voi trong twrong lai.
Nhung nay, & tudi sdu mwoi, ndi s hii d6 van chwa tim t&i. Toi yéu cudc
song, nhwng cudc song cling 1 tran trd, phién ndo, 1a kho dau. Toi nghi vé
cdi chét nhue nghi vé mdt sy yén nghi xirng ddng. Nhii mau ctia gid'c ngt,
Bach da goi nhw vy trong ban cantata BWV 56 diéu ky ctia minh. Nhii mau
s& nhe nhang d&&n nhim mit cho ta.

Job qua doii khi da “dd s6 ngay”. That 1a mot tw hay. Téi cling mudn dat
dén cdi cdm gidc cta “dd s& ngay”, mim cuwdi déng lai vong doi ngin ngdi
ndy. Vang, tOi vAn tin hwdng nd; van say mé bong tring trén mit bién hay
nhirng ny hén cia ngwoi phu nir ta yéu, say mé sy hién dién ctia nang von
tda sdng y nghia cho van vat; vin tin hwédng nhirng chiéu Chi nhat mia
dong nam dai trén ghé sofa dién chang chit nhitng ky hiéu va cong thirc vao
to gid'y tring, mo’ mong rang ta dang nim bit dwoc mot bi mat nhd nhoi
gilra hang ngan bi mat quanh ta... T6i vin say mé nwdc tir chén thdnh, twr
cudc sdng dang trao diang, vira diu dang vwra thu dich, vira 16 rang vira kho
hi€u, ddy nhitng bat ngd... Nhung toi cling d4 udng dd nhitng cay ding
ngot ngao cua thi nwde diéu ky nay, va né€u mot thién than dén néi voi toi
ngay lic nay, ring “Carlo, d3 d&n lic r'o6i”, tdi s& chflng nai xin thém thoi
gian du chi d€ k&t thic ciu van dang d& nay. T6i s€ chi mim cwoi di theo
nguoi.

Sw so hai cai chét cua ta ¢c6 vé nhw 1a mdt sai am cua ti€n hoa. Rat
nhiéu loai dong vat phan xa hoang s mot cach ban nang va chay trén
tredc ké thit dang dé€n. DB6 1a moét phan xa lanh manh cho phép chiing thoat
khoi hi€m nguy. Nhwng d6 chi 1a ndi hodng s¢r chd'c 14t. Chon loc ty nhién
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da sinh ra cdi loai linh tredng voi chirng dai phi ndo bo nay, voi kha nang
tién dodn twong lai mot cach vwot trdi. Kha nang dac bi€t nay qua nhién vo
cing httu ich, nhung ciing chinh né treo treé'c mét ta mot cdi chét khong
th€ nao tranh khdi, va diéu nay ciing gdy nén ndi hodng so' va mong mudn
trén chay. V& co ban, t6i nghi ring ndi so’ hii cdi chét 1a két qua ciia mot
st giao thoa ngiu nhién va tly tién gitra hai 4p lwc chon loc ngiu nhién -
két qua ctia mot sy k&t ndi tw ddng trong bd ndo ching ta, chir chéng phai
cdi gi d6 hiru ich hay c6 y nghia gi hon. Moi thtt déu c6 bit dau va két
thic, k€ ca ban than loai ngwoi. (“Trai dat da qua tudi thanh xuén; da mat
roi gid'c mo hanh phiic. Va mdi ngay ta lai gan v&i cét bui hon”, nhwe Vyasa
da n6i trong s thi Mahdbhdrata.) So sy thay doi, sor cdi chét, giong nhw la
so’ thure t€7 gidng nhw s¢ dnh sang Mat troi. Tai sao chir?

