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It was recently shown that the dxsperslon su.m rules:L WhJ.Ch fo].low

: from t.h‘e ordmary one— dx.menslona.l dlspers1on relatlons under certam as-:

< stants of parhcles and resonancesz,','f ’I‘hese ‘sum rules qre of the form
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L Where o f ( v ) . 15 crossmg—odd mvariant a.mplltude of the react.lon o
: ‘\ a+ b - c- + d
v ant energy varlable SRR at flxed momentum transfer. The dlspersmn s

/ sum rules (‘1) holds only 1f the functlon f(u ). decreases wlth i

. Wh.lch sahsﬁes the dispersmn relahons in the J.rrvarl-f s

'sumptlons about the hlgh energy behavmur of the scatterlng amplltudes RS

creasmg energy. Therefore, for each process on.ly those amphtudes weref o

' the rang,e 5-30. G-eV can be. descrlbed ( with the experunental accuracy)ﬁ.

¢

consldered up to now Wh.lCh for kmematlcal reasons, must decrease".' ‘

*_quxcker than the remainmg oneS.. TR R e AR - ,i’ L

'
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. The purpose of thls note 'is to show that the sum rule (1) can be

g qenerahzed to non—decrea51ng amplltudes ].f we know from expenment thel

hxgh energ,y behavlour of these amplltudes. At present it is knownl:,L that’ SR

othe total and d].fferenhal (for small momentum transfers) cross—sechons in s

by a ‘sum’ over Regge poles 2 b, R e

1

‘ ’q 1 determmed from experunent : Wel will show that' the dispersmn".'

cross—sections over the reg,lon of lower energles."l‘tus makes 1t possmle,
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w1th the parameters b and‘ e

: sum rules perrmt one to connect these parameters with’ the mteg,rals of the




on the one hand to use m ‘a sImple manner the expemmenta.l mformation

: Lon the low-energy cross— sechons for the an:\lysxs of high energy scatte

Y

ing," and on. the other, = to connect the low energy pa.rameters (coupllng

constants resonance widths) w1th the hmh— energy ones. .

’ So, ‘we suppose that at hxgh energxes s> A end fixed morren—

tum transfer the amplltude f (v ) " /can be represented a.s D ,\"_,,

. f( 1‘/‘)=ﬁ_2 t:1 _'vc‘1 +e(v),

'where the functiornkt (v )‘ quickly decreases as v- }o " and is. negllg,lblyj
i small at' v > A : L A T k S PR ’
Applymg the Cauchy theorem to the function e (v) : e tislhé, the
crossing- symmetry, and neglecting the mtegral . ’ R

; f ol oe(v)dv, ~ CA3)
. B R S . s R = . : RS
'~We ‘get/the' fo]iowirg sum ru.le ) ‘ ' 4 : o ’ :;:I \
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’ \wlruch genera.lxzes the sum rule (1) to the ‘case of nondecrea.smg ampll—
tudes.” S e L v_j:\g S .

- We note that the analogous sum can be easi.ly wrltien down i the
sum over’ Regge poles In: eq.‘ (2) 1s replaced by :any known analytic funo-
’txon. For \the case of an a.rbxtrary behavlour of f(v) “at infinity one nrny

" consider .the sum rule for the function f(v) ¢(v) , where v,l:(v) Tis a

. crossmg— even ana.lytlc functxon holomorphlc at jv|<aA- and decreasing -
o As an example, we consider the sum ru.les (4) for the forward pxon_ :
'y : : : e
. i
v : .



f{_—nuc.leon scattering. Takmg as f(v)

,-the combmatlon/s of a.mpntudes
S DR (=) +37 :

Ly
<. *A’ L+ v B and v(A +vB )ﬂ
gy l '
B are defined; e.g,. in ’ref_ ) we get /
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~where g? = 14.6 , -# lIs the pion mass, m is the '/nucle‘on kmas’s,
ok and v

stand for the ‘lab;,. momentum and energy of the inci-
. + :
is the total p
() - °
C[‘he coefﬁc.lents ~b )

' ()
dent pion and o

S _ R a.re‘ '.normahz’eq by\,‘the equahty; R

atfv>f\ i)

o DR
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Doing as in the" purrent _high-energy analysis
restrict ourselves to the two vacuum and
"~hand sides of egs. (5) and (6).
’I‘hen only the ‘/ P

"p —meson terms in the riéht#”
,“‘ : e ¢ ‘; {
meson term contnbutes to eq. (5) The numenoal

calculanons of the mtegrals of the cross—sectlons y1e1ds the t‘ollowmg,results

Fbr a -0 54 the: coefﬁcxent b is. found to be b

-2 48 (m mb) at

. A -5GeV and b, =2,60 at A = 7GeV, while du‘ectly from the a.na.ly51s
of the cross—sechone at vy Al ) it fouows that . b'P_2.75+ 025.
The' vacuum terms glve t}hé'f conti:‘i_buhon to the

f‘ule ( 6 ). Uelnlg for_ : the parameters of >the v,acuum

i scattermg, cross—sectlon. [

we take A @517 GeV and -

Csum’ v




: publxshed elsewhere. "

R ,d1scusslons of this paper,
K.V

We see that the obtained sum rules can be easﬂy used m the e
/’4ana1ysxs of the hlgh—energy scatterlng. On/the other hand, they genera’-;
v \fhze the low—energy sum; rules treated earlxer:L -9
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(6) to ‘be’ larger than the
hand one merely by 2% what is wlthin the - experurenfal errors. .
A deta:,led an.alysis of the ‘sum rules for d..lfferent processes wﬂl be T
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t,terms the‘vva.les found". from the hlgh energy region .1 we obtain at i
5 ~'A-5 and 7 GeV the right-—hand ‘side’ ‘of : eq.
f_‘1eft-

and, a].low one to ob-‘_r ‘
PR ta’{n a great number of relations between the decay wxdths of the reso-';\ff '

v vnances as welI as thelr con.nection wlth the hlgh— energy scattermg pa--_vf
':rameters. : : ST : ‘
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