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Nhap dé

Thoi gian 1a gi ? Khong gian 1a gi? Linh hon 1a gi? Cé linh hon hay khéng? Thoi gian, khdng
gian va linh hon lién quan véi nhau nhu thé nao? Chét 1a hét? Hay thé xac thi chét nhung linh
hon ton tai trong ¢bi vinh hang, trang thai khong c6 thoi gian? Pay 1a nhitng cau hoi da co tir khi
con ngudi biét suy tu, nhan thay su huy hoai cua thoi gian trén cudc sdng cho moi sinh vat, dé
roi di dén cai chét trén trai dat nay. Nhitng cau hoi nay van con ton tai dén ngay nay, nén nguoi
viét thir tim hiéu dé chia sé véi véi ban doc va ciing cho chinh minh véi udc mong c6 dugc sy
gop y.

A- Thai gian la gi?

Tir khi con ngudi ¢ “nhan thirc”dé ton tai, thi khai niém vé ngay va dém, su lau, mau, nhanh,
cham d3 duoc biét dén. Dé san ban, hai lwom thi ngay di kiém thuc pham, dém ngu, téc do di la
yéu td dé c6 thé sin duoc con moi, khai niém vé gio gidc da duoc biét. Roi con nguoi biét dén
tréng trot, nho nhitng quan sét, ho biét dén mua dé cong viéc canh ndng co hiéu qua hon. Tri
thirc ctia con ngudi phat trién, con nguoi biét ding ky hiéu va sau d6 1a chit viét duoc phat minh
dé ghi lai nhitng kinh nghiém, nhitng bién ¢ cua xa hoi noi ho séng, dé truyén lai cho nhau
cling nhu nhirng doi tiép ndi. Qua sy quan sét thién nhién, con ngudi phat minh ra lich* dé tinh
nim thang, sau d6 da theo hién trong ngay va dém, thoi khic di dugc chia ra thanh gio giac.
Tir day thoi gian d3 duoc biét dén nhu sy tiép dién tu nhién va khéng ngiing nghi theo mot
“chiéu” duy nhat. Dé chi thoi diém su viéc xay ra, con nguoi dung chir “da” cho “qua kha”,

e N9

“dang” cho “hi¢n tai” va “s¢” cho “tuong lai”” theo nhu quan ni¢m thong thuong.

Tuy nhién ngay tir thoi ¢6 dai, d@ c6 nhimg nguoi suy nghi va thac mac vé tién trinh ty nhién
cua thoi gian, ho da dat ra cau hoi nhu: Thoi gian 1a gi? C6 thoi gian hay khéng? Néu ¢ thi thoi
gian tir ddu ma c6? Thoi gian 1a diéu gi tuyét dbi hay twong d6i? An Do gido da dé cap dén thoi
gian tir khoang gan 4000 niam trude, Lio gido ciing dé cap nhiéu dén thoi gian voi chuyén “Giac
mo thanh budm” cua Trang tir dwoc coi nhu mot chuyén pha nhan vé thoi gian. Parmenides 1a

! http://phys.org/news/2013-07-scotland-lunar-calendar-stone-age-rethink.html: “Archeologists have
discovered a lunar calendar in Aberdeenshire, Scotland, that is nearly ten thousand years old....”



mét triét gia Hy Lap c6 dai (thé ky 5 TCN) vai Iy luan “Thuec tai (reality) 1a duy nhat (one), thay
doi khong thé xdy ra, va sir hién hizu (existance) thi khdng c6 theéi gian, dong nhat, can thiét va
khéng doi”. Thanh Augustin (354-430), mét hoc gia cua Thién Chla gido, Giam Muc thanh
Hippo Viét: “Cdi gi, sau dé, la thoi gian? Néu khdng cé ai hdi toi, tdi biét n6 1a gi. Néu tdi muasn
gidi thich cho nguoi da héi toi 12 ti khong bidt. Tuy nhién, ti noi véi sie tue tin ma toi biét réng
néu khéng cé gi qua di, sé khdng c6 qua khiz; va néu khdng co gi van dang téi, sé khéng co
twong lai, va néu tat ca khdng co gi, sé khdng c6 hién tgi.” ? (Confessions, 11.xiv.17). Phuong
Déng ciing di n6i dén tinh cach twrong d6i cua thoi gian, nhu nhitng chuyén ¢ tich “Luu Than
Nguyén Triéu lac thién thai” hay chuyén “Tir Thirc va Giang Huong”

Pé biét “bao lau vé tién trinh cia mot sy viéc” theo tinh toan trong vat Iy, ching ta ding nhiing
don vi “thoi gian tuyét d6i” nhu gidy, phut, gid, ngay, thang, nim dé do, theo nhu 1y thuyét vat
1y can ban (fundamental physical theory) cua Sir Isaac Newton (1642-1727). Tuy nhién, khi
thuyét Tuong Ddi ra doi, khai niém vé thoi gian da thay doi, dac biét 1a trong s6 nhitng vat Iy
gia ly thuyét (theoretical physicists): Thoi gian chi c6 tinh cach twong d6i va c6 thé khong co
thodi gian trong vil tru ndy, nhu bac hoc Einstein da viét: “Sw phan céch giza qua khi, hién tgi va

twong lai chi la mgt ao anh du no la mét si lién tuc” 3,

Tir 1au thoi gian da 1a mot dé tai dé nghién ctiu vé triét hoc, khoa hoc va ngay ca ton gido. Cha
dé nay dén ngay nay van chua cé duoc cau tra 16i rd rang, du kha nhiéu khoa hoc gia da ¢b tim
hiéu. Theo nhu quan niém thong thudng, dé c6 “nhan thirc” vé khai niém thoi gian, khdng gian
duoc coi nhu cai khung dé cam nhan duoc su thay ddi qua hinh thtc so sanh, vi khdng thé biét
duoc su hién hitu cua thoi gian néu khong so sanh cac sy kién voi nhau. Thoi gian va khdng
gian ludn di v6i nhau trong cai “khong gian ching ta dang séng”.