b6 1a nhieng 1y 1€. Nhwng cude sdng cua ta lai chéng dwoc chi phdi bdi
cac 1y 1€. Ly 1€ gitdp ta lam sang t6 nhirng ¥ twdng, tim ra nhirng sai [am.
Nhwng cung nhirng 1y 1€ d6 cling cho ta thd’y nhirng m6 hinh hanh ddng cta
ta dwgrc kham siau bdi ban chat dong vat, cia ké di sédn, cta tinh bay dan:
13p luan lam sang t6 diéu nay, n6 chzamg tw tao ra di€u d6. Ta, & mirc ban
nang so’ cap, khong phai 1a sinh vat 1y tri. Ta c6 th€ nhiéu hay it tré nén ly
tri & mirc do thir cdp. Nhwng & ban nang so cdp, ta hanh déng theo khat
khao dworc song, theo ban nang ki€m mdi, theo ban nang tim dén tinh yéu,
va ban ning tim vj trf cla ta trong cong dong... Mtc do thi cAp ching hé
ton tai né€u khong c6 mirc d6 sor cAp nay. Ly tri phan x& ban nidng, nhung
cling st dung cuing nhirng ban nang dé lam tiéu chi phan xt. N6 dat tén cho
van vat, va cho ca cai khat khao kia, né cho phép ta vuot qua nhirng
chuwdng ngai, nhin thad'u nhirng diéu an gidu. N6 cho phép ta nhin ra v van
nhirng cdch sdng khong hi€u qua, nhirng ni€ém tin sai [dm, va nhitng dinh
kién cfia ta. N6 di phat trién d€ gitp ta hi€u dwoce ring nhitng con dudng
ma ta deo dudi, cho rang ching din d&n con m6i ma ta dang sin dudi, thuc
ra 12 cdc con dwong sai TAm. Nhwng cdi dan 1di cho ta chffmg phai I1a nhirng
suy tr v€ cudc song: ma chinh la cudc song.

Viy cdi gi 12 cdi thye sy din 161 cho ta? DAy 1a diéu kho ¢6 th€ néi 16.
Cé I€ chuing ta cling khong hoan toan bi€t dwoc. Ta nhian ra dwgrc nhirng
dong lyc trong ta. Ta dit tén cho nhirng dong lyc do, va ta c6 ra't nhiéu
nhitng dong lwc nhw vay. Ta tin ring ta ciing ¢c6 mot vai dong lwc nhw cdc
loai dong vat khac; vai cdi khac chi ¢6 & con nguoi - va mot vai cdi thi chi
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¢6 & mdt nhdm nhd nhirng ngwoi ma ta tw cho minh thudce vé dé. Bai khat,
t0 mo, mong mudn sé chia, dam mé yéu thwong, yéu thwong, theo dudi
hanh phiic, tranh gianh dia vi, khat vong dwgc thira nhan, dwgc coi trong va
yéu thwong; sy trung thanh, danh ti€ng, long kinh Chda, khat vong voi sw
cong bing va tr do, dam mé tri thitc...

T4t ca nhirng diéu nay dén tw dau? Tw cdi cach ma ta dwore tao thanh, tw
cdi ma tinh co lai 1a ban th€ cua ta. Ta l1a san pham ctia mot qua trinh chon
loc lau dai cda cac cau tric héa hoc, sinh hoc, van héa von da twong tac
v&i nhau & nhiéu mic do va trong thoi gian dai 1au d€ hinh thanh nén cai
qud trinh nyc cwoi chinh 1a ching ta. Cdi qué trinh ma ta chzamg cO bao
nhi€u hi€u bi€t qua viéc suy tw V€ chinh ban than ta, soi lai chinh minh. Ta
phtrc tap hon 1a nhirng gi ma cdc nha thén kinh hoc cta chiing ta c6 th€
hinh dung. Sy phat tri€n thuy trdan vwot trdi kia 1a ra't dang ke, né da dwa ta
1én Mt tring, cho phép ta kham ph4 cdc hd den, va gidp ta nhén ra ring ta
cling 12 ho hang v&i loai bo rua. Nhuwng né van khong da d€ cho phép ta
gidi thich vé chinh ban than ta.

