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ABSTRACT
mp, K'p and pp interactions at 100 GeV are studied using the Fermilab

hybrid 30-inch bubble chamber with associated downstream multiparticle
spectrometer and an unseparated tagged positive beam. Topological cross
sections and charged particle multiplicity moments are presented and good
agreement is found with KNO scaling. The charged multiplicity second
moment f:c is large and positive, indicating a non-Poisson multiplicity
distribufion. This observation remains valid even after the diffractive
dissociation events are removed. Thus a simple two-component model is
insufficient to explain the non-Poisson distribution. Single particle
inclusive distributions are presented and studied in terms of the Regge-
Mueller forms of approach to scaling at asymptotic energies. Pomeron
factorization is found to hold in the target-proton-associated backward
center-of-mass hemisphere for inclusive particle production by incident

T, K and protons.



1. INTRODUCTICN

T p inclusive interactions have been studied extensively at beam
energies below 30 GeV. This is the first experiment to study W+p inclusive
interactions at Fermi National Accelerator Laboratory energies with good
momentum resolution over the entire kinematically allowed range, The
apparatus consists of the FNAL 30" hydrogen bubble chamber, upstream pro-
portional wire chambers, and downstream optical spark chambers, The
100 GeV/c tagged beam contains 507% protoms, 46% T, 2.7% pt, and 1.5% 4
at the bubbie chamber. The beam, apparatus, and reconstruction programs
have been discussed elsewhere.(l’z)

Shown in Fig. 1(a) is the momentum distribution determined in the
bubble chamber alone for positive tracks from a large sample of two-, four-,

(3)

and six-prong events. The HOOKUP determined momentum of the same

tracks is shown in Fig. 1(b), where full use has been made of both spark

%) e

chamber and bubble chamber measurement of track coordinates,
HOOKUP momentum distribution shows a prominent peak at 100 GeV/c due to
elastic and quasi-elastic scattering. The resolution of the bubble chamber
measurement alone is to¢ poor to see this peak.

The ﬂ*p, K*p, and pp total cross sections determined by this experi-

(1,2)

ment are in good agreement with those measured by the FNAL-BNL-

(5) There-

Rockefeller collaboration using electronic counter techniques,
fore we have normalized all of our cross sections such that our total

cross sections are equal to those of reference 5. This yields a microbarn
equivalent for ' p (pp) events of 5.3 (5.0) uwb/event for two-, four-, and

six-prong events and 7.0 (6.7) ub/event for the higher multiplicity events

which were measured for a subset of cur total exposure.
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Elastic events (7 p - ﬂ*p and pp - pp) have been identified with the
kinematic fitting program SQUAW and removed from the sample of events to
be discussed. The ﬂ*p, K*p, and pp elastic cross sections measured in

(6)

this experiment

(7)

are in good agreement with recent FNAL counter measure-
ments.
Protons with ionization greater than 1.5 times minimum jonization
(1ab momentum less than 1.3 GeV/c) were identified during the scanning
process, The slow proton inclusive distributions have been discussed

(1,6)

elsewhere. Such identified protons are not included in the inclusive

gample to be discussed here,

2. TOPOLOGICAL CROSS SECTIONS

The inelastic topological cross sections and moments for mp, Kp,
and pp scattering are shown in Table 1. The average charged multiplicity

{n), dispersion squared I?, and charged-charged moment f:c are defined by

Y ng
(n) = 2" (1)
F = {(a") - (n)? (2)
£6€ = 07 - (n) (3)

2

where oy is the topological cross section for events of charged multiplicity
equal to n. The cross sections are corrected for scanning efficiencies and
loss of small t two-prong events. The small number of odd prong events

(ten out of seven thousand) are added to the next higher multiplicity.

