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D. C. Peasles
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*Hadron Physics™ (HP) means studying the specbroscopy, Structure
and binary reactionz of hadrons ag a subkdject of incrinsie value.
"Hadron Beams® ({HB)} are pi‘'a, K’a, pbara at P{lab} ~ 1-30 GeV/cC.
Today only Protvino cperatea in thip mode; Brookhaven has poten-
tial for the lower half-range (DS line); and JHF is a great hope
for the future.

The importance of HBE for HP we see by survaying the 2000 edition
aof the PDG: > 90% of its badromic data came from reactions of HE
on hadron targets. Despite popularity of glectron machines today
their productivity for HP has vet to be establishad.

2 sgignificant impetus for renewed experiments in spectroscopy is
the recent indication that "radial®" hadromic excitations do seem
te justify Veneziano's model with cognate states all having only
cne universal slope: dm~2/dn =—~ 1.04 GeV"2, where m = reacnance
maga, n = radlal guantum number. Examples will be given from the
light meson domain - and surprisingly. from the lowest baryons.

This development is just in its infancy and it invites a massive
pursuit. Results should be expedited if the slope above is valid
to a few percent, oguiding further searches. Such a program looks
like needing 2 or more independent laboratories, each developing
its own HPHB innovations and checking each other‘s conclusions.
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-Croesing has been the first ingredient used to make Regge theory a predictive
concept in high-energy physica. However, a complate and satisfactory way of imposing
croesing and crossed-channel unitarity is still lacking. We can look at the recent inves-
tigations on the properties of Reggeization at ¢=0 as giving a first encouraging set of
results along this line of thinking ('). A technically different approach, based on super-
convergence, has been also recently investigated (%), and the possibility of a self-con-
sistent determination of the physical parameters, through the use of sum rules, has
been strcesed.

In this note we proposs a quite simple expression for the relativistic scattering am-
plitude, that obeys the requirements of Regge asymptotics and crossing symmetry in
the case of linearly rising trajectories. Its explicit form is suggested by tha work of
ref. (3) and contains only a few free parameters (**).

Our expreassion contains automatically Regge poles in families of parallel trajectoriea
(at all {) with residue in definite ratios. It furthermore satiafies the conditions of super-

convergenee (*) and exhibits in a nice fashion the duality between Regge poles and
resonances in the acattering amplitude.
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Table 4

Slope parameter summary

f a K f!
Py 1.0406 £+ 0.0153 1.0720 £ 0.0290 1.0380 £0.1189 1.0134 £0.0270 (1.0412 £0,0120)
Py 1.0444 4 0.0079 1.0373 £ 0.0155 1.0503 £ 0.0366 1,0420 £0.0229 (1.0431 £ 0.0066)
Fs 1.0434 £+ 0.03165 1.0076 £ 0.0434 1.0090 £0.1212 {1.0298 +0.0272)
(1.0440 £ 0069) (1.0416 + 0.0130) (1.0492 £0.0350) {1.0296 £ 0.0173) (1.0420 £ 0.0057)
Table 5

Rare and missing states

Missing states m Single citations "
43py: K 2295 4 47 43Py :a 2186 +27
33p:a 1762 £ 19 43 py:a 2025 + 30
13Py: K 1123+ 73 23F5:a 2060 + 20
43py: K 2083 + 70 43F: f 2517 £ 44
ey 1882 & 14
43F:a 2461 + 35

33F;: !

2420+ 46
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mass predictions for undiscovered meson resonances.




BACKSCATTERING OF pp
D. Cline, et al. Phys. Rev. Lett. 21, 1268 (1968)
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Figure 1. Acceptance corrected x%=% mass distribution
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Figure 4. a) Normalized intensity of § wave amplitude squared below 1| GeV, b) 5 wave
7950 scattering phase shift §2 below K K threshold and c) the result of fitting by the IA
method with the hard core (solid line) and without it. (dotted line).
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FIGURE 1. (a) The K~m*=* invariant mass spectrum. The filled area is background; (b) [aliz plot
corresponding to the events in the dashed area of (a).
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FIGURE Z. m?l;l’m',.] and m?{ K fpsgn) projections for data (error bars) and fast MC {sofid linz): {a) fit
1o Model A, without i, and (b) il to Model [, with .
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Fignre 0 — Rnadial haryons for 5 configuration.
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KAON SUPPLEMENT(1)

Thie radial exciation slape
din?fdN = 1.04 £ .01 GeV? (1)

obtained for 3P, 3P and 7F; light mesons is templing Lo apply 1o baryons. Becatise baryons
contain two independent radial coordinates, their radial excitations may be sxpectod in genoral to
display complexities. In special cases of particularly simple baryon radial fnctions, howevar, the
excited states may display at least a branch that again follows Eq. {1).