Ta con chaalng o “hi€u” ¢6 nghia la gi. Ta xem xét the” gidi nay va md ta
no: ta dwa nod vao trat ty. Ta chfmg ¢ bao nhi€u hiéu bi€t vé m6i quan hé
gitra nhitng gi ta thd'y vé thé¢ gidi va ban than thé gidi. Ta biét rang chiing
ta ra't thi€n can. Ta chi nhin thdy mét ctra s6 bé xiu clia cdi phd dién tw rong
Ion ma van vat dang phat xa. Ta khong thdy cdu trdc nguyén t& cltia vt
chat, cheamg tha'y do cong ctia khong gian. Ta thdy mot thé” gidi mach lac
ma ta ngoai suy tw trong tac clia ta v&i vil try, to chirc qua nhirng thuit ngtr
don gian ma cai bo 6c v6 cung ngdc nghé&ch cua ta c6 the€ suy luan. Ta nghi
vé th& gidi qua nhirng tdng dd, nhirng rdng ndi, nhirng ddim may, con
ngwoi, va dé 1a “th& gidi quanh ta”. VEé cdi thé gidi doc 14p voi ta, ta nghi
la ta bi€t kha nhi€u, nhung chglng bi€t cai kha nhiéu do6 thyc sy la bao
nhiéu.

Tw duy cuda ta la con moi cua chinh di€m yé€u cua nd, nhwng hon thé,
con l1a con m6i cua chinh quy luit cia nd. Chi ma't vai thap nién d€ thé” gidi
cé th€ thay doi twr 4c quy, thién than, va nhirng mu phu thiy, d&€n nguyén ti
va song dién twr. Chi vai gam ndm doc la du d€ x6a tan moi thyc tai trong
mat clia ta va bién chiing thanh dd loai hinh thu ky dj. Ban chi c¢an danh it
tuAn 1& véi mot ngwdi ban mic chirng tdm than phan liét dang triin tré d&
giao ti€p d€ nhan ra ring tim than 13 mot thir céng cu san kha'u khdng 6 ¢6
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the€ dan dwng nén ca th& gidi nay; va ban khé ¢6 the€ tim dwoc nhirng 1y 1€
d€ phan biét né v&i tinh trang tdm thian tp the cua ching ta, von la cai nén
tang cho cudc s6ng xa hoi, tAm linh, va tri thirc. C6 1€ 1a trwe ra sy ¢6 don va
mong manh dé t&n thwong cta nhitng ngwoi ty tach minh khoi trat ty chung
ctia van vat... Thi chirng V€ thyc tai va tinh trang tdm thén tap the da tién
héa hoda ra la rd't htru hi€u, chinh ching da dwa ta dé€n hiéu bi€t ngay nay.
Ta da tim ra cong cu d€ d6i phd vai tinh trang tim than tip thé nay, va d€
tham gia vao trong dd; va trong s& do, ly tri 1a mot cong cu vo cung hwru
hi€u. Mot cong cu quy gia.

Nhung n6 chi 1a mot thir cong cu, mot cdi kim cang cua. Ta diung né d€
lam viéc v&i cdi thir vat chd't 1am ti bang va Itva: nhitng cam xdc s6ng dong
va bung chdy. D6 la thir vat chdt ma ta dwge tao thanh. Ching 16i kéo, x6
day ta, va ta thi khodc l1én ching nhirng loi 1€ bong bay. Chung la dong lwc
hanh ddng cua ta. Va c6 gi dé trong ching vudt khoi cdi trat ty ciia nhirng
cudc dam luan caa ta, vi ta biét rang, suy cho cling, moi c¢& géng sip x&p
trat ty déu de sot lai cai gi dé 1a ngoai 1€.

Va c6 vé ddi vdi tdi, cdi cude song ngin ngdi nay chgng c6 g1 hon the:
ti€ng gam thét cua nhirng xtic cam chi phdi ching ta, ma doéi khi chiing ta
c& ging nhan danh mot thwong d&’, mot dirc tin chinh tri, mdt thir nghi 1& d&
tri’n an ta rang, & mic dd co ban, van vat déu c6 trit ti, trong mot tinh yéu
vi dai vO bién - mot ti€ng gam thét dep dé. D61 khi 1a ti€ng kéu dau thwong.
Do6i khi 1a mot khic ca.

