UED Journal of Social Sciences, Humanities & Education — ISSN 1859 - 4603

SAI SOT O’ CAC TAI LIEU THAM KHAO TAI VIET NAM

Nhan bai:
11-08-2017
Ch3p nhan ding:
28 -09-2017
http://jshe.ued.udn.vn/

KHI VIET VE THUYET TUONG DOI

Nguyé&n Thi Ngoc N&**, Tran Van Lugng®

T6m tét: Hau hét cAc tai liéu tham khao tai Viét Nam khi viét v& Thuyét twong déi déu khang dinh “Khéi

lwong la twong déi, gia tri clia né phu thudc vao van tdc”. Trén co s& khao séat cac bai viét clia Einstein
vé nang lwong va khéi lwong, bai viét nay chi ra réng céng thire Einstein da bi hidu sai léch & cac tai ligu
tham khao, tlr d6 dan dén quan niém sai Idm cho réng khéi lwong phu thudc vao van tbc. Bai viét ciing
chi ra nhitng bat hop Ii khi st dung khai niém khéi lwgng twong dbi tinh trong khéng-thdi gian bén chiéu
va khi khdo sat khéi lwgng photon. Céc gido trinh, bai gidng, sach gido khoa can cé nhirng chinh stra
hop li va kip thdi dé& phu hop véi kién thire khoa hoc méi da dwoc cap nhat trong vat Ii hién dai.

Tir khéa: Thuyét tuong ddi; cong thire Einstein; khéi lvong; néng lugng; dong luong; khong - thdi gian 4 chidu.

1. Gi¢ithiéu

Thuyét trong dbi 1a mot trong nhitng i thuyét khoa
hoc ndi tiéng nhat cua thé ki XX. Ra doi vao nam 1905,
ngay nay, nhitng kién thirc co ban caa thuyét tuong dbi
hep Einstein di dwoc dua vao hau hét céc giéo trinh, bai
giang c6 lién quan dén vat i hién dai. Thuyét twong ddi
hep 1a mot mén co hoc téng quat, 4p dung cho céc vat
chuyén dong véi van tdc tir rat bé cho dén c& van téc
anh sang va coi co hoc Newton nhu mét trueong hop gidi
han cta n6. Bé xay dung thuyét tuong ddi hep, Einstein
dd néu 1én hai nguyén li, 46 13 nguyén li twong déi va
nguyén Ii bat bién cia vdn téc anh sang. Dya trén hai
nguyén |i trén ching ta c6 thé thu duoc cac hé qua noi
lén tinh twong d6i cua khdng gian va thoi gian. Tinh
trong ddi cua khong gian thé hién qua hé qua: khi vat
chuyén dong, kich thudc caa né bi co ngén theo phuong
chuyén dong. Tinh twong ddi cua thoi gian thé hién qua
hé qua: dong hd chuyén dong chay cham hon ddng ho
dang yén.

