
Friman & Knoll, Le
tures SS 2000Problem set 1, date 10.5.001 Show that Æ(4)(p) is Lorentz invariant.Hint: Show that Æ(E 0)Æp0k = Æ(E)Æpk, where E 0 and p0 are obtainedfrom E and p by a Lorentz transform in the k dire
tion.2 Write Æ(3)(~p� ~p0) in 
artesian, polar and spheri
al 
oordinates.3 Show thatZ d4k�(k0)Æ(k2 �m2)f(k) = Z d3k2"(k)f(k)�����k0="(k) ;where �(k0) is the unit step fun
tion. What is "(k)?4 Show that for massless parti
les the invariant phase-spa
e integral �1;:::;N(s)is proportional to s�, where � depends on N . Determine � and dis
ussthe 
onsequen
es for the single-parti
le distributionW (~p) / �1;:::;N�1((ps� ")2 � (~p)2)also for large N , where "2 = (~p)2.5 Show that, for a three-body system at a given s, the di�erential phasespa
e distribution d�1;2;3(s)d"1d"2is a 
onstant inside the kinemati
ally allowed region. Here the ("1; ~p1)et
. are the 4-momenta of the parti
les in the 
.m. frame of the systemand d�1;2:3=d"1d"2 is de�ned su
h that�1;2;3(s) = Z d"1d"2d�1;2;3(s)d"1d"2.
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