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ABSTRACT

Measurements of inclusive A+ praduction for 1.0 < p < 10.0
GaV/c and p+p productlon for 0.4 « p ¢ 2.0 GeV/c show significant
baryon production in e¥a™ annihtilation ac E__, = 29 Gev. p+h
production repressnts 0.2 A's or A's per PEF event while the ob-
served p+p production implies all baryon-ancibaryom pair preduction
is cccurring at least_am often as 0.6 per event, depending on the
yat to be measured pep production at high womentum. Comparimons are
uade with tha firat cheoratical attempts to amccount for baryon pto-
duction at these snergies.

ENTRODUCTION

Wa present nsasurements of {nclusive A and proton production
obtained with the Mark II detector running at PEP. A total of 5500
hadronic evants have bsen cbserved Erom 15153 nb™! integrated
luainosity recerded at Eq,m. ™ 29 GeV between February and June,
1981. Scwma other Mark II reaults from this initial run are Included
in the talk of P. S2ding which appears elsewhere in these
procesdings .2

& York eupported by the Department of Enerpgy, contracrs
DE-ACO3-76SF00515 and W-7405-ENG-4E.

{Presented at the Annual Meeting of the Division of Particles and Flelds
of the APS, Santa Cyuz, Californila, Septewber 8-11, 1981.)
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et A AND & PROUDCTION

# and § hyperons are tdentified by their pe” and 'ﬁ" deoay
mades. Figure | shous che combined sacs dragriburion with 1.0 € Py
% If GeV/c. A i resolutlon of 3.5 MoV with s totsl aumber of %5

L A's and 70 R'e ie obesrveds

——J Hera Cime=of=fiight faforsation

15 used for protons up $o j.8

! GeVies For higher momgnta &ll
tracks are Irisd xy protons. In
. i addirion, in the vee reconstiuc~
i tion 1t {x required that (i) the

angle betwesn tha ves comantus
and the line joining the ssconde

ary vertex with the origtin be
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¥ | less than 2 and thar (14) the
L S g et s od  Alvtance between the origin and
W L e the sedondary vertex be st lesnt
Mpo et 10 el
Fig. 1. Invarisnt mass ‘The proper time dlateibum

dtsrriturion for A+R . -
SEr A events tion for the A and A's, after

background tubtraction, fa whown
in Flgure 7. We obsetve & value
tr = 6.4 2 L9 om vhigh s cor
alatent with the escadhlinbed
value of cr # 7,9 ¢n {dashed
1ine}.

A slmilsr anslystis, with
the addirional requirement that
the distance of clomest agprosch
& " ot cach plon with the inter~
section poink be greater than
- ~ 2.5 aw, vields the x'g nags dig=

-~ trivucfon plottad inm Flgure 3
Fig, 2. Propec 1ifetime
distriburion of A+s svents.
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130 T r T - digtritution shoim im Flgore 4.
Agaln the weasured value ct -
2.75 2 0:27 cu 18 in good agree—
mant with the nominal value cy =
2.48 cu.
Inclugive cross-gections for
A and E* production ere deter-
00 k- N nined using efficiencies obtained
with a version of the OCD Monte
'}.F"Lfl‘r Carlo of All et al,? which has
u—ﬂ,}% bean medifind to Include haryon
Lol.a OI.S 015 praduation, Radiative coarrec—
myrer  (Govred) . tions have not yet been applied.

(=]

ﬂ"_ 3. mvsﬂ.“ mass distri- Crespg-gections Jdo/dp are plotted
bution far Kge in Figure 3 along with receat

results from the TASS0“ and JADES
collaborations which ate presented wlsewhere Ln these proceedings by
8¢ Wueb The TABSO measursments are over the same momentum range of
1-10 GaV/c and are in good agresment with our resulte.

- Q?
p+p PRODUCTION

Protons and antiprotons ara
identificd by time-of-flight
techniques. PFigure 6 presents o = 0% :
scactarplot of -2, deternined _.B
fron the TOF snd the mosentum p, =
versue p for tracks in hadronie I;:
avents. Bach seintillator used
hare iz reguired to have baen
traversed by only one recon-
structed track, A tine-of- "oP i
f1ight weight for esch track is ° 5“ e
then foraed snder the protos Pig. 4. K proper Mfetime
hypothesis distrietion.
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W =g ®
. J
s whete ¢ (s Che neasuted tine aud
ot 9% by gl ¢, L8 the expected ciwe-nf-
++ ;‘,‘g:o“ flight for a protan. This is
B + a sagt then renormalized by the sum of
¥ ? ? siuntlar vaights for pion, kmon
g ** and proton hypathesaes, as des-
£ oo ? ! i ] eribad eatiter.? Present
sle ﬁ rasolution is g = 350 paec for
} hadren tracks which is degraded
ﬁ from the SPEAR valus of 300 psee
ool - - due to increased saintillator
atEanuation langth chesrved to
! . have occurred since out running
° s 0 at SPEAR. rarticles are {dan-
“a p {Gavre) e

tiff{ed an protons when the
renarmalised weight vp > 0.% for
0.4 ¢ p& 1.4 CeV/e or vp » 0.7
for 1.4 ¢ p ¢ 2.0 GeV/e. The background of misidentified hadrons,
evident at high mementum in Flgure &, is subtracted using a carsful
simulation of the TOF
respanse to calculate the
number of non-proton
tracks in the Monte Carlo
which pass the proton
welght cuts at each
woment an,

Although the back=
gromd subtractisn is
important (25-40%) for
momenta 1.4 < p € 2.0

Ge¥/c, ng:re 7 shews that Fp. 6. ‘z ws p from the TO7
a clear prp ofgasl ¢ AkMInIsuent.

