Lawrence Berkeley National Laboratory
Recent Work

Title
LARGE ANGLE pp SCATTERING AS AN EXPERIMENTAL TEST OF THE MINIMAL INTERACTION
HYPOTHESIS

Permalink

https://escholarship.org/uc/item/551286i7

Authors

Chiu, Charles B.
Harte, John
Tan, Chiang-1.

Publication Date
1967-06-15

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/551286jz
https://escholarship.org
http://www.cdlib.org/

UCRL-17553

é’yz

University of California

Ernest O. Lawrence
Radiation Laboratory

LARGE ANGLE pp SCATTERING AS AN EXPERIMENTAL TEST
OF THE MINIMAL INTERACTION HYPOTHESIS

Charles B. Chiu, John Harte, and Chung-1 Tan
June 15, 1967

RS wmﬁ ™
AV TWO-WEEK LOAN COPY

Lrerery o

cevc o ar s SE This is a Library Circulating Copy
N which may be borrowed for two weeks.
For a personal retention copy, call

Tech. Info. Division, Ext. 5545

L _

Z

£ 5541 ~1¥42n



DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.



To be submitted to Nuovo Cimento UCRL-17553
' o ’ Preprint

UNIVERSITY OF CALIFORNIA

Lawrence Radiation Laboratory
Berkeley, California

AEC Contract No. W-7407-eng-48"

LARGE ANGLE pp SCATTERING AS AN EXPERIMENTAL TEST
OF THE MINIMAL INTERACTION HYPOTHESIS ’

Charles B. Chiu, thn Hai’te, and Chung-I Tan
June 15, 1967



UCRL-17%%3

LARGE ANGLE pp SCATTERING AS AN EXPERIMENTAL TEST OF THE
*
MINTMAL INTERACTION HYPOTHESIS

Charles B. Chiu, John Hartéf and Chung-I Tan:
Lawrence Radiation Labofatory

University of California
Berkeley, California

June 15, 1967

ABSTRACT

Recently é lower‘bound of,the general form .§exp[CsYéns] has
been suggested for the pp scattering amplitude at fixed angle, Where
T 2 1/2. We discuss in this note the characteristié.features in the
rp differential éross section should the minimal interaction‘hypothesis
be Valid, We compare this form with the experimental data for the cases
Yy = 1/2 and 7y = 1, and find that the presént data beyond the recently
observed "break' in the 90 deg. data are compatible with both cases
although Y.: 1/2 gives a slightly better fit to the data. Should
the lower bound behavior:indeed saturaté the amplitude in the large
momentum transfer region, then the break can be atﬁributéd to the
transition between the region wherevthe lower bound contribution 
dominates and the smaller |t| region where specific t-channel

exchange mechanisms are dominating.




UCRL-17553

‘-lf,‘
I, INTRODUCTION~
: Sevéfai yéqrs agb,gCérulus and Martin derivedl a lowér_bound
for the - bp_'scat;efiﬁg amplitude af-high'energy. This boﬁnd is giveﬁ

by
f(s,'zs)ig.exp[-(N - 1) C(zs) 52 (n s ’ » (1)

The symbol Zg refers to the cosine of thé géattering angle in the
8 chanﬁel c.m. system. The factor N is'é constant which is
associated with their assumption of the polynomial bound sN for the
amplitude, aﬂd C(zs)'_is a known non-négative function of Zg
Subsequentiy, Kinoshita pointed out2 that the observed pp differential
cross section (des) at large angles is actualiy quite close to
this lower bound. This led him to postulate the principle of minimal
interaction which states that the scattering amplitude in the
large angle-regién at high energies takes the.minimum value consistent
with the geheral requirements. of analyticity andvunitarity.

