Elementary Particle Physics
Test, March 12th

NAME:

Use this approximate values for the constants:

Mproton = 1 GeV he = 200 MeV fm = 200 x 107'* GeVm c=3x10°m/s

1 In a fix target experiment, a photon beam hits a target made of protons and produces a
A* resonance with mass ma-=3 GeV.
(1.1) Determine the energy of the incoming photon beam (10 points)
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(1.2) Determine the Energy and the 8 and « of the produced A* (10 points)
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(1.3) The A* decays as A* — pv with decay width at rest of the I'a- = 20 MeV. How
long will it travel before decaying in the Lab? (10 points) _ ~\S ¥
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(1.4) Obtain the energy of emitted photon as a function of its emission anglé and get its
maximum and minimum value? (20 points)
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2 Draw the Feynman diagrams at lowest order in QED for the process with time running
left to right (10 points)
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(2.2) Write the corresponding Feynman amplitudes (20 points)
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3 The a? is a meson with C = 1. The p* is a vector meson, and the 7~ is a psedudoscalar
meson
(3.1) The decay a9 — p* 7~ is allowed by strong interactions for final particles in either
S-wave or D-wave (this with £ = 0,2). What is the spin and parity of the aJ? (10 points)

o &U%(M mom em'mmh wnicLob oy
C.‘;t'na%f: (50._ \ o _ gu,(pl 6)/)@67});0
Sine om1=0 :[{@_(JJS aj’\n«dy ‘t‘en.y ‘
J‘SDbQWQO' =3 d“g,ﬂ:é‘p_—;d ;_—990_34.

N o
o Purily wnsuehom : B =Ppxrx T (D=4

(3.2) Explain the s, C and P of the af in terms of its quark constituents (10 points)
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