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" R e v e r s e d 1 s p e r s 1 o n re 1 at 1. on s n 

VoZo BLANK and DoVo SHIRKOVo 

In papers Ll' 3] dispersion relations fo~ pion an~ d -
quantum scattering and for pion photoproduction on nucleons we
re obtained in .the frame of quantum field theoryo These relations 

connect the real part of the amplitude of the process D(E) with 
~ 

the integral of Cauchy's type from the imaginary part of the am-
-

plitude A(E) and have the form 

(1) 

The region.of the ne~ative energies is excluded from-here 

by taking into account symmetry propertieso The integral ·o~er 

the region of the Unobserved positive energies for forward 

scattering is calculated in the explicit formo This is due to 

the fact that in an unobserved region the function A(E) may be 

pMented in the form of the sum of -6 - function terms. The 

result of the integration is exp:eessed by the coupling con~ta.nts 

of the corresponding interactionso 

,. 



2 = ',• 

Dispers.ion: relations for pion:...nucleon scattering were com= 

pared ,v1t·h experinienta1· data and: gave 'sat1sfaotory agreement of 

the•o;y w.ith. expe:iiment in tlie energy ·region ·available now o / 
2 / 

The verificatibn of disp~rsion relations a't higher ·,energies 

will be ... of ·cer.tai~ int.erest 0 The thin.g is ·that; the derived dis-

only in'. case of fulfilling the micro= ,. persion. re.lat.ions; ar~ valid 

sco;'i~-. ~~-~-~ality /J:,; ·,rand ·must' be ·mbdified by a certain way 

wh~~ ., it fails~-· [31 · · · .. , ~ ...,...,.i,. -',~$ _.., ,.~ ~- ,,.:~,~ r~ .->., 

Dispersion relations of the type [1] may~ however 1 a:ppear 

to be unfavourable for this aimo Such a situation takes place 

if in the high energy region the real part of the scattering 

amplitud~ is considerably less than the imaginary one. to that 

at·p;~sent there are some!indioations [4Lrn this case one must 

compare the right=hand side integral of great alternating func~ 

tion with the smali quantity· ·1n the left_;_hand side of [1] · o It 

is clear that even.small experimental errors in the measurement 

ofA may lead to great summary effecto This circumstance may im

pede both experimental ve~ification of the disper~ion relations 

of the typ~ [1] in the ·high e•ergy region and experimental discove

ring of elementary lengtho 

In this ca~e rev~rse di~persion relations of the form 

·. . .·· . 00 .. I 

A ( r,) 1 . f .] .( [; ·) . .. i e.. == -"· - - p -=--'----'- d E 
. Tl -oo E.'-E :·, 

. (2) 
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would be· much more conven:tent •. Thej<·will ·not possess the·. abo~e :· .. 
, .. .' . . . ' ' ' 

mentionect shortcoming. However~ in this .'case, we ·face the ·p:r~b-

1 em of th.e determination of:. the .f~ncti~~ '.]) ·.(E:} . 1~. t:he p~sitiv~ .· . 
. . .. . . . . . .. ' 

Emergy unobse·r~ed region·. This probl~m- has'. not. been. -~olyed up 

to now and the relations of the t;ype [Z]. -h~ve· ncit been o~n~ider~ < · 
.ed. 

This 

vms shown 

difficulty -may be remov~d in -the foliowing way~. _As •it 

[5] the in~tial (lispersion ·-.~elflti.ori [1] ts. valid. a~so. 
. . : . , . '·. . . . . . ...•. 

for E :from . the· .unobserved·: region. Therefore, t:he function JJ 
- ' : ' 

un.der the integral_· (2] .. in the· uriobServ~d region. of po.si ti Ye: ·en.er-

gies may be determined usJng: fl]> that m~kes it 1:>o·~-~':i.ble·.·to ex~ ,: _·:· 

011.ide all. unobserved quanti t:tes '. f~om ~·quation [2] . -·~ :. D~uble ·1~te.- ·. 

grill e.r1 s·ing her~ ma.y ·be:· reduced to ·a-: sirigle .one. by. i~ter·chang-., 
. ' . . . .• ' •'· . . . . ' 

~.ng the cr:ier o·r integration~ • 

Fer pion nucle·on: forward scattering /in the . la~. · sys.tern/ 

?:e obt,=ti.h .for scalar coefficients of scattering am,plitude ... 

fCE:l 6pJ'( +tL(ihci•i'])6J'i'(+ 

j_'f:p\tp]f I +'l(6[q xf])[tp1
1 
t,Jf~ .. 

. i . , . . . . . _· _a 

the folll'>wing revE3rse dispersion relatio_ns 
·, 
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Here•; 
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l • ·'• • • • ·• • 

,·· ~-. 
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From ... [4J ·: anc:r' f5J' we\ ·mayZ 6otainrin'-;~11et Usual;, way·_ -the: nios,t·'., i:nf¢:r:e·:s'.f?:~ 
ing·. dis per s :toil 're1~1. tio'ns f cir· tfoe' ·scatt:er.fn:g, ot1• -0 harg~;a_:i p,i'on_s:- or/ \ . 
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The 11 large".function A has entered into the r~ght-hand side 

.. integrals of the relations obtained. It might, therefore, be 

seem~d that the problem of obtaining the relations with integ

rals containing only small q~antities ha~ not been completely 

solve_d~_,:?o}Ve'V'_er,.·:~s.,,~---m~J.~~1: P.~-;.fao.t.,. t~e,: 11 la~g_e.11_ funotionsA. 
, , 

in the,. integrals .a:r;-e.•. multipli~d.,.l>Y .a. small, logarit;hm that 
• • • • • • ' ' • - • • < • •• ~- ' • ; ' '. • ;, , ' • • - : ' ' • • ' • • ' ,, • 

·r"educe~ considerably their influence. So, let us assume that 

t6ta·1 tiross sections of the charged pi~ons on protons at high 

energies . are c onsta.nt and approximately equa.l to JO. 10-27 Shl ~ 

Assume aiso the· functions :D -1- .and D_ at· high energies to be 

constant and approximately equal to O,J/ f [ that is· in ag

reement with (4]Jwe find that the oontr1bu1;ion to the' integral 

from A is approximately five ti~es less than that.from D . 
The authors wish.to thank L.i. Lapidus who turned their 

attention to the importance of.reverse dispersion relations. They 

are grateful to N.N. Bogolyubov for valuable advice. 
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