Low Neamvene Monwedum $cu,@3m‘:<]
Ban, Raov. Nuel Su_m

23, 214 -313 (1973)



[—— Repeinted trom
ANNUAL REVIEW OF NUCLEAR SCIENCE:
Voluma 23,1973

%5530

PRODUCTION MECHANISMS OF TWO-

TO-TWO SCATTERING PROCESSES AT

INTERMEDIATE ENERGIES

Geofre . Fon®

1€ Lo Uiy oy P, s o T
Pattens. Cotrs

€ Quis

Imuunbvw- el Py St sty of New York Sy o, Lo W

Dedcated o s Reer

Wk i b e S o s o e o \TI1-048



B

I INTRODUCTION

et tmes o the goal of mos experiments o the igh cnrgy ollisions of
ety parice. s 1e sours of mod of o uadersuing of ey

e e ik f s bl o s o st et
prlonged and e

ich i cxperen il dolescnce In . few pagen, i

i o omes s

Sty foundtion (1 for & ftore he

hadronc merace k.

Grama mm.n.mmmmm e 0 ot e ey
ot of gt e ke p o Pkt sl wnGTAing o

i 2 the prceding volume of A Ree. Nl St in which the principal
e of by ghenomenology e been recounted. Alhough we hal

Ky e et of ' it s son, e e e e
amerous revews (3 13) that expore i deph the succestl

.»m.m U hee e Likewbe, e (e of the oy e

Toenomenoy i et i cuitae dt 1 nt n gos.

et Tength ere. Insead e il concen

e o th cxpesmentl systcmatics

he s o e decp undetanding

he abstaces facin the desclopmen o the subjct. Then we deine the problem
and iy prsent the deta of our i



14 Impasse
e s s s ime rspects the s o
o et e oo S ket sk ol e e Mo

ontnbatons o Rege cut o satirng spltudes

et el et v e et et
Otscar h sy o e prvcipl by recion b We e

e s o B e v o g o i
ool T e
i o e nomber o frmer somados o ooy recions. the

enowgh matur ko et among mamy “pasbe hut uncoavng o

e
e hat

Sl st s 0 S e o g
hat we Rave some to . 4nd Somderegaer (24 e

‘A R nfct become th vt et of v~

e i
e
o e

ol s 25 1yl
ot

oot gt i) v oy e
m.‘mm.mmm. i wiersindng s
Muuulple\rpnm e e st vy u-m\vunmlm

el ot o Sodound e s s ot et
12 et
Letusnow say e o ot he s of
o o o i G g, o oty 0 o ey




channes, s “rue” molipartice production i smmaried in Tabe | o trse
e repmes W il s he ot

wshash .
ot dosic g

L L.l .0 12
prduction of the (ol unabll prtices « and d (nhre 75
i

indis
o s f i By ot
wrb142434 40 1

o speity i producion: and

wthos o anyihing 14
o repres 3 it incloine eacion. Our stetion ill b onfned
Tt Compntion et o st

Sancong —_—
e L e e
X ey [
e
Sy 0 ISOD 01503 6 sty o
e e
TasuboPuie <05 01001 <0 dodhinetbam
oot Chatoie o gt e
. i
Il B 0 OMO <om et ke
e Gonc momentum o ot
ot



2o 0832 Gevic
P
A N

Reaction Cross Secton, mb,

Pion Beom Mamentum, Geve *

-1, (ol

Fi 1 e o s st (91 and il s st 11K 30 S VRN £ 1+t s sy




EYep—

maily 1o recions 11 snd 12, wrich ae clasid futher (accodin 0 the
Prperie f he st prtics i section
Fiure |

hrough the rewnance reion (0 the mermedite-cnergy repme. The quaatine

iomsr exlined i secton 2) Fro the oblgatory -wave anflar dhiribution

i o o e il P 1230 recnan s ore

complcated st moments of 3 fen G ¢ ahere svesl reonances verap, and
ol s a sl 5 GeV ¢ where he

ke place heough many parial waves The production angolr dstabotion
e by forard “periphral” peak and a ackward pesk much sl i

e vl v o ety

e o vl of Gl e S g

1€ The Articte

Inthene i, neconinue s despiv i nd smmiehe giive
of peripheal nd Regee eas We e  tarnshed sun oo the s

oo i gt s o s st e ey . o

nance resctons cesarily hard Th b pelemic is suppiemeted by o

ety s cements Setion 4 5 3 vl revie of the many amplne
aniyss of X and yperchare nmm! mm m o ey
Smiar ik the e are al ound waning. We carine he

el iy s ad e vk i s i i S

a2
Section s ll ko experimentl systematcs offorwad scteing whike
we

msetion 7 with dreams ot e fture. The monspecsalist shoud probably omi he
Fathe ekl o 3 o i perust

SELF.EVIDENT TRUTHS AND THEIR EXTRAPOLATIONS
24 Validitg of the Perpheral Exchange Picture

el v ections o o-hdy esctons They s eriphrl. L sharly




[ ———1

Fie 2 Complemertay views o by redtion: el e h
Pt exchge e

Pkl e e o o i gl Gion .
dolas [P i gy
oo s i parce,

TSR Thi ort
S reiet o s s et e o st | 0 T o

[t —— s e o vy
eacions in which content we shll vt “wll o more sompcusd

o asocite wateng wih he cxchange (Fgure b of the et mavsne purtcke

Wilhout importat excepton, sl cccurrences o AomourTenes o prphesl

f e 5L e of] s vd o The dld rictn
L s ks e g sienen i e deknet
oy phenamenclos
Tl o e gt o the eriphersl exchnge pre e s
e ol vt o e s e T et

el e 3 e i
i
s=tspr 21
= i-p 22
u=ip=n 23

hee p, s the ourmomentum of patle . In he sl cxpermetal st
i i | ncdnt o artice 2 3 1,
= 2y D 24




E—

et

i 1 Labeing o priis o 3ty by s, The et e
bl e, P o o o e

at nigh enrsen. The squared momestu trsne s reliod o the cm scuteing
nge hrowsh

st =2

M"(mf*m}]m}Am}l‘I/S”Sy s
25

a1 high enrsen Herewe e

= Loty s m ) 26
e pinile o coing .. eates the s esctions

14202344 [schannel) 27
143ea2ed [rchunnel] 2%

1 in e s s e v
e e of putile . s sonvenient 10 diplay e
Womdtum vt i wingulr cooedna, 5 a hae don o Fpare o
the reations.

K perE 210
G e K 211
W g kT 2

1 th - nd <hamnel. resomance formation s prominent o low enrpes: the

Femance have he cantom. muber of th 1<hanncl Beond the rsonance



eim i, s b e g s pnided by b st
e e The e < s B i
el e et G e e s .m

o et o o oo

" e or ko
i e e T e e e o e

Torrs g oo
Pt

Pt Mandlsamplotorherescon K p+2°% 5 p<A'S amdgt <3 K

il o i Pyt s o e 1 s R o W

esonances o die fornard xatrng and he channe e 0 die
Pockoard satirng

nonce quantom e
Pk S v cas s oot i Tavke . [Otber i ol



b2 Corespondene et eripersl ek nd ey pols

Resten
o
2 denore PamcronExchange o

e e i s v o 1 g, . il

[RSppep—

@



FRC—

e 0 20 071 T ermiir o e e 0 s
10 s guanttatie oy of perphersl s st

2B The Regge Pole Framework

To the ko SUO) s o s e (i o Kot
rectoris which obey 3 ncar relton hetneen Ptk pin (3 190 s
e ngs it 23

Gt et i ey s e i e ..
e i il el

bk b 1 o

ot o e (5 3 Pt s ot o e

bl 2T vt e e 4,3 i
1.2 3o e oy s
i e e o i g e s e e sy

(Rt a. Tn th rchannel, et oot he Sl ... apPSng om e

e i i o ot i o

o g el o, e Rk ek 1 e

e e s el el e s T P

ork of Duen, Horn & Schmid (1) showed conchmely hat he it el

T

et e g o e e R i s e
Regte ol desripon s 1l n 3 Sverage s, even i the rexmane

i ot ol o SRS 10 SO e o et e e ok

By e e i s e b s
e s o s o e b s o B e




20 exawee

Fi 1 Lo ey o g g sy e et

e e ey e 00 T v Pl s
i e b 1 bt o e e (‘,m.,mm
LTS . i i e S by i b v
Ry oo smon e ¢ e oy

o 2 G The aquivalnce of the o modes of description s known 55
nd 4D,

et resonance, which lads o amia high enersy atores. s aesed

he r<channel. The fint et of the Legendre foncions ssocated with drest
e .m,m.mm.m iy e i e
hunger G ahee the pronounced dip appears

2 GeV o,
e a5 e ks e e
ol ot s bt <kt o b s

herin s resonancs appea 35 ol on he el ais Th Veneia

he ramiton . made from the du rewmance model Kealvation 0 sl word

e e & st e et o st o K 0K

I
ey e Venesas . Sacss of i ot hve 160 uhrs . 401
o port o sttt et s e st b and o

"t el Nt hennes o o e s s
b sty b St 1210 GV v e e

S
LRk e dominant oty v o e enrpes pehaps e



il 3 s < o
PN ot R
X 7 £ o

o o fist 2680 w contmeuTon
T rL AMLITUOE
okt




2 100GV I his b s, the sty of tworbdy reactions at the National
Adclrtoe Laboratory may provid many sopres
T he tcmeditcchre cgime, we may conbont the disincie peedictions

dor/dt(mb/Gev?)

a7 Do s e gt ot s fom s
i = o ] he o e
o e anshig o the iy, b of




v

PR
i

1
i

1!
A

o
L
! /1
Ly vy

13
w1
1

o
o 1
b—r—at

%

'\«‘»,W
R

=

!
!

