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ABSTRACT 

HeuurtMnta of inclusive A+A production for 1.0 < p < 10.0 
GeV/c and p+p production for 0.4 « p < 2.0 GeV/c show significant 
baryon production In o+a" annihilation at E c n - 29 Gev. A+K 
production raproianta 0.2 A'* or A'S par PEP*event while the ob-
•arvad p+p production Inplies all baryon-antibaryon pair production 
la occurring at leaat^ao often as 0,6 per event, depending on the 
yat to be Maaurad p+p production at high toaneatum. CaaperliionR arc 
Mde with tha flrat theoretical attempts to account for baryon pro­
duction at thaia energies. 

INTRODUCTION 
Wa praaent Mamretsents of Inclusive t^ and proton production 

obtained with tha Hark II detector running at PEP. A total of 5500 
hadronlc oventa have been observed from 15153 n b - 1 integrated 
lualnoalty recorded at E C a B u * 19 O V between February and June, 
19B1. SOM other Nark II result» from this Initial run are included 
in the talk of P. SCding which appears elsewhere in these 
proceedings.2 

* Work aupportod by the Department of Energy, contracts 
BE-A003-76SF00515 and W-7405-EHC-4B. 

(Preaenead at tha Annual Meeting of the Division of Particles and Fields 
of tha APS, Santa Cruz. California, September 8-U, 1981,) 
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A and A hyperontt »re MenUftetf by their p* 
nodes. Figure ] *hesu« the co»bined MSS distrifctition with UO * Pj 
< !t> M / t . (in ra; resolution &f $.% IteV with a total Matter ttf 9> 

A** and TO 1'k is estervt^t 
fare cl«*-of-flight tftforintion 
l« used for pretsna up « J.* 
Oe¥/c. For hiRher neMnt« alt 
track* art triad a* ptotoni. In 
addiUes, in tin via raewietrue-
lioft It tf required that {U the 
angle between the vet acaantun 
and the Itftt Joints* the teeon*-
«r/ vertex with ih* origin he 
le*t than «° ami that ( i i ) the 
distance between the origin ant) 
the lesondary vertex be at leatt 

the proper tie* dimltw-
clon for the A and A's, after 
biehgrounii tubtracEton, la thevn 
in Figure J. * observe • value 
CT " 6*4 t j.9 «M Whteh i t « o -
* latent with the' e»tahllthed 
value of ci * 7,9 em {dashed 
Hne>. 

A t i n tar analyst*, with 
the additional reqairenent that 

{ the distance of eJese** approach 
«i *a«h pie* with tha i t t w -
section point ha greater than 

, m ~A..~ w»J 

M R . 1. Invariant mass 
distribution for A+A events. 

i 1 

Fijr. 2. Pzepec lifetime 
dlstrlhottop of ft+j «\vnt*. 

2,* me, yield* the Kg ass* <«•« 
(rihittlon plotted t«t Flputv * 
,1«d tlw K- proper «(*•" 
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distribution shown In Figure 4. 
Aaatn the waaawed value ct -
2.75 * 0.27 cm Is in good agree-
nant with the nominal value CT -

Inclusive cross-sections for 
A and K° production arc deter­
mined using efficiencies obtained 
with a version of the OCD Home 
Carlo of All et al. 3 which has 
bean modified to include haryon 
production. Radiative correc­
tions have not yet teen applied. 
Cross-sections do/dp arc plotted 
In Figure 5 along with recent 
results from the TASSQ1" and J A D E S 

collaborations which are presented elsewhere In these proceedings by 
S. Wuts The TA8E0 meaauranenti are over the sane momentum range of 
1-10 CaV/e and are in good agreement with our results. 

p+p PRODUCTION 
Protons and antlprotons are 

Identified by tine-of-flight 
teehnlquea. Figure 6 present* o 
•cat tar plot of a 2, determined 
fro* the TOF and the Boaantun p r 

venue p for tracks in hadronie 
•vents. Bach aeintillator used 
hm la required to have been 
travetaed by only on* reoon-
atructed track, A tlaa-of-
fllgfet weight for each track Is 
then fotwd under the proton ?i a if 
hypothesis distribution. 
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«Aet« c Is clit neasuteo' elae *td 
tp U the expected tiaw-nf-
fllehc far a proton* This la 
theo nnoratallMd by the sua of 
itlatlar weights far plea, luwa 
and proton hypotheses, as des­
cribed earlier. ' Present 
vaaolutlon Is o • 3o0 paae for 
hadron tracks which U degraded 
froa tha SPEAR value of 300 psac 
dut to Increased scintillator 
attnnuatlon length observed to 
have occurred alnce our running 
at SPEAR. Particles are iden­
tified aa protons when tha 
renonullied Height w_ > 0.5 for 
0i4 « p « 1.6 OeV/c or wp > 0.7 

for 1.4 < p < 2.0 GeV/e. The becksround of aiaidantlfled hadrons, 
evident at high noaentua In Figure ft, Is subtracted using a careful 
simulation of the TOP 
response to calculate the 
matter of non-proton 
tracks In the Mont* Carlo 
which paaa the proton 
weight cues at each 

Although the hack-
Kramkd subtraction l a 
important (2S-40X) for 
BNMMHIta 1.4 « P < 2*0 

GBV/C, Figure ? anew* that 
a clear p+p signal fa 

Fi«. 5. Production crois-
sectians for A+A and K +K • 

nit . 6. 

a? Cttfeft 

ant. 
tea W 
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visible in the proton weight 
distribution., the dashed our*ea 
in Figure J shew the HMt* Carlo 
expectation* for non-proton 
track! with different tlae-of-
flight resolutions* tte cross-
tectle* errors presented below 
inclose, estimates of cite uncer­
tainty in the subtraction from 
variation of Che tMstiber o£ hums 
and fro* non-Gaussian resolution 
tells. Both these effects are 
itrongly const reined by the 
data. 