Va nhirng bai ca,nhw Augustine da chi ra, la mét cam nhén vé thoi gian.
NG la thoi gian. N6 1a bai thanh ca Vedas ma ban than né 1a sy dom hoa ctia
thoi gian. D6 1a ti€ng violin trong phin Benedictus ctia ban Missa Solernnis
cta Beethoven, vé& dep tinh khiét, ndi tuyét vong tinh khiét, va niém vui
tinh khiét. Ta ling ngwoi, ta nin thé, ta mo' mang trong ndi huyén bi ring
day hin 1a cdi nguon cua y nghia. Hin la c6i ngu'dn cda thoi gian.

Va bai ca lang dan va dung lai. “S¢i chi bac dit moi, chi€c bat vang
vun tan, chi€c vo & dai phun vo nét, gau kia roi xuéng gi€ng sau, va Trai
dat tré veé vai cat bui”. Moi diéu déu t6t dep. Ta cé thé nhim mét nghi
ngoi. TA't ca déu cong bing va dep dé trong mit toi. D6 1a thoi gian.
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Chu Thich

Ta s€ ¢6 thém mot vai thao luin cu th€ vé van dé nay & Chwong 11.v
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Véan dé khong phai 1a nhirng di€u xdy ra d61 voi mot cdi thia trong mdt cdc tra néng
phu thudc vao céach t6i xem xét thé” gi¢i nay, mo h'6 hay chi ti€t. Nhirng diéu xay ra
V@i cdi thia va nhirng phan t& cia nd, hi€n nhién khong phu thudc vao céch thirc ma
t6i xem xét. N6 don gidn s& xay ra, bat chap. Van dé 1a & chd sy mo ta trong ngdn
ngt cua nhiét va nhiét do, va sy truyén dan nhiét tr coc trd sang cdi thia 12 mot sy
xem xét trong sy lam nhoe cia nhirng di€u thyc t€ xay ra, va chi trong céi thi ki€n mo’
h'6 nay ma sy khéc biét dé&n giat minh cia qua khir va twong lai mdi xua't hién.v
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Trong 4 ban tiéng Viét, nhitng ciu tho ndy do Nguyén Hai Chau dich. (BT). Lwu y:
Trong sach nay, chu thich cia ngwoi dich s€ dwoe ghi 16 (ND), ciia ngeoi bién tip sé
dwore ghi 16 (BT), cac chi thich con lai déu 1a cua tac gia.v
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Than Shiva, mdt trong nhirng vi théan t§i cao ciia Hindu gido. (ND)v
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Neil Armstrong (1930 - 2012) va Buzz Aldrin (sinh nam 1930), hai nha du hanh vi tru
ngroi My, 1a nhirng ngwoi Trai da't dau tién dat chan 1én Mat trang vao ngay 20 thang
Bdy nam 1969. (ND)v
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Mot vé kich ndi ti€ng ctia Sophocles, dwoe biét dé€n & Viét Nam voi tén Oedipus lam
vua. (BT) v
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Anaximander (khoang 610 - 546 TCN): nha triét hoc Hy Lap c6 dai thoi tién Socrates.
(ND)v

