T%m man Khoa hoc Vit ly
Chu dé: Chuyén dong trong Vi tru
Tac gia: Lé Tat Diéu

CHUYEN DONG DAY CHUYEN

Tim to1, hoc hoi vé chuyén déng day chuyén, khong thay ai day.
Ngay ca hién tuong “chuyén dong” binh thudng, dugc Newton nghién ctru tuong tan tir
hon ba tram nam trudc, dugc nhi€u thé hé khoa hoc gia nd luc tiép noi, cling chi san xuat

dugc mot cai dinh nghia nghe rat kéu, nhung nghia 1y that nghéo nan:

“In physics, motion is the phenomenon in which an object changes its position over
time” (Wikipedia).

“Di chuyén la thay déi vi tri theo thoi gian”. Nhu mot cau triét 1y vun, nhu dinh nghia tur
ngir ctia mot soan gia tu dién luoi biéng. C6 ti ti phat gidc cao siéu nao vé vat 1y ddu ma
phai bay dat long trong “trong vdt [y”!

Xem lai “nguyén tic thtr ba” ctia chuing ta, thay ngay mot cai dinh nghia banh hon nhiéu:
“Di déng la lién tuc tién vé ving chin khéng hodc c6 dp lyc thip hon ap lyc hién tqi
dang bao quanh minh”. RS rang, day du, ham chira tat ca nhiing yéu t6 vat Iy gay ra
chuyén dong.

Vay thi, khoi can trong cdy vao al. Trong vuon chiéu nay, ta vira nham nhi ca phé vua
lam mc}t vai thi nghiém gidn di, dé nhu tro choi con tré, d¢ kham pha thém mdt huyén bi
cua dat troi.

Dung chin trai banh, xép thanh ba hang (Hinh 1:

1) Hang thtr nhat: Khoang cach giita cac trai banh réng. Al, A2, A3 ding xa nhau.

2) Hang thur hai: Khoang cach gitra B1, B2, B3 hep hon.

3) Hang thtr ba: Gitra C1, C2, C3 khong co khoang cach. Ching dinh sat nhau.

Khi cho A1, B1, C1 tién t&i véi cung toc do, ta thay:

— A3 khéi hanh cham hon A1 mdt chut, thi du 2 gidy.

— B3 kho1 hanh nhanh ho*n,’chi sau B1, thi duy, 1 giay.
— C3 thi khoi hanh tirc khac, cang liuc voi C1.
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Hinh 1

Truong hop tht ba — nhitng trdi banh ditng sat nhau — 13 hién tuong chira dung nhiéu
chuyén la, can nghién cuu ky.

Khoang cach gitra cac trai banh lam cham chuyén dong day chuyén, nhu hai truong hop
dau. Khoang cach cang ngan chuyén dong cang nhanh. Khi khoang cach bién mat, cac
trai banh 1ap tirc di chuyén nhu cuing 13 thanh phan ctia mot vat thé.

C1 di chuyén la C2, C3 ciing tirc khic di chuyén theo, nhw mét khéi duy nhat.

Dé d& hinh dung, thay banh bang que gd, hay nhitng khtc gd nho. (Hinh 2)
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F4-SW/Cole: Motion tests (1) (2) (3)

Hinh 2
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Trong truong hop thir ba (3), cac khiic gb nho dinh sat nhau, néi két thanh mot thanh gb
dai. bay ¢ dau A 1ap tac dau B di chuyén.

Nhu thé, khi cdc vt thé dinh chdt nhau, chung tro thanh mot vt thé duy nhat, va tat ca
co cung toc do voi vdt thé moi hinh thanh.

(Poc trén Britannica, gip su dong ¥ hoan toan voi nhan xét iy “... all points in the body
have the same velocity (directed speed) and the same acceleration (time rate of change of
velocity)”. “Tat ca cac di€m trén than (vat) thé déu c6 cung mot toc do”.