‘The term s% m s in Eq. (l) is closely related to the specific
upper bound assumed fqr_the'scattering amplitude in the t .plaﬁe.
In a recent éaper3 two of us ‘showed that if éne alters this assumption,
the energy dependence-of the lower bound could be altered. More

specifically, if one assumes that the scattering amplitude is bounded in

L

the region to the left of the lines & =r exp i(w 6 ) 2 t - ¢
: . . max o]

2 .
where to = (2u) ,  and 1 1s the pion mass, then the lower bound

becomes



UCRL-17553

(s, z) z exp[-(W - 1) CY(ZS)_SY ms] - - (2)

where
y = g | S (3)
max . R

and Cy(zs) is a known fﬁnction of z, and also depends on the

value of Y. The assumption made by Cerulus and Martin essentially
corresponds to Y = 1/2, whereas for the case of a linearly riéihg
Regge trajectory, 7y = 1. In Cerulus and Martin's work, the factor
C(zs) 'in Eq. (l) approaches infinify as Zs épproaches 0, so their
lower bound vanishes at 90 deg. .Fortunétely, however, in the modified.
lower bound of Eg. (2), Cf(zs)'is everywhere finite for all vy.

In this paper we discuss the characteristic features expected
in the dcs, should the amplitude coincide with the lower bouﬁd:of |
Eq. (2). A simple and clear cut method is suggeéted for distinguishing
between this lower bound behavior.and other proposed erms for the
large angle data, such as the Oréar.fit.h

Since the assumption of minimal interaction should bé correct,
if at all, only for large momentum transfer, we first look forvthe
lower bound behavior in the pp decs data at 90 deg.S. There is
an apparent break in the slope in this des data, when plotted as
a function of t, which occurs near [t] = 7 (GeV/c)g. This impliésv
that at 90 deg, the lower bound cannot possibly be séturating the

dcs below |t] =7 (GeV/c)g. For the region [t]| 2 7 (GeV/c)d, we
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found that their data togethér with all other presently:available‘data

are not sufficient to determine conclusively whethef or not the

écattering amplitude should indeed follow the form of Eq{‘(Q)feither for

the case 7y = 1/2 or foi Y = 1. For the case 7y = l/g,vthe daté is‘
compatible with the lower bound 5ehavi6r. For thg casel y’: l; the
fit is adequate for [t| R 8 (GeV/q)g,H'It starts to deviate
noticeably from the data near _,tl =7 (GeV/c)Z..’  Wé baVé qonsfructed.i.
o model to fit the lafge angle-sqatteriﬁg data'er 1t[_§:2(G¢V/C)2;
In the fit, the dcs in the large'fﬁtf regioh'is dominated by'fhe lower
boﬁnd form with f =1, whereas in the smaller__)t[ ‘region this =
amplitude is dominated by the contributidnbwith Regge-like de?endéﬁce}
(~2)". | o

Although the predictions for these.tWS cases v =1/2  ahd
Yy =1 investigatea in the largé ft}. reéionrare bbthvcdmpatiﬁle
with the preéent data, théy éhow considerable difference éveﬁ withinv
the present accessible energy region where no accurate measurements
are available; this iﬁdicates that furthefléccufété large_angle
measufements will be verylsignificant invtestiﬁg.thé,minimai.infer_
action hypotheéis_and in providing Sbﬁe indirect evidence'for the
asymptotic behavior of the Regge trajectories. |

In Sec. II we discussbthe Chafacteristic'feafures associated

With the lower bound behavibr and compare with séme.dther forms which
have been suggested hereﬁoforé in fitfing large angle ?f- scatteriﬁg_
data. Sec. III contains our.comparison‘between the experimental data‘
and the lower bound behavior for the cases 7 % 1/2 and"f :‘l."Wé

present our concluding remarks in Sec. IV.
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IT. THE LOWER BOUND BEHAVIOR AND A COMPARISON WITH OTHER FORMS
_Thé scattéring amplitude which is obtained from the minimal
interaction hypothesis is given by the right hand side of Eq. (2).

