PH 3]y Homework Set+ #4 Solutions

1) The easies+ way to prove +hat It is het POSsib}e /s to
swritch o a reference frame jn which +he electron i
inrtiall $+a+)bhary_ This reference Frame s called
+he rest+ Frame . IF +he electron |5 /'nff'/‘a/]\/ yqu/‘onary)
+then +he total momentum in tially 15 zero and the total

energy /‘n;‘-/-fa”\/ I's C%U\Q’ o +he rest @”6’9\/ of the
electron .

Afder the electren emits the photon | in the rest frame
+he electron gnd p}10+0n wovld move n opposTie dzrccf/ons,
and momentum wovld be conserved . However , fotal energy
wonlel not pe conserved since the kmehe ene y of the
electon and +he energy of +he photon are 607‘? ﬁrem‘er
+hen zeéro . In o+her werds 5 the fotal energy rncreoses
n Fhe res+ frame which violates conservabion of energy .

This can also be proved in #he origrml reference Frame,
However, +here wovlcd be much a/gebrq needed o prove
that the fokal energy /ncreases.
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Solve +hese %uah%; gimulv‘anewsfy.
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C C

PuC = By oSO + £ cosP PyC = by (3cosO+ cosd)
mV—’T _ m(@ 3OO<_)

P~ —= :
S1=(vlc)? \/t— (6.500¢]c)*
Emcir ﬁa(acosé+cos¢ﬂ

y 4. >
?MC PTTC- —3—~mc

2z

— » m C 5 1 il
rom -eher\g : = : i = = Mmcac = E

JI= Gl 1= (0-800cicnZ ’

S5mc*= B, + 6. = 3E a2 5 me?
3mc ga'f P 33—2 % =

Solve the three eguations srmultaneously

;_mcl = g‘MCl (RcosO + cos@) 12— 2cosO@ 4 cos @
5
Cos¢ = J_EE - QcosO Cog’-l¢ = (g;- QCOSQ>1

sin*@ = 1—/5"7’17‘9 (from Y—-momen{—utm)

sin2f +cos@p = 4 = HSn*O + (%‘520059)1

Ysn*B + Ycos?6d — %5516056 4 %ig. =1

Y(sm™6 4 cos20) — YR cos@ + 141 =4  y- L& coso+ 44 =4
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s = AsmB = R (\/—1’ COSQQl) = X {\/7 - (319/940721)
G = s Q1= (malawor®) = 54.9°

B+@ = u.1%+ 549.9° = 79.0°

b £ = _im 2 = .§_ 2 /q_g_ = £ 62
(b) - c hfa 3 mc o m
\ = hc _ 9(he)  9(1R490 eV-nm)
> % me? 5(mc¥)  5(135 MeVv)

>\a: (6.5 fm = i,é5><{0¢ﬁ'lm

& = AE, Photen has twice t+he energy . wavelengt+h
! 2 /s mver&e/y ’DY‘C)POY‘}LIOY\GL’ to ehefgy

A= AN, = 8T fm = 237x10"m
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5) X= L35nm = La5x10"Tm
ar . AT~ s03x107 rad/m

(&) K = wave number = ST
: -3¢ _as
(b) X\ = h = h o 6636x10 - 535x (0 l-<g~m/5
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() Do we reed to use relahvihy 7 let's see.
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mc* = 0.5l MeV = 511,000 eV
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K << meS so  classicad model is ok . K= 1.54x|0 T

¢) The (,aner‘f'Otm‘)\/ m +he energy s AE = 10 MeV = 1.20 x10%eV
The Lifetime of +he O particle is the uncerteunty

in the fime At.
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