The p+p ctoBB-seetlons, 
do/dp, which raaule are platted 
In Figure 8 along with the 
recent results of the TASSO8 and 
JU>EU collaboration* at PCTRA. 
AgreeMnt aaong the 3 expert-
Mtit* is reasonably (mod, 
although our cross-sections may 
be eoaevhat high** than the 

single TASSO point at the higher end of th« ooaentias range. 
Radiative correction* have not been applied co our data* 

Jur data, fcowMr, SOON « significantly higher CToaa-aectlon «* 
•nurmta near 2 GeV/c than la pmdlecad by the Lund croup* 8 OCB Monte 
Carlo 9 {solid line in Figure 8), Aa a first effort to describe 
barrou production, this nodal neglocta i production and leading 
barrens and baa bed it* psraaatar* fixed using the SPEAR data near 
E C ( B < - 5 CeV. Que data Indicate that further adjostnent of the 
parameters, or sens additional dyMolca in the nodel, la required, 
qualitative egreenent, however, of both the p and A cross-sections 
with the predictions of the aodel tan be obtained, as sham in 
Figure 9, if we increase the nornaliration by ~)*2S> 

Fig. 7. Distribution of proton 
tlne-of-flight weight* 
for p > 1*4 GeV/o. 
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Pig* 8. Production croii-aaetloni for p+p. 
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Ftg> • • Onp«El«Mt of 
«lff/(lp with the Lund itaite 
Carlo* The carwi cam 

H ftW S. Bo. Talk ( l w a at 
the SUC Skawer Incticute 
Hkftteal Oaafareact. July-

^ August 19B1, but have k n 
acaled ny 1.25. 

v Iftw*) 
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R(A+A) AND R(p+p) MEASUREMENTS 

The values of R observed in their respective momentum ranges 

RCA+A) - 0.72 • 0,18 

R(p+p) - 1.66 i 0.25 

1 <, p *. 10 GeV/c 

0.4 < p i 2.0 GeV/c 
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and these are plotted In Figures 10(a) and 10(b) along ulth previous 
measurements. 

One can use the exponential behavior exhibited by the crosa-
2 

section, [E/4np ) da/dp within these aonenttm ranges 1 0 to extra­
polate beyond them. For the 

-bE A + A's, an exponential e 
^ ^ ^ ̂  ^ ̂  ^ ^ GeV - 1 is ob­
served and leads to a relatively 
final] correction which gives 
R(A+A) - 0.80 t 0.24 extra­
polated to all aomenca. Here 
the error Includes the estimated 
systematic error of the extra­
polation. In the nore limited 
range of proton momenta, a slope 
h - 1.6 ± 0.2 GeV - 1 behavior 
well describee the Invariant 
croee-sectlon and leads to an 
extrapolated value of R(p+p) -
2.48 ± 0.62 which in plotted In 
Figure 10(c) along with the 
extrapolated A results, "flie 
proton extrapolation, however, 
has substantial uncertainty due 
to the large unobserved range of 
momentum. A flattening of the 
proton invariant cross-section 
at higher Momentum similar to 

U) 

I jt*A 

ui.. . 
10 50 

Fig. 10. K-valuea va energy for 
<*> R(A+A) *nd (b) R(p+£) in 
thalr observed momentum ranges 
and (c) both R(A+A) «nd 
R(p+p) after extrapolation to 
a l l Momenta. 
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the obaeTved A'fl would increase R(p-tp) by about 40Z. Thus, to a 
sense, the extrapolated R(p+p) value plotted in Figure 10(c) repre­
sents a lower limit which corresponds to 0.6 baryon-antibaryon pairs 
per event at PEP. 

SOME INTERESTING WEN7S 

Two Interesting events observed in this analysis are ahovn i n 

Figures n and 12. Figure 11 shows a two-jet event which 
contains 2K 's and noLhlng else detected. The K*!K° Mass is 3.4 _ b 5 5 _ 
GeV/e , Figure 12 shows a two-Jet event with a A and A. aa well as 
several y'a, in one of the jets. The AA aaas Is 2.6 GeV/c . 

Fig. 11. Event #1. 
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Fla. 12. Event #2. 

CONCLUSIONS 

Events containing both p and p are obtained and these are 
presently under study Colony, with a number with pp or pp). Tn 
addition, substantial Monte Carlo work Is beginning ulth hntli the 
Lund model and with out own modifications of th.fr popular Mi r>CD let 
oodel. 

These f irst results show baryons are clearly playinfl a fairly 
substantial role In e +e~ annihilation at PEP and PETRA. Hopefully, 
future work will lead us to understand in some detail the 
necnanlsm(s) responsible for tbeir production and, perhaps, thereby 
to a deeper understanding of the workings of OCD-. 

http://th.fr
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