https://thuviensach.vn



Paul McCartney (sinh ndm 1942): nhac si, ca si ngwoi Anh, cyu thanh vién nhém The
Beatles. Paul McCartney viét bai The fool on the hill (Thing kho trén dinh doc) nim
1967, trong d6 c6 doan: “The fool on the hill/Sees the sun going down/And the eyes in
his head/See the world spinning round...” (ND)v
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Ghi chi vé nglr nghia. T “thoi gian” ¢6 mot vai nghia khac nhau, lién quan, nhung
khdc biét: 1. “thoi gian™ 1a trinh ty ti€p n6i phG bién cda cac hién twong (“Buwdc chian
thoi gian trong thinh 1dng”); 2. “thoi gian” chi khodng nao d6 trong sy ti€p ndi nay
(“Trong thdi gian miia xuan”); 3. Khoang thoi gian (“O thwa cdc ngai, cude séng ngin
nghi”); 4. “thoi gian” chi mot thoi di€m nhat dinh (“Thoi gian s€ dé€n mang chiing ta
di”), thwong 12 ngay ldc nay (“Pa dén ldc ta bit dau”); 5. “thdi gian” 12 mot bigh s
do khoang thoi gian (“Gia tdc 1a dao ham cua tdc d6”). Trong cudn sach nay, toi s€
thy tién st dung mot trong nhirng y nghia trén diy, nhw trong ngdn ngr thwong nhat
ctia chiing ta. Khi ban cdm thd’y nhAm 14n, ban c6 th€ tré lai v&i ghi chd nay.u

https://thuviensach.vn



Henri Matisse (1869 - 1954): hoa si, nha diéu khic, chuyén gia @6 hoa in &n nguoi
Phdp c6 anh hwdng quan trong voi nghé thuit thé ky 20. Buc tranh The Dance
(Nhtrng hinh hai nhdy mda) vé nam 1910 theo d€ nghi ctia mdt thwong gia, nha swu
tdp ngwoi Nga, Sergei Shchukin (1854 - 1936). (ND)v
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Rainer Maria Rilke (1875 - 1926): nha tho, ti€u thuyét gia gdc Ao- Hung, mdt trong
nhitng thi si tri tinh tri danh cta vin chwong Dic. Ong viét Khiic bi thirong Duino
nam 1912 nhan dip lam khach cta cong chia Marie von Thurn und Taxis tai lau dai
Duino, gén thanh phd Trieste trén bo Pia Trung Hai. (ND)u
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Maximilien Frangois Marie Isidore de Robespierre (1758 - 1794): mot trong nhirng
nha lanh dao Céch mang Phap (1789). (ND)v
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Lazare Carnot (1753 - 1823): nha toan hoc, ky sw, chinh tri gia, nha chi huy quan sy
ngwoi Phap. (BT)v
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Sadi Carnot (1796-1832): nha vt 1y ngudi Phéap. Ong thwong dwoc xem 1a cha dé caa
nhiét dong hoc. (BT)v
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Mot céach chit ché, mii tén thoi gian ¢6 the€ bi€u 10 qua nhitng hién twong khong hoan
toan lién quan tryc ti€p d€n nhiét nhwng chia sé nhirng khia canh ¢t y&u véi nd,
chfmg han céc th& dién tré (retarded potential) trong dién dong lyc hoc. Nhitng thio
ludn sau day - va néi riéng 1a k&t luén - cling ding v&i nhieng hién twgng nay. Toi
khong mudn chia nhd xem xét cac treong hop riéng vi sé khi€n thao luén cia ta tré
nén tan man.v
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Mardi Gras: mua I& hdi v&i hoat ddng nhon nhip treé'c Miia Chay. C4c hoat dong phd
bién bao gom deo mit na va trang phuc, ddo 1on cic quy woe xa hoi, khiéu vi, thi da'u
th€ thao, diéu hanh, dn thyc pham gidu chit béo. (ND)v
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“Chuyén déng” ddi vai cdi gi? Lam thé nao ta xac dinh dwoc dau 1a vat chuyén dong,
né€u chuyén dong ludn chi la tweong d6i véi nhau. Pay 1a cau héi da 1am nhiéu nguoi
bdi roi. Va dy la cau tra 1o (von it dwore biét d€n): chuyén dong twong doi voi di€m
duy nhdt trong hé quy chi€u ma noi hai d6ng h'6 tich roi ciing 1a noi chiing gap lai
nhau. Chi duy nha't mot dwong thealng trong khong thoi gian ndi hai sy kién nay doc
theo truc thoi gian ma theo d6 thoi gian la cwe dai: dong h'o chuyén dong twong doi
v&i duwong thang khong thoi gian nay chay cham lai. N€u hai chi€c dong h'¢ bi tach
roi ma khong gdp lai nhau, ta chang th& hdi rang ci ndo chdm hon cdi nao nhanh hon.
Néu chiing gédp lai nhau, ta c6 th€ so sanh chiing v&i nhau va tdc d6 cia déng h'd tré
thanh mot khdi ni€ém ro rang.v
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Bin kinh clia cdi “bong béng thyrc tai” d6 bang van tdc 4nh sidng nhin v&i dd chinh
xéac ma ta do dac thoi gian.v
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Nhirng “dwong thoi gian dong kin” nay, khi ma twong lai quay tré vé voi qua khir, ¢6
th& 1am hodng s¢' ai d6 khi twdng twong ring con ga ¢ thé quay lai va m& v qua
trieng da néd ra minh. Nhwng thyc ra chazlng ¢6 mau thuin logic nao ddi vdi nhitng
dwong thoi gian dong kin va sy trd lai véi qua khir & ddy; ta chinh la ké lam phtrc tap
héa van dé bang nhitng sy twdng twong nham 14n vé gia dinh vé sy ty do cha twong
lai. v
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LSD: viét tit tir tén khoa hoc Lysergic Acid Diethylamide, mot hoat chit kich thich
than kinh cyc manh, dugc tim ra bdi nha khoa hoc ngwoi Thuy Si - Albert Hofmann,
nam 1943. (BT)v
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T6i ting bi phé phén vi thwong trinh bay lich s khoa hoc nhw th€ né chi 1a két qua
clia nhitng ¥ twdng ctia mot vai bo 6c tuyét voi, hon 1a sy c& géng trin trd ctia hang
th& hé. P6 13 mot phé phan cong bing, va toi xin dwge thi 16i tredre hang the hé da va
dang miét mai nghién ctru. L& ty bao chira chi 1a tdi khong hé cd ging trinh bay mot
si phan tich lich st hay 12 giai trinh phwong phdp luin khoa hoc. Téi chi dang c6 géng
tong hop mot vai bude ti€n khoa hoc quan trong nha't. PE€ vé nén dwore Sistine Chapel,
ta can vo s6 nhirng ti€n bd dan da cda ky thudt, vin hdéa va nghé thuit, cia vo s6 cic
hoa s1 va nghé si. Nhung cudi cung thi Michelangelo van 1a ngwoi vé Sistine Chapel.v

