
PH3520 (Parti
le Physi
s)Problem sheet 4To be turned in by 5:00 p.m., Friday, 1 November, 2002.1: A 
harged pion passing through argon gas with a speed � = 0:96 is minimum ionising, havingan energy loss per unit path length of dE=dx = 1.5 keV/
m. What would the dE=dx be for thefollowing 
ases:(a) Assume the parti
le is a proton moving with � = 0:96.(b) Assume the parti
le is a 
ompletely ionized lithium nu
leus (Z = 3) moving with � = 0:96.(
) Assume the pion is moving with a speed � = 0:24. (For this, you 
an negle
t the � dependen
eof the term in square bra
kets in equation (5.5); i.e., treat the part in bra
kets as a 
onstant.)2: (a) Suppose the momentum measurement a

ura
y of the drift 
hamber is 0.5% for 1 GeVele
trons. Using the relation for momentum resolution dis
ussed in the le
ture, predi
t themeasurement a

ura
y for 10 GeV ele
trons.(b) Suppose the energy measurement a

ura
y of the ele
tromagneti
 
alorimeter is 18% for 1GeV ele
trons. What will the a

ura
y be for 10 GeV ele
trons?3: Consider a parti
le dete
tor for use at an ele
tron-positron 
ollider 
onsisting of a 
ylindri
aldrift 
hamber in a magneti
 �eld surrounded by an ele
tromagneti
 
alorimeter, a hadron
alorimeter, and muon dete
tors, as indi
ated in Fig. 1.
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hemati
 diagram ofa parti
le dete
tor viewed alongthe beam line.Using the drawings on the next page, sket
h where in the dete
tor one would �nd signals fromthe following events:(a) e+e� ! �+��e+e�(b) e+e� ! �+��
(
) e+e� ! ��
(d) e+e� ! �+��, where the � leptons de
ay �� ! �� e��e and �+ ! ���+�0.(e) e+e� ! �+np�0K+K�(f) e+e� ! qqg, where the quarks and gluon result in `jets' of at least several hadrons ea
h.G. Cowan24 O
tober, 2002
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