We have checkedfnﬁmericallyé for 0 K Zg g_i and have found that

2 6 S , . e
- .. s ~ ‘ a 3 2
Cl(zs) = at_ sin’” o= where a = 1.803, z = cos 9, and t = Ly~
Theref ore, denoting by*‘ F(s,zs) this lower bound amplitude, we have
: ' PN _ _ - :
F(s,z ) =D _ exp[-a(N - 1) (+= )(wms -D;)] ' (4)

where, unfortunately at this stage, v, N, Do and le are unknown
consfants. We dssume that the triplét amplitude is‘asymptotically

equal to the singlet amplitude. So

at- 2

1 LR NE *
o Ei? [lF(s,zS)I + F(s, 142 )| - ReF (5,2 )F (s, -1+zs)]

(5)

where‘ ks refers ﬁo the momentgm in the c¢.m. system. For any assumed
value -of 'r5\~the parameters_ Dd N, and Dl have to be determined
experimentally. As mentioned in the introduction, vy is related.

to the boundedness property of the sdatferiﬁg amplitude in the ¢
plane;.and N appeafs in Eq. (k) because of the assumption of a

power bouﬁd sN ih the .derivation of the lowgr bound. In the case

that the Pomeranéhuk trajectdryris exaéfly lineér,int t, and it
dominates the asymptotic behavior at"ﬁ =0 vand"t = to,' it turns out

that N = Re a(to) and (N - l)/to is the .slope of the trajectory.
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The paraméter Dl in this case is'related to the value of the
residue functidn at'_tzo and_to its maxiﬁum vdlue ét Re t = to.
For. v # i, the cdfrespéndeﬁcé is not clear. |
Let us examine some'characferistic featﬁfes of ﬁﬁe‘expérimental
data! which may éllq%'avcompérison ﬁith_Eq% (4). Referring to

Fig. (1), one observes that the fixed angle data and the fixed s

data fall on intersécting curves with the former considerably more ,
' éF(s,zS) : v 6F(s,zs)

: steep»than the latter. We deflne. rz_:'——sTET__'?S and ro= —STET s

where the derivatives are taken at fixed zy and s respectivgly.
Note these derivatives are defined to be relatéd tovtﬁé experiméntal
des . tﬁfough Eq. (5). ”Once the slopes ’r% and  rS gnd the value
of the decs are known at a given point, then_for a giyen vaiue of
Y, one cap sol&evalgebraiCally for the parameters..Do,v.Dl,v and N,

We now denote by A the difference of the two slopes

A=T1 -1 - o | - (6)

For the lower bound amplitude, we have

Y s

S —»

A':-a(N_l.)ﬁ:z_);__[l-uMg], —> -a(N-l)i%L:—_ (7)

Here both a and to' are known contstants. For s >> hMg, A‘T‘ is
constant at fixed t, and the t dependence is determined solely from
the value of y. For ‘Y > 1, ,A‘Y' increases with the increase of ts

for y =1 it is independent of t; while, for y < 1, it decreases with

the increase of t. Identical statements can also be made for the
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dependence of ’A‘Yl on -8 at fixed zé. The determination of the
quantity A at several t  Values_will be extremely useful'in testing
the minimal interaction hypothesis. We note here, that since the amplitude
has to be properly symﬁetfized £§ éélculate the cross section (see |
Eqg. (5)), it is necessary to fit the. dcs data using this form to
extract the expériméntal‘value of A ‘On the other hand, ih the region
where the cross section falls of f rapidly, one can approximate Eq. (5)
by the first term, i.e. the F(s,zs) contribution alone. ' For this
case, the A valﬁe can be obtained directly from the data.
The guantity A can be convenienfly used to distinguish
vérious forms which have been proposéd to fit the large angle

N

. scattering data. For example, for

£~ B(t)(-z )Oé(t)’ . oy : . Lo
I 2 RERT T W S G R I
(&)
and for
fmzmemp(fltéh &1 =0 | , (9)

It can be shown that the data feqﬁire that A _be negative

near the break region. . Therefofé the form fI requires «(t) to be
‘riegative there. The fornm fiI is ruled out. In the model proposed
by Huang, Jones and Teplitz,8'it was assumed that the Pomeranchuk

trajectory and the Regge cut are dominating. Both of these contri-

butions have the form (-z

t) . At the break, in their model, o = -1
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1—7-‘, ‘
and a, = 0. The‘contribution:cf the_Pomeranchug trajectory vanisﬁee”there,
and  the cut is the‘oniy contribution, which in turn gives ‘4_:'6._
We have checked explicitly that their solutlon glves the wrong 5:":'
fixed-s. angular dependence near the break reglon Also, the model of