Chuyén di nhién va dé hiéu. Hang dong may bay lam dau, than va dudi may bay & cac
phan xuodng khac nhau, rdi rap lai. Sau d6, khi n6 bay, tat nhién, 6ng, ba phi cong “bay”
t&1 dau thi hanh khach, tiép vién, hanh ly, v.v. phai bay theo lién t&i do, sat nht, dau dam
tré mot sat na nao!

Nguyén tic trén ap dung cho tat ca cac vat thé, ¢t moi hinh thai, kich ¢& [thudc] va trong
luong. Khong co6 ngoai 1&. Do @6, hat bui dinh & mili mot hang khong mau ham va hat byi
dinh & phia dudi déu hién ngang ling limg tién téi véi tbe dd cia mau ham. Va mot hat
cat trong sa mac, néu khong bi gi6 thoi bay 1én, thi ciing dang mai miét bay trong khong
gian cung tdc d6 véi dia cau.

Nhu thé, trén nguyén tac, néu ta c6 mot cay gay dai td1 cham bo vii try, va ta co6 than luc,
thi co the day gdy, choc choi vai cai, xem vo vil tru cing hay mém.

Pdy dau gdy nay, dau gdy kia téi dich lién!

Quan sat chuyen dong day chuyén, thay hién tuong la, cao htiing doi di téi... bo Vi Tru la
di xa qua roi. Tré lai thé gian, ta chi cAn mot cay gay dai mot dam.

Cé cay sao dai nhu thé, ta co thé dé\y & dau A la 1ap tirc dich thu cua ta, dimg cach ta mot
dam, b1 dau gay B tan cong tirc khac!

Nhitng photon tir ngon lira duéc da “tdn cong” thi gidc ta ding theo cdch dy.

Nghién ctru vé song hinh cu, ta dd biét khéng gian chira ddy photon dé tao séng anh
sang. Tir ngon dudc (chua chdy) dén mit ngudi quan sat ding cach xa mot dim, co vo
luong chudi photon hién dién, nhu nhiing cay sao, cdy gdy — khong thang ma cong queo
nhu gon séng — cuc nho, do nhitng photon ni két, dinh chit nhau, tao thanh.

Pét dube 1én, photon phong ra, day muon ngan chudi photon — nhing “cdy gay > anh
sang. Va dau gay kia tién vao mat quan sat vién, tao ap luc trén than kinh thi giac, gin
nhu tirc khic.
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Gan nhw thoi, khong tirc khac. Bay mot dim, phai mat 1/286282 ctia mot gidy. Tai sao?
C6 hai ly do:

1. Cac phpton khéng thuc su sat nhau. Khoang céch, du cuc nhé, lam cham chuyén dong
day chuyén. Toc dd nguyén thuy cling b1 gidm dan.

2. Thé chét cua photon mém khién téc do chuyén dong cham di. (Dung nhirng trai banh
cao su mém dé xét nghiém lai, sé thay hién tuong nay).

C6 thé photon hoi du ca hai nhugc diém y.

Mot chi ti€t ntra dang quan tam vi da va dang lam bu dau cac khoa hoc gia: Tai sao anh
sang tr mot ngdi sao vugt dudng truong hang triéu, ti ndm ma ludén ludn gitt dugc toc do
nhat quan?

Nho phuc loi ctia chuyén dong dy chuyén day.

Trong phuong cach chuyen dong tap thé nay, su théng nhat hanh dong cta tt ca moi
thanh vién la yéu t6 t6i can thiét. Nhu trong mot doan dién hanh, chi mot anh do ching
tién t&i nhanh hay chim hon tip thé mot chit thoi 1a c6 chuyén ngay. Hang quan rdi loan,
“day chuyén” bi hity hoai tic khic.

Bi kep giira hai photon, mot trudc, mot sau, tat ca photon, theo diing nguyén tac thir nhat
“Khi di dong mot vat xam lang chiém ché ciia vt trude mdt, d&ng thoi bo lai sau lung
mét khodng tréng cho vt phia sau thé ché”. Ct thé, timg photon nhich 1én, cing khoang
cach, cung toc do (cua thoi diém Ay)... lién mién hang mudn triéu nim khong sai trat mot
ly. D6 ciing 12 dic diém cua chuyén dong day chuyeén.