All the odd prong events have one more positive track than negative track
and are confined to the low multiplicities. Thus these events are con-
gsistent with being very small t scatterings where the recoil proton is too
short to observe. None of these events is consistent with having a § ray

misidentified as a negative hadron.
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The topological cross sections have been corrected for undetected
e e Dalitz pairs from T 's. Assuming the average number of T°'s equals

the average number of T 's, and using the observed K 's to correct for

K, we expect one event in 41 to have a Dalitz pair, that is, 175 expected
Dalitz pairs. We observed 87 Dalitz pairs in the 1 p and pp event

scan. The 88 presumed undetected Dalitz pairs were assumed to have the
same multiplicity distribution as the detected Dalitz pairs.

Also shown in Table 1 are the 100 GeV/c 7"p and pp topological cross
sections of references 8 and 9. The results of reference 8 (9) are based on
about one-half (one-quarter) as many events as are in our data sample.

The total cross sections of references 8 and 9 were not normalized to
those of reference 5, but were experimentally determined. Apart from
normalization differences, the data sre in reasonable agreement.

(10)

Koba, Nielsen, and Olesen have shown that if the structure func-

Fo

: 2E . :
tion ﬁ7§ EEEE% scales at asymptotic energies, the energy dependence of
the partial cross sections is contained in the variable n/{(n). The KNO

scaling prediction is:

o (s)

1 fn S
(&) ~ (o ¢\m}+ dkz;r)e) (4)

0inel

where 9inel = ot ~ Tl Our n*p, K+p, and pp topological cross sections

are showm 1n Fig. 2, The solid line is a fit to the pp data at momenta of
50, 69, 102, 205, and 303 GeV/c,(ll) in good agreement with our pp data.
Furthermore, our T'p and K+p data are well described by the curve,

Our 100 GeV/c pp average charged multiplicity, 6.37 * 0,06, is con-
sistent with world data from 50 to 2000 GeV which are well fit by any of
(12

the functional forms:

(nc) = -2.9 0,3 + (1L.79 £ 0.05)4n(s) (5)
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-%
A+ B In(s) + Cs (6)

it

(n,?

(nc> A+ B In(s) + C In°(s). (7

The 100 GeV/c n*p average multiplicity is several standard deviations
greater than the 100 GeV/c pp average multiplicity, the difference for our
data being +0.26 * 0.09. This can be explained qualitatively by a quark
picture where the proton beam is made up of three quarks and the beam pion
is made up of two quarks. If particles are produced predominantly by the
collision of a single quark from the beam with a single quark from the
target, then J%qq’ the quark-quark center-of-mass energy, should control
the mean multiplicity of particles produced. 1If the valence quarks carry
most of the momentum in the hadron, one can easily show that Sqq = s/6
for ﬂ+p scattering and sqq = s/9 for pp scattering, Hence, if {n) varies
as In(s), it will also vary as ﬂn(sqq) and we expect (n(Tp)) - {(n(pp)) =
1.8 [ﬂn(l/é) - In(1/9)] = 0.7 independent of s. This is larger than we

observe. The inclusion of "sea" quarks and/or "gluons" could make this
model consistent with our data.

The 100 GeV/c K+p average multiplicity is intermediate between the
Tp and pp multiplicities and consistent with either, within the statis-
tical uncertainty.

The second moments of the charged particle multiplicity distributions,

(20) The

fgc = D® - (n), rise several units from fgc >0 at 30 GeV/c.
Poisson distribution predicted by a simple multiperipheral model has

(n) = D® and thus fgc = 0.(13) At 100 GeV/c the values of fe® for T'p,
K*p, and pp are all consistent with each other and reflect a significantly
wider distribution than a Poisson distribution. Several authors have
attributed such behavior of fgc to the presence of two components, "dif-

fractive" and "multiparticle production."(la)
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We shall now compare our data to a two-component hypothesis. Shown
in Table 2 are the two-, four-, and six-prong topological cross sections
with single diffractive excitation events removed for ™ p and pp collisions.(15)
We see no evidence for a diffractive component in the higher multiplicities

at 100 GeV.(G)