https://thuviensach.vn



Con duong ma Einstein d&€n dwoe voi két ludn nay 1a mot con dwong dai: né khong
két thic v&i viéc Ong da viét ra phwong trinh treong hap din vao ndm 1915, ma ti€p
tuc v&i nhitng triin tré @& ndm bit dwoe ¥ nghia vat 1y clia nd, khién cho 6ng lién tuc
thay ddi y twdng ctia minh. Ong da boi 167 vé sy ton tai clia nghiém khéng c6 vat
chit, boi 161 vé sy tOn tai ciia cdc séng hap dan. Einstein chi dat dworc sy 10 rang
mach lac & nhitng trang vi€t cudi cing ctia minh, dic biét 1a phu luc thi ndm, “Tinh
twong d6i va van dé khong gian”, dwgre phu thém vao Tan tai ban thir ndm cua cudn
Relativity: The special and General Theory (twong do1 tinh: 1y thuy€t dic biét va ly
thuy€t tong quat) (Nxb Methuen, London 1954). Ban phu luc nay c6 thé doc &
http://www.relativitybook.com/resources/Einstein_space .html. Vi 1y do ban quyén, phu
luc nay khong cé & hdu hét cac phién ban khac ciia cudn sach. Ban c¢6 the tim dwoc
thdo luan ky lwedng hon & Chwong 2 cudn séch cta tdi vé Quantum Gravity (Hap dan
lwgng tir) (Nxb Pai hoc Cambridge, Cambridge, 2004).v
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Martin Heidegger (1889 - 1976): nha tri€t hoc ngwoi Pic, ngwoi ¢6 tdm anh hwdng
16 téi nén triét hoc thé ky 20. (ND)v
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Georges-Pierre Seurat (1859 - 1891): hoa si ngwoi Phédp treong phdi Tan &n twong,
cung v&i Paul Signac 12 ngwoi phat minh ra nghé thuit chim mau trong hdi hoa.
(ND)v
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Democritus (khodng 460 - 370): nha triét hoc 16i lac Hy Lap c& dai, dwgc bi€t dén
nhiéu nhit v&i thuyét nguyén ti, hoc thuyét ¢ dai cho ring vat chit dwoe cAu thanh
tir cac thanh phdn nho bé khong phén chia dwoc goi 1a nguyén t&. (ND)v
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Thuit ngitr quen thudc thay cho tir “twong tdc” trong bdi canh nay, “do dac”, dé khién
ta nhAm 1an ring d€ hién thyc héa vi tri cha hat, ta cAn phdi ¢6 mot nha vat ly thuc
nghiém thyc thu nao d6. v

