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corrected for the missing charge. Radiation corrections were made for each

1. Experimental Method

In this paper we present results on the final hadromic states produced in
deep-inelastic eiectron-proton scattering. The experiment was performed at the
Cornell University electron synchrotron in an 11.5 GeV beam. The target was
surrounded by a streamer chamber, in which the momenta of the scattered electfon | i
and all outgoing charged hadrons were measured. The chamber had a sensitive
volume of 100 x 60 x 45 cm3 and was placed in a homogeneous magnetic field o
of 1.65 T. '

The beam was incident on a 9 cm long 1.5 cm diameter liquid hydrogen target
inside the streamer chamber. To detect and identify the scattered electron, "
arrays of scintillation and shower counters were placed behind the chamber

on both sides of the beam (Fig.la,b).The streamer chamber was triggered when a

scattered electron was detected. Proportional chambers in the trigger arms

were used to improve the momentum and angular resolution of the scattered

electron and of the hadrons in the forward direction.

The total data sample consists of about 130 000 ep—scattering events in the
kinematic region 0.5 < dz < 6 GeV2 and W up to 4.2 GeV. The pictures from the
streamer chamber were measured.on a flying-spot digitizer. The geometrical
reconstruction and the kinematic fits were made using the CERN bubble-chamber S

analysis programs THRESH and GRIND.
All results presented in this paper are preliminary and are based on 20 Z of ! !

the complete data (except for the results on strange particle production which

are based on 75 Z of the data).

2. Charged Multiplicities R

We have determined the mean charged hadronic multiplicity, <@ > using a
subsample of our data. In this subsample (10Z of our total data) the film
was scanned twice, and all events failing the reconstruction programs were
remeasured. For approximately 85 Z of the completely reconstructed events,

the proper total hadronic charge is observed. The remainder of the sample was

topological cross—section individually. Finally, small corrections are made

. . . 2
for the variation of the acceptance in Q° and W. .
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In Fig. 2 is shown the variation of <@ > with Q2 for various ranges of W.

Our data are consistent with the previous observation that <p , > does not vary

e 2 . . . ch |
significantly with Q 1in the deep inelastic region. Photoproduction points are

shown for comparison. _ §
} :

Fig. 3 shows the variation of <n > with Wz for all events with Q2 > 1 GeVz.

ch . ‘ ..
Our data are in agreement with previous leptonic production data for E

2 . . . . ET
Wz < 10 GeVz. For W > 10 GeVz, our data show a continual rise which is somewhat

s * . . . e 3 K 2 K
in disagreement with a previous measurement of <n . > in u p + i X. On the otber

gh

hand, our data agree with <n _> as measured inee, pp, and Tp reactions, as-

ch
well as with a previous measurement of e p + e X.
/ .

We have also calculated the mean charged multiplicity <a,.>, 2% a function of

z = ph/v. Py is the momentum of any hadron in the final state, and v = E, z

is the energy loss of the electron in the laboratory. It has been suggestzgc >
that such a measurement can be used as a consistency check of a color gluon |
model of lepton hadron inelastic scattering.z In this model, it is expected

that <, (W2)> =1+ <nch((1“Z)W%)>- The curve in Fig. 4 shows this prediction,
where <n_ ((I - z)W )> is the mean charged multiplicity at a center of mass
energy squared of (1 - z)W and is taken from our data. The agreement is ;

excellent.

3. Quark Fragmentation

e

In the quark parton model, the production of hadrons by virtual photons

can be viewed as a two stage process.3 In the first stage, the virtual ;
photon's momentum is absorbed by a single quasi-free quark. Assuming that :
the internal motion of the quarks within the proton can be ignored, the i
struck quark separates itself from the remainder of the proton by virtue of
its sudden change in momentum. In the second stage, the struck quark converts

into real hadrons referred to as the current fragments. The current fragments

are expected to have limited transverse momentum with respect to the quark's;

direction, and also to retain the bulk of the virtual photon's momentum. This?
model predicts that the production distributions Nh(z,EL; R) for the forward -

hadrons can be written as products of the probability DE(Z’EL) that a quark q.

will fragment into a hadron with relative three~momentum z = ph/v and trans~ |

verse momentum RL’ times the probability fq(R) that a quark q was 5E§£ck in the

kinematic region R, i.e.