The average charged multiplicity is 3.10 * 0,14 for m'p
diffractive excitation events (ﬂ+p —+ ﬂ+*p and ﬂ*p + T p*) and 2.80 * 0,09
for pp diffractive excitation events (pp - p*p and pp - pp*) -- less than

(6)

one~half the nondiffractive average charged multiplicity. The inelastic
two-prong cross sections are dominated by diffractive excitation which
explains their very slow decrease with energy. While the nondiffractive
multiplicity distributions are narrower than the overall multiplicity dis-
tributions, the f:c moments (Table 2) are still positive, indicating that
the distributions are broader than the Poisson distribution. Thus the

two-component model explains some but not all of the deviation from the

Poisson shape at 100 GeV,

3. RAPIDITY AND REGGE MUELLER THEQORY

We shall use the rapidity variable, y, in discussing the inclusive
reactions
A+B-+C+ X (8)
The variable y denotes the rapidity of produced particles while Y denotes
the rapidity of the incoming particle. Here X signifies anything physically

allowed to complete the final state. We define:
P
= sinh ! "l\ 9
y \5) (9)

where p” is the longitudinal component of the momentum and ;, is the 'trans-

verse mass" with p° = m° + P%, so that (F° = p? + p®). The longitudinal

Lorentz transformation specified by a boost £ is given by:



(E \’ . { cosh E -sinh £ (E h
\

' ! = -
p“J "~ \-sinh £ cosh E/ Py and y y - E. (10)

The beam rapidity Y ﬁ'ﬂn(s/mAmB) at high energies. The transformation
from the lab to the center-of-mass system is given by

e
Pa

K = - sinh~t
y Yy, sinh n

(11)

where starred quantities are in the center-of-mass system.
The single particle Lorentz invariant phase space is dsp/E. Thus in
terms of the variables p,, p%, y, and Feynman x = ZPWA/S, the structure

functions for the reaction (8) are

£ s)zEdacr:E o _ 28 _dc_ 1 _do
Ps dp o dp"dp% s dxdp% n dydp%

. (12)

Whereas the optical theorem relates the total cross section to the imaginary
part of the two-body scattering amplitude, Regge-Mueller theory(13) uses a
generalized optical theorem to relate the inclusive cross section for the
process A+ B »+ C + X to the imaginary part of the scattering amplitude

for the three-body process ACB -+ ACB:

2 R o+ AC
dddc) (A+B2C+ X) ~ Im Cl(AgB ACB) (13)
y Pr forward,

Consider the case when particle C is in the central region YE <K:yé <K:YK.

Then dgc/dydp% is related to the diagram shown in Fig. 3(a). According to Regge

theogy o, (0) aj(o)

a ~ Ba(-t) T BL(-u)

BB. (14)

forward

When the quantum numbers of ACB are exotic, the exchange trajectories will

be dominated by the Pomeron. Then
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Fo

o a{0)-1

BABp- (15)

. _ o(0)-1 ., 1 &g - C
If we divide by UT(AB) = BABBS we find o dydp% ~ BC(PT). This is
a remarkable result. It predicts that in the central region }1 EB =

o
_L__Q_gg is independent of s, y, and the quantum numbers of the beam and
Op dyde

target. Including the Pomeron-Regge and Regge-Regge exchanges adds terms

that have s‘% and sn% dependences,

When particle C is in the fragmentation region (YK > yg > Yg),

Fig. 3(b) applies. Then

a

. aJ.(O)
forward BAC(pT’Y)(-u) BB (16)

Brc(Pl,y)
C AC*'T?
and QA & AC TS (17)
AB 8
A
if the exchange is dominated by the Pomeron. Note that this distribution
is independent of particle B and of s. Inclusion of lower-lying trajec-
-1
tories adds terms with s ° dependence. We will compare our data with the

prediction of factorization implied by equation 17 (for example, nT -

- pp
1 % e
1 i p when Yo << YBEAM)'
4, TESTS OF FACTORIZATION
Shown in Figs. 4, 5, and 6 are the structure functions
- . &p
*y - | * 2 2 _ T do
o(s*) = 1 M (v »Pp)dpy = ! o dyeap? (15)