9

Sakmar and Wojtaszek whlch attempts to explaln the break w1th a

- positive Pomeranchuk trajectory, should not give the correct -fixed-energy

angular dependence in the break region. In the larger:ftj,'region; o
the A value is ekﬁerimentally'well-determinedﬂat oneipoint; |
B~ 15 GeV/c”,and t :,-iO.M (GeV/c)g,-by che dataqu Ref,Lj ind
Ref. 7a. We estimated A= -0.18 k0,02 (GeV/c)jg;;_For the formb £
thie would imply o - “1.35 at t = -10.k4 (GeV/c)E." R |

'To take another example?~f6r the_form"

frrp > e@l-C) sine 5] N O

we obtain
Appp ~ =2 Cp (2 + 1) C T o (11)

which may be distinguished from A'Y by the lack of Zg dependence in
latter at fixed t. Sometimes it is more convenient to define the

' ' . T
fixed s and fixed Z slopes by taking derivatives in lt]E; ~that is

we 1et

BIE 2 8] s
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For the lower bound amplitude with v = 1/2, we obtain

VTR

4 = -ealw-1)e3, (13)

while for the ‘vOr‘e'ar formulaLL‘ we have - :

s - 1 -z
: : 1 ) )
f  ~e -C,sin 6 87 ~ - 220, g 14
- IV Xp( (R s ) AIV _ l(l+z)?1 . . (14)
. 2 )%

Both A , and A .. are independent of +t, but f._._ will be
3 IV 2 b IV
v

90 deg, whereas A i 1s a constant. '
o oo X '5 .

chgracterized by a shrinkage of 5 IV as the angle is _decrea‘sed from
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ITI. THE COM?ARiSON OF THE-MINIMAL INTERACTION BEHAVIOR>WITH.THE;DATA
A sample of pp des - data! is shown.iﬂ Fig. 1, where do/dt . is
plotted as a functlon of t. For a‘géven energy, fhe' t value is
ranglng from 0 to -2 kg (the latter is the t‘vvalue at.9O deg)r——— ———-—
So as the energy is increésed,_correépondingly’the t-interval is eﬁiarged.
Since it is ﬁlausible thaﬁ theflower bound behavior is'ﬁore likely
to describe the large'ahglé scattering fegion ﬁhere‘nQ specific
- cross channel éichangé mechanism is ddmiﬁaﬁing; our CbmpariSOn of
- the.data.wifh the lower bound béhaviof is madeﬁby-firét loOking
at the 90‘deg data. Note the slope in the dcsv below Y(GeV/c
is steeper than the slope above.f This 1mp11es that the data below
7(GeV/c)2 cannot be saturated by the lower bound. Thus we shall
~concentrate first‘on the region with [tl = 7<GeV/c)2,v and see whether the
‘ data.invfhis region are compatible with ﬁhe lbwer bound Behavior-dr.not.
For definiteness we conéider thé-two éasés 1/2 and y =1 beiow.
(1) v = 1/2: With the form of Eq. (4) we first fit the data

in the reglon near 90 deg and then. enlarge the region w1th decreasing
" angle. We found all the data for |t| > 7(GeV/c) shown in Fig. 1 (or.
in Fig. 2);thich includes some points with scattering angle down to
SOideg, can be fitted with the form of Eq; (h).‘ The pafameters

obtained for the fit are

1
1.30 mb2 GeV,

=)
]

S
o.h7to2

=
L

‘._J
i

3

.
il

2.56.
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The fit to thesé'daﬁa.pointé are illUstréted in Fig. (2)-' Although
this fit is quite géasonéble,‘since.there are three paramgters .
involved, the_déta afe only enough to detérmine_the values for
these parameters but not sufficient to determine.cbnclusively

- whether the_observed amplitude should indeed follow the lower
bound behavior or not. We illusfraté’thé extension of the lower
bound contributions to the lower lt] region in Fig. 2. 1In thé
smaller th.region,vthe extension of the lower bound contribution
deviatés substantially from the data. Note that this deviation for
fixed s 1is more noticeable than that for fixed zg -

