Tan man khoa hoc
Chu dé: Thoi gian
Tac gia: Lé Tat Diéu
CUU CAP MOT
PHUONG TRINH TOAN HOC THAN QUEN

Hém nay, rt ban di ctru khén, pho nguy.

Ta ra tay ciru mot phuong trinh toan hoc dang 1am canh ngat ngh¢o. N6 bi tinh nghi s€
pham t01 phé hoai dan téi sat nhan. Néu dugc minh oan, hoan toan vo td1, thi lai 1ap tac
lanh an... tr hinh.

D6 1a phuong trinh: Puong dai bang van téc nhdn véi thoi gian: D = vt, vo cung quen
thuoc.

Phuong trinh tAm thuong, gian di, khi can tire khac dén nhanh nhu tryce giac. Ludn ludn
cho két qua chinh xac. Pén vdi ta tir bac tiéu hoc, ¢ cung ta sudt doi. Va ¢ cung nhén loai
cho dén ngay tan thé.

Véy ma, mAam tai va d3 ndy sinh tir nam 1905, khi Einstein kham pha duoc thuyét Tuong
bo61 bac Bi¢t (TBDDB) chiing minh rang thoi gian gian no duoc.

Luc d6, khong mot ai nhin thay céi twong lai tbi thui, diy chong gai, min biy chd doi “cé
Phuwong Trinh” — ctt goi thé cho no6 than thuong, dé hang say ctru giup.

Chinh chang Einstein — 26 tu6i — ciing khong biét minh dang vo tinh hai doi nang. Khi
lap thuyét, Einstein van nho ¢ giai gitm mdy bai toan, nhu thuong 18. Canh dinh 1y
Pythagore diém dua, hao nhodng, c6 binh di, khiém cung, 40 ba ba chan dat, nhung van
hién ngang 13 cot chdng troi, giup cai thuyét limg iy nhat thé gian dimg virg nhu ban
thach.

Tram nam tr6i qua trong thanh binh, an lac.

Cho t61 mot ngay co6 ga to mo toc mach, doc thuyét cua Einstein mé qué, mé nhét 12 cai
vu bay nhanh bang anh sang thi s& tuoi tré mudn nghin nim, 15 gia rdi thi dugc ngung gia
thém, cling d& nghéo. Ga ngdi mo mot con tau siéu quang, rdi giat minh, thay c6 Phuong
Trinh o thé pham t0i tay tro1i, hodc s€ tan doi, bo xac trong mot toa tau xuyén vii try nhu
the.

Thay canh vui hoa dép liéu chic chin c6 ngay sé xay ra, gi hoang kinh, nén trong vuon
chiéu nay, xin com bung nudc rét, ca phé ca phao ddm da dang 1én, khin cau ban giup
mot tay clru kho, ctru nan cho.
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Khéng gian nan nguy hiém gi dau. Toi s& di tién phong, xong thang vao tran dia. Ban
thanh thoi an binh bat dong, lam hau phuong lon. Chi thinh thoang gt gu dong ¥ y mot
phat, gri ra chién trudng, 14 chién si tién tuyén duoc khich 1¢ tu:ng bung, tinh than 1én cao
chot vot. Néu 1au 1au chiu tang vién thém cho mdt cau “anh noi chi [y” nira thi 61 thoi!
hao khi quan ta s& ngét troi, thé manh nhu ché tre, xudng Dong Pong tinh, 1én Poai Doai
tan!

Thé tran da bay xong rdi:
Phuong trinh ¢6 ba thanh phan gan bo sinh tir v6i nhau: DBuong dai (hay khoang cach) —
vin toc — thoi gian. Thiéu mot, khong thanh phuong trinh. Thiéu thoi gian, phuong trinh

hoa v6 nghia.

Thuyét cua Einstein day rang: téc d6 anh sang khién thoi gian ngimg troi. Nghia 1a khi v
= ¢ (van toc anh sang) thit=0. Dodo D=cx 0=0.

Khéng con ti ti thoi gian (t) nao dé tao dudng dai, khoang cach (D).