Tuy nhién khi doc qua nhitng trai nghiém vé chuyén ngudi di “chét di song lai” (near death
experiences - NDE) thi hau hét déu n6i dén viéc di qua mot “duong ham” (tunnel), “nhin” thay
anh sang khi ra khoi “duong ham”, vao mot khéng gian tam goi 1a “thé gidi bén kia” noi khong
c6 thoi gian, nhung van thay nhirng chuyén & thé gigi ma chung ta dang séng, nhung qué khi,
hién tai va tuong lai déu khong cé y nghia vi ho ¢ thé thay minh & bat ctr thoi diém nao, nhung
khong du vao thé gisi nay . DU nhitng diéu nay da khong thé kiém chiing theo tinh than khoa
hoc, chi 12 nhitng ghi lai va hau nhu ¢6 tinh cach chi quan, nhung sy cha quan da duoc lap di

2 “\What, then, is time? If no one asks me, | know what it is. If I wish to explain it to him who asks me, |
do not know. Yet | say with confidence that | know that if nothing passed away, there would be no past
time; and if nothing were still coming, there would be no future time; and if there were nothing at all,
there would be no present time.” (Confessions, 11.xiv.17)

¥ “The separation between past, present, and future is only an illusion, although a persistent one.”
(Einstein, in a letter of condolence, 21 March 1955)



1ap lai cho nhiéu truong hop *, tir nhitng su kién nay cau hoi dugc dit ra 1a su viéc co that hay
khong? Co dang tin hay khong? C6 1& day ciing |a thic mic caa nhiéu ngudi! Vay thai gian 1a
gi, “15 giun” cd phai 1a “worm hole” theo nhu nhing gia thuyét vé khoa hoc, day c6 phai la chd
phai qua dé di vé “thé giéi bén kia” hay “thé giGi song song”? Vi chu trong dén phan tam linh,
nén ngudi viét néu Ién van dé thai gian, dé hy vong may ra cé thém hiéu biét gi cho “phan linh
hon” cta minh, mot ké tin ¢6 linh hon, tin c6 Pang Tao Hoa (The Creator) va hién dang tim hiéu
vé luan hoi (reincarnation - vai nhitng sy kién khé cé thé chéi bo).

Vay thai gian 1a gi? C6 thoi gian hay khong? Du dang tim hiéu, nhung biét chic mot diéu 1a
ngudi Viét s& khong c6 cau tra 101 vi kha nang han hep, trong khi nhitng nguoi c6 tri tué siéu viét
da tirng nghi nhiéu vé van dé nay, ma dén nay van chua co gii thich rd rang. Nguoi viét chi
mudn néu 1én van dé 1a co phai loai ngudi dang dung dau 6c¢ hitu han dé tim hiéu céi vo han,
ding yéu té thai gian trong cai khdng gian ba chiéu nay, dé ndi véi mot khong gian da chiéu
khé&c. Phai chang chi khi ndo con ngudi vao cai khong gian 6 méi c6 thé hiéu dugc ma thoi?!

B- Thoi gian va khong gian theo phwong dién khoa hoc

DU véi kha ning hiéu biét vé khoa hoc rat ¢é gigi han, nhung lai muén tim hiéu vé y nghia cua
thoi gian cho myc dich tam linh, nén ngudi viét ¢ tra ciru vé thoi gian, néu 1én nhiing gi biét so
luge, @& mong co duoc sy gop Y cua doc gia, hau mong duoc hiéu biét thém va ciing 1a dé chia
Sé VoI moi nguoi.

B1- Thoi gian va khong gian theo Iy thuyét vat Iy co dién
(Thuyét cua Sir Isaac Newton - Newtonian physics) .

Thoi gian 1a mot khai niém dé dién ta tién trinh cia sy viée, dugc so sanh vai mot diéu gi do
duoc dat 1am tiéu chuan, thuong 1a vai nhitng gi ¢o tinh cach lap di 1ap lai mot cach déu dan.
Khong cé so sanh, ching ta khéng cé “nhan thac” vé thoi gian, thi du nhu ngay nay mot gidy
ddng ho 1a tan sé cua tia phdng xa nguyén té Caesium 133 (919,2631,770 chu ky/ gidy), hay chu
Ky cua trai dat quay quanh mat troi (mot nam). Thoi gian theo su quan sat c6 tinh cach tu nhién,
thi n6 c6 tinh cach tuyét déi nhu 1a mot hang sé, ludn gidng nhau trong bét cr “khung quy
chiéu” (frame of reference) ndo, chi c6 mot chiéu duy nhat Ia tién toi lién tuc, déu dan, khoéng
ngirng nghi va hoan toan ddc 1ap véi bat cir chuyén dong nao.