Thuyét twong d6i hep dd mé ra mot chan troi khoa
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hoc mai. N6 loai bo hoan toan khoi khoa hoc nhiing
quan niém vé khong gian, thoi gian tuyét ddi. Sy ding
din cua thuyét trong ddi hep Einstein cho dén nay
khong can ban cai gi nita vi n6 da duoc thir thach qua
rat nhiéu thi nghiém trong suét thé ki qua. Trén nén tang
ma rong thuyét twong ddi hep, nim 1916 Einstein cong
b thuyét twong d6i tong quét. Thuyét tuong ddi tong
quat da trd thanh co s& cho cac nganh vat Ii hién dai, no
dat nén mong cho Ii thuyét hap dan lwong tor va mo ra
mot hudng nghién ciru mai: vat 1i siéu vi mo - 1a li
thuyét co ban dé dua ra cac mé hinh vé su hinh thanh,
gidn nd cua vii try, dy doan vé I8 den,... Thuyét tuong
dbi rong da, dang va s& tiép tuc dinh huéng cho nhiing
nghién cuu cta cac nha vat i hoc, vii tru hoc va thién
vin hoc. Do d6, viéc hiéu dung khéi niém vé cac dai
luong vat li trong thuyét twong ddi 1a rat quan trong, n6
gidp hinh thanh nhitng nén ting ban dau dé cé dinh
huéng ding dan. Budc dau tién nhit dé lam quen véi
thuyét tuong d6i la thdng qua cac bai giang, gido
trinh... md ta nhitng vin dé co ban cua thuyét tuong
dbi. N6i vé& van dé nay, khi khao sat phan dong hoc
tuong ddi tinh, cac biéu thic vé tinh ddng thoi, quan hé
nhan qua, su co d6 dai, su cham lai caa ddng hd chuyén
dong, tdng hop van téc... hiu nhu dwoc biéu dién nhu
nhau & céc tai liéu tir trude dén nay trén thé gisi. Thé
nhung dbi vai phan déng luc hoc twong doi tinh thi c6
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su khéc biét. Giéo trinh vat 1i dai cuong ndi tiéng cua
Nga “Kypc O6miesi ®@usuku” cua tdc gia Casenben
(“Course of General Physics” by Savel'ev) ¢ nhitng
phién ban cii ¢c6 dua ra khai niém khéi luong tuong doi
tinh [1]. Cu thé biéu thirc cua khdi lwong duoc biéu dién
nhu sau:

My
J1-v2/c?

Trong d6: ¢ la téc do anh sang, m l1a khi lugng
cua vat khi né chuyén dong véi toc do v (khdi lugng
twong ddi tinh), con mo 1a khéi luong cua vat khi né
dung yén (khdi lugng nghi). Cong thirc (1) thé hién
quan diém: “Khéi luong cua vat co tinh twong dbi,
gi4 tri caa nd phu thudc vao hé quy chiéu. Khoi
lugng cua vat tang khi van téc ting”. Thé nhung ¢
cac lan tai ban sau nam 1990, khai niém khéi luong
twong ddi tinh da bi loai bo khoi gi4o trinh cua
Saveliev [2]. Nhiing gi4o trinh ndi tiéng cia My nhu
“Fundamentals of physics” cua Halliday et al. [3]
hodc “Physics for Scientists and Engineers” cua
Serway and Jewett [4] déu khong dua cong thiuc (1)
vao chwong thuyét twong ddi. Tai sao lai nhu vay?
Boi vi theo quan diém hién dai cua thuyét twong déi,
chi ¢6 mét khoi lieong va khéi lwong dé khéong thay
déi véi van téc. Tuy nhién, mot thyc trang dang budn
1a cho dén nay, ¢ Viét Nam hau nhuw tdt ca cac giao
trinh, bai gidng tir bdc dai hoc dén cao dang [5-15],
va ngay cd cac Sach giao khoa Vat li lép 12 [16,17]
van con gi nguyén quan diém cho rang khéi lirong
phu thugc vao vdn téc.

m=

)

Khéi lwong vén 1a khai niém co ban, né can dugc
hiéu rd rang va chinh xac, do d6 muc tiéu cua bai viét
nay 1a 1am r& khai niém vé khéi luong, chi ra nhirng bat
hop Ii cua quan diém cho rang khéi lwong phu thuoc
VAo van téc.

2.Khéi lwgng va nang lwong

Khéi lwong la mot khai niém kha quen thudc véi
ching ta. Khdi lwong m ciia mot vat la mot dic trung cb
hitu cua vat, m la thuée do vé s6 heong Vit chat tgo
thanh vdt thé. Khi lugng dugc hiéu phd thong nhat 1a
sirc nang cua vat. Vat ¢6 khdi lugng 1on ¢6 stc nang lon
hon va can ¢6 luc I6n hon dé lam thay d6i chuyén dong

cua nd. NG6i cach khac, khéi lwong 13 dai lwong dic
trung cho muic quéan tinh cua vat. Mdi lién h¢ giira quan
tinh voi khéi luong da dugc Newton phét biéu trong
dinh luat 2 Newton.