https://thuviensach.vn



T6i dang dung céch ki€n gidi twong d6i cia co hoc lwong tir (relational interpretation
of quantum mechanics), cich ki€n gidi ma t6i cho 1a hop Iy hon ca. Nhirng hé qua kéo
theo, ndi riéng, sy bi€n ma't cia khong thoi gian cd di€n tuln theo cdc phwong trinh
Einstein, vin ¢6 hiéu lyc trong ba't ky cédch kién gidi nao khdc cta co’ hoc lwong tr ma
t61 dwoe bi€t.v
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V& bi kich ngén nhat ctia William Shakespeare. (BT)v
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Christopher Isham (sinh ndm 1944): nha vat 1y hoc nghién ctru vé hap dan lwong ti va
nhirng van d€ mang tinh co’ s& ctia co’ hoc lwong ti. (ND)v
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Karel Kuchar (sinh nim 1936), nha vt Iy hoc nghién ctru vé hap dan lwong ti va van
dé thoi gian trong co hoc lwgng tik. (ND) o
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Roger Penrose (sinh ndm 1931): nha todn hoc, vét 1y todn va triét hoc ty nhién nguoi
Anh. Trong vat ly, 6ng duge bi€t d&€n voi nhirng dong gép cor ban vao thuyét twong
ddi tong quat va vi try hoc. (ND)v
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Alain Connes (sinh ndm 1947): nha todan hoc ngwoi Phap, mét trong nhirtng nguwoi dat
nén mong cho ly thuy€t hinh hoc khong giao hodn. (ND)v
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Cac trang thai can bﬁng, nhw da dwoe chi ra & trén day, von dwgc xdac dinh bdi nang
lwong, va do d6, lién déi voi thoi gian. (ND)v
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Tic 1a hién twong ta thd’y bau troi cling cdc vi sao quay theo chu ky xap xi mot ngay
dém. (ND)v
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Indexicality. (ND)v
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Mot cach chinh xdc, “ngudn entropy nhd” & day la sy chénh 1éch nhiét d6 gitra Mat
troi va phian khoéng gian vii try quanh Trai da't ching ta. (ND)u
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David Hume (1711 - 1776): nha tri€t hoc, lich s, kinh t& hoc Thoi ky Khai sdng
(Enlightenment) ngwoi Scotland. (ND)v
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Edmund Gustav Albrecht Husserl (1859 - 1938), nha tri€t hoc nguoi P, dugc coi la
nguwoi sang 1ap hién teong luan. (ND)v
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Immanuel Kant (1724 - 1804): nha triét hoc ngwoi Pirc Thoi ky Khai sang. (ND)v
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An bén ti€ng Viét: Phé phdn Iy tinh thudn tiy. Bui Vin Nam Son dich va chd giai,
Cong ty Sach Thoi dai va NXB Vin hoc, 2014. (BT)v
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Tw ti€ng Anh “retention”. Ban doc ¢6 th€ tham khdo thém trong 4n ban ti€ng Viét
cudn Y niém hién twong hoc cia Edmund Husserl, do Bui Vin Nam Son chuyén ngix
(Nxb Tré, 2016), khai niém nay dwoc dich 1a "lwu give' . (BT)v
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Tw ti€ng Anh “protention”. Ban doc ¢ thé” doc thém vEé khdi niém nay va khai niém
“retention” trong “Logic bién chirng nhw 1a dong lwc phd bi€n cla thoi gian héa”, mot
bai viét cia Gido sw Tran Pic Thio, do Pinh H6ng Phic dich tir ti€ng Phép,
http://triethoc .edu.vn/vi/chuyen-de-triet-hoc/tran-duc-thao/logic-bien-chung-nhu-la-
dong- luc-pho-bien-cua-thoi- gian-hoa_90.html. Hodc trong bai vi€t “Martin
Heidegger, ‘sw that cda hién hwu'”, https://www.vanchuongviet.orglindex php?
comp=tacpham&action=detail&id=22689, Vo Céng Liém c6 nhic d&n “protention
and retention” v&i nghia “tam gitr va ¢cam git”. (BT)v
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Valentin Louis Georges Eugeéne Marcel Proust (1871 - 1922): ti€u thuy&t gia vi dai
nguwdi Phap dau the' ky 20. Ong ndi tiéng v&i bo ti€u thuyét bay tap A la recherche du
temps perdu, dwore biét dén & Viét Nam vi tén dich Di tim thoi gian dd mat viét tw
ndm 1913 dén 1927. (ND)v
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Hans Reichenbach (1891 - 1953): nha vat 1y hoc, tri€t hoc va logic hoc 1on thé ky 20.
(ND)v
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Parmenides thanh Elea (dau thé'ky 5 TCN): nha tri€t hoc Hy Lap ¢6 dai, ngwoi ¢ anh
hwdng xuyén sudt dén tri€t hoc phwong Tay. (ND)v