+ - —
for A+ p =+ C + X where A =m", p, or K'. C” is largely T~ with less
than 10% contamination by P and K . Forward ¢' from pp(K'p) interactions
will be significantly contaminated with p(K"). Moreover, there is a prob-

lem with proton identification in the backward hemisphere for all A,
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Protons with lab momentum less than 1.3 GeV/c (1.5 times winimum ionization)
are identified and removed. Such protons with p" < 1 GeV/e correspond to
y* < -2.1. Protons with p > 1.3 GeV/c are assumed to be pions and, since
the rapidity is an explicit function of mass, appear with an incorrect
rapidity. For Feynman x < -0.3 we have a fairly clean sample of ", as we
do for mp m in the forward hemisphere. We shall refer to Ci as T
from now on, with contamination as described above, Elastic events have
been removed in all cases.
The pp - m% structure functions are shown in Fig. 5. The pp distribu-
tions are expected to be symmetric about y* = 0., The pp * T distribution
is symmetric, and the pp # 1 distribution in the central region (YK >> ¥ o> Yg)
is also consistent with symmetry.
The m"p - 7t structure functions of Fig. 4 do not peak at y* = 0, but
rather at positive y¥*, The quark picture predicts that they will be centered

about y' = 0 where v’ is calculated in the quark-quark center of mass. The

boost parameter to go to this system is
1 g
£ = 5 In &) = -0.20. (18)

Our T p - n¥ distributions are consistent with peaking at y* = +0.20, as predicted.
The K'p - m¥ structure functions are shown in Fig., 6. The tendency
for the T distribution to peak at a negative value of y* is discussed

(17)

elsewhere in terms of a valence quark momentum picture,

It can be seen that 100 GeV/e is not yet an asymptotic energy in the
Regge-Mueller sense. The Ap - " structure function is greater than the
Ap #* T structure function in the central region. A is ™, K*, or p.

Thus the central region "remembers" that the beam (target) has positive

charge. Also there is little evidence for a central plateau in rapidity.
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The ratios

pTT: (y*) p”: (y*)
R (y*) :—}f—;m and R (y%) = —;Tr';T)— (19)
PoptY Ppp*Y

are shown in Figs. 7(a) and 7(b). Our data are in good agreement with
those of reference 16. Regge-Mueller theory predicts these ratios to be
1.0 in the backward hemisphere when a factorizable Pomeron dominates the
diagram shown in Fig. 3(b}. In the backward hemisphere R;(y*)is consistent
with unity while R;(y*)is greater than unity. Thus factorization is satis-
fied at 100 GeV/c when the ACB quantum numbers are exotic, but not when

the ACB quantum numbers are not exotic, as predicted by the generalized
optical theorem.

R; is significantly greater than one only in the forward part of the
forward hemisphere. Thus the excess of {n (W' p)) over {(n (pp)) comes
entirely from this forward region. One might expect R; to be greater than
one in the beam fragmentation region since the nucleon from excited proton
states decaying into NmT will carry most of the momentum in the lab, leaving
the pion very slow in the center of mass, whereas pions from pion beam
fragmentation can be relatively fast in the center of mass. The excess
of {(n* (" p)) over {(n*(pp)) occurs in both the forward and backward hemi-
spheres.