(2) Yy = 1: The same data points as for the case 7y '= 1/2 are also
fitted for .y = 1. The fit to the |t| > 7(GeV/c)® scattered points
arewcompafable to that for the case of Y': 1/2'. Fits to the data at
16.9 GeV/c data and the 90 deg data are less satisfactory. They are
illustrated by the dottqd’lines shown iﬁ Fig. 2. It turns out that
the fit at 16.9 GeV/c is strongly couplea to the 90 deg fit near the break
region. As the fit for the 16.9 GeV/c data is improved, the fit at
90 deg.deviates further from the data.v These dotﬁed lines shown are
a typical édméromise of the situation. The cbrresponding parameters

obtained for’this case are:

2
D = 0.36 mb? GeV
N - 1=0.15¢
Dl = 3,06,

Finally we consider a third possibility.
(3) Phenomenological model for large angle pp scattering for

[t] > 2(Gev/c)?:
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We feel that the less satlsfactory flt for the case fr; 1
at this stage should not necessarily be taken -to 1mp1y that the
data prefer  y = l/2”rathervthan,-r = 1. rr, It is concelvable, ‘that thé
lower bound behavior could stért to ddminate'at‘a slightly largér.-”"r
,tl value. ‘Morévexpliéitly, we géﬁstruetvﬁhe followingvphénémenoibgical
model for the large angle 3cattering amplitude; In thé large .ltj‘vregion,'
it is dominated by thévlower.bound behévior for y =1, while in the
region where thé lqwer‘boﬁnd'behavior is ﬁot'dominating, we éssu@é
the-scattering amplitude ié characterized_by'the'Régge—like Eehaﬁidr;
(-zt)a. Lacking knowledge of-how the'transitioh:ié médé.frbm one-

form to the other, we write

do do do
da_ -3 (15)
dt‘ dt 0D, dt .
where %% is given by Eq. (4) and Eq. (R) and the added term
- 12.b.
%% is pressumably ass001ated with the- contrlbutlon of the exchanged

Regge traaectories. This term dominates below the break reglon (the breék -
is at Pp o~ 8.4 BeV/c or ;ft[ e (Gev/c) ), and it falls off more |
rapidly than the lower bound amplitude in the larger ftl' reglonr

For pp scattering, the dominatinngegge_trajedtories inrthe'small

ft! region are the Pomeranchuk trajectory and the sepondary.tréjectOries,
‘.such as P! ~and . From the présent kndwlédge'qfiRegge analysis |

on pp écattering,ll for |t] <1 (Ge\i-’/c)2 the P  contribution in thé
-ehergy.region is falling faster than the contributioﬁvof'.P;.'plus, w.

So for |t| >2 (GeV/c)g,' in the moderate energy region between
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3-8 GeV/c region (we will come back to this point later on), the dcs

.might be mainly dbminated_by secondary trajectory contributicns

s , R 11
. or even lower lying trajectories. We write,

2

at ' . ' 2
' l6-;rsksg(l"- —%)
LM

8t ) (~z,) %) (16)

and parameterize

1
5 + alt

»oc(t‘)-

DO exp Dlt

B(t)

We nété herevthat the .a(t) should be taken aéaﬁ effective power_which
might be associated with the reéulﬁantvcontributioh'of Regge poles.
The zero intercept ié,not crucial in our.fit;'for definiteness we
take it to be 1/2, the nominal value for the secondary trajectories.
yHere,:ﬁg?>_§i and oi; are.par?meters‘left,to be determined from'
vthgwefperimgntﬁ Sinée.we.do not include the Pomeranchuk comtribution
(the Pomerénéﬁuk is rather flat whereas it,Will be seen that our
effegtive trajectory is rather steep) in this model, we do not attem@t
to fit the data in the_rggion where Pomeranchuk is imbortaﬁt. |
‘With this parameterization, we madé a least squares fit to all

‘the data illustrated in Fig. 1 for P. > 5 GeV/c and |[t| > 0 (GeV/c)?.

