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ABSTRACT

An‘additional Regge pole with a negative residue
and a positive signature is suggested to fit the high
energy n-? tptal cross sections récenfly_meaéured at
'vSerpukvhov. We éive.some expe_rimental imi)lications for
the total cross Sectiqns and the ratio of the réal_to

- the imaginary paft of the férward scattering amplitude

* .
of n p at high energies.
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In Fig. 1, we present the recent Serpukhovl data . for T p itotal
Cross éections from 20 to 65 ééV/c. 'Alép plotted ié.an earlier versioﬁ,
of the déta from Brdokhéven? at»lbWer energies fér bofhv'ﬂ_p ‘and n+p.
‘_ In thé épirit of former Regge pole analyses,3 a best: X2 fif’to theéé
data was obtained.' Fdr the\38 experimegtal _ntp points from Refs. i and
2, a X? of 131 was the result. Curve (2) in Fig. 1 shows this fit.
We see that the fit is ‘poor for 7 p above 50 GeV/‘c. ' The theoretical
curve (a)'isfcharécteristicaliy going down smoothly but thé experimental
vﬁoints flattén out and even have é suggestion of a riée. In Tabié I we
summarize the fits we have tried. The'Regge poles used were P, P', and
p. The>intercepts of P! ;and ©p wWere both set at'a value of 0.5.
‘ Variations of theée parahetérs give iittle change to our resulté.
A natural suggestionrto improﬁe the situatidn described above is
to introduée an additional Regge pole of positive signature (like P')
but of'negative residue in the forward direction (t = b). We find that
a large.fange‘of allowable inéercepts Qﬁ for the negative polé can be
made to fit the data. In Fig. 1, we show the solution -(15) which was
fitted to 29w p and 9 n'p data points. We then calculated the ='p.
above 20‘GeV/é. A comparison with the measured vn-n cross sectionsl
(which by charge symmetry should be equal to n+p) gives good égreemeht.f
This solufion has the same ésymptotic total cross'sgction cToo(ﬁib)
eqﬁai to 53;0 mb given by Barger and Phillipshfor their cut model. As
we shall see below, about the same asymptofic valﬁe is also preferred:

by the sum rules discussed later. The X? for curve (b) is given in

Table II. Also in Table II are presented other solutions. .We notice
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that the X is good until o goes below 0.63. .’.'[V‘he_coefficienvt c,
in this table is defined in Ref. 3. In Fig. 2, we_show ﬁhe_relapion between
qra)(nip) and o& for 38 data points Whepl ap, ;"dp'= 0.5. In_Fig.-3 the
predicted_values.of the ratio of the real to the imaginary part‘of the
forward émplitude, A’(O),are shown for two of.the solutions. We obSefve

| that this ratio goes through zero and becomes positive in theerahge of pion
incoming momente, Piab’ ‘
could'only‘approach zero for this patiolasymptotically.'VIn-Fig.vh, the

soon to beeeme available;"FormervRegge pole fits
same two seiufions.(a) an& (b) are again presented to predict.the total .
cross sectieﬁs for n#p from 20 to 800 GeV/e.

Thisﬁpaper can be'considered ae an extension,of Ref. 3 but
restricted to the forward direction of the nipA system. The equations
we need of that reference are Egs. (1) and (5) and also-Eqs.v(29) and (31).
The 1attervtwb.equa£ions arevthe sum rqles for the pesitive-signafﬁre
Regge trajeeteries, P, P', and N, end for the‘hegatiﬁe-signaﬁure, Q.
Regge trajectery.' When these Sﬁm rules are ueed £he intercepts of. P',
N, and P become limited in raﬁgeg 'An adequate fitvgave a Xe of 67.5
for 48 GT data poipts;l The'ten. ﬂ-n cross sections were included as
ﬂ+p. points. fhe.positive sum rule had X? = 2.8, the gegative sum rule

¥ = 0, the e for o

_, T
5

0.7% and a = 0.6k,

_ . .
was 64,7, and GToo(n—p) = 31.9 mb, O, = 0.71,

i

In conclusion, with a simple extension within the Regge-pole
framework, we have shown that the n p and .« n total cross sections
measured at Serpukhov can be easily explained. We reserve to a later

time whether‘the N ~pole has a trajectory with a particle on it or not
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and whether factorization is obeyed or not. These questions become

important when we expand our considerations to data away from the forward

direction.
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Teble I. Asymptotic limit cToo(ﬂip) for ap, =‘ap = 0.5.
Number of | Type of a,fm(nip) o o References
data points data .
29 o p 22.2 wb 87 1landoe
9 “p 205w 2 2
19 | «'p and nn 21 b wb 29 1 and 2
8 «p and n'p 22.0 mb 131 Lland2
| Table II. Negative pole solutions aSSum;ng dP,:;,ap = 0.5 for 38 points.
o SR IGTOO(nN).- o (mb Gev) 2
- - | W B o
0.9972 ".: 1000 @b . -97.8  L6.5 2.1 19.4
0.99 = 290 mb ~143,0 ¥6.7 e 19;4
0.95 R R T ‘;'57.h 49.5 2.1 . 19.6
0.90 8. Tmd - 262 - 53.k4 2.1 19.8
0.80 35, 6mb - 28.% 67.1 2.1 20.2
0.767 - 35.omb - 30.1 70.1 2.1 _ 20.8
0.69 A 28.0mb . -'33.0  70.6 2.1 . 5é.6
0.65 2k, 6mb - 29.6 59.2 2.1 67;6.
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FIGURE CAPTTONS '
Fig. 1. .‘Ifotal' cross sectioﬁs for Tri-p _vfrom_:R_ef_s. 1 and 2 compa_i'éd
'bwith'solut‘iohs_ (a) and (b)
C from~Re_f, 2. ?
4 from Ref:' 1. o s _ o - o
- Fig. 2. The asymptotic Cross ‘section ':GTOQ (;rtp') v.as»a function Qf the |
‘ 1ntercept OLN
Fig. 3. The predlcted Re A (O)/Im A O) for two solutlons of Table Ir -
(a) o =0.767, o™ (x'p) = 33.0 wo; (b) q = 0.9973,
cToé(nip) = 1000 mb. | ' :
® 1p, Axp.
Fig. b4. The -predicted total crOss. séctions for the same two vsolutions‘ '

(a) and (b) of Flg. 3..

. Aﬂp.
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Fig. 3
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