—t !

-~

L

SR

1

Y] (i)

| LA

1,




EIp—.

hator £ share
mn-«..w,mru.,..m- s 21

S et w e e oy
1 2y 213 et
10 2100 = Fncionf ) x xp(2slons) s
gk e ke b s
oy el Oy of g ikt e b i he el
o oo ot
i
u

T e

i rescion s dominaed by the exchange of 4 sngle Resge pol,the ellctive
i il o e et e e e g ottt

ot e ity i e e o iy 4 o it
o pint (41 ¢ a1 5, - 0in the e of =X charge xchange

e vt o G e dp n 312 00 o |.4
Fire 1] Another ey of meson

e bt e o v o o s o v ok of
s o tha s of ecioms sch 1

K peeKon 2m
KnKop 2

for which the orsponding ampitdes are
Vestor+ Temor 218
210

‘b v o st S et etons ¢ s
iod that ematies f the hresking of cxchange degenracy Rave b
ey

o Sl B et i o e i+ F R
I and o will b n e i

Tt st e 200,

eathon, but pever o k. o preie data) i utons which provide very



[ —

o Rege e a1y 16 e he matur o th -l umgulrn
2C Some Comemporars Models

g v sl s i e i
ettt e it et e il bl
e drgnt v o epeed e e

< ot
v n nd

T DAL RPN Mooxt That the examination f g smpiudes i

b st i et by Ko Henes & Ko 1501 Ths ol
vt f e e f - ek, sl e ol
{ntrprtation of thowe . howeser, ke ot wih

s il ot e ) o e (€1
Mara goeved tht the imogiary par cring ampides i moneotc

i ol e b g e e
iy ammnm «m an umimted g, b e s
IR 1), whee et bl . ¢ v vt

o et

s el et f s s

et b s

s s . om0 b v o

e s e i cubaree o+ s of s
oy e e e e et ot oA

. s 1 e v ol -
ey e T o saly 10 g 10 cx he it
i e o i v ot s sy e i ey o

A comput i i g y Ry 151
o e v T i Vo 150



B

e s Finkchin 62 and Wi () hve ound o s o
Reon-Reggeon cus which suppes (e contribtions 0 KN charge xchange

Although he arguments ca ahways he breschd o igored.ve are o
i ht et spch e st iy b . T oo
in progres’ i

ol vrd
2oty of i devale o hyies ramens, ot e
protvime s e v sl i o (A

VTN e Wil 6w pecrebtaon 0 e ey bt

raving on he suisial model for parice. produton support the et

Ty e ovvr e ol ek SCAP o
eomle ol s o oy n et dociod b7 plme
i G 5, o et g Ko 2 p KT+ dos sy et

3 DEFINITIONS AND CONVENTIONS.

I s o e s the conscts i o et and e n

e S e el e s o s o e o]

sk e o 0101 scaing. The s o o, «hch ¢

e o s 2 o o Tt et o
e kipped by the caual render. The oervaies ae complcated

bt hav been made 1 appear arcane by o hos o diflrent convenional s

To

he

3 Gl Oray. Pivsc communication. D, Maye, Aun Ador Privai com-



PR —1

g o oty deh 2nd e e il s
34 Ampliades or 04 ~0° 4 Scaterng
he scutcing of s s 1o aich vl in ction 2A. hough

e 0 20 e i e, To el s
imeres, e must 3 sy abs 1o ou amphtudes o ey chi of &

i e a1 e i
b usal Jaco Wk (7)amplitodes o rectons 27 nd 3% The

DECAY A5 W REST FRANE 0F
PaRTICLE 3

o A preer—
S y i
P <

»

o T ey 8 o

. s
Lo o T

-croee sty 81 3-crome Tromewsty 8) | €ms vctor.
" AR PRSI

e S s i 0 s e il s
LT i e e sk o o 08 o e e e

i e ek i he 1 s b the bt e ot 1 3. 40 4110 .



Eper

et o T i

e om e
i the s

i
partices 2 and 4 the baryom. hav spmpardy | Thre are comeuenly o

3
32
.
3
35
36
here e hae dfined the Kicrmatc s
K = 03893 [mbGeV)*) 6dmmip 3.
nd
K= 03693 [mb(GeV) ') 2myPs iy
The el cos sction d o o cros scion ., off an vz
e i
Scatcing of o plaried toger & and 4 s in gencral ey rlted t. 3nd
sty e s . the Wolnien (79 pasmetr R and A ahh
e th ongero componen ristion o he nal baryon scatered of 3
polrized aret. The obsrvables 3 6 ar then e i acending

er of mesatcment dicuhy 1 have only becn mesared

1o analying (76 nah-sate byrons (A%
5B Dewsity i Elementsand Decay Angula Distriutions

may e deducs from the ol disrbaions of thei deay producs (77 421

o0 moment i he 4 e . e by
W40 = (14m 11+ 3001~ Seost )
3 st cos 26 | 2Re psin cos 1} .



s 29

bl pbar s 061 sy e dsion of e« momcnam i
e e et 4 ped e e, The o 91 b
o any it of e cordinte ans:cac chie e 3 urticolar st of

mpltudes Reering 1 th F<hanel Jock o) rame ¢ ain”
P = [ TR D ) E B

hehy" e we have

Pl = (K25, sy 0] 5 M .
Incithe .
dofde = (K25 + 02+ 1) T (0 a2
The ormuse petining 1o he docay o prie 4 ae entrcy koo
Otve however. hat 0 quston 39 the st 1 chanes win . the
Convenionl -distion i evesed Altough hee i el Sgreement 10
oo the normul 0 he produtin pane () ko 7, « ) o smahs of
e 0 S ot e e "
i i b suations: 1  aperimentl

,q...\ o e e e ot i 1 e ot

etween denshy s clements and decay o it e

e e hctue Wik e s i o et
Ity s el et e oo € i e
it e e i o b gt ool ot To et

om0 cqutiom 10112 hichwe will wpply o regoest

o e Thete e s kel
i e "he ety e Uiy et
ecnend e s of vt whech el b e, outh 3

ot e o o e brtod Gt el st . ol o sl

e 5, T2, Wb 1 et b B Gt A s

o st the impotance of desy et dement inormation, ve e

Ao ot 8 ko 3 e o S e i £
ontnbotons from satrs- and
meshannens m.n.:u.s«n. e < oA e sl ot 1 1

“Thephaerir =

e et ¥ et o 71




E—

S o 1 37"e & o e 1 s

Cand we

€ Extaction rlh‘lmln(‘nm&umm

sy e dcs 3 s o 1. 7<% bt
Can easre s the threedy il St <1 wher. 2 shown

Fiewne 10.1n s of o 7 rsomnet s v by 5 bump i b -1

s Th hre o ot of i ot e kg

i o making th g, To commen e of the b e
Poramcenovion of e s s

2 [Tm B Ty ey

he resonance production o ecton is
ety g o 131 v

a1 e Vo a7 of et e o o it &
my < ) m, i e ackround 19 2nd s mwm:nmA
R e Sk o e e



0o el e s (01931 Ui, e e
e i e I bty b robem b REVAHY -1 po

S T e e i e e e 6L et
ey vl ot e s
“There arc st more ways (72 of defiin crom wction s whn an experent

1o ke & ple s, aking sl dats i, < ) < . e e 20
vl dapiedalucolm, oy SomRy WSS 3 gy 3 g

Figure 100 b e are “bckground whircion” (R ol or “ackground
SRR o)

Getonsars st th s atarines nd ck of vormiy o e

mcthod 1 univerl vlues of my and . et g1 on. T e Pt

1R woukd lko i dedio of 3 Tesomaes” i i, moukd

u o taton of 3 thureica e rexomanee <rvs o
Rovevr, his i of o great o iy theoy o sy = . o
i wher e in 3 e ot s

resnant and b 7 - 0 background ampltude In il

el e il o el ot T e s i s
e e e o s [ e o e
1= 0cshange by bormingalx - 1 ait Py P-atx pe )

e Seuk s e s e o e o i the
vl et b e The i e
Tcw vens i s oot dfine d d by 3 oot ot rEmorT By 3

o

o sl -],

e wctc aays ven s wel
e e i mons o 6 9 deschpd G i dty, i

o e e f he EARIDE. Tt SO, o TR Rl MU

iskess ilerence i he ks methods tha ot the ncrall s ston, However
ot i an e et of the i o th ol e s

