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d*x’ d*x-;i;;’  = dtz ai = a,

d=y’  _ d2y- -dt’z dt* v & ai = aY

(1.2)

(1.3)
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a 12 = -9,

66WPlFil a,* ‘N~!MaJrll~  (1.27) !.i

X’ = a,, (x-vt) (1.31)

(1.32)

wufii  XT  66~:  t’ ‘i1inw.m~  (1.31) LLBZ  (1.28) tbs2umni~  (1.26)

X2-c*t* = a:,  (x-vt)*-c*  (a2,x + a,+)*

= ai,  (x2-2vt +v*t*)  - c*  (ai,x*  + 2a,,a** xt + af,  t*)

aa.mi~hs~u~m~dI~a.i  K

(af,  - c’a:,  - 1) x2 - 2 (va:,  + c2azla**)  xt - (c*ai, - v’a:,  - c*)  t*  = 0

bwouluas~~ElslosRllni~~i~~~~i~~~i~~~e6~  9zLIk

2a,, - c’a:,  = 1

va:,  +  c2a*,a22  =  0

22 22c a** - v a,, = c 2

WRl~QlJ  a,,, a,, b!X a**  vowuniSkwYt4  LLRZ%Kip  = v/c LLWEY  = l/JCi? El;

1 1a 11 = a2* = Jl  _ v*/c*  =  J7 =  y

b6Rr a - v/c* -P/c  - PY
21 =  J1-vz/cz  =  = - - -

41-p* c

66WWil  a,,, a,, blX  a,, ~sImwnia  (1.31),  (1.28) bwmm.mi~  (1.23) aaikbmiaulas

6MlCl~?ibPbW&IJIJaClbsU61a  (Lorentz coordinate transformation equations)

(QI~xJE~~~~~~  s MhxmhzYi”795d s’)

x’ = x - vt
X ’

VT777
= y (x - vt)

Y, = Y M% Y! = Y
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ZI = z z’ = z

t’ = t - (v/2)  x
d-i72

x’ + vt’x =
Jl  (v2/c2)

x = y (x’ + vt’)

Y = Y, H%l Y = Yfl

z = .zI z = ZI

t =  t’ + (v/2)X

Jl - ?/c2)
t = y(t’ + !x’)

(1.34)

14 PH 312



dx dy dz
u, = -,

d t
uy  = -,

d t
u, = -

d t

u; = 2: , u; = g: )

k4~vk~~suQm mma (1.33) 1;

dx’ = y (dx - vdt)

dy’ = dy

dz’ = dz

dt’ = y (dt - y dx)
CZ

y  (dx - vdt)

y [ dt - (vdxic’)  ]

(dx/dt)  - v=
1 - (v/c*)  (dx/dt)

v&l u; = u, - v

1 - (vu,/c2)

(1.36)

(1.37)

(1.38)

u,  = 4
y  [ 1 + (vlqc2)  ]
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T

s (h)

)“t S’  (PSW  A )

u; =
ll, - ”

1 - (vuJc2)

- 0.9c - 0.9c=
1 - I(O.9c)  (-0.9c)/cZ  ]

-1.8~
= 1.81
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0.9c + 0.9cux = __
I + (0.9c) (0.9c)/cZ

1.8= -c
1 . 8 1
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os6datnouuos  U’ lebw4abmu  XI  LLRE yf %I

u: = U’COSB

3 = u’  sin e

mntwni5 u;  = ux v
1 (vux/c*)

da  ux 0.8~= 0.8cc0s45"  = -
4

" = 0.8~

kmdi%tmmwhh4  stlm”

u;  = (0.8d-h)  0.8~

1 - (0.8~) (0.8c)bh c2

= -0.234~
0.547

= -0.428~

mnwni-2 u; = U) ( I  .*/c2)“2
1 - vux/c2

do  uy = 0.8~ sin 45" = '$

u;  = (O.~C/V'~)  / I (0.8c)'/c2  I',-

1 (0.8~) (O.~C)/&C'

0.339
= mc

= 0.620 c

9in u’ = (uf + u;y

= 1 (-0.428~)'  + (0.620~)'  1"'

= 0.75c

~al8l~iavosoynina~~~~~n~~~~~~~  s’ &I  0.75~
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Y'

.h

X'

Z'

tan 0 = ‘y
2

01620 c=-
0.428 c
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= 0.625 Lwl7

tan 8 = 2
x

z L, sin B.

= 4-q L, cos 0,

tan 45”

= Jl  -(x5/2)2

zz 2

H~O 0 = 63” 27’
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t, = t; + (v/2)x;
JlIBz

t, = t; + (v/2)  x;
Jip

t,-t, = t;
.J-@

I
T = To =YToJlIBz
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1
= Jl  - (0.95)2

= 3.2
.,tc

@l.¶pbpb T = 3.2 x 50

= 16O%l?i
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m, (u, - uz) = M (v  - ~2) (1.47)

HSQ n-9 (u,  - uJ = M(u,-V) (1.48)

vLl1fTUni5  (1.47) ~am.Jnl~  (1.48) LL6$7KmWil  U, LLAf  U2  WEfunl~  (1.45) LLFG  (1.46)

aA!6

Et = ” - u* = I+(u.v/c*)
1 - (u’ v/c*)

(1.49)
m2 u,  - ”

unwii  uI mnfwn7f  (1.45) k-44114  [i - ~u;/c~)]‘/~  16

[ l-(u;/cq]  “2 = [ l -a  ( ;;+u:“,c’  >I  I’*

= [(I-v2/c2)  (1 - ut2/CZ)]1’Z
1 + u’vz-

Hi0 1 +u’v- = [(  1 -v2/cZ) ( 1 -u ’ z/cz)]  I’*

C2 (l-u;/cy
(1.50)

(1.51)1 - u’v- = [(I-v2/cz)  (I-u’*/c*)i”

C* (1-u,z/c2)“*

bwwmmia  (1.50) bbl: (1.51) asIumnia  (1.49) ~c’2K

ml = (1 - u;/cy-

dlFldi  = m, (1.52)

(1.53)
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V/C 0.01 0.02 0.05 0.10 0.50 0.80 0.90 0.98 0.99 1.00

m/m, I .00005 I.0001 1.0013 1.005 1.15 1.666 2.3 5.00 7.10 m
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P,  = y m,v, , pY =  ym,v,  LLAZ p, =  ymovz

Y= 1 ‘bb-ler~ “2 = v:+v;+v,2

m

(1.56)

= m,Sdivd  (YV) (1.59)

LLK  d (yv) = ydv + vdy

= I(1  -3. “* dv  + v’ (1  -+ dv]
cz  2

dv
= [l  - (,2/c*)]“*
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= moc2  Id& - 11
2

= dl~o~2,c2.  - mOcZ

lim T
v/c<<1

= moc2(pl)  = mOc2 [ &PI
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P = mv  =

T = mc’  - moc2  = mOcZ  (y-l)

E = mc’  = T + E, = ymoc2  = yE,

EO = moc2

PA:: E2 = p2cZ+E;

~j,,,,,ni,nl-jtu7~~~~a~~o~sb~PdWCJPln~Q~?nqp1~79  q &;sd

(i) v < <c (ii) v = c (iii) v = c
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= 1.77x10-8 3UlTi

%TqTG$

= 1.3x10-’ %l?i
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t-60

-g
2

= p’-E2
C2

(?)’  = p,z  + p; + p: + (F)’ (1.82)
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P: =
p, - v E/c2

Jl  - vz/cz

P,:  = p,

P: = P,

LLR”  E’ = E P,V ’

dT7z

(1.84)
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