Fig. 5. Production ergsg-
sections for A+p and K +K .




visible in the proton weight
distribution. The deshed curwes
in Figare 7 show the Monte Carlo
expactations for non-proton
tracks with dffferent time~-of-
flight resolurions. The cross-
section arrors preseated helow
include estimates of the uncer-
teinty in the pubtraction from
variation of the mmber of kaoms
and from non-Cpussian resolution
tails. Poth these effects are
atrongly constrained by the

Praton Wawght Distiibuon
for

L3« pe2,0 Gevic

TRACKS

\>\ data.
Manle ‘ 4000wz < \J\ 3 Tha p+p crogE=aections,
Corld | 36O puc-= 3y do/dp, which result are plotted
L— c;’ln in Figura B along with the
0 o8 "o racent tesults of the TASSGE and

W W . JADE* collaboratione at PETRA.
Fig. 7. Distridution of proton  ARTeement ameng the 3 experi-
time-of-flight weights aents is ressonsbly good,

for p » 1.4 GeV/e. slthough our craas-gections may

ba gogevhat highdr than the

single TASSO point at the higher end of the momantum range.
Radiative corrections have not bwen applied to oux data. -

Jur dats, however, show & significently highay cross-gsection at
wowmia near 2 GeV/c than is predictad by the lund group*s OCD Monte
Carlo? (a0lid line In Flgute 8). As a firet efforc to describe
baryou production, this wdsl neglacts A, produttion and leading
baryons snd has had its parsmaters fixed using the SPEAR dara mear
Ee g, ™ 5 CeVe Our dots indicate that Furthar adjustment of the
parsweters, or sowe additionsl dyosuics in the madel, ia required.
Qualitarive sgreemmnt, huwever, of both the p and j cross-sectioms
with the predictions of the model can ba obtained, as shewm in
Figure 9, £f ve incresse the normalization by ~1.25.
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Fig. 8, Production crass-gections for pep,
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Mg 9. Gomparison of
dofdp with the Lund Monte
Carlo. The curves come
from 8. Uu, Talk given ar
the SLAC Ssamer Institute
Topical Confersnee, July-
August 1981, but have heen
.ﬂl.‘ b’ 1.25.



R(A+R) AND R(p+p) MEASUREMENTS

The values of R cbserved in thelr respective momentum tanges

are:

+

RCAHA) = 0.72 + 0,18

R{p+p) = .66 & 0,25

1<pg O Gevic

0.4 € pc 2.0 GeV/c

and these are plotted in Figures 10{a) and 10(b)} along with previcus

weAsBuTements.

One can uee the exponentiazl behavior exhibfted bty the crosa-

section, (Ef&npzl do/dp within these momentum rangesl? to extra-
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Fig. 10. ER-values vsa energy for

(&) R(A+R) and (b) R(p+p) in
their observed momentum ranges
and (c) both R{A+A) and

R{p+p) after extrapolation to
all momenta.

polate beyond them. For the
A+ 3'5, an exponential e-bE
with b = 0.9 * 0.1 Gev~! 1s ob

served and leads to a relatively
amall correction which gives
R(A+A} = 0.80 + 0.24 extra-

Here
the error includes the estimated

polated to all womenca.

systematic error of the extra-
polarfan. In the wore limitegd
range of proton womenta, a slope
b= 1.6 t 0.2 GeV"! behavior
well describes the invariant
croge-section and leads to an
extrapolated value of R(p+p) =
2.48 ¢ 0.62 vhich is plotted 1in
Figure 10(c) along with the

The
proton extrapolation, however,

extrapolated A Tesults,

has substantial uncertainty due
to the large unobserved range of
momentus. A flattening of the
proton invariant cross—section

at higher somentus similar to



-8 -

the obaeTved A's would increase R({p+p) by about 40%. Thus, in a
sense, the extrapolated R(p+§) value plotted ir Figure I0{c) repre-
sents 8 lover limit which corresponds to 0.6 baryon-antibaryon pairs
per evant at PEP.

SOME TNTERESTING TVENTS

Two interesting events observed im this analysis are shown in

Figures 1} and }12. Fipgure 1) shows a two-jer evenit which
contains 2Kg's and noLhing else detected. The K;K; nass is 3.4

Gev/e2. Figure 12 shows a two—iet event with a A and 1, as well as
several y's, in one of the jets. The AL mass i 2.6 cev/c?,

Eunv BI62 SEL 9A)
1AIGGER OBF 5

6 PRENG PG mADRN 1540
B MAPY 11 CER
E- 2904

=
a197810

m{HzKs) « 3.38 Gevrc
p{rexg) » 13,3 Gavre

Fig. 11. Event #l.
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o{AR)EI0.82 Gevre

Fig. 12. Event #2.

CONCLUSIONS

Events containing both p and p are obtalned and these are
presently under study (aleng with a number with pp or pp). 1In
addition, substantial Monte Carlo work is beginning with hoth the
tund model and with our own modifications of the popular Ali NCD jel
oodel.

These first reswlts show baryons are clearly playing a fairly
substantiel role in ete” annihilation at PEP and PETRA. Hopetully,
future work will lead us to wnderstand fn some detall the
mechanism(s) responsible for their production and, perhaps, thereby
to a deeper understanding of the workings of nCD.
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