..mw,.w.m.‘m.m e sy the s Sapnd cern, g
ot e ol



EERE—.
il o, il sy b he it ds o eoing

Fur itanc.the quark model predicts the vanihing o 4 number of
«mmul e The predictons st roughly stishd by exsing data. wihin

o pare” resamance prodcton o confuson du o bachground I e s

0 e oo el ot e v an o ros

fout-mornenta The populr procsture of “modelindependen e
e gl i a0 omoled ysemate o of thout 10 hh
ot ey e e

4 PHENOMENOLOGICAL WEAPONS.

i st e discus methods o xtracting from exper

T e s el 10,11 16, 0. 1 conra, n i b

e may ind comparabe s th many Gernt st of arphtudes. o may have

e

ot et o a4 et e r oy e 14 S
s e can 1y 1o e . bt ‘e sttty commit

44 Amplitde Analysis of 2N Elstic Scatering

o e sl T e e iy % sy 7
Crcodig s ok i S s ¢ ke e uswll-ﬂ
00T <o xchanges (e ar vzt o b comadons ¢ 24 <

Hix posm = B = Oy BT = 1)
Hx peex = 1= 0 HE = 1)
H peesm = - 2000~ 1)

bt i s 1 et sl
A6 GV 3 compicte <t TG
g th s of e b baion ey "]
s oo




o carmaG s 43

il oy g i ko i

by the B
o crerey < daa, Thi B wa comnel by ke crerey (FESR) and

o kel 021G o e e o
irmnlh)dwt ety i 9 100 ower. ot e 110
i oo s e i FSR CUSH m e relishe,

e e e 11an 13 ) e s e

e rdmndetr e e oo o

e ey [Mm e .m nm m. Sty 1 e

] S s The ANE yroup 971
1tk own e s 2 o s

e s g 5 Thy e v o e il
el g (03 1 mmn, il n P . b,
e ot e e e ormbzation. e rather wcl

MW and Sacay e smilr o he dats. it re Tt ot

e o nd e it e \kwm\ml <mm(h Avv(uiu Sl

s o o omd m, .l phesioy s v
A F 0w

i e el AL o B 0 -0 To e e

oy e Moo il ke o oy S
mined and the iy o

dved by
ity o sesby i ot 15 AL Kl b o
e

uwﬂmln‘umhmy I lh:lﬂur‘mﬂ\\« ot n Fre 11 snd 12 i
har i repesting hem ithot sicmpeng o it th

" S s . Wk, Pt commansation s Reer o N Il
oot e s P o W



ET—

posible verll phase roaton for —12 02 (GeVic The laer can only be

v of parametenaton tehniqes

A Mant Caro simolation study 10 determin te ot sell e measurements
s descibd by Fo 107
4B Lessons from the xN Amplitude Analyses

Fist we defin heparal v ampides

o= 328, .A.f NFs by
YT A —

M=) a

pramerdocosd vl o he epaning o ecion 3. s o
15l cqaton 32 snd / 13 pormalized o that - woukd be <osing for &

{11 Koo st s 6 Ge e 1+ 01
1 bl s s o st ey i 0. T
e o o e, 1 (4L 0 M 33 R a3 S T

et 5 For iy e o et e o o et he M s



i
1

PRSI —

oS o )

e Howk?

i1 Koy o 1 st s .GV 11t e
Degnsion e e vame o e

i f i el o 14 Fo s 00112
Comeponds o e son
I For 14, e e et Kl 5 b e v 4110
3 e st f crrrt
trs vy

st o m et Fiore 11 St patisl
I sbes e pesved 108 1M solatony a1 s P .




e Compt o e o 6V 1 e b v e e
G ¢ e qlarion da om 101, Th sty

e 1 o o CERN =7 e G 10 i
i e s AL K, Sy b .

ok e i by e bt o o s
mnaies 15 approvimac s i 3

mld el gt
Sl mnmm 6 Gevie und
01420 i 16 Gev ¢ 9 i b g 03 £ 1205 Gev . T

;3

el ko omervation (1, 01 essonaly ststed'! whie channel
i comerin 1o ot 10111
0 The s phase of X and FI - ) idicsts that Pomeron and P
i spim Srtue: i particla,the later
renlon ey s P nd 7 st oty
e v ot th piaria

"0 Totmng 1 1= 1 vt s, dominance. e srren s do oot

R e e ot 0 01 o e ot 108
oport oompare cquation 2111

e arac o the

{ston 21 and we il cturn 1 st .
1 Hamenr i o ottt (119, ahich et F, <0383+ 7.



oo 47

i W

btermi) bitermi

e 14 Paril v impac ot anbysi of h £ e f Vs 1.

2 o Kl T it s s e s s

o o Sl thn 1 v ot B e e S
Sy o b ko e 1 e o b et
i o




W roxaoue
1 Bt Rend = e i o e o =0 i
s 1 11 1 e
o s e st o
Apoeoudy from 2 cxchange (14,15
4C Finite Energy and Contnuous Moment Sum Rles
1w assume Regse asympiot behvio at faed 1

T § e a2

which can be. calcluad quie

I smion 4.0y cm e o e el T ot
o v under o that e et hand sde of

oo e e e e s e 0 Gt ¢
Hih enrsy amplade. Tyl of the quala e ey s
e ahed FESR i g 11 a0 13 T come

ing

S0 11 =00 =08, 1= 1) =035 +1. This givs one an chctive , for cach

i et s it ey drely et ol sl b e -
oS

s e n spprimation

maginary parts. may b found by repacing Im 7 by Im (5 2T} n quats
.and“lm,vrul- " The rehan elatons 1 clled ontins otk
S rles (CMSR

o dta ol o costned by PESKsad CMSRs Aibouh
Some o ths »«w'um!m\\ e and srly o e
gt ol of (e A smpitgon 1 et of o I 1 v urking
il et e mptudes shoun P 1 3nd 129 Thee oo
s oy o Erescr vty and iy than many s which, t he e,

e o Sty o e s i tht 05 oly
i tertng o et et e vr,.s 0 Geve du;
Sons r e 4nd ot ighe v

2 The ool the sl e ith many cancelions 1 N = 1)
e e, FES cldatin i e e sy 1719 e o vl




PR —

i oy s e have vl el n st 31129
e (15 ot e b s oo e o e s

e e e sl e oty cnint

D Dualty

I deriing cqntion 4.3, one only e the Regge appronmation 42 o 30

a1 1o 1o . There e e more speclane s of ok STy

ctveion 43 1 e 8 7 e 0 o 5 lowel

> Wi o
pregiivivhi dipohe g itioest o

Tl by he el e ot e e =ndng
" ok e e that we
i U PESRs mt n r, o et 15

et o, i e ) i e e
oo

o
T N e i
e i et o o Y P 16 31 s o 4 0
7 o i shanae s et

i e e e o

[Im AP :h = 1imyim o = 1 o]
= [Im NP 1= 01 m N1 = 0)] i
The right-hand e o this s wll determind by ol comstion dta: the

by e Bier 1 10w auston 44 it 1eiaed by 1 0 the
Ehhand 5 1. The 8 1 ) T 1 | o s b




2 onsume
s e dempitin, K4 =02 e
b e KKl bl i i

et s shown i Fp e i no e evdence fo e
Cogesed apewion and he small ¢ of ot th KN snd KN pockfround

Wiacer
- R
e
i + zus e
o4 + s el
i
blterm) Siferm
caenng. ) Back

e v 10w 21 o st



§

Iniyiie0)

o S GV

s
6 carre

b ttermi)

et To ds s om0, The e ke he o g 14 s \M e vocmris
e T S k20 S o 1 o ot ol




fEpp—

amplodes b 1l give cqalty there of I ) and 1) 0 within

G must se duality © make such argumens because the small size of the P~

il b e st s e sy st 3G

il e e dngs i e T s st b o B
pitie r.nm.‘mm..,‘;..hxum. G bt ths dsappears
eV g 1

4E Ampltde Anayses of Hperchur Echnge Reacions
DY -
sty Shooe e om0 X p<KoA and K-ntx A can be
el ot o it ety s o

A=l
HIK s A = Hy = Hy
ok Rl i, corponts o 1,0

ehune vein SU) and XD, one ca ey prove (15013
Tt o K A b puy ek o - K
Ko

s

e
m. hv.: m-lhyr mptude and o 13 e s R oy i
i mpitode

oy S— i s R o
n hat b

1 Pomaron vaue a1 20 GeV ¢ (messres P
St mon 3 107 brekingof exchange degeneracy.

twcen K. nd
e .mm i

" We il epoed e el of ()10 corspond 4 cnvetonsl K. K
Rege o i = 0320331



oo AT s 260

i,

o inF o Rer

P e B

[ AN
ek

P 7 Rt vt <K i 1 a4k e
ML REGG amd PSR av o 146 1 15 et o he

The it

e Temar Ty o b i comnie
o, i e gk el sption 34 ¢ s dcne

(oo  he sl s sctions s tht 1 00 T
achng e e e 1 e e 3% mm Yhm i an immodite

....m....n,.uw.m hveiing s 31 ot e ftr o ot diemer
1 17 Thi arumen . Arngiened By he (o ht o s bt

o T reactiom (131, 133
B

in
e st et sk and b bt ey e e
0 The curves marked DAM doal b model i Figure 17 come fon



