習題二

1. Textbook       Ch. 1     4,5,6,13
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2. Consider the decay of a particle at rest of mass into a  particle of mass and a massless neutrino, . Due to momentum conservation, the magnitude of the  momentum equals that of Denote their momentum magnitude as  Write down the energies of  and  in terms of . Use energy conservation to solve  in terms of . (20) 
提示：Use the formula we solve in the homework, 
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解答：. , . 
Energy conservation: 

Move   to the left and square both sides and  can solved
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13. We have a=nA/2sin@. Forn=1,1=0.5 x 10" m and 6= 5° . we get
a=2.87x 10" m. For n = 2, we require sin6, = 2 sinf;. Since the angles are very
small, 8, =26;. So that the angle is 10°.
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’g / " Figure 3.5 Decay of the charged pion
Before After (Example 3.3).
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4. We use

hc  he
PRy

since W cancels. From ;this we get

1
h=t A k)=
ch—h
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5. The maximum energy loss for the photon occurs in a head-on collision, with the
photon scattered backwards. Let the incident photon energy be 7 v, and the backward-
scattered photon energy be /v . Let the energy of the recoiling proton be E. Then its

- . - 2 2 2 4 .
recoil momentum is obtained from E =/p’c” + m’c* . The energy conservation
equation reads

hv+me® =hv+E
and the momentum conservation equation reads

b
6'7 c 4
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that is
hv=—hv+pc

We get E + pc—mc” = 2hv from which it follows that
P +mc =Qhv— pe+ me?)?
so that

e 41°V + 4hvmc®
P vt 2ame

The energy loss for the photon is the kinetic energy of the proton
K =E —mc*. Nowhv =100 MeV and mc*=938 MeV, so that

pec=182MeV
and

E-mc*=K=17.6MeV




image3.png
6. Let hv be the incident photon energy, /v the final photon energy and p the outgoing
electron momentum. Energy conservation reads

hv+me® = hV'+-Jp202 +m’c*

We write the equation for momentum conservation, assuming that the initial photon
moves in the x —direction and the final photon in the y-direction. When multiplied by c it
read

i(hv)=j(hv)+(p.c+ jp,c)

Hence p.c=hv;p,c=—hv. We use this to rewrite the energy conservation equation as
follows:

(hv+me®—hvY =m’c* +c*(p} + p)) = m'c" +(h)* +(hv)?

From this we get

me’ )
hv= h‘{hVercz
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‘We may use this to calculate the kinetic energy of the electron
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K=hv—hv= hu{l—LJ: m—_
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=——————=164keV
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Also
pe=i(100keV) + j(—83.6keV’)

which gives the direction of the recoiling electron.