A possible candidate is the 1727, 3/2° pair of baryans A[1420), A{1509) as the ground siate
of such a simiple systam. These slates are heat nasigned the SU3 Aavor singlet rnhﬂnllrhl.ldzll@r -
Applying Eq. (1) to this pair resuliz in the following table, plotied in the accompanying higure.

The 136 line ean reach the fiest and probably sccond unknown (x) regonanee in the tabla. Becausa
of the expected procision of their mass estimates, the two reglons conld bo explored at ~ 150 hours
apiece with f{~ beam at pp, ~ 1050, 1700 MeV fc.

TOTATL: 300 hrs.

Radinl A = "@ r trajectories for L=1

5 [
N e i ftef. m | i ftal
I 14005 & 4 | LB7A & 411 i k1 15195 & 1 | 2304 & 003 [ BRI
2] 1728 & 20 | 2060 £ (69 1 IBIT :E 24 | 330400 &= 080 X
1) 2000 430 | 4121 &= 122 b 2010 & 30 | AA5T & (120 %
4 ] 2260 &= 20 | 5101 £ .05 x A3 4 17 | H.404 A 0BG 1"
Mg = 1LOAL & 0281 My = 937 & 0020 | Ap=001 & 0200y = 12068 & 0260
i = Nl = .04

Al =Ilp-Bg=3N+ Ml =3-L

Unita: miin MeV, m? in oV

Linear fit: m! = AN + I}

a] M. Alston-Garnjost «f al, Phye. Rov. D 14, 182 (1978); Phys. [ev. Lelt 38, 1007 (1977].
b] W. Cameron ef al., Nucl. Phya. B 1§8, 327 (1978).

x) Calesinted by mse of canatant displacement A67 = 331 £ 041 Gel'?



PETIICAL REVIEW D VOLUME 46, NUMBER 1 | AUGUST 1991
Partial-wave dhalysis of K T-nuclasn scdttering

fohn 3. Hyslop, Richard A, Arndi, L. Dasid Raper, and Bon L. Workman
Dupariment of Phpsies, Firginig Polpechnle Inrniture and Siave Uaiversity, Bleckebusg, Vieginia 2041%
iMesstved T1 Febmary 15920

We have anelyzed che availrhle kbaomonoeeleon elastic-scattering data wiih lnboratory ineric snerghes
below 1830 MeV., We present ihe restlis of an energy-dependent amalysiz and a 121 af #nergy-
indepenedznt nmalyses ower this energy range, Owr lascalir ampllieds cover the reglon from thresheld
o 1I00 =Y. The seveelor amplicudes satend o 2650 Me¥, Scattesing Ishgths have beep sxtraei=d
We glan ghve pode powitiond and cesldudn for revosancelike tirsgures found [ Lhe Py, Day, Meeand B
partial waves, Ws cospares gar resals o those from previoms zralvees

PACH nemberfal: 11,7802, 11.30.L1, 14,2008 |

46 PARTIAL-WAVE ANALYSIS OF

TABLE IV. Pole positions and residues from the energy-
dependent solution SP92.

Position (MeV) Residue (MeV)
Amplitude Resnlt ReW —ImW (modulus)

Pm Pole 1831 95 235
Dy, Pole 1788 170 42
Fu Pole 1811 118 19
D Pole 2074 253 16 :

single-energy solutions of Hashimoto, and Martin and
Oades, with the exception of the G, wave of Martin and
QOades.

L

A. Resonance poles

Poles are associated with each of the partial-wave am-
plitudes that display a counterclockwise looping behavior





