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Til a roeeiit jiajior (̂ ) it lias beoii suggested tliat Begge expansions are to be written 
not jor the complete amplitudes, hut for the amplitudes stripped of all Born terms in the s 
and u cliannels, which have to be added separately. Tliis proposal aróse froni a plieiioiii- 
oiiologieal analysis of TtJV̂  fliiite-eiiergy suiii rules (FlíSR) and coiitiiiuous-inoment 
suiii rules (CMSR) (^). Argumeiits iii its favour, besides tlie plieiiomeiiological oiies, 
can be provided by an aiialogy witli poteiitial scattering (®). Tliis idea was also suc- 
ccssí'iilly applied to tlie analysis of forward Conipton-scattering suni rules (^). The 
rosults were interpreted as evidence for a Borii-polos-flxed-Regge-poles duality by 
( '*r[A V D A  (®), A v lio  exteiisively discussed tlie relevaiioe of tliis approacli for all kind of 
reaotions (*).

Iii order to achieve a oonsisteiit prooeduro iii tlie deteriiiinatioii of higli-energy 
paranieters it is of obvious iiiterest to check the proposal of ref. (i). Of course, the iiiain 
difficulty is tliat it is not easy to decido about the presence of a delta-function at a 
linite- energy by looking at tlie asyinptotic behaviour of the scattering amplitudo.

Iii this noto we show that indeed there is a suni rulo whicli provides a nice test of 
Ilui proposal, whioli is esseiitially indopendent of the assuniptioiis about the Born teriiis

(■) E. F e e r a k i  and G. V i o l i n i :  N u o v o  Cimento, 69 A, 375 (1970).
(*) Soe, for example, reí. (*) to (’ ) or reí. (').
( ’ ) W .  J. A b b e ,  P. K a u s ,  P. N a t h  and Y . N . S r i v a s t a v a :  Phys. Rev., 140, B 1S95 (1065); 141, 
1513 (1966); 154, 1515 (1967). •
(*) C. llOMÍiíGUEZ, C. F ebbo F ox tá n  and H. Suaya: Phys. Lett., 31 B, 365 (1970).
(“) L. K . C i i a v d a :  Oh dynümic orif/in of fixed Regue poles in 'loeak, eleciromagnetic and strong inier- 
aciions, X'niversity of Alberta, preprint (1971).
(*) For exainplc, a.s pointod ont in ref. (“), we rocall that in particular this phiiosophy -n-ould affeet tliose 
dctcrininations of the A ’ Y K  coupiing constants (•) wliicli used FESR or eqnivalent superoonvergont 
sum rules.
(•) N. 31. Q u e e n ,  M. IIE STIG N O LI and G. V i o l i n i ;  Forts. Phys., 17, 467 (1969).
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ticlow tlic c'lastic tlircsliold. We find that sucli suiii rule provides a strong su])port in 
favoiir of tlie Borii-terni subtractioii.

A  fow years ago, starting from  tlie « inverse » dispersión relatioii of G il b e r t  (’ ), 
O lsson  w rotc for tlic crossiug-odd forward scatteriiig ainplitudo the suporcoii- 
viM’gcnt sum rule {*) (®)
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Aotually, tlie dcrivatiou of tlie Olssoii sum rule iiivolves aii approxiination, so that 
our ex])r('ssion for the r.li.s. of eq. (1) is an underestiniate of it.

It is iinportaut to reinark that tliis sum rule is almost iiidependeiit of the Boiii 
ferm. Indeed, this is present in the l.h.s. of eq. (1) as — and its magnitude
is substantial comparod to the l.h.s. of that equatioii (0.73 ±  0.15, according to the 
(’stimate of ref. (*) for i» =  5 GeV), but one has to reniember that a Born-term contri- 
l)iition is also presísnt in the integral over tlio real part of the scattering amplitude.

B y writing (®)

di>' 
V 2 —

tliis contril)ution can be easily evaluated and caiicels the — {MI/t)P term up to the 
order /i/v.