@350 = ] £ ® 0Pe,3)) | m
q
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With the normalization f Z fq{R) = ] the function Nh(z,EL;R) give
q

of hadrons of type h per bin of dzd?S

.Lproduced per event in the k

region R,

These ideas are expected to apply in the deep-inelastic region where Q2 and

R —— SO

s the number

inematic

W2 are much greater than the square of the proton mass. However, measurements

have shown that the pParton model describes the total cross section

more extended region down to Q2 = ] GeV2 and W= 1,8 GeV.é' The que

arises as to the validity of more detailed parton ideas in this extended region.

over a

stion then

To test these ideas, we integrate the sum of positive and negatiﬁe hadrons,

h+ h-
N" + N, over transverse momentum and azimuthal angle, Using the

properties of the D functions under. isospin and charge conjugation,
leads to the simple prediction for pions that

+ - + - - + !/
N (23R) + N (23R) =D (z) + D: (z) =D} (2) + D} (2)

- where u and d refer to up and down-duarks respectively, and we have

Strange and charmed quarks; i.e., within this model, the production

symmetry
equation (1)

()

neglected
of charged

pions is independent of the kinematic region R of the virtual photon-proton

system, as long as this region is not dominated by the qa sea.
. h+ h.. - N . - 4 . N
In Fig. 5, we show N + N= for s1x kinematic regions R defined by

Q2 and x' = Q2/(Q2 + Wz). Even in the current fragmentation region,

‘cuts on

i.e. at

large z, this sum depends on x'. When only events at high W are taken, this

dependence is no longer statistically significant (see Fig. 6).

An alternative way of viewing the data is to plot the multiplicity at high z,

1 |
6 = 6 G W

Fig. 7 shows that Nh(Wz) falls with increasing Wz at both high ‘and low Q2.

We have looked at measurements of the proton spectrum to determine whether this

W2 dependence is due to proton contamination. Proton contamination

because essentially all protons produced in the forward hemisphere

is a worry

(x>0)

in the center-of-mass appear at 253.4. An estimate of the proton contribution

- 5 .
to our data at high z, based on the measurements of Bebek et al.”, is also

shown in Fig. 7. After subtraction of this proton estimate the behavior of

Nh(WZ) from our data is not inconsistent with being independent of W for

> 7 GeVz, as indicated by the dashed line in Fig. 7.
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It is also comnsistent with the forward multiplicity measured at very

high W at Fermilabﬁ.

We conclude that a major part of the W2 dependen&e in Fig 7 is due to proton
contamination and that at high W and large z proton contamination is not a  *

serious problem with our data.

Bebek et al5 have shown that at a fixed W, the forward proton distribption does
not depend on Q2 (and hence on x' since W is fixed). We can therefore test the

parton model without serious bias due to protons by comsidering ' N
1 . _ B
Nh(x') - JP(Nh+(z,x') + Nh (z,x'))dz
o4
for marrow W regions. The results are shown in Fig 8. Within errors, no x'

dependence at fixed W is discernable. This result lends support to the ideas

of the quark parton model down to Wz of 6 GeVz. - ' ‘

Another prediction of the parton model as summarized in equation (1} is that ?

the difference between the number of positive and negative pions-is7 i
N (z,R) = N (2,R) = §@® O () - D (z)) (33

The factor E(R) relates the probabilities that a u quark or a d quark was
struck in the kinematic region R. Eq(3) predicts that N - N should have 2

z dependence which is separable from the kinematic variables of the electron..

In contrast to equation (2), however, equation (3) has an x-dependent normali?ation
factor ECE). In Fig 9, we compare the z dependencies of this difference for.
various x intervals. An arbitrary normalization factor has been introduced for
each x interval., A W2 cut of 9 GeV2 was used to minimize proton contamination;

a higher W2 cut would have been desirable, but our present data sample does nét
have sufficient statistical 31gn1f1cance to perform thls test with a higher

cut. No significant variation with x is seen, conflrmung the factorization

in x and z predicted by eq.(3).

. . . . . . + -
In Fig. 10, we compare our hadron distribution with those measured in e e and

other lepton scattering experiments including data omn 5 production8 10. The
probability that any quark will fragment into a 7° is expected to be the
- %

. . +
average of the probabllltles for it to fragment into a w or a w ,

o)

0 (@) = @] (z)+D @/ | - L
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Thus, we expect
N (z) + N7 (z) = 28 (2) .

’ +
We would also expect to find the same hadron distribution in e e neglecting
+
the small s s contribution, In e e annihilation reactions there are two quarks

fragmenting, and therefore

@ w6, 2 2 ale) « e, + -

2
The results of our own data plotted in Fig 10 are for Q >1 GeV2 and W2:>12 GeV
in order to minimize proton contamlnatlon We have examined the contribution of

elastic p production in this range and find it smaller than the

statistical errors.