Nang luwong la mét dai lwgng ddc trung cho muc do
van dong cua vat chat. Hiéu theo nghia thong thuong,
ning lugng la kha ning lam thay d6i trang thai hoac
thuc hién cong 1én mot hé vat chat. Nam 1905 trong bai
bao vai tiéu dé “Quan tinh caa mot vat cé phu thudc vao
nang lugng chira trong n6?” (“Does the inertia of a body
depend on its energy content?””) Albert Einstein da dé
Xuit céng thie twong dwong gira khéi luong va ning
lwong - khéi lugng c6 thé coi 13 mot dang khac cua ning
luong [18]. Binh luat bao toan nang lwong thuc su la
dinh luat bao toan khéi lugng - nang luong. Trong mot
phan tng héa hoc, phan khéi lwong chuyén thanh cac
dang ning lugng khéc (hodc nguoc lai) chiém mot phan
qua nho cua tong khdi lwong lién quan, nho dén mac ma
ngay ca chiéc can tét nhat cua phong thi nghiém ciing
khong hi vong do dugc. Khdi lugng va nang lugng co
vé nhu bao toan maot céch riéng biét. Thé nhung trong
phan &ng hat nhan, nang lugng dugc giai phong thuong
I6n hon trong phan ung héa hoc hang triéu lan, nén dé
dang do dugc d6 thay déi khdi luong. Viée tinh dén sy
chuyén héa khéi lwong - nang lwong trong cac phan ting
hat nhan d3 tro thanh cong viéc can thiét hang ngay cua
cac phong thi nghiém.

Cong thiic Einstein vé lién hé giita khéi luong va
nang luong dugc xem 1 biéu twong cua khoa hoc thé ki
XX. N6 du doan cho loai ngudi mot ngudn ning lugng
khong 16 chtra dung trong vat chat: nang lwong nguyén
tr. Cling nhd n6é ma da mo ra mot s6 nghién ciu maéi
trong linh vuc siéu dan, vat li ning lwong cao, cong
nghé nano,.... Nhiing nghién ciru nay da mang lai cho
con ngudi nhiing tng dung to 16n. Vay theo ban, néu
goi ¢ 1a téc d anh sang trong chan khong, E 1a ning
lwong toan phan cua vat, Eo 1a nang lwong nghi cua vat
(nang luong khi vat ding yén), m 1a khéi luong cua vat,
thi cong thirc ndo trong hai cong thire dudi day thé hién
chinh xac y nghia vat Ii vé méi lién hé giira khdi lwong
va nang lugng cua vat:

E = mc? )
Eg =mc? 3)
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CO I8 ban s& tra loi 1a céng thirc (2)! Ban sé& dé dang
tim thdy cong thirc nay trén internet véi chi thich rang
E 12 "ning luong" cua vat. Tir "ning luong" dé 1am cho
ngudi ta nghi rang day 1 nang luong toan phan va nhu
thé cong thirc (3) phai viét lai thanh E, =myc? - ning
luong nghi thi phai tuong wng véi khdi lugng nghi. Con
ning lugng toan phan E thi tvong tng véi khéi luong

m=E/c? :mo/,/l—vz/c2 . VA tir cai logic nay din

dén su phan biét giira khoi lirong nghi mo va khoi hirong
twong doi tinh m,

Cau tra loi chinh xéac ¢ day phai la cong thuc (3):
E, =mc? - day méi chinh 1a cong thie dugc Einstein
dua ra dau tién va duogc ong xem nhu mot hé qua cta
thuyét twong d6i [19-22]. Ban c6 thé ty minh kiém
ching & bai giang “Ngudn gdc co s& cua su twong duong
gitra khdi luong va ning luong” (“Elementary derivation
of the equivalence of mass and energy”) [23], hoac “Y
nghia cua Thuyét twong ddi” (“The Meaning of
Relativity™) [24] do chinh tay Einstein viét. Trong tit
ca cac cong trinh ctia minh, Einstein chua bao gio dua
ra khai niém khéi lwong nirong déi tinh [25, 26]. Nam
1948, trong mot bire thu viét bang tiéng Duc gui cho
Lincoln Barnett - tac gia quyén sach “The Universe
and Dr. Einstein”, 6ng viét: “That la khéng hay khi