Anh c0 tai chay 300,000 cay s6 mot gidy, nhung thiéu mot gidy hay chi mot sat na thoi,
anh s¢€ té 1i¢t, chét ding nhu Tu Hai.

Thanh ra khi phi thuyén dat tc do anh sang, trong toa 1ap tirc dién ra mot canh tuong
kinh hoang: Hanh khach khong thé vao phong vé sinh, doc sach, bao, an udng hay, tham
chi, tho ra hit vao. Tiép vién khong thé phuc vu hanh khach va phi cong cling mat kha
nang diéu khién con tau vi dimg tim hét rdi. C6 vi nao nhanh tay badm dugc nit diéu
khién tu dong thi ciing chang ich gi, vi dong dién nudi hé thong nay ciing ngung chay
ludn.

Anh sang ciing khong thé roi khoi bong dén. Toa tau tdi thui.

Khéng mét ai, mot cai gi cuc cua duoc vi “khdng cé thi gio” (dung nghia den) dé nhuc
nhich!

Con tau khong ngudi lai iy s& dem theo hanh khach, phi hanh doan, it nhat hang tram
nguoi, lac luon trong khong gian, roi tan bi€n vao codi vo cung.

Chi vi cai 1y thuyét ciia mot thién tai va sy chinh xac tuyét d6i ciia mot phwong trinh!
C6 thuc thuyét va phuong trinh s& hop luc gieo tai rac hoa, tan pha nhiing phi thuyén

tham hiém vi try, tiéu di¢t mudn ngan sinh mang?
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Tim cau tra 101, khoi dau, hay thu nho van dé, tap trung vao hoan canh ¢€o le dac bi¢t cua
cd Phuong Trinh.

1. Thuyét Einstein dung (nhu hau hét cac khoa hoc gia cong nhan), Phuong Trinh tinh
todn cling dung, nhu thuong 1€, va tai hoa xdy ra that, thi Phuong Trinh pham t61 déng
16a phé hoai, sat nhan.

2. Thuyét dung, thoi gian dimg lai that, nhung trong toa tau ba con van di lai thong dong.
Tai hoa khong xay ra. C6 Phuong Trinh sai bét. Thé thi cling tan doi. Danh du, sy nghiép
va tinh mang ctia mgt phuong trinh dat ca trén su chinh xac cua né. Mot phuong trinh sai,
du khong bi 1én an tir, vi tu trong, ciing phai tu xir 1y thich dang, khong thé kéo dai kiép
song vat vuong, vo tich su, khong ai dam tin dung.

Cuu 0, lac nay, chi c6 mdt cach: tim ra ving nguy hiém — noi thoi gian gian nd tung
hoanh — dé khuyén c6 di dung can trong, tranh lac vao tir dia.

Vung thoi gian hiém 4c 4y, theo tin tinh bao cua Einstein, ludn ludn hién ra trong long
con tau bay nhanh nhu dnh sang.

Ta biét xung quanh va chinh than tau thudng xuyén co sy hién dién cua thoi gian binh
thuong — thoi gian bat bién cia Tao Hoa. Vay thi dau 1a ranh giéi gitra thoi gian thuong
va thoi gian gian nd cua Einstein?

Pé tra 101, ta phai diéu tra theo dung phuong cach Einstein lam thi nghiém lap thuyét.

Einstein ding nguoi quan sat dé thau thap dir kién. Ta ciing thué ba quan sat vién diéu
tra, tim su that.

Khéc véi Einstein, bét quan sat vién nhin anh sang, kho qua, ta chi nho ho nhin mét cay
cOt cao tam feet, gitra 1ong toa tau. Nhin tir ba vi tri khac nhau:

1. Quan sat vién sd 1 (Q.1) dimg sat canh cot.
2. Quan sat vién thu 2 (Q.2) dung cach toa tau khoang mét dam.
3. Quan sat vién thtr 3 (Q.3) dimg xa bao nhiéu ciing dugc, mién 14 con thdy con tau.

Pé théng nhat hanh dong, ding tam gid sang, ta bao ho cling nhin cay cot, rdi bao cdo,
thay sao noi vay.