The ratios

pn’ pﬂ+
R = K2 aamyh - K2 (20)
pPP pPP

are shown in Fig, 8. Since the quantum numbers of ACB are exotic for all
four inclusive reactions involved in equation 20, Regge-Mueller theory pre-

+
dicts RK gnd RK

mass. Both R; and Ri are consistent with unity within statistics for y* < 0.

to be unity in the backward hemisphere of the center of

As with the n"p data, R—I; is greater than unity for y* > 1.0,
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5. TESTS OF SCALING

Feynman and Yang first predicted that at asymptotic energies, the

structure function for the inclusive reaction 8 would become independent

(18,19)

of energy. This is called the hypothesis of scaling. As seen

above, Regge-Mueller theory predicts the structure function will have the

% %

form a + b s * in the central region, and a+ b s ? in the fragmentation
regions, Furthermore, Regge-Mueller theory predicts early scaling (small
b parameter) when the quantum numbers of ACB are exotic.

Plorted in Fig., 9 is the structure function

_ F 2E‘k dE o 5
plx) = o /s dp%dx dpyp D

for the reaction pp » 1T + X at 100 GeV, The curve is a symmetrical fit

(20) There has been a 50% increase

representing the data from 28.5 GeV/c.
in the value of the pp * 7 structure function evaluated at x = 0 from
that found at 28.5 GeV/c, However, we find scaling within 10% for ixl > 0.2.

le’, A= 0.196 * 0,004 and B =

when fitted to the funection p(x) = Ae
-6.73 £ 0.18,

We have not invoked the symmetry of rhe pp interaction in our p(x)
distribution and in order to increase our resolution, we have used for
x > 0.2 only those tracks which hookup to the downstream system, weighting
these fast tracks according to the overall hookup acceptance, If the
hockup corrections are properly done we expect symmetry about x = 0 because
of the symmetry of the initial state, Taking into account the broader
momentum resolution as x - +1, our distribution is consistent with being
symmetric about x = 0 as it should be. This gives us further confidence

in our forward inclusive T p distributions which are available for the

first time at Fermilab energies in this experiment.
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Plotted in Figs., 10{a) and 10(b) are the structure functions p(x)
for the reactions T p - et at 100 GeV. Only hookup tracks are used for
x > 0,2 and tracks that do not hookup are corrected for. The circles
represent data from reference 21 at 16 GeV/c. The m'p #+ T inclusive
distribution shows an increase over the 16 GeV/c values in the central
region for -0.3 < x < 0.1, but approximate scaling is seen in the beam
and target fragmentation regions for x < -0.3 and 0.2 < x, 3Beaupre et al.(zl)
examining data at 8 and 16 GeV/c found that the reaction W p = 1 scales
for x < -0.3 and 0.3 < x < 0.7. Scaling within 107 is seen for the
Tp + m inclusive distribution for x < -0.2, but the structure function
for 0.2 < x < 0.8 is smaller at 100 GeV than at 16 GeV., Beaupre et gl.
found that the m'p * W structure function for 0,2 < x < 0.8, and also for
x < -0.2 decreases with increasing beam energy between 8 and 16 GeV,

When p::p is fitted to the function aeblxl, we find a = 0,207 £ .005
and b = -4.65 % ,18 for the forward hemisphere, and a = 0.193 = 005 and
b = -6,83 £ ,23 for the backward hemisphere of the center of mass. The

fit to p:+p for the backward hemisphere of the center of mass is in excel-
- m

lent agreement with the fit of the pp =+ 1T structure function ppp
(a = 0.196 * ,004 and b = -6.73 £ 0.18),

We also note that there are more T 's in the forward center-of-mass

. . A+ . .

hemisphere than in the backward hemisphere for 7 p interactions (bforward
b =2.18 £ 0,29), reflecting the difference between the pion beam
backward
and the proton target.

This excess of pions in the pion beam hemisphere can be attributed in
part to G-parity constraints which require pion dissociation into at least
three pions while nucleons can dissociate into NIT, Additionally, the

valence quark picture predicts that the produced pions in Tp interactions

will be shifted forward in rapidity,
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All structure functions examined have shown an increase over lower

energy data for x = 0, Ferbel(zz) suggests plotting the inclusive dis-

-3 -1
tribution at y* = 0 vs. p a, which is approximately proportional to s .