- T 1
7

The band shown in Fig 10 is a fit by Field and Feynman to prev1ous data from ‘5
ete” and lepton scattering experlmentsll. In addition to eur own data, L
we have plotted other data submitted to this conference from the reactions

e+e-+'h"X 7 ’0 and e p + e “n°X. In the high-z region, our data agree better with

the compilation’ of Field and Feynman than with the new storage ring results. At

T

+
the lower z values, we agree with the new e e results, however 1n this range

we may well have proton contamlnatlon from target fragmentatlon..

.Finally, we can determine the fragmentation functions D‘* and D"'r from the

sum and difference of positive and negative hadrons CEq (2) and (3) ) The small
kaon contribution has been neglected. We use only our data at x = Q /f2mV > 0.1
in order to exclude the region of strong q q contributions. Single arm

electron scatterlng data were used to determine E(R), since g(R) is related

to the ratio of proton and neutron cross sections. We found <> = 0.70 to be

the average over our kinematic range. B

In Fig 11, we have plotted the. results for zD" (z) and ZDJT (z) fIZT our data.

The curves show estimates of these functions by Field and Feynman ' . Our
determination of these functions will of course be rendered incorrect by

any residual proton contamination in Nh (z). We therefore estimated this
contamlnatlon in our kinematic region by extrapolating the inclusive proton data
of Bebek et_al5 to higher W. After subtraction of this estimate for the

protons from Nh+(z), the quT (z) now obtained has hardly changed, while

the result for zDTT (z) for z 0.4 is considerably smaller than the value %b
obtained without proton subtraction. It is clear that this latter result cannot |
be taken as quantitatively correct, due to uncertainties in the proton subtraction, |

but it can serve to illustrate the qualitative behavior of these functions. ' !
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4, Transverse Momentum

The transverse momentum P, of the hadrons is defined with respect to the

direction of the virtual photon. As an example of the distributions measured, ;
Fig. 12 shows(l/d )dc/dgi for 3 < W < 4.2 GeV and various ranges of Q2 :
between 0.5 and 6 GeV at low and at high z. These distributions show no smgnl—

ficant variation with Q . On the other hand, they depend strongly on z. In the:

low-z region, the shape of the distributions can be well fitted by the functlonal

-B
form Ae BRL, whlle for the large-z region the dependence is more like Ae P

Neither functional form can be used for both regions. The average value of P,

is different in the two regions. <p, > is 300 MeV in the low-z region and

1
460 MeV  in the large-z region.

In Fig. 13 to 15, the dependence of <p,> on various klnematlc varlables is
shown. Fig. 13a and b show the dependencies of <p > on Q and x = Q /2wy,
separately for hadrons in two different z ranges, for W between 3 and 4.2 GeV.

L

We observe no variation of <p, > with Q2 and x (which are related because of the

" limited range of W). Fig. 13c shows a modest increase of <p,> with W over the

range |1 < W < 4.2 GeV, The z dependence of <p,> in several W regions is shown
in Fig. 14, Elnally, Fig.15a shows that the independence of <p,> on x (and
therefore on Q , at fixed W) holds throughout the whole W range covered in this

experiment, within our statistical accuracy.

Related observations have been made in other lepton scattering experiments.
Since in most other experiments. instead of z the longitudinal variable
k% . .
E
Xp Ph"/ph max VS used, we also show in Fig. 15b the dependence of <p> for
negative hadrons as a function of W for various bins in Xp Within the sta-

tistical accuracy mno strong dependence on W, in fixed regions of Xp» is seen,

15
L_ __This _Preliminary result is at variance w1th other reported results. Our values:

of <p > for all hadrons w1th z > 0.3 are counsistent w1th the vp result of ~450 MeV.
S

P> is largest in the bin of hlghest X in Fig. 15b, in accordance with the
behavior observed in other experiments. Comparing Figs. 13 and 15b one should
note that averages of Pr taken at constant X, are emaller than averages at |
constant z. This is due to the fact that at constant Xps with increasing Py
also z increases such that the hadron distribution function decreases, giving

relatively smaller weights to the region of larger EL‘S°

The value <p,> z 300 MeV observed for O < z < 0.3 is reminiscent of the average

. . . R - . 17
transverse momentum with respect to the jet axis found in e e annihilation. °

