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The unit&rity relation for a. partial-wave scattering am.plit'\lde. (A.t)ab is 

where a. b,. and n are ,channel indicee. and . 
~ ; : ,. . . 

A(e, t) :: 

It is o!ten convenient to define.· 
.... - . . . .. ~ .; 
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and write the unitarity relation · ~ . '. 

''· 

\ ~ · .. ;· - _; 

' ~ -~· . 
. ' ; . 

·i'. 
.. ~ ';,' . . : ' " 

>.; ' 

f: 
. ' 

(1) 

;:.. ' 

·.; 

. ~-' -~. 

.·· 

" ... 

•' 
:_! .· 

( i' ) 
: '~ . : . 

· .. 
. . . .r 

. . 
Unless a and b both ctenote the lowest channel, it may be necessary to use the · 

... 
unitarity relation below the phyeical threshold.. In this note' I ·.wish to point out < . 
that, below threshold Eqs~ (i) and (1') are lncompatible for odd I.. ax~d that (1') io " 

implied by unphysical unitarity of the full amplitude. In practice the amplitude B.t· ·. 
' . . . i . . . ' . . . ·. . 

is used; however. so far as 1 am aware.· nobody has justified ite use from general_ 

S-matdx principles •. 
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Equations ('1) and (i' ) · impfy. 

and 
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where p and 11 fl,re both diagonal matrices.;, ;Assume they ar~ both corre~c~; 
· .. ' •,. ~. ' -~-'' . ~. '. . ' 

and take a. 1- b, with. s. between the thresholds tor a· a~d·~b •. Th~~ t;~m· (Z), 
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.. ,, !1 ,0'1· .!·,·. :··· ;., 'f.•; ... ·. 

Q = 
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for odd J.. 

·. ( 1) and ( i •) a.re. compatible only in the trivial· case in which there i$. no inelastic .... ·. · . • 
. : .... : . . ; ' .-:.·J' ~- ' ,; '! .. :I 1,'._ .. : ' ' ·._: 1. •. ' . • ~ ~ \, ' ·• \' , •.. '' •. ·•. \' .;_ ··,1· ·.< ... ~.- . ~-" "-,. :·;; >: 

a ca.tte ring~ . · .. ,, 
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I wish to derive (1 •) when a 1is betw~eri'the. tw~ thresholds. say· 
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_ sa < s < sb: the other ca.ses can bs done simlla.riy. 
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unitarity relation is . 

·Neglecting.apin, the unphysical:· _ 
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1m Aab (s, t) .~ • -J.··. ~ 3.iz J dO,. A:,. (a, z..,.l A.,;~ I•! io~bl ~~~~ • ~~· •· ·•· .· .. • (3) 
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where s is above .the lowest threshold, and, t · io real. 
__ ;./ .--. The left. side ()f Eq •. (3) is _·.,_: 
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Since· qa. . is real a.nd. qb .and z are i.maginary, '. (qa qb. ) . ~:: (-:.H Cia.· qb, ,. ~d · ; , ; : 

...... ' ~. ; f -~-:(.. : J 
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The right side of Eq. (3) is ,- _ , 
• •:' ~ . I ,: I f ~;; 1 •. \ ' ''-
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Since channels· a and ~ are. physical, 
1Z is J."eal; and .the integral in (6) is 
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Now (7) is clea,rly ,an- analytic function of z~b~ when za.b· l_a ~eal (when channel b 

ie physical). it eq~als 4w (U '+i)-1. 61., J. ,·, Pl ·, .(zab)' a~~ the'ref~~e it equals' t11at for 

all values o€. za.b" ·.Then (6} b .equal to. ,_ _ ., _. , .1 ••• , . , • t 
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Equating (8) and (5). and assu.rning sufficient analyticity in· t- to ·separate the ,,_ 
. ~-< ' . .-:.t .. ··.: . ' : . ·._ ;':·,.~ ... ·!.·> ~: 

partial waves, we arrive a.t · ( t' ). _ : . · 
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