Q.3 dung xa qua, than phién 1a ca cdt lan tau nhé bang cai cham, lan vao nhau.

Q.2 dimg gin hon, thiy toa tau bé bang hop diém va cdy cot nho nhu que tim.
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Chi mot minh Q.1 nhin thay cay cot cao du 8 feet.

Nhin 13 cam nhan moi vat bang mat, Q.1 cling nhu Q.2, Q.3 déu chi thdy mot hinh anh
ctia cay cot. Nhung 4o anh cay cot ctia Q.1 gan voi sy that — sw thét vt Iy — nhat.

Ta c6 thé két luan: vj tri quan sat tdt nhat 1a & ngay canh, sat voi vat thé can quan sat.
Pung xa, ngoai tau, du tinh mat, van khong thay nd6i mdt su that vat 1y gian di 1a kich
thudc ding cua cay cot.

Dé tranh 16i két luan voi vang, ta lam thém vai thi nghiém cho chic an.

Pén day, nhu Einstein, ta chi méi str dung thi gidc ciia quan sat vién. Mi nguoi con du
bon giac quan nira. Ta dung thém hai, /dp thuyét twong doi cho thinh gidc va cho xuc
gidc, dé kiém tra, xét nghiém ky hon.

8 gio sang, cho nd mot qua phao cdi (phao dung), hodc bom hang nhe.

Q.1 (nhu hai quan sat vién kia, trang bi giap tru bao vé day du) dtng sat chd no.

Q.2 dung cach mdt dam. Q.3 cach xa khoang tram feet va bit tai — khong thinh gidc — chi
dung xuc giac.
Vi dtng canh chd nd lac tdm gio nén ding gid 4y, Q.1 nghe tiéng nd.

Trong khi d6 Q.2 bao cio nghe tiéng nd vao lic 8 gio + 5 gidy.

Q.3, bit tai, khong nghe tiéng n6, nhung cam thdy manh bom bay t&i dap 1én 4o giap luc 8
gio + 2 gidy. (Cang strc ép ay, Q.1 da cam nhén dugc ngay tu luc 8 gio, nho ding sat cho
no).

Nhu thé, trong thi nghiém ap dung thém hai thuyét tuong dbi moi, ta van thay ban bao
céo cua Q.1 dung nhat, gin su that nhat, nho vi tri can ké vu nd.

Vay co thé yén tam vé két luan: “vj tri quan sat tdt nhat, cho két qua chinh xac nhat, 1a ¢
thdt gan vdt thé dwoc quan sat.”

Quan sat nhimng bién chuyén vt Iy trong mot con tau di chuyén, con vi tri nao tot hon 1a
chinh ngay trong toa tau. Vay, theo diing phép thi nghiém trong tri tuéng (thought
experiment), ban va toi cing dap chuyén tau tham hiém khong gian, vira 13 hanh khach
vua la quan sat vién.
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Trudc hét ta thay phi thuyén tir lic cat canh cho dén luc dat téc do siéu quang, ludn ludn
dung thoi gian thuong — thoi gian ciia Tao Hoa —dé D = vt r61 D = ct. Phdi ¢6 t — mot
gidy — dé co van toc 299792 km/s.

Ta thay gi khi phi thuyén dat téc d6 anh sang?

O vén tdc 4y, theo Einstein, mot ving khong gian gidn nd dugce tao sinh trong long tau.
Nghia la c6 hai loai tho1 gian khéac biét ¢ sat canh nhau, hay, chinh xac hon, thoi gian
thuong vay kin thoi gian Einstein dang tran ngdp toa tau.

Vay chd nao 1a ranh giéi phan chia?

Thoi gian khong mau sac, vé anh, v6 hinh, vo thé chat, khong mdt gidc quan nao cua ta
cam nhén dugc. Chi c6 cach doan ranh gigi phan chia dua vao ving lan tda, hay n6i nom
na la theo “bucc chan xam lang” cta thoi gian thuong.

Trén duong xam lan, n6 luén dé lai bang chung, dau vét cu theé.