The larger average <EL> = 460 MeV that we find for fast hadromns (2>0.3) may suggest

12-16,25

t
1

.
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that a transverse momentum quJOf the quark in the target proton could be contri-
buting to the transverse momentum of the hadron. The leading hadrons from a
fragmenting quark will take a largér fraction of qu than the hadrons emitted

at small =z, which may account for the observed increase of <p > with fractional
hadron momentum z. Interpreting our data in this way, a préliminary estimate
suggests a value of the average quark transverse momentum <pq1> on the order

of 500 MeV., The effect of the transverse momenta of the quarks bound in

nucleons may also have been seen in hadronic-reactions at high gl_and in

lepton pair production18’26.

The observed x—independence of <py> of the

hadrons emitted at high z in our experiment would further argue in favor of

a mean quark transverse momentum <pq > that is indepegdent of x in the range
13 .

0.05 < x < 0.45.

-

r

Finally, in Fig. 16 it is shown that the ratio of positive to negative hadrons

increases with the transverse momentum of the hadrom.

5. Electroproduction of Neutral Strange Particles

A special scan was made for events with a neutral vertex outside of the target
region. The three major sources of these vertices are A decay, Kg decay, and
photon conversion. These latter events are easily eliminated because the electron
positron pairs have a small opening angle, and the pair production occurs pre-
dominantly in the center electrode of the streamer chamber. Eliminating these
photons from the sample, requiring that the neutral particle come from the
interaction vertex and assuming proton and pion masses for the positive and
negative tracks respectively yields the mass distribution shown in Fig. 17a.
Approximately 25 7 of the A's would also be identified as K%'s under the
assumption that the final two particles are pions. However, by Monte Carlo
studies of K° and A decays and by looking at the mass distributions for the
assumptions of E and ﬂ+, we are convinced that events with two possible identi-
fications are most probably A's, and we treat them as such. Approximately 3 %

of the K° sample appear as contamination in the A sample. A mass distribution
for the aséumption of ™' T after photons and A's have been removed from the

sample is shown in Fig. 17b.

Small corrections to the number of s and A's are.necessary to correct for
the efficiency of particle identification. A much more significant correctiom
must be applied to the data to account for portioms of the solid angle where
a decay could not be observed. Decays in either the térget, target vacuum box
°r beam tube would not be seen. Events were weighted according to the length

of path in these regions when plotting the data. The resultant correctiom for

L T . . b e e e e R A e -



-8-

unobserved decays is approximately a factor of 3. The corrected number of events

is consistent with the number expected from a plot of measured lifetimes.

The z distribution for the production of Kg is shown in Fig. 18 compared with
the spectrum measured at 3.6 GeV by the PLUTO group at DORIS. 19 The comparison
is in shape only and not.ln absolute magnitude, and the agreemant is excellent. |,

We expect leading Ko's to be fragments of d, d, s and s quarks, and in the

colliding beam expeilment all of these quarks should contribute to the KS yleld'
Since x = Q /2mv > .1 for our daFa, we expect the KS yield we meagure to.be 7
due predominantly to the valence d quark of the proton. The agreement in the z
dependénce of the Kg

spectrum for these two experiments indicates that the |
. . . o} . :
fragmentation function for strange quarks into Ks's must have the same quali-

tative z dependence as that for d quarks.

In Fig. 19 we present the transverse momentum distribution for Kg's. The data
are described nicely by an exponential in pf with a slope of 2.9 CgVTz. This
corresponds to an average p,; of approximately 520 MeV As is the case for
charged hadrons, this average p; does not depend on Q (see Fig. 20a).

Fig. 20b we have plotted the average p, versus z. The data is consistent with
either no z dependence or with an increase of <p,> with increasing z, similar

as observed for charged hadrons (see section 4)}.

As expected, most A's are produced in the target fragmentation region as the
Feynmmandlstrlbutlon in Fig. 21 shows. The invariant cross section for protons
has been shown to be approximately 1ndependent of Xp for. xF < 0, 3 and our data
seem to indicate a similar behavior for A's except in the very backward di-
rection. The falloff in the backward direction may be due to poor efficiency

for detecting slow A's. Further study is needed to understand if this is the

case,

The transverse momentum distribution for A's is exponential in pi with a slope
of 3.1 GEV—Z corresponding to an average p, of 500 MeV (see Flg. 22). This

average p, is consistent with that measured for ®°'s and is independent of Q ‘ :
and Xp a;oshown in Fig. 23. The gi dependence for protons has previcusly been
measured” and when fit with an exponential has a slope of approxlmately 4 GeV

as compared to the 3.1 + 0.3 GeV 2 vwhich we measure for A's.

e e e e s
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Except for this apparent difference ih transverse momentum dependence, the
electroproduction of K°'s and A's is qualitatively the same as for other elee-
troproduced hadrons. The transverse momentum distributions are independent of
Qz. In addition, the average'trénsverse momentum of both strange and nonstrange

mesons observed in electroproduction at high z, is larger tham the typical <p, >

observed in hadronic reacticns..