Dén day, da tam du dir kién dé tim cin nguyén strc khoi dong tao toc do nguyén thity. N6i
ndm na la strc, luc nao bat photon dot ngdt khéi hanh, va vira cat bude da tirc khac nhanh
nhu anh sang.

Truwoc hét, can tim hiéu vai ddc tinh cua toc do “xen vao’.

Dung hinh anh “cay gay” thay cho “chudi photon” giiip ban dé hinh dung, muong tugng.
Nhu:ng dén day thi hoi ket. Cay gy thuong c6 hai dau. Gay photon chi c6 mét, la phan
cubi gay cham than kinh thi giac ctia quan sat vién. Pau kia, 1dn vao mdt rirmg photon bao
quanh ngon dudc (chua chay) khoéng chira chd nao cho ta “day”. Do d6, cic photon ciia
vo lugng “chudi 4nh sang” khong bi day, ma bi xen vao.

Tim ra toc d0 cua sy “xen vao” 1a thay toc do nguyén thuy cua photon.
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Ban nh¢ su tich bac tai tham lam, nhét nam hanh khach vao mot bang ghé chi danh cho
bon? Ta s€ dién lai bi hai kich trén xe do ay voi nam trai banh. (Hinh 3)

Hinh 3
Bén hanh khach da ngdi yén vi, sat nhau, theo hang ngang.
Ban dong vai bac tai, 4n cho dng khach trai banh K5 xen vao giira. Ban s& thay:
(Khéng c6 yéu t6 di chuyén tinh nguyén ctia hanh khach ngudi that) trai banh K5 xen vao
t&1 dau thi bon trai banh kia phai “xé ra cho ong ngo6i” té61 d6. Xen vao cham hay nhanh
thi “x€ ra” cling chdm, nhanh theo. Chuyén dong ctia hanh khach cii hoan toan tuy thude
vao toc do chen vao ctua 6ng khach mai.
Téc d xen vdao chinh la toc do xé ra, giat ra cua nhirng vdt thé bi chiém ché.
Pung theo nguyén tac di chuyén sb 1.
Téc do “xen vao” co thé cuc nhanh khong?
Du dong xuat sic vai bac tai tham lam, tay ban ciing khong thé manh dén d¢ day cho trai
banh K5 xen vao voi toc dd chong mat. Nhung trudce khi té ¥ nghi ngd nén nghi dén
nhirng hién tuong xen vao xay ra khap noi trén thé gian. Thi du: Mot vién dan ban vao

gach, da 1am gach vun, d4 vun bay tung toe khip bén phuwong nhanh 13m — nhanh nhu
vién dan.
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Vay néu K5 la mét photon, xen vao giita cdc photon khdc véi toc do anh sdng, thi tdt ca
photon quanh vung ciing ldp tirc khoi hanh, bay vé moi phia, voi toc do anh sdang.

Chuyén gi xdy ra trudc luc “xen vao”?

Hon trdm nam trude, ngay 27 thang 9 nim 1905, Albert Einstein cong bd céu tra 101, da
mo ta chi ti€t cac su kién dién ra trudc liic xen vao trong phuong trinh E=mc? (Muon tim
nang luong E cua mdt khoi thé chat m thi nhan m vadi binh phuong toc do anh sang.)

Trong phuong trinh toan, ciing nhu tién trinh chuyén hoa vat chat thanh ning luong trong
thuc t€, m thay doi v han dinh, do d6 E thay doi theo. Nhung ¢ — toc do anh sang — thi
bat bién.

Khéi luong thé chat m co6 thé nho (dau que diém), co thé 16n (mdt tinh cau) thudc nhiéu
thé loai khac nhau: than cui, than d4, xang, TNT, uranium, v.v. Nhung muén duoc
chuyén héa thanh nang luong, m phai tudn hanh mot quy luat: cac phan tir, vi phan ti,
nguyén tu, photon... ciia nd can dugce kich dong, bén tung toe cuc nhanh vé moi huong,
va riéng photon, véi téc d6 anh sang.