* «“Common Elements Are Found in Near-Death Experiences”, P.M.H. Atwater, L.H.D., Ph.D.
http://www.near-death.com/experiences/evidence06.htmi



Sir Isaac Newton (1642-1727) trong sach Principia Mathematica (1687), Scholium to
Definitions viét >: "Thei gian tuyér dai, that, co tinh cach toan hoc, bdi tir sir “tr6i di”” mét cach
déu dan tw nhién cia chinh no, khong dinh ddp dén bt cir diéu gi bén ngoai, va véi mét tén
khdc dwoc goi 1a “lUc” (duration): diéu dé thuong dwoc ding thay cho thoi gian thét; chang
han nhw gio thang, nam 14 thoi gian tuyét doi trdi nguoc Véi thoi gian twong doi, hay thoi gian
biéu kién (apparent) va thong thwong, dé chi 1a nhiing cam nhdn, va sy “do lwong ngoai Vi vé
“lac” (external measure of duration) bang cach dung si chuyén dong (di diing hay khéng déu).

Trong nhitng dinh luét vat ly cua Newton thi cé hai dinh luat vé chuyén dong (6)° lién quan dén
thoi gian “tuyét di” t, 1a vdn toc v va gia toc a va mot dinh luat khong lién quan dén thoi gian
(trang thai tinh), d6 1a ba dinh luat vé chuyén dong. Ro6i dinh ludt van vdt hap dan (Newton's law
of CELESTIAL gravitation)’ thi hoan toan khong lién quan gi dén thoi gian. Thuyét cia Newton
d phan biét rd rang gitra thoi gian va khong gian, thuyét nay dugc dung rong rai trong khoa hoc
cho dén ngay nay, va co thé giai thich dugc hau hét nhitng hién twong vat ly. Tuy nhién nhitng
thi nghiém thoi cudi thé ky 19 va dau thé ky 20, da chi ra mot sé sy kién ma thuyét cia Newton

> “Absolute, true, and mathematical time, of itself, and from its own nature flows equably without regard
to anything external, and by another name is called duration: [Absolute time is to be contrasted with]
relative, apparent, and common time, [which] is some sensible and external (whether accurate or
unequable) measure of duration by the means of motion, which is commonly used instead of true time;
such as an hour, a day, a month, a year.” (Principia Mathematica (1687), Scholium to Definitions)

® Trich trong: http://vi.wikipedia.org

Pinh luat 1: Néu mot vat khong chiu tac dung cua luc nao hoic chiu tac dung caa cac luc c6 hop luc
bang khong thi né giir nguyén trang thai dung yén hoic chuyén dong thang déu.

Pinh luét 2: Gia téc cua mot vat cung hudng véi luc tac dung lén vat. o 16n cua gia toc ti 1¢ thuan véi
d6 16n cua luc va ti 1& nghich véi khéi lwong cua vat (F=ma).

bPinh luat 3: Trong moi truong hop, khi vat A tac dung 1én vat B mét luc, thi vat B cling tac dung lai vat
A mot lyc. Hai lyc nay co ciing do 16n, nhung ngugc chiéu.

" http://en.wikipedia.org/wiki/Newton%27s_law_of universal_gravitation :

Every point mass attracts every single other point mass by a force pointing along the line intersecting
both points. The force is proportional to the product of the two masses and inversely proportional to the
square of the distance between them: F =G (mm,)/r?

F 1 luc luong gitra cac khdi lwong (masses), G 1a hang sé hap dan (G=6.674x10-11 N m?* kg 2), my la
khdi lwong dau tién, my 1a khdi luogng thi hai, va r 1a khoang cach gitra hai khéi luong myvam; .



khong giai thich dugc, thi du nhu su “Phat xa cua vat téi” (black bode radiation) ® hay “Anh
huong ciia quang dién” (The photoelectric effect)’, V.v....

Mic du thuyét cia Newton c6 mot s6 khuyét diém cho nhitng chuyén dong cuc nhanh - gan téc
d6 anh sang, nhiing thién thé c6 khéi lugng cuc 16n - véi anh huong vé khdng gian cua vii tru va
thoi gian, hai ban thé nay khéng con doc 1ap ma “quyén” vao nhau, cac nha khoa hoc ngay nay
goi la “khéng-thoi gian” (spacetime).

Tuy nhién thuyét cua Newton vé thoi gian va khong gian, dén ngay nay van dang dwoc ap dung
trong khoa hoc, ky thuat theo quan niém cua dai ching. Ngoai trir chiing ta mudn hiéu thém vé
nhitng gi c6 chuyén dong gan téc do anh sang, hoac nhirng gi & “khéng- thoi gian” hay “mot
khong gian nao khac”, “nhan thirc” vé thoi gian véi dong hd, lich, qua khi, hién tai, twong lai thi
cling du cho khdng gian ba chiéu nay - thé gi¢i ma ching ta dang séng!

B2- Thoi gian va khong gian theo thuyét vat Iy tan thoi
(Space and time - Modern physical theory)

B2a- Khong- Theoi gian

(Spacetime)

Pé giai thich chuyén dong twong dbi theo thuyét ciia Newton, thi “khung quy chiéu quan tinh”
(inertial frame of reference) hay toa d6 dugc duoc ding, gia thuyét vé khong gian “aether”
(upper air) dugc dé ra. Tuy nhién sau két qua thi nghiém caa Michelson va Morley thi gia thuyét
nay da sai. ROI qua nhitng quan sét, cac Iy nha khoa hoc da nhan thay nhiing sai s6 di rat nho tir
luat Newton. Dau thé ky 20, nhirng gia thuyét da duoc néu ra dé giai thich, cling véi nhitng két
qua cua thi nghiém dé kiém chtng, thuyét “Twong doi” (Relativity theory) va thuyét “Co khi
lirong tr” (Quantum Mechanics) ra doi. Tir day, theo khai niém méi, thoi gian duoc biét Ia
khong hoan toan tuyét ddi, khéng déc 1ap véi khdng gian, va duoc coi 1a chiéu tht tu cua
khong gian ba chiéu, khai niém vé khdng-thai gian (spacetime) lién tuc. Trong dé tai nay, nguoi
viét chi xin ban (loan) dén thuyét “Twong doi” ciia bac hoc Einstein véi khai niém khong-thei
gian ma thuyét nay néu dang thi thoi gian van 1a mot diéu gi bi 4n. C6 hai thuyét trong d6i:

¥ Max Plank (?) giai thich sy sai l1im trong phuong trinh ciia Maxwell, duoc goi 1a “The Ultraviolet
Catastrophe” (Tham hoa vé tia cuc tim). Ong dua ra hang sé Plank (Plank’s constant= 6.62606957 x
10** m? kg / s) khoi dau cho nén vat Iy tan thoi (mordern physics).

¥ “Anh hwong cia quang dién” (The photoelectric effect): Phat giac cua nha bac hoc Einstein, giai
thudong Nobel.



“Twong doi ddc biét” (Special relativity) dé ra van dé khong-thoi gian va “Twong doi tong quat”
(General relativity) néu ra su lién quan gitta khong-thoi gian véi luat vé luc hip dan cua van vat
trong vii tru ctia Newton.

Ghi chu: Theo y kién riéng, nguoi viét khdng dung chir “Twong déi hep” va “Twong doi réng”
van thuong thiy, vi cam thay hai chit “hep, réng” nghiéng vé vat chat khong sat véi y nghia va
c6 vé “tho kéch”, trong khi “thuyét firong doi” 1a nhiing gi ¢é tinh cach triru firong, nhung chta
day sy siéu viét cia tu tudong va tri tué loai ngudi.

BZb-Thuyét “twong doi dac biét” caa Einstein (Special relativity theory)

Nam 1905, ong Albert Einstein dua ra thuyét “Twong doi dac biét”, thuyét ndy dua ra su hai
diéu: 1- Xac dinh 1a luat vé vat ly thi gidng nhau cho tat ca nhimg ngudi quan sat cac hién tuong
ma he di chuyén véi tée dd déu hay khong cé gia téc ( all non-accelerating observers); 2- Téc
d6 anh sang trong chan khong doc lap vai chuyén dong ciia ngudi quan sat. Thuyét “Twong doi
ddc biét” da dua ra mot khuén mau méi cho vat 1y va dé ra mot khai niém méi vé khéng gian va
thoi gian.

Thuyét nay dit cin ban trén hai tién dé (postulates) ' :

1. Cac dinh luat vat ly thi giong nhau cho tat ca nhirg nguoi quan sat trong chuyén dong déu
(khdng c6 gia toc) twong quan dén nhau (nguyén 1y twong dbi).

2. Toc @9 anh sang trong chan khong thi gidng nhau ddi véi tat ca nhitng ngudi quan sat, bat
ké chuyén déng twong ddi cia ho hoic chuyén dong ciia ngqudn sang.

Thi nghiém néi tiéng cia Michelson va Morley 1a mét thi nghiém da bi that bai dé tim vé “ving
khong gian Aether”, tuy nhién thi nghiém nay da dwa ra mot minh ching xac thue 1a téc d6 énh
sang gidng nhau bat ké chuyén dong tuong dbi, diéu nay phi hop véi tién dé sé 2 cua Einstein.

Nhirng hé qua ciia thuyét “twong d6i dic biét”

Tt hai tién d@é ndy cuing véi nhitng thi nghiém va tinh toan di dwa dén kha nhiéu két qua bt
ngo:

91, The laws of physics are the same for all observers in uniform motion relative to one another
(principle of relativity).

2. The speed of light in a vacuum is the same for all observers, regardless of their relative motion or
of the motion of the light source.



a - Khoi lwgng (mass) va ning lwong c6 thé hoan chuyén (interchangable) bang cong thic
ndi tiéng: E = mc?, E 1a nang luong, m 1a khéi lugng, ¢ 14 téc d6 anh sang. Pay 1a cong thuc ndi
tiéng nhat cua thuyét twong dbi vai phét giac khdi lugng 1a ning lugng hay nguoc lai. Tir sy
hoan chuyén khéi lugng nay ching ta cé thé biét day 1a nang lwong cuc ky 1én cua khéi luong.
Thi du nhu 1 gram cua khéi luong trong duong véi nang luong cua 568 ngan gallons hay
2,150,144 lit xing xe.

b - Tinh twong ddi cia sw dong thoi (Relativity of simultaneity): Hai su viéc xay ra dong thoi
cho mot ngudi quan st co thé khdng xay ra ddng thai cho mot ngudi quan sat khac dang chuyén
dong.

¢ - Sw co rut vé chiéu dai (Length contration): Khi mot vat thé gia ting toc do ddi vai nguoi
quan sat, chiéu dai s& ngan hon theo hudéng di chuyén.

d - Swcham lai hay gian né caa thai gian (Time dilation): Khi mot vat thé gia tang toc do,
thoi gian s& cham lai cho chinh vat thé do.

e - Sw gia ting khdi lwong (Mass expasion): Khi mot vat thé gia ting toc do, khdi lugng cua
chinh vat thé d6 sé& tang 1én, day la khdi luong twong d6i (Relativistic mass).

f - Toc @9 anh sang la mét hiang so (theo nhu tién dé sb 2): Khong vat thé nao cé khéi luong co
thé ¢ van tdc nhanh bang anh sang va van cua tc anh sang trong chan khong 1 toc do toi da
(300,000 Km/ giay).

