
Hence, if the bound state is at rest and L
o

= 0, and L
i

|p
A

,�
A

i ⌦ |p
B

,�
B

i =
l
z

|p
B

,�
A

i ⌦ |p
B

,�
B

i, then
� = �

A

+ �
B

+ l
z

(26)

More generally, for an n� particle system, this relation can be extended as

� =
nX

i=1

�
i

+
n�1X

i=1

l
zi

, (27)

which gives the relation between the system’s total spin � and its internal angular
quanta �

i

, l
zi

. This is exactly the famous angular momentum conservation relation
in the LF formulation.

3 lz Selection Rule lz

In quantum mechanics, the transverse momentum pR = p1 + ip2 and pL = p1 � ip2

can change a state’s orbital angular momentum by ±1 unit:

PR(L) |l
z

= mi / |l
z

= m± 1i (28)

This can be shown using

[PR(L), J3] = ⌥pR(L), (29)

and
J3PR(L) |l

z

= mi = (m± 1)PR(L) |l
z

= mi (30)

More generally,

J3(PR)n |l
z

= mi = (m+ n)(PR)n |l
z

= mi (31)

and
J3(PL)n |l

z

= mi = (m� n)(PL)n |l
z

= mi (32)

It follows that if an interaction is for example proportional to n power of trans-
verse momentum (PR)n, then

hp0, l0|H |p, li 6= 0, if |�l
z

|  n (33)
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