" 6. Inclusive po Production

Fig. 24a shows the effective mass épectrum for all n+n- systems produced with
z > 0,6, for 1 < Q2 < 6 GeV2 and 2.5 < W < 4,2 GeV. All hadrons were assumed
to be pions. This leads to a bias in the background, but not fin the p? signal.
Some of the pO observed come from the Jelastic" diffractive process ep - eppo
which is eliminated by excluding all events which can be fit to the reaction

' + - . . . . .
€p + epr 7w . This results in Fig. 24b. One still sees a clear po signal.

The effective mass spectra were fitted by a superposition of a smooth back-
~ground and a Breit-Wigner function for the po. For the background, a form

1 .
. I akom““)k with fitted coefficients a, was used. Similar fits were also
k=—2 . ) _

made for other ranges of z of the nm systems. The results for "inelastic" p°
production, expressed as a ratio of the number of bo to the total number of
negative hadrons observed (presumably ﬁearly all “_)’ may be summarized as

follows:

e m
in 0.6 <z < 1.0 we find N° (zp)/mTr (z ) ~1.2
0.3 <z <0.6 - o r-0.4
0 <z <0.3 :'-éonsigtent with O

These numbers are uncertain to within 30 Z because the strong background
under the po needs a more careful and detailed analysis. We note that for
Teal photoproduction in the range of W from 2.5 to. 4.3, a ratio of

N°°/8"  ~ 0.25 has been reported.ZI' :

7. Charge Retention

From the quark-—parton model one expects that for x increasing from O towards
larger values an increasing amount of the net electric charge of the final

hadronic state should be found in the quark fragmentation region. This happens

B R T T LI L T T AP
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because the interactiom with the current is 1ncrea51ng1y dominated by u quarks.
In the limiting case of only u quarks interacting and at suff1c1ent1y high
energies the charge observed in the quark fragmentation region should be between
+2/3 (for an SU(3) symmetric sea) or +1/2 (SU(2) symmetric sea). 22 Although
at our energies we are nowhere near to observing a rapidity plateau, we never—

5

theless find an effect of the kind expected.

We use the energy range 2.5 < W < 4.2 GeV and define the quark fragmentation
region somewhat arbitrarily by z > 0.3. Fig. 25a shows the net hadronic electric
charge observed in the two regions 0 < z < 0.3 and 0.3 < z < 1 as a function

of x. The charge in the large-z region is seen to increase‘from small values

for quarks in the sea region (x < 0.1), towards ~1/2 for x values between 0.3
and 0.5. - .

Charge retention is more properly studied in the current—quark Breit system.
We cannot do this in a strict sense since in order to transfqrm'the hadrons
into the Breit frame we would have to know their energies. We have estimated
these by assuming all negatives to be pions, and assigning the pion or proton:
mass to the positives on a statistical basis, taking as a guideline 7 and ) ‘

. . . p . . 5,23
distributions measured in other electroproduction experiments.”’

This pro-
cedure leads to Fig. 25b, which shows the total charge moving forward and
backward, respectively, in the Breit frame as a function of x. The forward
moving charge is again seen to increase strongly with increasing x, reaching

a value of ~1/2 at x = 0.4. _ ' : ’
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Fig.

Fig.

Fig.

Fig.

Fig.

'Fig.

Fig.

i

Schematic top (a) and side view (b) of the experiment. The electron
beam enters from the left. The trigger uses a coincidence of ecintilla%
tion counters behind the streamer chamber ("STREAMER COUNTERS"), with :
a hodoscope, a lead-lucite. sandwich counter ("SAND"), a scintilla-,
tion counter array near the shower maximum ("PEAK") and a lead-
perehlorate shower counter ("TANK"). The "TAG" counters (scintillatione
and shower counters below the beam) served to detect electrons that ‘

have lost energy by producing bremsstrahlung in the target.