L
The results are also illustrated in . Fig. 1. Note the data near the 90

deg-.region, including the break region, can be adeqﬁately fitted.
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The 90 deg. d@ta.fér- lf] < 7(Gey/c)2- tdgéfher-with‘the éff 9OOvdata
at 5 énd 7‘GeV/c essentially detérmineé'the gnergy'dépendence and
fhe angular depeﬁdenée‘of:the Régge term.:FWe:noﬁe that thé extrapoiatioﬁ'
of the fit down tov 5-GeV/c at 90 deg. and thé éxtrapoiétions at
5 and 7 GeV/c dowh.to 1t] > l(GeV/c)g_'areiin good agreemeht,' Above
7 GeV/c the‘éhérgy depenAence of our éimple Regge term begin to
éhow noticeable shrinkage effect; we atfribute this to be an ihdication
. that the Pbmefaﬁchuk cohtributionvbéginé to set in. .As the energy
ingréases, eventually thejPomeranchuk contfibutiénIWiil‘takezover
for fixed t; then the data will show littie shrinkage effect.

The parameters for the fits are

Do = 0.30 mb< GeV, o . ~
N -1=0.14 |,
o

D, = 3.09,
— g
D, = -0.11 GeV "

A a2 .
a, = 0.70 Gev’

Note the lé&ér bound amplitude parameters qrevquite similar tc.thbse _
which we have .obtained above. Also‘thé fit for the data beyond
lt] =7 (GeV/c)2 are éoﬁparable tb.fhat for the case 1 = 1/2 as
illustrated in Fig. 2; -

To illustrate the relative importanceiof thé two terms. in
Eq. (KS),'we‘also_show;ianig;';‘the extensions of the Regge and the

lower bound contribution at 90 deg: near the break region

[
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[t] =17 (GeV/c>2 and at 60>deg. néar"[t[ % 5 (GeV/c)g. The
extension of the Regge contribution at 9 GeV/c is also'illustrated '
in Fig. 1. |

The . break oécufs-when the contripﬁtidps of the Regge amplitude
and the-lower bound amplitude are cbmparabief Thé‘break for zy = O
occurs at t E?-ﬁﬂl.(C%V/c)g.- The loci of this break as a function of
2z is illustrated’in Fig. 1. Since the des is relatively flat/ngar
90 deg., the break moves inward in ]t[ .neariy hérizontally as the
angle decreases. . As the angle further decreases, both thé. th

© value and dg ‘at the break decrease. This result is in contrasﬁ to

at -

the prediction of Huang, Jones and’Teplitz9. In their model the
break occurs at the pbint where the leading Regge trajectory passes
through -1 and hence ié‘found éﬁ_a fixed value of t as the
scattering.angle\is varied. . |

We illustrate in Fig. E_aiso the pfediction of the fit with
Eq. (15) for this case at P =H25 GeV/c aﬁd at 60 and 90 degrees
in the large !tf ,fegion. Comparing with the_corresponding curves’
for case (1), one sees that at 25 GeV/c thevdifference could already
be quite n5£iceable although their values are compafable at 16.9 GeV/c.

Finally we note‘here that the value of N obtained from these
fits is reasonably well determined by the. 16.9 GeV/c -data and
the 90 deg. data. Aé mentioned in fhe preﬁious section, for vy =1
one could assoclate the quantity_(N - l)/%o with the slope'of the
Pomeranchuk trajéctory, which is equal to C,l5=Ger2; this value
is compatible with the present knowiedge of the slope of the

Pomeranchuk trajectory.ll For the case (1) thé_value of N is found

to be 1.1%.
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TV. SUMMARY
W have ‘shown that the extended lover bound, which has‘é fixéd;:'