https://thuviensach.vn



Georg Wilhelm Friedrich Hegel (1770- 1831): nha tri€t hoc vi dai ngwoi Pirc. (ND)v
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biéu vo cung ly thd vE quan sat trén nay, von chi ra bdi Reichenbach (1891 - 1953) va
dwoc trinh bay trong mdt cudn sach co’ ban phén tich thoi gian bang 1y tinh triét hoc
cta 6ng, 1a n6 ¢6 vé ra't gin giii v&i ngudn goc y twdng ctia Heidegger. Sy phan ky
sau d6 ciing ra't r6 rang manh mé: Reichenbach tim ki€m nhirng diéu ta da bié€t vé thoi
gian & th& gidi ma ta vdn la mot phiéan trong d6 tw phia vat 1y hoc, trong khi ban than
Heidegger quan tdm d&n ban cha't thoi gian trong twong quan véi sy tOn tai cua con
ngwoi. Hai hinh dnh cua thoi gian toe d6 rat khac biét véi nhau. Phai chang ching thyc
st khong twong thich? Nhung tai sao ching phai twong thich? Ho suy ngdm veé céc
van d€ khac nhau: mét phia, 1a cd’u tric thoi gian hiéu dung cua thé” gidi nay, ngay
cang tr¢ nén bi bao mon khi ta mé rong hon tdm nhin ciia minh; phia kia, cdi ban chat
co’ ban cua thoi gian doi voi chiing ta, d61 v&i y nghia cu th€ ctia “sy ton tai trong thé
gidi nay”.v
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Heraclitus thanh Ephesus (khoang 535 - 475 TCN): nha tri€t hoc Hy Lap ¢0 dai tién
Socrates, noi ti€ng v&i quan di€m nhan manh rang sy bién dich 1a ban chit caa vi try
qua ciu néi “Khong ai tim hai T4n trén mot dong song”. (ND)v
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Henri-Louis Bergson (1859- 1941): nha tri€t hoc ngwei Phap gdc Do Théi ¢6 anh
hwdng quan trong dén triét hoc dau thé ky 20 dén trwede The chién II. (ND) v
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