Tién trinh chuyén héa bat dau 13 mot sy nd bung véi nhiét ning va photon lan téa khip
tro1, va tiép tuc cho té1 khi m bién hét thanh nang luong.

Chéam ltra cho mot cy dude 13 dung nhi¢t nang dé kich dong cac phan tir, nguyén tir cia
kerosene thim dam trong gi¢ quan dau dube. Khi chung chuyén dong dir doi, diing mirc
E=mc? d0i hoi, thi tién trinh chuyén hoa bat dau. Ngon lira bung 1én.

Céc photon tir ltra dudc lién tuc phong ra, Xen vao khéi photon bao quanh no6 dé chiém
chd dimg trong khong gian — xen vao Véi toc do c. Kh01 photon trong khong gian bao
quanh ngon dudc 1ap tirc phai “xé ra”, cling véi van toc anh sang.

Toém tét, trong Vi Try, noi nao co hién tuong chuyén hoa vat chit thanh ning luong, noi
do c6 nhiing photon bén ra, khoi dong vo luong chudi photon, tao chuyén dong day

chuyén, lan toa khip khong gian theo dang song hinh céu.

Chinh nhiing photon tir ngon ltra tao tbe do nguyen thuy — bét nhitng photon bj chung
chiém chd phai khéi hanh tive khéc véi téc dp dnh sdng.

Nhitng kham phd nay lam t6i nghi ngo tdi c6 van cia triee gidc.
Trudc day, theo hudng din cua truc gidc, ¢t dinh ninh rang ta thiy dugc anh sang cia
mot ngoi sao phat nd 1a nhd nhitng photon, xuat phat tir 46, vuot dudong truong muodn

triéu nam, t&i tAn mat minh.
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Su thue, ¢6 rat nhiéu truong hop, khong hé c6 mot photon nao bén ra tir mét tinh cau boc
chay t&1 duoc mat ta.

Thi du: mot tinh cau cach xa trai dat mot triéu ndm anh sdng boc chay, va mat mot ndm
Ira méi lui tan.

Nhiing photon xuat phat tir lira thiéu tinh cau chi bay diing mot nam thoi, roi dot ngot
ngumng, cung lic voi lra tat. Nhung nhiing tac (dong, xao tron trong khong gian do dam
photon ay gay ra thi tiép tuc lan ta nhd chuyén dong day chuyen va séng hinh cau. Mot
triéu nam sau, song lan toi, day nhiing photon gan ta nhat vao mét ta. Ta bat dau thay
hinh anh tinh cau béc lira. Luc d6, nhitng photon “nguyén thity” — thye sw ban ra tir lira
thiéu tinh cau — van con cach xa ta 999,999 niam anh sang.

Truc gidc con “chi dao” sai mot chuyén nira.

N6 xti toi luén ludn twéng tuong, hinh dung photon 1a mot dém sdng nho ti teo. (Nhiéu
khoa hoc gia cling nghi vay nén c6 mét nhom khoe da chup dugc hinh photon 1a mot
cham sang, c¢6 trung tim hinh lich sir d6 ra 1am bang chtng. Tro bip niy ma thanh cong
thi nhan loai lai bi Itra thém mot giai Nobel nira!)

V6 lugng dém sang tu lai thanh anh séng 13 hop tinh, hop 1y, hop ca vat Iy qué trdi r6i,
sai & cho nao?

Sai nang! Photon, vi phan tir ciia anh séng, cling tran trui, khong mau sdc, toi thui nhu cac
loai vi phan tir khac trong Vii Tru thoi. Néu ta khang khang phén rang ban than phai c6 ti
anh sang mai truyén dugce anh sang... thi 1t vi phan tir radio s€ 6m bung cudi lan ra.

Vira cudi vira tiép tuc hoan hi chuyén tai am thanh, anh sang, hinh anh, video, phim, v.v.
mudn sic, mudn mau ruc rd tir dai truyén hinh, tir dién thoai thong minh, di khip bon
phuong troi.

Lé Tit Piéu
(21/8/2021)
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