dua ra khai niém khéi lugng M = m/Jl—vz/c2 cua

maot vat chuyén dong, boi vi khong thé c6 mot sy giai
thich rd rang vé no. Tot hon 1a khong dua ra mot khai
niém khdi lugng nao khéac véi khai niém “khéi luong
nghi” m. Thay vi dua ra khai niém khéi lugng M thi ta
nén d& cap dén biéu thuc dong luong va ning luong
ciia mot vat chuyén dong”. Bire thu nay di duoc in lai
véi su cho phép cua Hebrew University of Jerusalem,
Israel (Hinh 1) [27].
Letew yechodin Honr Bancl? Qote frirmol Hine Gt inimyyeiobess

2y plsaod vesit abik tumipe folbivnrn Aldipar uW,"“—“"‘"
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Yt Locormetive Tr pliasga ... " iad i CD 3~ Eaffens.
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Hinh 1. Bikc thu do Albert Einstein giti cho Lincoln
Barnett vao ngay 19 thang 6 nam 1948 [27]

3.Dong lwong twong doi tinh va nang lwong

Tai sao Einstein lai khuyén ta nén sir dung biéu

, u
thirc dong lwong twong doi tinh? Bong lwong p 1a dai
luong dic trung cho chuyén dong vé phuong dién dong
luc hoc. Theo phwong trinh co ban ctaa dong luc hoc thi:
u

u
s _dp
dt
Theo nguyén li twong dbi Einstein thi moi dinh luat
vat 1i déu c6 cing mot dang nhu nhau trong cac hé quy
chiéu quén tinh, nghia 14 dinh luat bao toan dong lugng
va tir d6 suy ra phuong trinh (4) dting trong moi hé quy
chiéu quén tinh. Trong co hoc ¢ dién thi biéu thirc cia

U 1

(4)

dong lugng 1a p=mv, va néu ta van van dung biéu
thirc nay trong thuyét tuong ddi thi s& dan dén khai
niém khoi lugng tuong ddi tinh

ur
m= p/V:mO/Jl—VZ/CZ. Tuwong ty nhu vay, nhu

chung ta di trinh bay & muc 2, néu van sir dung biéu
thire ning lugng E = me? cua mot vat & trang thai nghi
cho mét vat chuyén dong thi ciing din dén biéu thuc
phu thudc cua khdi lwong vao van téc.

Biéu thuc dong lwong va ning lwong cua mot vat
chuyén dong ma Einstein da nhic dén trong birc thu ciia

minh Ia nhitng biéu thuc sau:
1

u mv

=T ?
mc?

= 1-v2/c? ©

O day, m la khéi lwong cua vat, khdng khéc gi véi
khdi lwong trong co hoc cb dién, con l[.) va E la déng
lvong va ning lwong todn phan cia mot vat chuyén
dong. Nang luong toan phan E bing tdng ning lwong
nghi E, va dong nang K cua vat:

E = Ey + K = mc? + mc? 1 7)

J1-v?/c?
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Néu ki hicu :% thi ta c6 thé viét biéu thuc cua
doéng nang K dudi dang:
K =mc? [(1— £2y2 —1J ®)
Khi v=1c hay f=1 ta c6 thé khai trién
(1— 4%)7Y2 thanh chudi nha dinh Ii nhj thuc:

(1—ﬂ2)*1’2=1+%/J’2+...~1+%ﬂ2 9)
Thay (9) vao (8), ta dugc:

1 1 1
K~mc?|1+= B2 -1|=mc?= g% ==mv? 10
ARV SV S
Vay khi vat chuyén dong véi tbe do v nho so voi
tbc d6 anh sang thi tir (8) ta thu dwoc biéu thie dong

1 . L2
ning K = Emv2 va tur (5) o rang ta thu duoc biéu thuc

w 1 2z
dong lugng p=mv trong co hoc co dién.