Stk rom 72 .




o AT s 255

‘i iy P s perthr” sl el e it
er N m N, and Tty InF,

e dus abrpoon el e
..-uv: »..my oled

s KEGGE e fum b samiz it e

Repse

i e syt usted e 15 4o . ey o

8 B . Howes, & ey st eyl o i ke
e

e o
- R

o m. o 191 1 e K
o R i

o ot i L e o



5 woxawe
For carity. e only give curcs from the former, lthough 1 ply o favories
e e e e ol s

it enegy sum rle calulatons
o e i e e bt st 1159 The s aukini oy
o0 g s e A it o e poor
bty o e o ncrey dta o hyperchare xchange

F1s Tensor Exchange Peripheral?
sl bttt o gy s o cor g st
perihers roponds 1o 3 e purial save ampiode
o ke o' 0 I s 03 GV T

from the crossover n K *pand n 'y scateing (e Fiare 7). The atr allow

oo m ey 15
12Ni = 1 dold

T oy S

how i« e
i p o 1 e, b it e g and P 1 4
show st e sk
Now EXD wouk susges tha temor exchang (7' A, K**) has 3 simlr
Gt i

porial |v:mm=mdlmnumn it
evrthcle. ther i o for it and several papers hav claimed

Tt s b rr e b ol e i
ot e el e s 0 g | e e
 posine contrbr und vanslated int the -plane this moves the
e o 08 OO the s b e S o

atamall b shich 1t desrcie 1 the plane and move the 032 e i The
e ket e e v houth r-,...u e ampitude
=0 i oo sl i peiphec

o el 16) o et e 35 sttt



e conchion.For emor exchane, hther the smplade
e ol s e o o) € o o o
e s o iy i

iy The stody f 7 cchange i 7. K. and NN citic i i com-
e by o et o Pomero. A e med 1t 4. cheny
i ke Figue 1 bt coment i cther uns o 1 o
o th P parial wane pectrum at % 1 . Howeve, the sty asumnts

E

e 7 e e 7+ 5 b vk S
Gty the eylay ofte - eska i P 4 » ampbud o it 37,
‘annot e h agament.
Sl s et e s by W & o 135
e dominas of FESR was nonper
o e o e i st g
ey depndence in = bt catering. 1 e s 4t Pomcton, he
Pt e s R w.-«m e b the
pergherst T wi ioted s may eus g 13 HOL
,.,.,..mm“n...r.,.u.mn S A m i o
41 the secnd by e ol g A
et ot

P TR rpp—

R e Re e b e e 9 102 G\ )

then i pirtion s e 10 p ' 102 10V o
14

o= punn K e Komand K-« Ko wouhd e vy el g o

0 ving g e el 1oy

o
prodce i
i el e B S et cen et en s

e Rege spifi, ampliude pvdce & moapenheral K~ exchangs

et e oot e G s 0
alyin The cwenial pom . ot he oty show s 4p 10 o of 2
ot ot T ety i e el e 8 12 1
Ky ) g s e g, s e 071
R TGl e e Xk e o

from i boands (113 SULLand K chrse exchane 7)o o ik el

Rty



[

- So.siply comider  nonlp amptade and wrie s
el e o >r \.m.m emor s Re I 1. 1 repecivey. Then,
aking T reacions, ve i

o diK per 1=

Real” = (Re T4 Re Vi 4 (Im T Im 1)

o di’ps K“E7) = “Moving” = (Re T—Re V)

€ o s ey ot 3 o s
o oy g

Woiing < 1 o denote
rom 75 amplide anals and Im) <17 from the dign of K oot T
g

e 1 Only o ofthes (Now 2.5 et K p == 1 el reaction 0 be
T b -1 K2 novig1 a4 s s e s e moapepher
7 el o the clctin ssrptin spprvach 3. ) Optons 1.3, 5. and 6
he. pheral I T ™

he dta il for 1. he e reeral da denicly imply 4 nooperiphers Im 7'
7K 2 fanon S oner bt i 1t both e these pedic the appaenly wrons
S for the X 1 polrization, Ths hee o tidactos, oo with
e o e 2 et Gty e ' e

MR Betrdt t ghr nges e o s o 14 the
yuthes tht th b el bsakin o 5n ot

T3 o s sderins o el amd imsgnry s of et 4 e T

L Rescion s Tewer
R Rk = Moing Fchane P
ey
p— T T
R e St RoE

z
szzemzaz



T AT s 9

a conperiphesl n i sugpsted for b vector and e cxchange. Thee

n moving P recion (i s (e coent o the el SCAP hpothese o
ChuaiT

5 REACTIONLAND

atrs that bave been dicoverod 1 e Exbange P, We ron

Wedo ot e v g e e el
et et s gty ek s  cumpiin o e ol
The vt dcoed s 5 N1 e e i uwm e e

iV igre 30 201 respecinely Th e v organived b exchanged qantum

Lm s 2 ont pombe s o o 4 e s E2D
e cvdene for e e, b Staid n s SLis

nchadin the sl Grbo Moo 1uk (1301 whch b he sl of 1.

et b oloing i,
" heugh s e et

samatie, . sy il 0 ive th gl ek e
enr el ey v STl 4 e o I
e e

54 Bl Reactions

0 oo s o etions A e 101 he s o
W th nonti

[ ——
The

o Thi o
esonae sgrccment it he guark mode
o

on <o
pedicion D/F ~ 04719 In Figure 2. we ok )  from compuron of
Fontoveinge o ot

DIF = 1= oK m=ouK W] [0, K p1-o.0K"pi] s

st

R i Rk 8 e
oK P K 0K K] -
(x p-atnp] -



o8 < Py 30 GeVi 121




CI——

“Theda i Figore 20 e ot very concluive cither way: i woukdbe e 1o
e
e epermental obsered vaoe b+ 0o K and pp s EXD o 7.
2 T i . ot 7 e 35 Rt 0
2o N scaern 1
5T o ks 5 0 2 A2 ety s
modl e of the sty of i Y -~

0 Tot compricn of s AT AL A0 118151 ek
030

s et < T oy e P
.

neray < AN - e e e e e
R it b, u\w»ﬂul\ly o
0 Rt A [t dts (15215 [T —

N

mkuulwwﬂlvr«\md o tratores (D 5 -0 pas

G oo i
e The i o s 1501 S e e
G i, b

&
5

i
17 Al he e ewen the 1 = o st e ¢
i e 10 0
ek et e ompar o . Sepukbon (191 5 oo rn
rector

.(Imm o Regee phas. [Se. o sndancs, (190 or 71, 160 for 1) The
ormer e ot e 3 rocot Compn e b
et (161 Hete eiene it he s Bt e s
pincipe ko messatcment of th e part sy o ¢

i Sriking sture of hecatic el con st r 12,

0. K- dodi hrink p 10 10 G . Ax EXD sy cxondiry
e e e e LS Nepiion

h-umlwwxl‘nmnml o e
el twers 03 10 1 epeading om o 1 3y g

) el o dr devlo 1 skt o 0 G or 15 12 Gk
i sk s i ot ISR v he ke, il ok
el oy down and oy hone cwcntaly opred fr <malkr (65
ey o ot s e, T e ot
e e g el et e, e bt e vy

Sicance

A ek sty msners o e 1301
2 Rumor hh a1t e e o ot N



fE—

@

o4l

ol e
o Praccton

%
Py GeV/C

- |

U s I
BREAKING

E
15015 GeV o) Thie same et
66y 1 there i 3 i et . 71




.y
ORI R o s e A
e W Erae

L3 " o QUARK VALUE
A

120 “’“.“H
+

(e N Pomeron
e 7 ol

ouar vaLuE

e
Pras Gevre

Fipee 21t nd i) 1 The DIF o o sccor s . xchune n the

S g e i i+ i e 30
bk h ower ey e D F % 0wt b st Thedos

T e 0 0 250 0 e s
T s k. T o T T e
ok ken o et o th 231 vt o o

R 8 g o b gk ol The ot o 01 1 1
1 111l e ke o Lt e

(67, 1681 an exat amayis s confoed by unceraities in eyl
orsalaton (161

ey s s s - st b e o
Yong model Aty it ey b e o he sngulais 1 - 40
W et it 17 1

i Thers s he mooros, srmaner e purtice and aniparice de ot




0 02 (GeV/er

e ot i o € 0 GV < 111GV 0

o i 155 1 e
e oo wih sepe 031 1 [ el 7 o K3 0] wih
" exchange whone imaginary purt change ugn £ <~ 02 G < [ic P has

'

el i e el g o cotn ol Gt
i e Pt », e sope and Srctre i
iepndene 1 “rsperr P dncumion e 1