(1ne could, following the Olsson procedure, try to determine tlie high-energy ]>ara- 
meters by solving tlio systoin of equations (2) and (5) of ref. (®), after the Born-term sub- 
traoiion; however, in tliis way possible systematic errors in the sum rules could forcé 
the paraineters to valúes of scarce signiflcance. Moreover, the flrst FESR depends very 
nnich on the valué of the total ttJV̂  cross-section measured in the few GeV región (‘ “) 
foi' wliicli Ave prefer to use the corrected valúes of a recent compilation ('i). Finally, 
it is also possible to exploit the Information contained in the higher-moment sum rules. 
Thus Ave comparo the l.h.s. of eq. (1), as calculated by O l s s o n , with the r.h.s. valúes 
which are obtained by inserting into it the p-pole parameters estimated by CMSR and 
FKSR under different assumptions for the Born-term contribution (i).

The results are shown in Table I.
Though the agreement is not inipressive, nevertheless we flnd that the parameters 

obtained assuming the Born-term subtraction definitely satisfy the sum rule much bottor 
tlian those obtained under the opposite assumption.

W e notice that tliis feature remains valid also if an estimate of possible systematic 
errors on /S is includod (i). It is clear that a more accurate evaluation of the l.h.s. of

( ’ ) W . G ilb e r t : Phys. Rev., 108, 1078 (1957).
(‘ ) AVc use the normallzation =  (fr/4^)[cr(n-p) — o(7t+p)] and define the Eegge function by
lili =  (/9/2.-i)(i'/r„)“  with i’o =  J GeV; p units are mb GeV, M  and ^ are the nucleón and pión msiss, 
rospootivoly: ~ 0.081 and íi‘ =  0.389 nib (C5eV)‘ ; k and v are the pión momentum and energy in the 
laboratory systcin.
C) jr . (!. OLSSOx: Phys. lie.v. LeU., 19, 550 (1907).
(’ ) ,T. H am ilton  and W . S. W o o lc o c k : Rev. Mod. Phys., 35, 737 (1963).
(■") A. C itrón , W . (ía lu ba itii, T. F. K ycia , B. A. L eon tic , R . H. Phillip .s, A. IIousset and R. M. 
Sharp: Phy.<s. Ker., 144, 1101 (19BG).
(“ ) (!. (ÍIACOMEI.LI, i>. I'INI and S. STAGNI: CKRN report H B RA  69-1 (1969).
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'I'able i. -  The r.h.s. of eq. (1) is given jor a set of Begge parameters obtained wüh the type 
of fit shown and taking into account or not, as indicated, the Born-term contribution.

/9p ap Type of fit Born term r.h.s. eq. (1) l.h.s. eq. { !)(* )

2.138 0.712 CMSR yes 1.19 0 .7 3 ± 0 .1 5

2.538 0.605 CMSR no 0.95

2.257 0.675 FESR yes 1.08

2.556 0.600 FESR no 0.94

2.570 0.597 CMSR and a no 0.94

tlie 8U111 rule would bo very useful. Iii principie tliis could be done by using a phaso- 
sliift analysis; however, tliis would iinply a lowering of the cut-ofí in the integral. Thus 
the Born-terni canoollation would be no more completo and the sum rule would lose 
its nice feature of being essentially independent of the strength of the nucleón pole.

W e wish to thank Dr. C. P e r r o  F o n t á n  for a useful discussion. One of us (G-.V.) 
thanka the Consejo Nacional de Investigaciones Científicas y Técnicas and the Fondazione 
Angelo Della Riccia for flnancial support during a visit to Argentina and acknowledges 
the kind hospitality of Centro Atómico Bariloche and Fundación Bariloche.

(’ ) AVe notlce that tho ii¡v no-cancellation efíoot for thls valué of í  is of the order of the 1 % of the 
suin rule.
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