‘ - . » V - 2 - »
The mean charged hadron multiplicity as a function of @ 1m various
regions of the total hadronic mass W. The photoproductlon p01nts shown

for comparison are from Ref. 24.:

The mean charged hadron multiplicity for 1 < Q2 < 6'GeV2 as a function

of the squared mass of the hadronic system.

The mean charged hadron multiplicity <nch>é as a function of fractional
momentum =z /v of one of the charged hadrons. The curve is explalned

thtwLOﬂywmmlnmemme >l%¥wuew&

The sum of p051t1ve and negatlve hadrons V5. z = P /v for different

regions of Q and x' Q /(Q + W ). All events w1th W greater than

' 1.8 GeV are included in this plot.

The sum of positive and negative hadrons vs.z =Py /v for different

regions of x = Q /2mv. W is required to be greater than 3 GeV.

The multiplicity at high z =‘Ph/v versus W2 for two Q regions.The -
point at 100 GeVz.is from Ref, 6. The dashed line represents an estimate

of our data with proton contamination removed.

The multiplicity at high z = P /v versus x' QZI(Q2 + Wz) for narrow
W bins. Only data with Q > 1 GeV2 are used. '

The difference of positive and negative hadrons vs.z = P /v for several
regions of x = Q /2mu. W is required to be greater than 3 GeV. The data
for the three different x regions have arbitrary relative normalization

since only the shapes of the z distributions are toc be compared.

Comparison of our measured hadron distributiom as a function of z = Ph{u,
with other recent data from electroproduction and e+e— annihilation. '
Previous work from eN, vN and e'e is summarized by the band indicating
the fits by Field and Feynman (Ref. 11) to these data. (The data shownA

from our experiment are from events with Q2 > 1 GeVz, WZ > 12 GeVz,

and x = Q2/2my > 0.1.)
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Fig.
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Fig.
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Fig.

1]

12

13

14

15a

15b

16

17
18
19
20

2]
22

23

24

Quark fragmentation functions for positive and negative pions as a
functlon of z = P /v. Only events with Q > 1 GeV2 W2 > 12 GeVz, and

x=Q /2mv > 0.1 are used.

The distribution of the square of transverse momentum of the charged

hadrons, for total hadronic mass in the range 3.0 < W < 4.2 GeV and

.for various regions in Q2 and z = ph/v.

TheAdependence of the average transverse momentum of the charged hadrons

on Qz. X = Q2/2mv, and W, separately for two ranges of z = ph/v.

The dependence of the average transverse ‘'momentum of the charged hadrons
on their fractional momentum z = ph/v, for 1 < Q2 < 6 GeV2 and various

regions of the total hadronic mass W.

The dependence of the average transverse momentum of the charged hadrons
on x = Q /va, for 1 < Q < 6 GeV2 and various regions of the total

hadronic mass W.

The dependence of the average transverse momen tum for negative
2
hadrons on W, for events with Q > 1 GeV™ in various bins of

Feynman's scaling variable Xp = phn/ph max

the cms of the current and the target proton.)

. (The momenta are taken in

The ratio of the numbers of positive and negative hadrons as a function
of their squared transverse momentum, for 1 < Q2 < b GeVz, 2.5<W<4.2 GeV

»* - 2
and various regions of x = Q“/2mv.

— + —-— . . . . -
Proton—n and w -7 mass distributions. See the text for details of

event selection.

Comparison of the z distributions of Kg produced in colliding beam
experiments and in electron scattering. The definitions of z apply to

electroproduction and colliding beam experiments respectively.

e et )
The transverse momentum distribution for electroproduced Ks's.

o "2
The average transverse momentum for electroproduced K_ 's vs a) Q° and

5
b) =z.
The Feynman % distribution for electroproduced A's.
The transverse momentum distribution for electroproduced A's.

’ 2
The average transverse momentum for electroproduced A's vs a) Q° and

B) Xp-
+ - - ‘ »
The effective mass spectra of m 1 systems produced with a fractional

momentum z = ];%+ + ;?_]/v > 0.6.
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P

Fig. 25 The net electric charge of ail hadrons produced in the current and ini

. . .2 .
the target regions, as a function of x = Q“/2mv. These regions avre de-
" fined (a) in terms of the fractional momentum 2z = phlv {(in the laboratory

system), or (b) by forward or backward motion, respectively, in the
current—quark Breit frame. Fig. 25b involves a separation of the

various species of hadrons observed, which could be done only approxi-

mately (see text). : i
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