Tur (5), (6) ta tim duoc biéu thuc lién hé giita dong
luong va nang luong toan phan cia mot vat:

E? = m%c* + p%c? (11)

Khi vat dung yén, nghia 1a khi dong lugng cua no

bang khong, ta nhan dugc cong thic lién hé giira khoi

luong va nang luong nghi E; = mc?.

4.Khao sat trong khéng - thoi gian 4 chiéu

Su bat bién cua van toc anh sang dan dén két qua la
khong gian va thoi gian lién quan chat ché vai nhau va
ching lap thanh mot khong - thoi gian duy nhat. Méi
lién hé d6 co thé dwoc biéu didn nho khong - thoi gian 4
chidu Minkowski ma theo ba truc 1 c4c toa do khong
gian x, y, z con truc thir 4 1a truc thoi gian t, hay chinh
xac hon, 1a toa d¢ thoi gian ct, c6 cung thir nguyén nhu
toa do khong gian. Mot su kién nao do trong khong -
thoi gian 4 chiéu (ing véi cac toa do X, y, z, ct. Ta goi do
la diém vii try. Mot duong nao d6 trong khong - thoi
gian 4 chiéu goi 1a duong vii tru. Khoang céch giita hai
diém vii tru goi la khoang khéng - thoi gian.

Nhu di biét, khoang cach giita hai diém trong
khong gian 3 chiéu 1a dai luong bat bién va khong phu
thudc hé quy chiéu, binh phuong ciia né ludn la:

Al? = AX® + Ay? + AZ? (12)

Trong khéng - thoi gian 4 chiéu Minkowski, khi
thay di hé quy chiéu, khoang céch khong gian Al thay
d6i, nhung khoang khéng - thoi gian As, dugc xac dinh
theo cong thirc sau 1a dai luong bat bién (inv):

As? =c2At? —AI?

2442 2 2 2 _; (13)
=C°At” —AX" —Ay” —Az" =Inv

That vay:
As'? =c?At?—Al?
:CZAI'Z—AX'Z—Ay'Z—AZ'Z — AS?

Biéu thirc (13) cho thdy, chiéu thoi gian la mot
chidu dic biét va khdng hoan toan gidng cac chiéu
khoéng gian khac, chiéu thoi gian khong dbi xing
(khong trao ddi tly ) vai cac chiéu khdng gian.

Trong thuyét twong ddi, nhidu dai lwong vat Ii &
dang vecto trong khong gian ba chiéu dugc mé rong ra
thanh vecto - 4 trong khong - thoi gian 4 chiéu. Mot
vecto - 4 1a mot bo gdbm 3 thanh phan, goi 1a thanh phan
khéng gian, cling voi 1 thanh phan, goi la thanh phan
thoi gian. Khi chuyén déi hé quy chiéu trong khong -
thoi gian, cac thanh phan cua vecto - 4 duoc bién ddi
theo phép bién ddi Lorentz. Tuy nhién, c6 mot thudc
tinh cua céac vecto - 4 khong bi bién d6i, do chinh 1a d6
I6n cua cac vecto - 4 nay. Vi du, nhu da trinh bay & trén,
ta thiy vi tri trong khdng gian ba chiéu c6 thé duoc tong
quét hoa thanh vecto vi tri - 4 (ct, X, y,z). Nghién ciu

thuyét trong dbi, dac biét 1a thuyét twong ddi tong quat,
khéng thé tach roi khoi khong - thoi gian.

Bay gio, dé khao sat dong luong va ning lugng
trong khong - thoi gian 4 chiéu, dau tién, ta s& van dung
phép bién dbi Lorentz d6i voi hai dai lwong nay.

