
F
ra.k*i vJst . yoar{cc-t csofE, o.5

L c{ r.r,S

*her *...l

T hc. ph

ctns;.l.rr a. X*s

e{*i l; tr";avra

qnl 
fcrrnugvrS

ro*urra T.

@
Pa{c" Raff"*

y"{n'rffr..€t}tcslLh\

r bosons

r fcrn.tbns
az ftilpr"r*.

Alsr,

1
z-$zt3

e(fl = ZcL + vu!.4

boSon S

?.

3

zv\Pc

1'=tql

T

*.*

ef

",*

t.Jl4

4,6 c e1n.e ,(cntiit of *hcsc 1"o'rflclcs v?;tl be:

4

f c+) "ti'

+0.

= 4r{\1
o

12

e*tj;,
o

e- I4
wherc q r.s +Ls. ,ao1as^fwwr,

n^J, p "s *ha the,,,^icnl polc"fual.
O Brse^ 6c*s{ei,r 1,,,r*rib, {ior, lor boscns.
@ Fc.*.,. -Dira.c d^-r{ri b,r*da n 'f ot fcrn.oras

1

T [^,^ s

=> fa'+'-,

lJ'.^,,.bc. ,k*sc*
3 ^=ffiy

['to.ss ,l"eu s;*1 , 
S =Ah, 5lO:+ e'c1: f c1l

J'i fr+r X:4eXrecs e f l"ulo''-
t = n*lr"'nou*lyrrt*l.r ns;;^

lf = l.a,Z=L

Jre = ]' 2'4= 6

h=

s=

n=

n=

{=
qc
kJ

+{

Jnr

ufft4

IJ

x

x z

e,t< ! 4

"ftf t,r
a^wtz@F

oWt't
Forucln s*.. yarl;oles ; 1c>> vu,cz> P + EQI* 1c

q_
LT,*

q

zi"f.zF,
o

{c v;
+v

l^,
o

q"

11

_d_

o*\4AL
ffiLLrtW c

-) 1=
!d
c

l,tl
L

g'=f 3; /rH 4fo
+r
arl.Z

d,x

{ 
(3)

N

,):,1A

zrw I
/

5
)L5

2trs

a
+4

lt,
o

t*v
4n
rJax x3

(=
!tl

(sl
o

q3



i,

s=#'(9- 1r=Z tt F'
Lzi

Pc*rr P"[f<r
p+onafifo'€#l* allt. l"

D."c vi n$

(n) Ghs.Jg'-

Dcrcdc "3

$o+

Y 
(Q5SL^rc

1, = t *ou,
E = f vraocl

bo*h

fhe

f"r losons

f"" fcrr.a.lons

=ffi efu

f"rth 5;1*"un lwo rrc'a-lls

l"n3tl, Lr. A 
^onea 

4,^,r,.

P;= I
a.

Pi= ?

^ par*c"lq t otrvtc Ln5 lo^"L o,^J.

o..vrc separoleJ, b3pa"o.llJ *o fhe Xz-pl
cho.r,Xc 21r Qccur5 in sver1 co llC Si ovr-

n
ot

n

."a4
t

EJ 
u,=r

The {c,re. be-*ween .oUcJion5 us LL= H= ff
Then *he" a:vofal<- f0"." ov1 *h. yrall r.s :

F=+b=*'.'1*=L#
sides 1,1 *he A=L513
resS *fQ, !,

o=-L 4-rvg

fl *he wall,a"fLo\ o

we r

(J" +ir5 *h e rr.la,*con f o, aver*leS : 1117 = q;> rtIt, -g] = 3q,?>

.:==) 
1?=t

5 .., rrr ra^ i r,g ove( a tl y*rf;clr.s u'vr ?hoS" s?qce :

#ffi
+A

Jt
o

)
4

For vcl*{r'vr. s{"r p..t*c.1"5 1c)} ."..>>r

q

zizh3 "\f t,t

o
l,

4*= f q. /}l,s i=1" I

p:= I f't boson1

Pr=? f'. ftrrar'ores

Jf = -^3-tzrrf
;,

j

+

+u

lnJr
o

Y=

aL

GTz#

7

u& t4

,=trcffi(g*

P={s"" *=!+



@; fU [;s{ lo.vv of *[1cr*orlXraavr't'-cs

JI=TJs -pJV+if lt't,
(*=(c-zV S=sV f;o/ s=s(r)

d.(gc'V) = TJ (s V) - YdV

gczl,V + &VJ3= Ts JY + TVJ s - Y'lV

@
Pe{er R"fF..

p.t"nfp-@t+t.oltu. [.1

g =?ff)

gczJV + czV

;@ [.

# rt = rs/v +TVf*, - ydv

'=Ts -f -) $= T

Lt fD
""il4 = TkJT\

f = T, - S.'= 5{o rt - SC'= I 5."

p=Ts-SA

&
,tT s={r ,= fl*['&=f

l/ ZOf-. \-/

b4\)t =T Jtr

42 = lrr, "'Tz -)JTU
sO)=

2c

t1,7"' (+ con'l'= /)

t.

1S(/= 4
3