Nhitng diéu néu trén (tir a dén f) c6 that hay khong? Dic biét 1a cac muc b, d va f 6 lién quan
dén van deé thoi gian. Da c6 nhiéu thi nghiém chirng minh Ia thuyét nay diang trong nhiéu truong
hop™', dién hinh Ia thi nghiém Michelson - Morley vé toc d6 anh sang. Riéng vé muc d (sy gidn
nd cua thoi gian - time dilation) vai chuyén dong gan véi tbe do anh sang, “nghich ly vé viéc
anh em song sinh” (twin paradox) la mét thi du thich thi: M6t cap song sinh, mét nguoi ¢ tréi
dat, mot ngudi du hanh vao vil tru vai toe do bang 87% téc do anh sang. Tro lai trai dat nguoi
du hanh vao vii tru gia di 5 tudi va ngudi ¢ trai dat gia thém 10 tudi, twong tu nhu chuyén than
thoai Viét Nam trong “Truyén ky man luc” cia Nguyén Dit, ndi vé viéc Tir Thuc Ién tién, khi
tro lai chén cil thi sy vat tai day da di qua bon doi (80 nam).

Tur thuyét “Twong doi dac biét”, khai niém vé “khdng- thoi gian” dugc thanh hinh dé khai mao
cho thuyét “Tuwong déi tong quat” vai su lién hé gitra khdng-thoi gian va luc hap dan van vat
trong vu try.

! http://www.edu-observatory.org/physics-fag/Relativity/SR/experiments.html
“What is the experimental basis of Special Relativity?”



B2b- Khéng gian va Thei gian theo thuyét “Twong Poi Tong Quat”
(Space and time - General Relativity theory)

Tir khi dua ra thuyét “twong d6i dic biét” véi su lién quan giira khoéng gian va thoi gian, mot
guan niém mai dugce thanh hinh: “khéng-thoi gian” (spacetime). Nam 1915, 6ng Einstein dua ra
thuyét “twong ddi tong quat”, thuyét ndy bao gom viéc cac quan sét vién (observers) di chuyén
c6 gia téc véi sw lién quan giira lwc hap din caa vat thé va vii tru “khong-thoi gian”.
Thuyét nay dua ra van dé Ia khi nhitng vat thé c6 khdi lugng 16n (massive objects), chiing s&
lam bién thai (distortion) bang “sw cong cia khong-thoi gian” (spacetime curvature) do anh
huong cua luc hap dan (gravity). Su bé cong nhu thé ndo? Biéu nay duoc dé ra trong hé thong
phuong trinh vé “frirong cua luc hap dan” hay “Einstein field equations”, ma céch tinh toan
ngoai trinh d6 hiéu biét ctia ngudi viét, mac du chi biét so lugce vé két luan tir phuong trinh nay
ma cac khoa hoc gia néu ra:

Bién thai vé “sir cong cuia khdng-thoi gian” (spacetime curvature) = Nang lirong ¢ tir khoi
lirong cua vdt thé (Energy from mass of matter) bién thién theo khéng-thoi gian.

(Su phirc tap 1a hai vé ciia phuong trinh - gom 10 c6ng thic - anh huong 1an nhau)

Nhitng hé qua cia thuyét “twong ddi tong quat”

a- Thoi gian cham lai trong cac “giéng hap luc” (gravitational wells), diéu nay duoc goi 1a “hap
luc gidn thoi gian” (gravitational time dilation).

b- Quy dao chuyén dong khong nhu trong thuyét van vat hap dan caa Newton. Thi du nhu quy
dao cua hanh tinh quay quanh va gan mat troi nhat 1a Thay tinh (Mercury).

c- Tia sang bi bé cong trong mot “hap luc trong truong” (gravitational field).

d- “Vin xoin” khung khdong- thoi gian: Khi mot vat thé c6 khéi lugng 16n quay, né s& 1am
vung “khong-thoi gian” quanh nd bj “vin xodn theo” (drag along), hién tuong “lam vin xoin”
khung khong- thoi gian.

e- Bo dai cua song dién tur (&nh sang 1a mot loai song dién tir) sé bi lam dai hon (gravitational

redshift) trong mot “hap luc trong trudong”.

f- Song cua lyc hap dan (gravitational waves), khi ¢ nhiing su kién thay d6i manh trong “hap
lyc trong trudng”, nhitng gon song vé luc hip dan s& duoc tao ra.

v, V...
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http://i.space.com/images/i/000/021/853/i02/gravity-probe-b.jpg
Ly thuyét tong doi tong quét cua Einstein dw dodn rang khong-thoi gian xung quanh Trdi ddt sé khdng
chi bi cong nhung ciing xodn bgi chuyén déng quay cia chinh hanh tinh nay. Gravity Probe B cho thay
diéu nay la ding.
(Einstein’'s theory of general relativity predicted that the space-time around Earth would be not only
warped but also twisted by the planet's rotation. Gravity Probe B showed this to be correct).
Credit: NASA
Nhirng hé qua nay da dwoc kiém chieng qua nhirng sw kién:
* Muc ¢: Su bé cong anh sang do mot “hép luc trong trudng” (gravitational field) da duoc kiém
chang bang hién twong “thau kinh hap luc” (gravitational lensing) véi hinh chup vé “Einstein’s
cross”; mt ngdi sao (cach trai dat 8 ti nam anh sang) nhin thanh bén, do luc hap din caa mot
thién ha (cach trai dat 400 triéu nam anh séng).