Regge-Mueller theory predicts that the structure function fL(y*,P%) will
scale at asymptotic energies and will approach the scaling limit with a

term varying as sh%. Reference 16 shows p(y™ = 0) for the reactions

%

ﬁ+p -+ n*, n*p + 17, pp * ", and pp * 1w as a function of p- . The data
lie on straight lines which intersect at a universal point g(y* = 0) = 0.75.

OQur values of p(y* = 0) are shown in Table 3. The values corrected for

(23)

kKt and proton contamination are also shown. These corrected values

(24)

are in good agreement with reference 16, New results at higher energies,
however, are not consistent with the extrapolation of lower energy data
to the point p(y* = 0) = 0,75,

Shown in Fig. 11 is the structure function p(x) evaluated at x = -0.,5

s”% (20,21,25,26,27)

vs. We have used the 100 GeV/c values for the total

cross sections. Protons have been identified by ionization in this kine-

matic region, Within the experimental uncertainties all structure functions

-k
are consistent with scaling as s ° as predicted by Regge-Mueller theory

(28)

for the fragmentation regions. Furthermore, the reaction Ap * 1 in
the target fragmentation region is consistent with being independent of

the beam quantum numbers at asymptotic energies:

Lim - o — -
Pol =-0.5) = p .. =-0.5) = =-0,5) |,
s+ Pop (x=-0.5) Prp (x ) Pr* o (x )

while the asymptotic T p = T value is approximately three times larger.

-3
The p(x) structure function evaluated at x = +0,5 vs. s * is shown
=L
in Fig. 12. As with Fig. 11 the data are consistent with scaling as s °
+ —

' m
and p;+p {(x = 0.5) is about three times greater than pnﬁp (x = 0,5) at



- 14 -

asymptotic energy. Although the data are consistent with scaling in x

at the rate predicted by Regge-Mueller theory, the exact energy dependence
of scaling and the asymptotic scaling form must await higher statistics

and higher energy experiments.(zs)

The value of pg; (x = -0.5) is plotted for our 100 GeV data in Fig.
11, where it is close to the value of pgip, and is again approximately
three times larger than the universal point for 1 production at x = -0.5.
The excess asymptotic value for ™" production vs., W production at x = 0.5
is presumably due to the net charge = +2 of the overall system and to the
fact that these x regions are not isolated from the quantum numbers of
the beam and target at 100 GeV. At x = 10,5 the structure functions with
ACB exotic (pp » 1, ™p # 117) scale from below, while the structure func-
tions with ACB nonexotic (tp 7", p 7 ) scale from above. At x = 0
the structure functions with ACB exotic show a rapid energy dependence
scaling from below, while the structure functions with ACB nonexotic show
a less rapid energy dependence.
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pgp(y*:o) = (0,09 £ 0.01. OQur ratio

oP (y*=0)

P (=0
lies between that found by J. Allaby et al., Proceedings of the Fourth
International Conference of High Energy Collisions 2, 85 (1972), at
24 GeV/c and M. Albrow et al., Phys. Lett. 40B, 136 (1972), at s = 2820 GeV.
C. Bromberg, T. Ferbel, P. Slattery, A. A. Seidl, and J. C. Vander Velde,
submitted to Nuclear Physics B.
W, Morris et al., Phys. Lett, 56B, 395 (1975).
M. Alston-Garnjost et al., Phys. Lett. 39B, 402 (1972).
W. Shephard, J. T. Powers, N. N. Biswas, N. M. Cason, V. P. Kenney,
R. R. Riley, D. W. Thomas, J. W. Elbert, and A, R, Erwin, Phys, Rev.
Lett. 27, 1164 (1971).
We have also plotted the same data vs, s-% (not shown) and within the
error bars the data are again consistent with linear scaling, Thus
much higher energy experiment and/or much smaller systematic uncer-
tainties between different energies are needed to test the validity

of the detailed Mueller scaling forms,.
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Figure Captions

TVGP bare bubble chamber and HOOKUP measured momentum of positive
tracks from two-, four-, and six-prong events,

K'p, ™p, and pp topological cross sections at 100 GeV/c: {a)o /ci 1
n  ine

vs. n/{n). The curve is a fit to pp topological cross sections at
momenta of 50, 69, 102, 205, and 303 GeV/c, reference 11.