t power beha&ior, can_Be }eadily cbmpared with the dété thrdugh
Eq. (4). It is rather encouraging that the lower bound behéﬁibf'is
¢ompatiﬁle with the existing data for |t| = 7(GeV/c)2-(dr'fdr 'Y =1,
[t] 2 8 (GeV/c)g) which include some data with the scattefing angle .
down to 50’deg; At this stage, the éxperimental éo&%raimts éré not.
sufficient to determine conclusively.whether or not thé'iqwer béuﬁd |
" behavior should 001n01de with the phy51cal amplltude The data'can H
be fitted elther for v = 1/2 or Y1 = l. Should the mlnlmal 1ntera§f1§n’
hypothesis be valid, one expects that the quantitylAl will deqrease,';.;{
stay constant or increase'as lt[ increases dependlng on whethervvf 
the corresponding value of y 1is less than, equal to or greatef than
one. Future experimenfal'measurements,even in the present acceleratqr
enérgy region, will afford a‘significanttest of the minimai intéfaétibn
‘hypothesis. In the process bf testing fof this‘hypothésis,‘OneNWill
‘also be able to learn about the value of 7, and_hence"about-fhe'
boundedness property of the scattering amplitude'iﬁ the t—plaheQ:‘
which is dfhgfeat theoretical interest.»v . o

Since.the dcs 1is relatively flat near 90 deg. 5 the break
should move in horizontally in the dq/dt vs It[ plot. If our
assumptions are correct we find that the location of therbreak should 
decrease both in magnitude and in ]t[ as the angle further decreésés.

" Experimental verificationof this conjecture would‘be very ihfefesting:”
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FIGURE CAPTIONS

do/dt vs t for ‘pp-scattering. Data points: ® at 90 deg.

by Akerlof et al. [5]; ® at 16.9 GeV/c by Allaby et al. [7al;

oat 5 GeV/e, V at 7 GeV/d and Aat 7.08 GeV/c by‘Ciyde et al.,
[7013 ;. by Cocconl et al.; [7a]. The solia lines for

|t] <1 (GeV/é)2 indicate the experimental curves for

the decs at 5, 7 GeV/c (from [7b]) and at 19.6 GeV/c (from [7d47).
The solid lines are the fitted pp dcs at © = 60, 90 deg. and

at P =5, 7; 9 and 16.9 GeV/c for case (3). Thevbig open.circles
are fitted values, for the associated data point. Tﬁe dashed > 
lines are the extension of the fit to the lower ltl region;.

The dash-dotted line indicates the mqtion of the break as é
function of Zg- The iight_solid lines indicate the contribution

of "I - dg/dt and II - do/dt,at 90 deg. near |t] = 7(GeV/c)?

L.b.
and at 60 deg. near Itl.: 5 (GeV/c)2 ‘and  II - dg/dt at.
PLI: 9 GeV/c near Tfl %'M(GeV/c)g.

dg/dt vs t for pp-scattering, for [t]| > B(GeV/c)Q. Data
points: Aat 7 GeV/e by Clyde et al. [7b], ® at‘9O deg.

by Akerlof et al. [5], B at 16.9 GeV/c by Allaby et al. [7al,

‘éx by Cocconi et al. [7d]. The solid lines extended by the

dashed lines are the fitted curves and the extrapolation to the
smaller |t| region for case (1) at 90, 60 and 50 deg. and at
PL = 25 GeV/c. The open circles indicate the fittedvvalues for
the associated data points for this case. The ddfted lines_in-
dicate the fit for case (2) at 16.9 GeV/c and at the 90 deg.

near the break region. The dash-dotted curves indicate the dcs

obtained at 90 and 60 deg. and P, = 25 GeV/c for case (3).




(ub/ Gev?)

do /dt

FEPE VYTV B

MYV ERDPE TP

»7(GeV/c)z -

, _ TENE S ST WY SR MY B o L 1
O 2.4 6 8 1012 1416 I8 20 22 24 2628
Sio el (Gevre)®

XBL676-3243



do/dt (ub/Gev?)

~ - UCRL-17553

' |7(Gevs e

'I-O-B IR 2 B N

o
~—
©
) .
o
©
~
<
w
=
Iu]

ST T N T R T

34 6 8 10 12 14 16 18 20 22 24 26 28

[+] (Gev/c)?

XBLE76~3244

| Fig. 2



This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

“mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report
may not infringe privately owned rights; or

B. Assumes ‘any liabilities with respect to the use of,
or for damages resulting from the use of any infor-
mation, apparatus, method, or process disclosed in
this report. )

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-

mission, or employee of such contractor, to the extent that

such employee or contractor of the Commission, or employee

of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.