Einstein’s cross

http://www.space.com/images/i/000/019/836/original/Einstein-cross.jpg

* Muc d: Nam 2004, NASA dua vé tinh Gravity Probe B 1én khong gian dé kiém chang, két qua
da tring hop vai thuyét nay.

* Muc e: Nam 1959, hai vat ly gia Robert Pound va Glen Rebka tir dai hoc Havard da kiém
chung va thay diéu nay dung.

* Muc f: Hién dang kiém chang véi “The Laser Interferometer Gravitational Wave
Observatory” vi phai cho khi ¢ “hép luc trong truong” thay di manh xay ra.

Tir nhitng hé qua cua thuyét “twong d6i tong quat”, qua su tinh toan, cc vat ly gia ly thuyét da
dwa ra két luan vé sy hién dién cuaa “sao lun tring” (white dwarf star) *?, “sao trung hoa”
(neutron star) ** va “hé den” (black holes), ciing nhu gia thuyét vé “I5 giun” (worm hole). Sy
hién dién cua “sao lun trang” va “sao trung hoa” da dugc kiém chuang.

Thuyét “tuong ddi téng quat” ma ching ta biét dugc trong doi séng hang ngay 1a “hé théng dinh
vi”, hay GPS (Global Positioning System). Néu khdng &p dung “thuyét” nay dé diéu chinh sai
so vé thoi gian (0.000038 gidy hay 38 micro-seconds/ ngay) cua “dong ho nguyén tu” giita vé

2 Nguédn: Wikipedia: “Sao lin tring” (white dwarf star) c6 khdi lwong nhé hon 1.4 khéi lugng cua mat
troi.

¥ Ngudn: Wikipedia: “Sao trung hoa” (neutron star) ¢6 khdi lugng tir 1.35 dén 2.1 khéi lwong cua mat
troi, v6i ban kinh tir 10 dén 20 kilémét (cac sao neutron ¢6 ban kinh nho hon thi ¢6 khéi lugng I6n hon),
ty trong 80 triéu tin dén 2 ti tin/cm3.



tinh GPS so vé&i gan bé mat cua trai dat, thi vi tri s& cd sai s6 rat 16n, va hé thong GPS coi nhu
hong *“! Pidu nay x4c dinh 1 théi gian khong con 1a mt diéu gi tuyét déi, ma “co dan” theo
chuyén dong twong ddi va trong trudng (gravitation).

Cha dé caia bai viét chu trong vé lién quan giira “théi gian” véi tam linh va ton giéo ciing
nhw vé tinh trang “doi doi Kiép kiép”, vi thé nguoi viét chi xin ¢ gang tim hiéu that hu vé su
hién hitu cua “hd den” (black holes), cling véi gia thuyét méi vé “hé trang” (white holes) va “I5
giun” (worm hole) anh huéng dén “théi gian” va “linh hén” nhu thé ndo? (mic du diéu nay c6
thé chi 1a mét su gia tuong?) .

“H6 den” (Black holes)

Sy xuat hién “hd den” da duoc thuyét “twong ddi tong quat” tién doan, hiéu mot cach don gian
la mot ngdi sao c6 khéi luong (mass) Ién hon mit troi nhidu 1an (khoang 20 1an tré 18n?) *° da
“chét” sau khi chay hét “nhién liéu” (nuclear fuel), sup d6 (collapse) bai khéi lugng caa chinh
nd va da tao nén lyc hap din (gravitational force) cuc ky manh, khong c6 gi thoét ra dugc néu
lot vao viing “chan troi bién c6” (event horizon), ngay ca 4nh sang phat ra ciing bi hat nguoc lai.

Cau hoi dugc dat ra: anh sang khong c6 khdi lwong (mass) thi 1am sao “hé den” co thé hit
duoc? Cau hoi nay duoc cac vat ly gia giai thich nhu sau: “Chung ta biét rang khi “hdp luc
trong truong” (gravitational field) ciia mét vdt thé manh hon thi khéng gian xung quanh né bi
bién dang. Néi cdch khdc, dwong thang khdng con thang néu tiép xtc véi mér “hap luc trong
trwong” manh, n6 sé bi uén cong. Anh sang binh thuwong di chuyén theo dwong thang, nhung sé
theo mét duwong cong néu né di qua mét “hap luc trong truong” manh. Pdy cé nghia la "khong
gian cong", va ddy chinh la Iy do tai sao &nh sang bj gi lai trong ho den”".

Day khong phai 1 “h6” hay “16” ma 1 mot “ving” khong-thoi gian, trong d6 khong gian va
thoi gian 1a diéu gi vo nghia. Khi “hé den” da thanh 1ap, nd tiép tuc “nudt” cac thién thé lot vao
viing hap luc caa no, roi cang ldc khdi lugng cang 16n 18n thém mai va thé tich cang nho di cho
dén khi chi con “mét diém” (singularity) ? Cho nhitng sao nho hon thi khi hét “nhién liéu”
ching s¢€ tro thanh “neutron star” hay “white dwaft star”.

' Einstein's Relativity and Everyday Life. Ngudn: http://physicscentral.com/explore/writers/will.cfm
' Theo nhu trong http://hubblesite.org/reference_desk/fag/all.php.cat=exotic

1% Ngudn: http://hubblesite.org/reference_desk/fag/all.php.cat=exotic



http://imagine.gsfc.nasa.gov/docs/teachers/blackholes/imagine/Imagel_med.qgif
M@ hinh vé “hdp luc trong trieong” (gravitational field) ciia mat troi, “sao lin trdng” (white dwaft

star), “sao trung hoa” (neutron star) va dac biét “Ho den” (black hole) nhw mét “giéng trong trieong”
(gravitational well) khong co day.