1 The ager 1 0 dats exii

10 A dip 1% 3 (G in x7p i this rlied 10 1% 14 dip in pp
I

1 Al ieenil s sctions ek ery st o <0G cand —0> 1
Gl . Te kg s b 1.3 5 i s e 0

i

AT o . the g Tt i ot o o w3

I st i et i, the Gl o b e (162173 17110
v

.
' e s
ol technge) el ot o o . o a3 GOV
nd e 1< 131GV J .». g num\hvl i bt

" o <1 TGeV e el s
wilh simple ok thery 15, 16, 175)in . K.y and pp scaterig. The
ol s s oty St o sk
oo s and e luderstond (141) stractre 1 12— 1 (GEV cf (1761 There

i s e e by e = plrton o 17 Sy
ki e o sk e i it 4
el 1nd oo

0 Comparson o £ -+ wih 2" .o An+ A with Ap- Apalows



an unambiguous chek of the Glauhr fechnie o et et e
ctiom from detri dsta

w
Rl 501 The el et S C e ol o
ol o st e 5[] or thrge) ««m iy
i ,.,u.\ m.hng‘m ...m e hehavior st ) Howeve. s Regge s
Sl o " el (79 I ottt oughy e

e e

'k e e o i o) A
sy N ek e b 17+ et e

N o o e ]
B Difracion Diswiation

Geneat eviews may be found i (1,150, 111

10 et Bt et s s s s e
[Pumeron cxchange (Figure XB1. Thie crom st e roughly. enc

i the ormer WM.'..".M..M.,. S o uamom
numbr exchuni eathom 8 % oA T 5 s
W s ot car i bumps scn in rsctions BI BS are tru. rewnsnces

by D i In cach . one
ol e gy e e 0 S o, e
e e b i the e of A, 1y o rewant phe
T a0 im0 N30y et o e o
o dee et Dok s bt e 5 e e o

ot b oy e 13 0115

37Nl 0 ket et s e 111

65 bt 5 s [ ] et 3 P

wn

vt kg et
o

Hrepothizend

radicting e G
The cross secions o £ +£8% XX XX, and K+ KN sl 1 of
‘ i

oo s oo, 1 b bt o the et




o wonaue

i 90 e sy it e 80 et o

S G T e s dcion G
e e erom

e T et s p gy o G
g o 3 ot 51 0 08 S 8 1 19
ieniee ot 1 o 0GRV

o s i s s te et (N ht  Deck b

o v i e e G s 159 ey e s
i oo s ity s

m.( T3 e o s oo 3 o of 1 o NG

i More tha one hevetksl model podicts 3 ro a1 =0 fo dadr of N*







W roxawe
hows a dcresse i signl ackground a 10 189 and sugests a er i the
“The Smlany i €8 * and NN -+ NN® affer scaln by th st cross

ot e i %0

1 de i o N s K shon U9 sl oo
02 1Gev.or o that in K 7 Ths suggss the

et 0 gt 7 o he o e Gk
il by ko

i oo o A3 1 -4 bk the vl
£ D ar omient with e Dok el

g
" The doay o the  shows s channel helctyconservation 111 i agrcment

N 79 6 B w25 one expacs s Cuplg for secondary Regge (P)

drikagel Alemps 1o corrlte hi il the . Pomcron obsered for
cuering o 15K are dubious becus 8l 8 . reacionshve dependencs

P e T s i (13105 st Por i 2
”
P
e 10 S Xeing 1 o P £ 30 GV regme bt 1 Pomeron
e to ik

e op i has sizable  xchange (e reactions G121
I

e o 3 Kinematc cabancment o h e hat plaged rscions (31 BS1

€ Elatic Deuteron and Nuclear Reactions

n

125w o et A1 vk 10 197 e s i o o
e f demeary, il oy T o o 1 =0 g
i el roum A ond .

thoms (95 Figre 20C1) fom ncastic s st Wgh oty (210 Gl The

“Thre i s vidence for Dowave i he destern which obscres  muliple
g G2 1. s 5 Th e gy i he
oo

T b 501230 st g 04510 s) i ' 0

amsing example of quantum mechanics. We do nol it 2 nctions
e o ,“...m ,.,n._ n i “millfmwnd?] o s
oy wrng 4 and 4 i terms of thor com

htaned
m‘m\ .m s e ot .mn. ofdecay = M.—. m\:y\ “rm- -
Kok



FrSEE——

1 3

e

veine. 00
e e T e it v bl b e & g

o s S e %

4HVolameand A ASurtac Thi s hst st it nd v
(vectordomimance) ftores (91 Tyl Figre 30CS, tken rom (02, whch
amlyzes ot erms o 2011




M s
et (il o) dta ol woukd e imporiant o

.mm. i atre of e b i
) The rections it in 2 o st sy s 0

Proviingiorabelind ..W ki b
S 155, 161
B o ot i e e
wn ity eevant theory (204 cohernt st reactions <4+
oo (..mw m m 1 ol o, Semuble vl s e o
5 o honger though tat he 71+ (114 dat, which
L) e s vt 4y e e

SD 1= 0.1 Notural Pariy Exchange

e s eed ettt K7~ A5 o aevs
e how o (Figure 2003 dippin 10110 s i B

T it the Siodoldy-Sokurai decay dsrbotions s, = I8
Pt el with data o .
e e ol ecton ) bebeves .1 ol ampitudes
Sl et i e e oy Th i ot e V2

1 dependence
i e ot o X0 (I vt e
et Shehly muied el s the quark e maurlly

i el st R o he gk st o e >3
o n-Resee ooy and double iy srpltodes. The el s quie
ol g o ot 5 e

s 1= 0 correqonding o 5 sl Mol ampude The late  ioliod

i TGS B 301 s ey e o
7l The . 47 WNZS st 1~ 00 0 15 ar¢ som bt o
U TSl
T o ks e iy st excons D1 and 3 hs
ko (s by oo of 1540 10 G et he 8" €1 scion s 100
o
st i = p« ' ft it the re of pure R thory

ek of - negtne ket 1 - m- sl o o s
o ety ol o Re X vty 1 T
o oty 3, o ot 1 vt apeimentl vaes 101 107

Fisue




SR—1
B Iy eI ——

o A e s ot 103 1 15

T e b Rt i stk < o

DI and D3 ca b e n K < K- *p et G813 <7 111

and 5"+ A3 (1) For the s racions. e xiac our manuk i

univera shape. WSKZ o
everal resking sysemats [ ()
mrable the proceme s cac ot i ot o
e o ariation in p--x

s
Fevers eesing 0% p-- KTOSON v K 1

o Regpe peates
‘o ilation X9y the psied i evral
S aik e Ko Al theres (K 1« K

5, e 4 vt s g
i et Ll 2w

Eamination of de d1 et &« K nd K K8 3 sk
21 o & et i actcnngs it A -+ A°p amd
Kopne

s [
ottt g St
conibation
0T ecion D2 K2 K v mporam b o bty ol
ooy Core s
o] it

i b i R w s
.-.mn... s m-w e ol 1w 8 s ok s i
Silbe e

1 The sl 1 0 cxchane plariation i = pindiacs ht he 1
mmm}XI)4ry\-mmnd\mnlmuurl\mu i T e b
S D 1 vl e sk ol pr.
L mnel . R o 5 v bl sy h.u.-w ot
coupin

ot e eyt drins - sy
A pireaions D




M roxaame

-« KPA19401 e g pacs ok orposible decay symmties snalogous

Similar 10 that in photoproduction - -+ A1940) = £

s it e of

a2

[e

) Tyt aireni

i S e gt 4. C P



P ——

2 e ey U, v E1 3 arc iy ey



wry

0

et

U e ey ccng (61200 Pl
K20 RN and e v et (91 (E9) Tyt b o 3.
i e oden

v



s 0 E1. 3 and . e K« K30, sk it s daons o
e ey s D1 b3 Comparin o A and 3 o i 10
L R 2 e 391 e ot e e K+
i angs o o, iy, amplaade 10, 1. % 141 At thie
et v st i e o e
o be highr than expeied iy o on el e s
i

o S D s i s S Th i
s

e s an g i a1+ 01 GV o in & 1 (i 8 o

o K i i i (2160

e 1+ chanel mw i e it SULY fiend in rsction geoup DY

..w.,.wy i 35 Theopese oK #4151 b
el

nm(»w can cxtract the i angle by comning rectiom i 13 wilh
2V N rcsciom D1 The s i re ompikated than i 3 <3
5 o o e crnt ool 08 MO D 1 st h A8 er

0 The cntey depedece o et . The b el

e Tl 0% 7 076 Sl kot e e

il el il he bk 1 1+ W e

iy it cerey . Fiore

0 Thceyprimentl m,m..‘.myw i ks ot s
o x

ht the “real” st Kk b
et e e umvﬂ'uu [rars sy
K Vot e e crece et s & ot e 01

e sking vabes ot g ety o 4 481 e

i tht s da does o
evenlbealog skt s o B s (Gunpars Figee
and NEN.