Regge-Mueller diagrams for (a) central and (b) fragmentation kinematic
regions.

(1/cT)d0/dy*structure functions for the reactions Wp =+ 1" and

™p 1 (shaded),

(I/UT)dU/dy*structure functions for the reactions pp + ™" and

pp * T (shaded).

(I/UT)dc/dy*structure functions for the reactions K'p = 1" and

K'p * 7 (shaded).

R; and R; as function of y*. (See equation 19.)

Ri and R; as function of y*. (See equation 20.)

(2E*/n/ s Ut)(dc/dx) structure function fqﬁ reaction pp * m . The curve
is a symmetric fit to data from 28.5 GeV/c, reference 20,

(ZE*/ﬂfs Gt)(dcldx) structure functions for reactions Tp -+ T and

p + . Circles represent data from 16 GeV/c, reference 21,

(2% 1/ s dt)(ddldx)‘x=_0-5 as function of s_% for five different inclu-
sive reactions. Lines are drawn to guide the eye. Data of this experi-
ment are the solid symbols,

(ZE*/N/S ct)(dc/dx)|X=0.5 as function of s-% for four different inclu-

sive reactions. Data of this experiment are the solid symbols,
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Table 2
Two-, Four-, and Six-Prong Nondiffractive Cross Sectiouns
and Nondiffractive Multiplicity Distribution Moments

for A1l Multiplicities at 100 GeV

Prong mp PP

Number o(mb) o (mb)
2 0.52 £ 0.17 1.15 £ 0.20
4 3.14 £ 0,15 5.27 £ 0.19
6 4.61 £ 0.21 6.79 £ 0.25
{(n) 7.41 + 0.08 7.23 + 0.06
e 8.9 * 0.4 9.1 + 0.3
£°° 1.5 * 0.4 1.9 0.3




Table 3

(1/0,) do /dy™ oo At 100 GeVv

wp 4t wp ST pp * T pp T

uncorrected | 0.809 * 0.018 | 0.565 *+ 0,015 | 0.729 £ 0,013 | 0.556 £ 0,011

corrected for
protonsandKi 0.716 £ 0,021 0.512 £ 0.016 0.604 £ 0.017 0.521 % 0,012
(see Ref, 23) '
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Fig. 1. ‘TVGP bare bubble chamber and HOOKUP measured momentum of
positive tracks from two-, four-, and six-prong events.



1.80 T ; !

|

00 10 20 30
n/<n>

Fig. 2, K+p, ﬂ+p, and pp topological cross sections at 100 GeV/c:

{n)o /oin(] vs. n/{n>. The curve is a [it to pp topological cross sections at
1 >

moment a of 50, 69, 102, 205, and 303 CeV/c, reference 11.
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Fig. 3. Regge-Mueller diagrams for (a) central and (b) fragmentation
kinematic regions.
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Fig. &4, (1./UT) dd/dy* structure functions for the reactions Tp -+ 17

and T7°p » 77 (shaded).



Fig, 5. (l/UT)ddldy* structure functions for the reactions pp = T

and pp * ™ (shaded).
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(See equation 19.)
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Fig. 9. (2E%/m/s ﬁt)(dd/dx) structure Function for reaction pp * T .

The curve is a symmetric fit to data from 28.5 GeV/c, reference 20.
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Fig. 10. (2E%/T/ s Ut)(dc/dx) structure functions for reactions

mp ' oand p .

Circles represent data from 16 GeV/c, reference 21.
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