C6 bao nhiéu loai “ho den” (black holes)?
Theo nhu cac nha vat ly vé vil tru (astro- physicists) thi ¢6 3 loai:

- “Hé den sao” (stellar black hole) thanh 1ap khi cac vi sao c6 khdi luong gap nhiéu lan mat troi
d6t hét “nhién liéu” va “sup d6” (collapse) bai chinh khéi lugng cua ching.

- “Hb den siéu trong khéi” (super massive black hole) & trung tam cua cac thién ha (galaxies),
chua c6 gia thuyét chac chan cho su thanh 1ap, du phong doan 1a chung diéu hanh sy chuyén
dong cua thién ha.

- “H den ti hon” (miniature black hole), ¢ khdi lugng nho hon mit troi rat nhiéu lan, duoc
thanh 1ap mat thoi gian ngan sau “khoi thay cua vii try” (Big Bang). Day chi la két qua do sy
tinh toan tir nhitng gia thuyét va céc vat ly gia ly thuyét van con dang tim toi di n6 da xuat hién
trong chuyén khoa koc gia tudng.



Inner Structure of an Active Galaxy
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http://upload.wikimedia.org/wikipedia/commons/4/40/Galaxies_ AGN_ Inner-Structure-of.jpg
Nguon: http://en.wikipedia.org/wiki/Polar_jet
“Hé den” c6 that hay khong?

Chung ta khdng thé nhin thay “hé den” vi chung hiit 4nh sang cia chinh ching phét ra. Muén
kiém chung, cac nha khoa hoc quan sét cac anh hudng cia “hd den” ddi véi nhitng vat thé gan
no.

Nhitng tinh toan va quan sat gan day vé cac thién ha da 1am cho nhitng nha vat 1y thién vin
(astro physicists) tin raing mdi thién ha c6 mét “hd den siéu trong khdi” (super massive black
hole), & trung tam cd khdi lugng gap 10 triéu dén vai ty 1an so véi mat troi. Vi cac vat thé trong
thién ha quay nhanh quanh tam, nén vai nhitng két qua tir dong ning, ma xat, dién tich, v.v...
nhitng hat ning luong ciing nhu X-ray va tir trudng dugc phdng ra voi toe do gan vai van toc
cua anh sang, nhu tir mot “6ng phong” thang goc véi thm quay cuaa thién ha.

1- Cynus X-1 '" dugc coi nhu “hd den” dau tién, thudc loai “hd den sao” (stellar black hole) di
dugc kiém chiing ¢ trong diy Ngan Ha (Milkyway galaxy) . Day la “hé thong d6i” (binary
system), chuyén dong ciia sao c6 ma s6 HDE226868 chung to “hd den” Cynus X-1 hién dién
cung vaéi X-Ray phat ra tir chinh né.

" Ngudn: http://www.centauri-dreams.org/?p=20738

Cygnus X-1: A Black Hole Confirmed
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http://chandra.si.edu/photo/2011/cygx1/cygx1.jpg

http://imagine.gsfc.nasa.gov/Images/advanced/bh_diagram.gif
Ngudn: http://imagine.gsfc.nasa.gov/docs/science/know_I2/black_holes.html

2- Thién ha Centarus A (hay NGC 5128) cach trai dat khoang tir 11 dén 16 triéu nam anh sang, trong
chom sao Centarus. Khéi lwong khong 16 cia “hd den siéu trong khdi” trong duong vai 55 triéu lan
khéi lugng mat troi, & tai trung tam cua thién ha ndy da dugc cac nha vat 1y thién van cong nhan. Dudi
day 1a hinh chup chup bang tia sang X cua thién ha Centarus A do tram quan sat khéng gian Chandra
chup mat “tia tuong d6i” (relativistic jet) duoc ban ra tir trung tdm thién ha nay. Biéu nay ching to su
hién dién cta “hd den” tai day.



http://upload.wikimedia.org/wikipedia/commons/5/59/NGC_5128.jpg

Ngoai ra, thién ha Messier 87 (hay M87, Virgo A hay NGC 4486) xa hon cach trai dat khoang 53.4 triéu
niam anh sang, ddy l1a mot thién ha khong 15, sang nhat so véi céc thién ha khac, c6 khéi lugng Ién hon
day Ngan Ha (Milkyway galaxy) tir 87 dén 200 lan. Tai trung tim, mot “hé den siéu trong khdi” c6 khdi
luong gap 3 ty 1an khéi lwong mat troi. Kinh vién vong Hubble da chup dwoc hinh mot “tia twong d6i”
(relativistic jet) ban ra tir trung tm thién ha nay véi “anh sang nhin dugc” (visible light). Didu nay
ching to su hién dién cua “hd den” tai day.

http://upload.wikimedia.org/wikipedia/commons/thumb/3/39/M87 _jet.jpg/574px-M87_jet.jpg

Qua nhitng diéu néu trén thi “hd den” (black holes) di hién hiru trong vii tru, khong gian cing thoi gian
tai ddy theo nhw nhitng nhan dinh cé tinh cach khoa hoc *® thi déu 1a “vé nghia”. Nhiing gi xay ra
sau khi “lot” vao “hd den” 1a mét trang thai ma khoa hoc hoan toan mo mit! T4t ca nhitng dinh luat vé
vat 1y déu khong con y nghia theo nhu khong gian ba chiéu ma ching ta biét va thoi gian coi nhw bién
mat (?).