0 The resctions -4 e skt by U DY 5 p< K 1 10 K e K78



FULLY FLEDGED = /1m i) GoneRAL » ExcuanGe FiES

il
ST 1FCon-Lv gt o pto cchage Lo 51 (5 Ak of
o e e s o St}



v s - (i

s [ oo

P |
- | e W

Fie 06,1 G Wl  xchnge ecions - i = cchge i



ETT

1 The el om0 s o b e e B
ineres i 13 1 w5 1 GV 3 A i € e ractons oo
in it s wih DI D2 A ot el

et e sl v sivancd y Trling 217
oo

e
Fiwe 2wt shoud Ik energy vk DF 5 ~03 vie and ot
DGt e Sk a0

T 1 s 2 e s A it g e
infrmaton o the Y density it clments ha th simpie 2 decay 1
bt Thisslows e e et of he qut el i

SE.GH General x Exchange
0 Al = cxchange poceses are describd at small 11 s O] by the Poor

S e {101t o
i) snd e Lnoun e 3 e £ ol Abbosth s s 3 sl snd

o the = Resge . Clascal sborption models (9 have siiar quabtaine

SXhe PAIN. The mocel prdict that 5 reaction shoukd b it by
dependence o e Bor tcm. This v the motation o he thre soivsons
F.Gand B Fure P11

S st s e o, v ot 2 s
proceves s allon iy canse. Faptmetly e aar oy
e s o dominae th ot i o 1 02 1GRV/O (oure

reme he e Sy o e Gt e s i

they are Mt st :mmm an ek ot highe sner
sden it he shinksge st he contrmed n

(s 20 1. This cotts wih he resctions of groups &. D and E whch
bl dramatic shrinkage a lage ~1. This dierence is not_ ondersond




. FLo [
o T

3w
o 2 6ot Senter

ey ;g Fr
ool saseec
ocl Ty —
' ]l
o

AN I

“tceva? RIoves

Figwe 3 Fracion K of st iy exchngs docomed in ecion <1t

o o 15 o T 8y a1

1 Thre s e s o e e v sk ) T

ey e e PUA s S0 T i e
e vk i e doma, b b e - 1

dctrutve.ening o sry starp o dr and 4 redeed matursl
oy hane xchange (CEXL tnox . pot &
A vetrene

Ko Ky KOO e e
tine in fp CEX. sptn, px'5% K peK"on K a1 Kood.
. (71" e s o i g 21 and  ncresd

i i 1p CEX ahere he

ok ottt el el d



- !

do .11 olkows that the very sharp p CEX d i, which has evinced much iiers,

uer pandper
s S W onion, ety Vs
T an i amgnge (219 < s et 0], CPX

CEX e s st oyl 1 0 hovers ot o enes £ GV e
A
« meuunes 277
ol Ly
++ para ABovE
Soavk

)
od] Fo0sera (wrpmo
» recee
o8] Tansecionr-
3 o 3 o
1 (Gev/e)?
B
Lok or sy
o4} NATORE T
o

Y —— .

o7 o7 o5 o8 0 iz
1 (GevreR



R——

ey (300016 Govke
i et
ey

ey ]

et

97 9% s o5 o
-1 Gevert

¢ Sinkage ey dpendnce o pocenes i e b
S Tt s o 1 1 11 30 .w.mwe

s ks Pt 24 8 =05 1. s ey .o
oo bty e dppearsa hghe coer

Iurmue-'mmvraummm\mnl:ﬂrmsr\kn.qunmw
- e ~

cippied

o e, o o s, b 10 o
(o v 10 o K p <K ' sty amp
i cxlined i scton <Dwnn»e\mwuhuennm.. e ereser than

ot e Sk e i o proably
ity e e ¢ xne M, ot vt s oo
Procemes: i hus ke creoly o

0 The rescions F11 F7,G1 10 G0 b wed osudy 2. K and 2 hisasa




& i s
ot
E

- ot

. s...-..«ew-mm.u....:.".....m..,....,.,uo.m
e it o 120 s




[ ———)

o e =
Ly xe 7 Hy

Fine 34 Lie v eskin e exchgeprosese i st S The
s e o e G5, 50 35 . 50 51 T i bt I




EIp—

s ha b peerally very sccesal although ¢ b becn obscured a ies by
e g o o el o e i 1 . e
ey F s s becane the 1 in he Bom Term (. Figure 20F1)

o igh cnere becuus he physcal egion boundary (15 n F. 14 G) heeps

oy o th x k. ot e sty he s 3 (/% K420 epon

e s o o0 G o o oy 3 G
o G. S for tabliched acrstors the ater ae prfrsbe

(20 o he 2 region (. B xchange =+ ATA- - n rescton roup 11 and

wrie Regge coupliog G281 1t lollows hat increasing the cnrey 1 roup F

Nigher ivercep and. e asymptotic dominance ovr =
pilwmetrietarrty
)1 e o bt i sy o 2 v K g
|

Gomanaies st vy hgh e bcaus 1 ros o is comstan with ety

e sy vng ks 501

SF Fuly leged =
{00 The esctions F1 a0d F3 and 5" %8 (rcction 11 hav the imposng

1 and 32 partices The quark el (34 relies the el .

v b Wi . ki S 1 1 e

sl one o the cxpermenal nformaion by thre et
Eompuon e avark, e By mor i hey 040 0 sl

nsys forthse resction. Thi has been atempld (232, 23 but cortent data

o)t e g e o e oy sy Iy

i £ b o i . PMA (5 Semr gk

e o e s s o P 23

56 Halfaseep .

wn

g g gt Coery o ol the separate concibutions of

o T e ey o i e o of



1 OEPENDENCE AT 2 67 Gevsc

[P w—
"’!
Y M"

!
Geurer

5 OEPENDENGE MO Pig FITS

e ot

g o vses
o
=
e v

Fie 25 1= 0 xchang i £ Y dribed i et St 1 e

i &
pracomi e

37 G L 1 et
) T e et oy b e o e

5 demty o cemens i 30 s s sion of b o

ounnt o e and gt iy Exhange. T sty (235 29 shows

e 29 tming.

@0 A ek

oceun i o for 1=

s party (5 exchange 1



B roxawe
12 OGN0t o b o e cooncl sy di o e sroron
model This sk s wdipin x p-pp

A iy oot 91 0GRV o 10
parity () xchange which has aleady hee mentionad n scion SDU) and 5
i s v WSNZ ko th e vt 5 .

T«
o the B and 1 he h ample 0 2N N can e reted o hat o the B i
NN, For itancs, i terms o the D 1t fo (8. NN coupiigs

hpantofx ppp BF-DP
Bpartof % pai'n ur.m-
i i clutd fr he s o DIF 40106 o culogs T

o i b e same by EXDY A 27 GUV e xrment il

-~ 53

s o e 20 s ol 1 o B 341 v vk
Capectfor 3 magicaly i e

s o the
e ot

i The o G4 G7.and (5 1 - e pre « xchuge

e e e enimas o s 8 w..a,..-m.

it e & ot el o

™
T the 1 nontshecaune the x exchange shouk i much cleane 4 (el

SH Crippled
W 4 ot o i 1 o ey il amptads e 7t
e ot can e ot from halavkep and fllyfedeed reacions. Also

esciom H2 re my of the sundand e i e egiects the T A

1 For o i, the B Term e =0y s,
o et oty g e e e o

N ek i e o of he shurpion s vy hs
g i e

VDM e bt 3 28 racioms 1) 8d 2N - GI) can b
oM

1 ooy st urrent coers is 8 Smple 1o et which will sppear a1
Highercnrgie 234390




B ——

(i The oo 2 CEX s b st ch 244 288w
Tl cerey dependence 4nd s Iage (< 0% 3t 1 - 03 1GEV <P ol

i 0 e T e o 0 e
e s sl i is o T seion ) owev. s

(oo 1 e o ih ot xchantland plaraion i . i

However, her,te mesiremnns 7 mouhes na a1 e s i p CEX

in the impler et rescion K-+ K'p.