Xét hai hé quy chiéu quan tinh Oxyz va O’x’y’z’, hé
O’ chuyén dong véi van toc U theo phuong x so véi hé
0. Goi p(py, Py, P,), E va p'(p,’ pyp,), E lan
lugt 1a dong lugng va nang lugng cua vat trong cac hé O
va 0’. Ta co:

mv,  p,+UuEYc’

D= \/1—v2/c2 B \/1—u2/c2

(14)
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py = —p,’ (15)
e
B mv, o

pz - m - pz' (16)

E_ E'+up,. (17)

J1-u?/c?

Tu (14) - (17) suy ra:

g
Vay:
E? E’ :
=z =2 p’—p,°—p,° =inv (18)

Tathdy p,, p,, p, va E/c thoa man tinh chat cia

céc thanh phan caa mot vecto - 4 trong khéng - thoi
gian 4 chiéu Minkowski. Do d6, ta co thé viét vecto
dong luong - 4 dudi dang (E/c, Py Py, pz), trong do6
Py Py, P, twong ing véi 3 chiéu khong gian, con E/c
tuong tng véi chiéu thoi gian. Khi di tir mot hé quy
chiéu quan tinh nay sang moét hé quy chiéu quan tinh
khac, céc thanh phan cua vecto dong luong - 4 (bao
gom dong luong trong khéng gian 3 chiéu va ning
lwong) thay dbi, tuy nhién d6 16n cia n6 xac dinh theo
cong thie (18) 1a khong ddi.

Mit khéc, tir (11) ta c6 biéu thirc xac dinh khéi
luong cua vat:

E2 p2
2
mi=———_ (19)
¢t ¢?
Két hop (18) va (19) ta duoc:
m=inv (20)

nghia la khéi lwong cua vat khong thay ddi khi di tir mot
hé quy chiéu quan tinh nay sang mot hé quy chiéu quan
tinh khac. Hay néi cach khac, khdi lugng cua vat khéng
phu thudc vao van tic.

O day, néu sir dung khai niém khoi lugng tuong doi
tinh m va khéi luong nghi mo thi s& dan dén két luan
vecto dong lwong - 4 c6 cac thanh phan

(mc, Py py,pz) vai d0 I6n coa no6 la

E?/c? - p? =m,2c?. Vay thi diéu gi 1a khdng hop Ii?

30

Trong quyén sach “Spacetime Physics”, & trang 250 - 251
tac gia Taylor va Wheeler viét: “Oi, khai niém ‘khdi
luong tuong ddi tinh’ 1a mot chu dé dan dén mau thuan.
b6 1a 1i do tai sao ching t6i khéng s dung nd. Thi
nhét, né ¢ van dung tén goi khdi lugng - thudc vé do
I6n cua vecto - 4 cho mot khai niém khac biét rd rét,
thanh phan thoi gian cua vecto - 4. Thi hai, né dan dén
sy tdng nang lugng cua mot vat theo van tdc hay dong
luong phai lién hé véi s thay déi ¢ cdu tric bén trong
cua vat. Trén thuc té, su ting nang luong theo van toc
khdng phai bt ngudn tir vat ma Ia tir tinh chét hinh hoc
cua khong - thoi gian” [28].

5. Khéi lwong photon

Mt trong nhiing phat minh quan trong nhat cua vat
I hoc vao dau thé ki XX 1a tinh chit song va hat cua anh
séng, thé hién trong luan thuyét cia Planck dua ra nim
1900 vé lugng tir anh sang. Do chinh 1a tién dé cho mot
nguyén li co ban cia Co hoc lugng tir - tinh di ngau
cua vat chit do De Broglie dé xuéng nam 1924 nhim
tong quat hoa ¥ tuong cua Planck, khiang dinh rang moi
vat thé vi mé déu tu thé hién ddng thoi véi hai tinh chat
tuong phan nhau 1a séng va hat. Anh sang 1a song dién
tir ddng thoi ciing 14 dong hat photon. Ta noi rang hat
photon tuong ung véi truong dién tr va cac lugng tr
cua truong dién tr chinh Ia c&c hat photon. Mot cach
t6ng quat, bat ki mot hat vi mé nao ciing twong ng Vi
mot trudng va cac lugng tir cha truong nay chinh la cac
hat do.