'8 «Brief history of time”, Stephen Hawking.



“Hé trz"mg” (White hole)

“H6 trang” 1a gia thuyét nguoc lai vai hién tugng “hd den”. Khai niém vé “hé tring” 1a tir 10i giai
(solutions) theo mot cach nao d6 caa hé théng “phurong trinh vé triwong cua luc hdp dan” (Einstein’s
field equation), ma nguoi viét chi biét dén qua su truy cap tir internet va biét 1a cac vat 1y gia dang
nghién ctru V& van dé nay. Theo gia thuyét nay thi “hé den” va “hé tring” c6 chung “mot diém”
(singularity), “h6 den” hut vat thé vao va vat thé khong thé thoat ra, con “hd tring” day vat thé ra, va
khdng cd gi c6 thé vao duoc, ké ca &nh sang. Diém khac nhau 13 ¢ hai ving “chan troi bién co” (event
horizons) cua “hé den” va “hé tring”. Gia thuyét nay dua ra luan diém 12 bat cir mot “hd den” nao trong
v try, cling ndi két voi mot “héd tréng” hay nguoc lai, béng mot “16 giun” (worm hole), néu lot vao “hd
den” roi qua “worm hole” va “ra” trong “hd tring” s& vao mot “vii tru khac” (22?).

http://allmyliveslong.files.wordpress.com/2012/11/image0014.gif

“L§ giun” (worm hole)

Niam 1935, Hai nha bac hoc 12 Einstein va Rosen ding toén hoc dé dua ra mot gia thuyét 1a cac
“hd den” co thé di theo cip véi nhau dé tao mot duong tat qua khong-thai gian (spacetime) goi
1a “cau Einstein-Rosen” (Einstein-Rosen bridges) ma sau d6 goi 1a “worm hole” (“16 giun”).
Cau hoi cia chinh nguoi viét 1 néu hai “hé den” dén gan nhau thi chling c6 thé tré thanh mot
“hd den” voi trong khdi gom chung (?), vi khong du trinh do nén xin tra cru thém va mong udc
dugc gop y.

Theo gia thuyét nay thi qua “16 giun” (worm hole), c6 thé vuot mot khoang céch rat 16n cua
khong-thoi gian, hay téi mot “vil tru khac™, c¢6 thé tré nguoc vé quéa khir (?) hay di téi twong lai
(?). “Ld giun” da duoc xuat hién nhiéu lan trong nhitng phim khoa hoc gia tuéng, nhu “méy thoi
gian” (time machine) hay “du lich thoi gian” (time travel). Tuy nhién cho dén ngay nay, khdng
c6 sy kién nao c6 thé kiém ching duoc sy hién hitu cua “18 giun”, ngoai trir duoc biét dén qua
loi giai (solutions) tir “Phurong trinh vé truong cua luc hap dan” (Einstein field equation) ma



mét s6 su kién dugc céng nhan nhu di trinh bay (su hop 1y do tring hop ngiu nhién?)! Nhitng
gi loai ngudi chiing ta biét vé khoa hoc van chua dua (kién thuc vé vi tru chi khoang 4% *°).

Dual Cone Shape
{(Example 3)

Einstein Rose

Bridge Black Hole

Cither universe

Figure 2. An lllustration From MacVYey of the Manner in Which an
Einstein-Rosen Bridge Might Act as a Passageway B etween Our
Perceivable Universe and a Parallel One
http://critical-path.itgo.com/Image3.gif
Hinh tugng trung tir “cach thizc cia MacVey” ma cau Einstein-Rosen ¢6 thé 1a nhu “16i di” giira vil tru
ma chlng ta biét va mot vii try song song.

Ngudn: http://critical-path.itgo.com/Articlesanscover.html
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Y Ngudn: “Scientists only understand 4% of universe’: htp://rt.com/news/universe-physics-laws-
energy-329/



http://2.bp.blogspot.com/_Sh06gX2xum8/TGHaNEi2IVI/AAAAAAAAANE/KIQIznBwtPU/s1600/67da
nielblogspotcom_1.jpg

Khoa hoc dang tién trién khong nging, hy vong mét ngay nao dé loai ngudoi c6 thé kiém ching
duoc su hién hitu cta “16 giun” (worm holes), nhu “hé den” (black hole) di dwgc kiém ching.
Gia sir “16 giun” c6 that, thi c6 phai day 1a “dwong ham” (tunnel) dé linh hon (néu c6) di qua
“mot vii try khac”, sau khi ching ta da cai bo “chiéc 40 thé xac”? Pa c¢6 kha nhiéu ngudi dit ra
cau hoi nay, dac biét trong chuwong trinh TV: “Through the Wormhole: Is there life after death?”
2 (Qua “I6 giun”: C6 doi song sau su chét?). Tuy nhién mot sb cau hoi khac nén dwgre dit ra
truwéc, linh hon 1a gi? C6 linh hon hay khdng? Néu c6 thi 1am sao chiing minh hay ching to
duoc su hién hitu cua linh hon, ma khong dé cap téi niém tin, du rang da sb nhitng ngudi 6 tin
ngudng tin vao sy hién hitu cua linh hon? Nguoi viét xin man phép duoc tim hiéu thém trong
phan tai.

(Con tiép)

20 http://redpill.tv/through-the-wormhole-is-there-life-after-death/
hay: http://science.discovery.com/tv-shows/through-the-wormhole/videos/life-after-death.htm