1B and Natual Parity Exchange

0 Univesalscclim and rightl resogiion was fst njoyed by the A meson

2001 for he eaction x°p "+ where # i frt ssen comvnciny (L9

ahere 1 he o dsgonal lmen of the . lectomagncc s i i

" 51 eV 01 omesht
mm»,..m_u,,‘A‘.-.—u...,..‘.,» 020V () Marhah

o) o> Mt s o pheme £ The ol 9 1
2100 dted bt 1+ 30 4 ot 1 2 12 i s
e ot i e s oy b (4 o XD e

|su,1ny-h=sxh-vmmn
XD ako ke

e prcse (= 200 witha b s
e 0 b o conled by 35 GOV 20

3GV eveimen e e denas
s of the roduced o olate m.m mmm cion
e 35wt el s e

el K.+ A1 s o oy he e

(i One cm b e EXD b et 8 B T

L e N purtalay






B

incresing because it s o addiionsl matorsl part, exchane (s 7, i i
oy
140 e v sy ek in s St e 1, s
iocnes ¢ we o o 10311 o, B3 EXD the st ik
e Bl e crtsponcingy. -« A - 300 - - 1p s doinly
purty exch

i B exchange, i) n g ot £ p, b bon shown o derese
Wb an 20 t0 03 %120 (2411 Thi & ot upressonabe o 3 5

he S[0)~ 0 510)+ 065 Th was discusd frhr i section Sl
11Tt 0 et 3 et i g i s
o facors) 729N and R srady b menned (st

k2 o ik
here P b s . Ths o e o1 wih ot
pratiisored e i

p are. et hand, dominsaly  1nd B exchange. They
ey v s o o 2 - e e s s ey
Show a0 p WSNZ a1 1 ~06 (GeV.c even i e matural parhy omponent

e bt S0V ] bl e Gy
n e non Regae .= and 2 ampliudes proaiin]
P i oy 0 N OIS

13 oSG, s i v b 0 2
i i e e 0 o T e 951 Gt
ST Ve s doim st ot 16 et

3] b g e e b G 7021
crons s has s h gt ¢ 3 shae or B e
e

i higher cnerpe 11931

E >
£ 1 XD s v e b i



30 roxaae

52 Natural and Unnatural Pariy: Exchange withou . K Poles
-

ot 3 0 panice Thus uamturl arity exchange . b suppr
e o i v o e o Dt sk Te ahle

formors e rd ot e

i exhange s ectn, Bt o st and shae (1 Jocks e 3 s

- sk i

o o
PV

T

e Nt iy ks o s pty wih w0 . Kl
rom



e ——Y

iy ampliode. Tho fcor s prodiod in Kilingr's (X
e of e Tt vk e e ot
i T sy SUQ) ki bt o n 1 12 i sk

e i e e i Tevdoaron o v b e
in ciin cxperiments. The dta and e ur Ao f

N On RNt 8D 51 e e e o

K Nodifractive Coherent Desteron Reactions
eactions that bttt

icaer

et @00
8 Gee

e 0K Coberen ot
sty

e desro texcions (K116 8 K 4 K ooy



2 roxaame

o Tt s ot i St e e
o e the obyct o o |mnmn\ nere, 1 the cnegy dependence
from P o for

o 8 s i s Pt »m..n.: can e wolatedIrom deniy ot
cements of the vetor meson n = R e 0 o g
polrized photons 74+ 4

st ving standard (Gsber hory
L. Natural and Unnatural Parity Exchange in Hypercharge Exchange
Reactions

0,0 kig oo of sy oty st s i e o fed
. Comadr renctions 119, whkh ar arnged i o o Gocraion

ing factoization: a sl 1 L s confi, L2 LS single i, and L6 L9 doue

pary xchange.
o suoy il 2 v sl 12 cplng Homores e s 112
coupl n.n.w pihpteigtin
0L
i For e s pF* venck he wenmual pariy exhange s
ity sppren b o /1 WA o o S 57+ o
e
G n s S nd S0, st iy o

exchanse
s LU

siinay nd
producton
T exins LS b sl ity cchne SU) ad XD e
b ity o i s o 110 %
scton Shia).
o is s posible 0 exchang the

e purtoer 0, of the A, and is

S an xchangs o hav the same D/F rato 3 o V. T exchangs, e such
i cxchange woukl have s 71 and . couplings. To the cxten that there

s (247 of #'p =5 e 1= 0 which showed 0 4, exchange
i "I bt data

e ctematin, el o 36 2 o teios L2 L5 rekd ..
change bt he cpse DI v ot o 1 et 0 0 5
e Snatye o el 11 e paamtericaion of K -0 e



L s

. aer ummaturl iy

For e, e s i n K -
i o i G oy il
1ttt K - 0 exchane 10

-
T ety e P s ekl
Partclal nth cahancd rscion L1012 Afun o he mpurant o




B roxaame

ek
nth s i e L1
(i There ae plaizston and ven correlton dta for he  ractios L1 LS,
19 Howe

et Al
e e

TRt " ]




T3 wwcn S T wost BeATL |
O e AP

P GoV/)

P14 Mo st sl ity ko 2 o e
e (1) Fractionof st pry oo
el b e S 1 Al i b s 7 Ko &
Kl 1A e e K A oo - L7k 1
aed
ot i) s Ao s o ke litn
Ko o A v by M 1 Mkl
et etlon bt sy, peirn ey

5 0t srpesing ¢ the b asampton st sl i any sherpion
iton 4 med vt 4 e sumpin s e 3 T sion
between -« a9+ 7p polrza

T ok T it 71 e S8 s
ity KA. e KON bl EXD e st ot



)T sl i o s 2L doved s e
equally is vabd ampliude by amplade, the It equaly

o hen 3 comsequene o
EX o SUD il Tk o sty s . T WL

able (27110 o he il ampldes i particua, they Sugsst that the
3 s

Ut th o ieencs etwe K-k and 6A ocers n the natural pariy

expetation (EXDI
i he e il o b e 1 e s eions
ey the same iemtic in line revesl breaking. “real” fesctions
-l e o thn i e K9 8h ¥ 9 KR

Kot [
s gty e 21) We o oo g,k o Figure 1, ht
e o vty e i e s 4 GV o o
Pty

s e o SU) md e domier 5= 03—/ 343 10
mpbiods o 2p-- K-8 o s o ekt e oo

K tmonin sy s e s o e s it o
el 1 ot "ol say ha the sgn of the pelaiation

 exchame it |m|mmnl 1 KA b e
e v e doe K A7 g Ths prodes

o et 3 01 o h s, . e . 1 ower
St fr £ et it 391

it wehie e oo s 171 e
SUh smogs o e for -+ 678" a3« %8 Current data do ot
prihy aeipergly ene o a5 e i 6
etwen ey and xprimen

S s camt dety cxlin e e K2« Ap ad K p-< KO0

K pand K coering . sty et



P —
£Vt K, B ke, ARy 831 T4 v ey ke

aactor o 15 10 2 o e e 43
i o Lot SDUTL A ity e e o
‘ e xchane.

o e qurk ol D F vl That f

0 et A, o o 3 s L
ety wn e e e ) i, iy

e
s D7~ 0 . 73 S, e o P b

beiphgyuBoptengeomy ol 1
S that 1 sl (o ke the atio o <hannel tand . -<hannch
pltudes o 1= 0 s o s o thei ko anay from 1 0 (. e

invalkdates the apiation of sqation 4 away om 1 - 0: peal 3l el
Fand

S ar rlevant A allrmte i o h viokton of squstion S i g 1
@0

pplicaton of equation 2. exactly o 1 = 0. is extenely ineresing Pecase
3 vani there o ozl R S

3
5

e e m.. am 'w
he uark ,,..k. T i Touh
Wl ks whone 1 oy

=y
o b s ke
s reltons
M Exotc Exchange
010t ve ol et s o s ot e
e o8 i el el e A

yye
data (26, 38 230 shown in Fgares M2 MS. Fid comder the nerey

B T Bt
e shared by many o et and et Fire e
6. Fox Unpaies s ad 3




m oraae

ity oAyt g b e P oS U e it

o =
S ks 3GV 30 s e IV v o

Y SO

140 Theretical models (Figure 0M1) incce double sctein o equivsinty

Regae Regee cus (6. 5, 33 299 cxoic exchane. channel el (250, and

reftion mechanim (91}

0 The R e o ot sty e, e e o

05 GeV E i prdcs enen T e 4 e

e 1 200+ 1 b o s 2,

b
e o s thr g sl ot oo
el xecs

atppp o -
o p~KE) gl po Aomratn— KET

Rk )9 20 cophe o 5 g s et g

s Rover Figte TV hows Tl the ol B U 1o e
e tneen K T

DM the reflection model becomes quivalet o the doube scatring model

1) Figure 20V indiates that the siatstical calelation of Fravschi (90
scateing.

K p t lon. anergy bcawe K7 i prediced to be e 5 there e o

2 o e e s e (<R30 'y KT

han the e o e 1o 2 it et 07 <K
Th o e bowres. et o ottt tematc eors in

75 o by e i b e ot
riecy 0



P —

10 of mscis e cxchange
\C proup checked tha the extactin of

Coret by compari f 75+ KA
o deviram.

o b

u!ll"‘muwu-m»&u.u»h‘uw4 Kpees

ke S bt 2 e e 4 o




Mz ELASTIC SCATTERING AT 5 Gev/c

/e

w7 ol
(Gev/er

A on peax

%
-1(Gev/e)?

e St
» e

B

W3ty
BACKWARD SCATTERNG
S eee Sone e
[N 4 s
P g
d/lo | iy sormen
,.e/mev/a2 Fmaton (5071
o
[
R ——
w0

o @5 soesro
Gev/e

Puab

[



M5 EXOTIC CROSS-SECTIONS

(7 E Sy isen
oeve e
o5 Fits
S U Y
 fessee
aesmlio
Hb/GEVER |
o B
oo B — 455108
N — e
% e
s (Gev/e? s (Gev?)