San tau, tran tau, 1a nhitg thanh phan cua than tau. Tau toi dau, phai theo sat nut téi do.
Nhitng hang ghé cua hanh khach, phi cong, bi gan chit xudng san, ciing khong dam “tré
tau” mot sat na. Hanh khach, tiép vién, cac sinh vat trong tau, tu do di to1 di lui, hodc nam
yén ngu bat dong, nhung néu can tinh duong xa di “bay” dugc trong khong gian cua tat
c4, van phai nho ¢6 Phuong Trinh D = ct = 299792 x t, gidng hét phuong trinh tinh cho
con tau.

Ban tinh mat, thdy mot hat bui ling lo trong khong gian, tuéng nhu n6 dang thanh than,
khong mot chut voi vang. Nhung no cling dang bay nhanh nhu dnh sang day, dé khi tau

dap xubng phi trudng, vao bén ddu, nd van lo ling trong toa.

Céc phan tir, nguyén tir trong 1ong hat bui ciing chia sé tirng sat na trong sudt cudc hanh
trinh.

Khéng thiy lan ranh phan chia, chi thdy thoi gian thudng dd xam ling toan dién, lan téa
khap noi trong long tau, chi€m ngu ca nhirng vung nho nhoi trong tirng hat phan ttr,
nguyén tir, hach tam.

N6 khong chira mot khoang trong nao cho thoi gian gian né cua Einstein.

Co6 Phuong Trinh dugc tu do, an toan du hanh khap vii tru. Noi nao c6 dén cling c6 thoi
gian bat bién cua Tao Hoa tr6i mién man giup nhirng bai toan ctia ¢6 chinh x4c muén doi.
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S& c6 ngudi khong chiu ndi su that phii phang 4y, thic méc: “Einstein ndi rang ‘doi voi’
tho1 gian ctia quan sat vién ding trén mat dat, ngoai tau, thi thoi gian trong tau ngung
troi. Chu thyc ra trong tau, né van ct troi nhu thuong thi sao?”

— Xin thua, chuyén twong ddi & day, chung t6i d lo chu d4o r6i. Thoi gian troi qua than

thé quan sat vién trén mit dat cling chinh 1a thoi gian binh thuong dang tréi qua than tat

ca cac con tau. Than tau phai dung thoi gian binh thudng dé huéng phuc lgi ciia phuong
trinh “Pudng dai bang van tdc nhan voi thoi gian”, dé khi dat toc d6 299792 cay sd/gidy
thi biét chac di bay nhanh nhu anh sang.

Nhu thé thoi gian trén than tau cling la thoi gian cua quan sat vién, du dang ¢ vi tri nao
trong vil tru. Ma thoi gian ay di lan vao, tran ngap ca long tau roi. Cung mot thir, mot
loai, c6 cai gi khac nhau dau dé ma “twong ddi”.

Ban thdy chua? Tara tay nghia hiép ma khong phai gian kho ti ndo. T6i huénh hoang néi
chuyén hau phuong, tién tuyén, khoe tai xung phong vao noi lira dan la dé hu doa mot ti
cho ban né phuc thoi. Téi ciing dang nham nhi ca phé nhu ban, ngdm canh chiéu ta, hoi
budn cudi vi vii try ménh moéng, thoi gian, khong gian — nhiing tac pham ky diéu ciia Tao
Hoa — thinh thoang lai bi con nguo6i nho ti teo vé thém ti rau ria, chup cho cai md, bat
thay d6i dung nhan.

Lat nita, mdi1 thuc sy phai lao dong mot ti. Ta s€ phai dung ddy cho dung phép lich su.
Ban c6 trong trach nhan vong hoa chién thing c6 Phuong Trinh choang cho. Puoc giao
cong tac ay vi ban con tré mang, du strc do1 pho véi nguy co bi ¢c6 6m hon tham thiét dé

dén on giai oan, cru mang.

T6i s& nhan mot chién loi pham to hon: Cai vinh du duogc cdm qua béng cing phdng mén
tho1 gian gian nd, nhe nhang da vang ra khoi vii tru nay.

Lé Tat Piéu
12/12/2021
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