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April 4, 2014

Problem SS-12: The angular distributions of spin-

1
2 parti
les from

the de
ay of a spin-1 parti
le

In 
lass, we saw how we 
ould obtain the angular distributions by 
onsidering the matrix elements of the

rotation operator using the total-j state of |1, 1, 0〉. We 
omputed 〈j′,m′|U(Ω) |j,m = λ1 − λ2〉 and used the

appropriate Wigner d-fun
tion.

1. Con�rm that this result is robust if, instead, you 
onsider the matrix elements using the produ
t kets,

|j1,m1, λ1; j2,m2, λ2〉 = |j1,m1, λ1〉 |j2,m2, λ2〉to obtain the 
orresponding matrix elements (in terms

of Wigner d-fun
tions). HINT: write the state of total-j in terms of its produ
t ket(s).

Problem SS-13: The de
ay of a spin-1 or spin-0 parti
le to a pair of

spin-1 parti
les

Consider a newly dis
overed parti
le that is observed to de
ay into pairs of spin-1 parti
les. Spin-1 parti
les

have 3 possible heli
ity states: λ = +1, 0,−1. We do not know the spin of the parent a priori (e.g. we

have no de�nite information about its produ
tion me
hanism, for instan
e, as in a hadron 
ollider where

many pro
esses 
ould 
ontribute to its produ
tion). We wish to determine its spin by 
omparing measured

angular distributions of �nal-state bosons to predi
ted angular distributions expe
ted from ea
h parent spin

hypothesis.

1. What are the possible angular distributions of the �nal-state bosons if the spin of the parent is S=0?

Show ea
h term in the amplitude and make some plots with di�erent 
hoi
es of 
oe�
ient that em-

phasize ea
h 
omponent separately and sum of ea
h 
omponent with equal 
oe�
ients.

2. What about if the spin of the parent is S=1? Repeat the exer
ise of plotting the distributions, as well

as just reporting ea
h term in the amplitude and its angular dependen
e.
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