Pl 0835 et xchane e g 0 Fgues SN SN 11

[



= =130

3GV e

6 KEY CONCEPTS AND INTRIGUING EXPERIMENTS

of secion 5 wil ave ganed the mprssion (hough

et hat et of thvictcl e 420 oo el mporant
ety g o
o

64 Partcularls Useul Ideas
A« i our cstom, we shall nepet to mention Regge theory in cur ctlog of
consructs becae scptanc of Reggehan is sne gua on for ing 1 make

s bl e ca, il great suces, rete ampides o ane reaction 10

more dtaled mcarnation, th qurk model Thre are no importnt veations

e unbrsod i e of Kotk .1 e ot pas o e
Spttings within SUG) molipiets. there re o Sizabe deviion from SU)

e
quark el b o qalaie aure, neihr fo the hdron spetrum nor o
Sclcion e, no ndeed fo he relative magnudes of cuplings. AL te same
el reiction for he sin strcture of amplades deded from the quak
model st succsul s well The quak model this_poses 3 twoeonged

of cros stions by the oecurtece of nonsnse wrong sypatue 610, and,

et and absolte phsesofscttring ampiodes In mos cass ine evrsal
o e el st and o (0 i of o i e dta
e (KN chares exchange, e reversal ymmery sems wel-



B

i abon 10 G Nomsnse dips sm 1 s s presibd. i sl bt

peschbic.
ol i o st 1+ o 6.y shong <eeoma
sl he e o e sy The s s s

el b o et bt e e 5 A e e R

T el . e B b TR i
akoising Re

clating Resee cuts (absorpion et i the e Ree e
gl 1ty I s 1 e il o

e 0t of e Gl oo (1)t o o it
hat e e Gy s i e R ooy i
lexd s vt undertandin

The sy b s B i o+ and oy be e 10
ot s etion henmenology In the same sl ...«k .:g.. e
corespond 0 d dr.densiy mati.and plariton
e agh e s et e ik Rt ot ered o el

o oy scterin.
6B Experiments of Future Iterest

evener’s hubis by

il

i e found i he ol e b ey
oncenene on sightly haare experiments ahich fe ot beyond reenidoy
xpermenta apavbies

o g Ree i i
o e et

ek ¢ ek

ey o e B it e ot st o



0 roxaan

Beyond improvig poarizaton messurcments o the tno-body reactionssready
1 th tion facto. tapets s of compls. nuce open

it For cxumpl,the iformaton 10 be gained from now

eactions soch v forward

61

62

pri-prney,
One ca o hope 0 make precse messurements o the polrzation in resctions

et

K=K 63
In o e o ol sl i o e e 0 sy (47
s 1w by o e st foal s,

o 64
ant

ahstn 65
canclrly he role f A, xchange. o esctionssuch s

YKy 66
Leay

one can o frtovard measurin directly allofthe paripsting amplies.

o expriment n which backpround poblens are ubstantally reduced. Good

ey o o of by S T bt 2 Bk 104
CERN vl e i St o e bt e s
b orexamie. would seve ety el

“Th renctions
Tpvip 2
areSUL) snslos of the alveady stdied renctions
Ny o8

Cormsponding o the promineat N pesks
NS 32T 1050 10 MeY.
1o 52" 10510 180 Mev.

IR —



P ——
in rection 65, rection 7 shouk exhibit

060 32 T oMy

T 2 TS mMey
i b e iy et Xl e 1 o st e

' for squation 67 than for squation 6% The

Should e distinpishable fom nomrcsonant (k)
m.m 7 Gt miton st he 17 ey tgr
"

§
H
H
H
5
HH
Iis:
1

Frncon 60 o o e i ety e et

o s il he <. e e 1 1 ok sty Ree 8
i hve
(4o NS -+ ZU6TOR Jomss = (80 0D = NISIS

(o AN[E" P Z91SI s = W A0 \um.,-],-...“

st et
caton o et o oo -

(05 S maGey ]

7 0UTLOOK
We see o immedite daner that (wo-body reation mechanions ill beome

e s Gt G of b st

i s ikl b e e st e e
utines of s fre. thory scem. More than 3 sgn ol reugmation. smpliole
Sl b  eognio e I S 480 P o koI

s e o iy o) e et s
i shesd 1 S5 of ooy resctions i the igher eerges f h
S i Do e ¢ e e e o o



26 woxaae
Regee behavor. -plane singulrities more compliued than Regge poes must

ot comeponng 1o Rege Pl cbnge. AL ome pom g o il v

o il
i e bty tht s s v o b s
.,...mmmmpm o of by reactions ha we hod today. Theramewor
i3 sy oy o cperen "
o e The e, e i o posein:
halnge s 5 bl  hory o e

s
A Naney Clak chctul
o o o et o

1 kom0 1972 Pl a1 Michch . 172 Proc X1 . oot
P Sk Rl g
2 B B IR A R s

3 B ¥ Clioe D 8 109 pheme
T e o ik £
& B o Renns ond
P! i Fecteg U 13 (O € 5T iy 0
T B SE e s CRERY €
5 R e £ 1 s e
uu';"i"‘“";; o v "f’" :“rf -4('-:‘ d<
& duksoa 1 B R Mok Py et

' mlfll;u’l‘.,n.nm‘ﬂ“n"?’ "

S i BT €
Fe e SRS
o Sk e

HERIRTIAS RS EEETE



iR Vo Preentins o the
i o

Roih i ks

25 QU0E 1o Pkt o
AL Ny TSl

i
- EEREEEL
- x.r;:"lm. e S

i 1P R e 0

2 B V- G e F 1972
o nr e,

ATt
15 B B9 T A N
R .
AN

¥

e
o
. B

e 8.

5 Ehen S e 1 P R L
By

@ e 3 Ko G L

a1 xe L

R

B e

A
T Vo '“" R L.a

i

5P Ve Thaoh Van. 3 972wl

s B )-Kane G 193 Tomarl
b S
et R BN

= v St e

o: & Nt i a7

P Vg 1 i L
Unposbass B Sl oty




28 roxaame

0 Wt 6. ot 0. 171
o B G phe R

12 By etk 1973 Nac Pi 8
e -
10 Ak e 3 1972 Py R, L

g
BT e Bt T

i
o B KOS o
12 B 1. e B £ ¥ 1965

o KSRl Y 3 1
B e o
55 Gl N2 e s 110

w B ov

v i e s
B

" 5 s

s Wi G . Ko 5 Bkon . Kol P 1972 The .
Vel Spicms &4 RAG mﬁ-nn«mnmv‘nn&
e e e o

Ken o o s,
RS

< 52
50

iR ik v-’u Ph ke

o b
P
SR L 12 3 e P e 0



[EUT———
R
g E

B b, G G A

155 i’" W1 gt vk

TG 44T Amendota S K 6 0 W73
St QLR

s \’,‘...: n‘.“!i;“,‘“ A

e ,. "'“ S L
oy

SR e B
i

o e i X
e T EIARR 1 o By ot
0 B o 0 P e 80 R M 0 L




30 woxameo

e

o B St
A o
N

gty
i 0 19 P 1
et e,

?{'ﬁ”f"‘”u".v Ak
0 B 1 T ‘-"...:.‘.w..n..".:

n,‘m S

&
192 Raderion. R Lt 11971 Phs. R
3 B W e 1972 P Lo
i "
194 B L e
i
s Lo S 1 e Vi
i, g S
10 B 1971 o Aucns
e Euprms Ko T
e e o

-y i G 1S P R B

Gt K72 g of he
B ittt Sypoien

High Energes o N Mooy lhaes
Cont

02 Homen ¥t o 1972 T Pt
RS n o o

ks S el 971 P
ko P o o 73 i R

V. Lo 1 1970 N Py

20 g 6 10172 et s 0

g Tl O

3 "



Y

1 Compin o

Vo v-'mu w ﬁﬁ iterdam
TR Rt p B O
i s £ 6.k

R e e g M
S R g Rkt 15

29 0ut Ao h Emne

P
sy

oo sarmmn s 311

¥

"

SRR

i W’.’Z g

D et
w..w T &

R R
‘-Z’,'.'.z A A

8 0 P Lo 8
o M A 3 1972 Quoted by

G
i o

a2 A 87 o
25 W 0 s e L

o r-'x.... 72 Phvs R 0

nbEnr .‘.-w b
)
Bt e




n

o
FEEE I o

AR o LS

Awl-lwﬂ;l—\:ﬂ' 73 Trcrany
it i o e R
gty Rt e
o K7

5'” B pis Lo a0

lie .}'.‘»‘3.}"" ol
il €

R W e 1972 Phy Lo

e

Gy g0 e L0
Lo .72 o
G % Ve v i
et
]
G Fnkebien, ] 1965 A

I«uky m._:.uwiu
Qe AL

PR

R

’L.M. o o o8
=

B £ L Moron, & A 1970

XV I oot Hih By Py

S st o e e,
e v ke

313 Tk K .t 160 P L

51 Wt 190 s 3

315 Mt 3 A 1 et 2 971 Nact
e

52 N s 5.30:29

3 i T, 8

324 it W e 31970 Py R D3
&



P ']

25 Neramdr Gt 1 1. Phs R B 40191
i 0 ARt w17 P
320 BT C et ol 10 P e
. 0 S e e s B -
B 0 SN s

320 e W, 1196 s ot