Cho dén thoi diém hién nay, hat photon - lugng tir
&nh séng - duoc coi 1a khdng cé khdi lugng. Vi photon
c6 khdi lwong bang khdng nén tir (19) suy ra dong
lugng va nang lugng caa photon lién hé véi nhau theo
cdng thic:

E=npc (21)
Mt khac, tir (5) va (6) ta c6 biéu thirc cua van toc:
roc2u
V= E p (22)

Két hop (21) va (22) suy ra téc d6 cua photon
vV = ¢, tac 1a hat photon luén chuyén dong voi toc do
bing tbc do &nh sang. O day, ta luvu ¥ rang tuy hat
photon khéng c6 khdi lugng, nhung nd van mang ning
lugng, nang luong cua photon xac dinh theo céng thirc
(21). Pidu ndy thém mét lan nita khing dinh ring ning
lugng trong cong thuc Einstein phai la nang luong nghi
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E, =mc?. That vy, néu ching ta van dung cong thic

E =mc? cho photon thi suy ra photon phai cé khéi
lwong tuong dbi tinh:

E_h
T

Trong d6 : A 1a budc séng anh sang, h 1a hang sé
Planck. Va néu theo (23) thi rd rang khéi luong cua
photon phu thudc vao budc séng anh sang, nghia la
nhitng hat photon cua tia UV thi “nang” hon nhitng hat
photon cua anh sang nhin thay? Néu két hop cong thiic
(1) va (23) thi s& dan dén két luan: “khdi lvong nghi cua
photon bang khoéng” - nhu ching ta van thuong thiy
trong cac tai liéu tham khao. Két luan nay chira diy mau
thuan, tai sao lai dem khai niém khéi lirong nghi gan
cho mét hat khong bao gio ton tai ¢ trang thai nghs? Tur
‘nghi’ & day o rang la khong can thiét, khdi lugng la
khéi Iuong, né gén lién véi do Ion cua dong luong - 4
trong khong - thoi gian 4 chiéu, nghia 1 n6 bat bién, ddi
VGi tit ca cac photon né déu bang khdng. Céc &nh sang
V61 budc séng khac nhau thi nang lugng khac nhau, chir
khong phai la khdi luong.

(23)

6.Két luan

Tir nhirg diéu da trinh bay & trén, ching ta thay
rang can phai chinh sira lai mot sé nhan dinh khéng
chinh xé4c vé thuyét twong dbi, nhung lai rat pho bién
trong cac tai liéu tham khao tai Viét Nam. Cy thé 1a:

> Cong thirc Einstein phai dugc dién giai day du
va rd rang hon: Khéi lugng cua mot vat thi tuong duong
véi nang lwong nghi ctaa no.

> Biéu thirc dong lugng p = mv khong diing trong
co hoc tuong dbi.

> Khbi lwong cua mot vat khdng phu thugc vao
van téc, né ¢ gia tri nhu nhau trong moi hé quy chiéu.
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ERRORS IN VIETNAM’S REFERENCES ON THE THEORY OF RELATIVITY

Abstract: In most references in Vietham, when writing about the Theory of Relativity, authors usually assert that “Mass is
relative, its value depends on velocity”. This article, based on a review of Einstein's writings on energy and mass, shows that the
Einstein formula is misunderstood in these references. This leads to the erroneous conception that mass depends on velocity. The
article also points out the unreasonableness in the use of the concept of relativistic mass in the four-dimensional space-time and in
the photon mass examination. Textbooks, lectures, and schoolbooks need to be properly modified in a timely manner in order to fit
with the new scientific knowledge that has been updated in modern physics.

Key words: Theory of Relativity; Einstein's formula; mass; energy; momentum; four-dimensional space-time.
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