Kaon Electroprod' '
Body Syst

Jefferson Lab EXxperi

Joerg Reinh
Florida International Universit

pres'ented at
October 17’ 2003 i R e



. 3,4He data

Outline

Motivation/history

Experimental program
Ln final state interaction
S production off the neutror

- = ....-:..
Parasitic analyses: w, *C, #’Al




Once Upona Time

(last millenium)

CEBAF PROPOSAL COVER SHEET

This Proposal must be mailed fo:

CEBAF N Ov.

Seientific Director’s Office J an l9

12000 Jefferson Avenue
Newport News, VA 23606

and received on or before 1 October 1991,

Dec. '89 &

e

¢

IS THIS PROPOSAL BASED ON A PREVIOUSLY SUBMITTED PROPOSAL OR LETTER

OF INTENT?
B YES D NO UPDATE

TITLE: - '
Electroproduction of Kall;ns aln_::t 'Light_if‘-,; permuclii o1

CONTACT

FE‘RSQN: [ B. Zeidman

IF YES, TITLE OF PREVIOUSLY SUBMITTED PROPOSAL OR LETTER OF INTENT:

ADDRESS, PHONE, AND
ELECTRONIC MAIL
ADDRESS:

Same Title 89-013

R L T AP,

Argonne Rational Laboratory
PEY-203 ¢,
9700 5. Cass Ave. . .
Argonne, "IL 60439-4843 "~

Phome; (708)972-4327 Diiuei. ZEIDHARZANIPHY -~ |

(CEBAF USE.ONLY) .{r 59-013 (Sapareat)

Receipt Date | cc7 91
. Tae Alumlae 4 12 Do gl_oaid LA A




E91-016 Goals

Electroproduction of K* on D, 3He, 4He

First survey of the (e,e'K) reaction on complex
Choose light nuclear targets because of large cross sections for Ka
signal/background ratios; good yields with short runs.

Measure quasifree L and S production on D, **He at E =3 GeV/
E.=1-1.5 GeV, g,=1.5-2 GeV

Measurement of K+ production on D, 3*He with high preC|S|on - =
a) <3% statistical error over most of the missing mass spectrum
b) the 3HL and 4HL bound state yields with <3% errors -
c) experimental data for K+-p and mass dependence of various rates, backgrounds, etc.

K™ production on D sensitive to L-N and S-N intercations; study L-N and S-N intercations in the cusp regic
VVery few data available, even for H; theoretical calculations by Cotanch, Donelly, and others

Measure hypernuclear bound state production on **He
Tests reaction dynamics and wave functions

Possibility of observing: bound S hyper-nuclear states; di-baryons

Provides a solid basis for planning future studies; a comprehensive base fc
measurements extendable to cover wide range of energies and angles




Predictions for D(e,

S.R. Cotanch and S.S. Hsiao, T.W. Donn

332 [~ | —
d(e,e'K)YN
Ee'il.ﬁ GeV
166 |
y Eor=2.5 GEV
4 0,=10°
83 - - -
K
‘(_2£..,‘,}
sr--GeY
33 |- -
1417 - U208 GaV ¢(e,0"K)An
16.6 . T . 5.20 S o uncertalnty from
2.05 . . = yv.a33 YIFILLEER An interaction
' M (GeV) ————— no An lateration
b -
(.ri.g.!.f; 0.2501~ 112,06 GoVv | | E: j 2:: .

6, =10°
0.167 4

0.083 Me=2.11 GeV

0.0




Ta_rgets:_lH, ’H, Carbon, Aluminum
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Particle Identification

SOS Particle ID with TOF and Aerogel Cerenkov
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H(e,eK) Monte Car
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X-section para
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Modeling
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Ln Potential Par:

V(‘r) — VASTE/ﬁAQ 4 VRe?‘"?/fﬁRQ

Model | state Va (MeV) | B4 (fm) | a (fm) | r (fm)
Verma | Singlet (*Sy) | -167.34 1.100 | -2.29 | 3.15
Triplet (°Sy) | -132.42 1.100 | -1.77 | 3.25

Jillich A | Singlet (*Sy) | -373.94 0.790 | -1.60 | 1.33
)

)

Triplet (°Sy) | -144.14 1.059 | -1.60 | 3.15
Jillich B | Singlet ('Sg) | -131.49 1.095 | -0.57 | 7.65
Triplet (*S;) | -189.60 0.964 | -1.94 | 2.42

Table 5.9: The parameters for the various potentials used in Eq. 5.11. The strength
and range of the repulsive part are fixed for all three potentials at Vz = 246.80
MeV, Br = 0.82 fm for the singlet state, and Vz = 181.68 MeV, Br = 0.82 fm for
the triplet state. From [8].
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Measurement of Ry at large W

Jorg Reinhold
June 8, 2002

The (e,e'K+) reaction on deuterium produces A, £9, and £~ hyperons. In
a quasifree picture, the A and £9 are produced of the proton, and the £~ is
produced of the neutron. Isopsin conservation at the hadronic vertices predicts
for the ratio total ¥ production of deuterium (X% + £7) to X° production of
hydrogen,
da +
Ry = ::zhd_}ﬁ E:]] , (1)
i (vp — KTEO)
values of Ry = 3 for f-channel and Ry, = 1.5 for s-channel. Photoproduction
experiments performed in the 70s measured values of Ry = 2.37 £ 0.11 £0.12
[1] and Ry = 2.73 4+ 0.18 [2] for W = 4.6 GeV and W = 5.6 GeV, respectively.
Jefferson Lab experiment E91-016 measured Ry = 1.6 for W = 1.9 GeV. The
only earlier electroproduction experiment averages at Ry = 1.80 for W = 2.4
GeV , but, suffers from large errors. All the results are summarized in Fig. 1.
An almost linear increase of Ry with W is observed. Therefore, Ry could be
a measure of the evolution of the reaction mechanism from primarily s-channel
at low W to primarily t-channel at high W. The existing data, however, don’t
cover the transition region. The goal of this proposal is to measure Ry from
close to threshold to the maximum W accessible with the proposed Hall C
equipment. With 11 GeV beam energy, a maximum of W = 3.6 GeV is reached
for Q% = 1.4 GeV?2. At somewhat lower W L/T separations are kinematically
accessible. This should also be explored. A measurement of Ry up to the maxi-
mum possible W combined with an L/T separation at lower W could determine
the kinematic ranger over which longitudinal components dominate the reac-
tion mechanism. This could guide experiments which strongly depend on the
assumption of longitudinal mechanisms, like meson form factor measurements.




Bound A-Hypern
for He

N B =130 keV, J*= (1/2)* (Hypertr

4 He  Byoung (07)=2.93 £ 0.03 MeV.

0%)=2.04 + 0.04 MeV E
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Different Production Mechanism: — '

(K,r) negligible spin flip strength, good momentum matchlng may popul %
substitutional states _

(m,K) substantial momentum transfer, may excite higher spin states,
spin flip strength

(v"K) Electroproduction: Large momentum transfer, large
strength
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Summary
1 First d(e,e'K) with good resol

I R, =1==>quasifree productic
1 Rg=1.6 ==> S production s-
| First ever A(e,e'K) for A>2
| “He(e,e'K)* H qualitatively shows

Outlook

-HNSS achieved 1 MeV resolution
-Hall A will take data early 2004 (Franco Garibalc | Saturday)
.New hypernuclear spectrometer HKS will take da 2004
(S.N. Nakamura, Saturday) B :' ;
.The HKS collaboration is considering the use ¢
for future few-body studies r
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