> -Hyperon Radius

Charge Radius and Total Cross Section
Measurement at E781 /Selex

Henning Kriiger
Max-Planck-Institut fiir Kernphysik, Heidelberg
on behalf of the E781/SELEX Collaboration

e Electromagnetic Probe (e.g. e7):

(r?) = 47?/ r2. p(r) ridr
Electromagnetic Charge Radius

e Hadronic Probe (e.g. p) in absorption region:

(2, = (), 2

Total Cross Section

= Classical Methods — Modern Techniques




Are Charge Radii Flavor dependent 7

mean square radius [fm?]
electromagn. inter. | strong interaction
p® 0.74 &+ 0.02
p® 0.79 + 0.03
p° 0.72 +£0.01 0.72 £ 0.02
n —-0.11 +0.03
Y- 0.9+0.5 0.62 £+ 0.02
=" 0.54 + 0.02
T 0.44 + 0.01 0.43 £+ 0.02
K~ 0.34 &+ 0.05 0.37 & 0.02
KY —0.054 £+ 0.026
®Mainz 1974

P Garching 1997 (Lamb shift)
“Dispersion analysis 1996
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Differential cross section for
elastic X "-e " scattering

w
T T

iy
o

—— pointiike

sy
o
M
|

— «’>=0.5fm?

do/dQ® [mb/GeVic?]
o
|

— <?>=0.81m" 3

'y
T

10 ¢
10 . Q’max _
10

10 E

| | |
8] 0.05 0.1 0.15 0.2 0.25
Q® [GeV/cH

- dQ? Q*
Gr(Q%) =

d 4 2h2 2
= (1 - ? ) - F*(Gg, Gy, Q%)

max

Gu(Q%) = (1 + %Qz(fr?ﬁ) -

K —1



Kinematics of elastic hadron electron
scattering

Event variables: Q?, s
Observables: Ps-, Py 05—, 0, (P )

Requirements to the experiment:

e >~ beam
e scattering angle — silicon microstrip detectors

e good momentum resolution — spectrometer
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. S

Segmented Large zp Baryon Spectrometer

o Fixed target experiment at Fermilab using a
600 GeV/c ¥~ -hyperon beam

e Collaboration with 120 members from 20 countries

e Main topic: Charm baryon production and
spectroscopy

e Rich hyperon physics program
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Particle indentification

Events
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Number of ETRD clusters

e 91.5 % efficiency of X~ identification (BTRD)
e 95 % efficiency of e identification (ETRD) at 20 GeV /c



A typical elastic X 7-e~ scattering event

Event: 20026833 Run: 9150




Comparison Data—-Simulation

Simulation using GEANT package:
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Q* -resolution: 2.7 % (C-tgt) to 4.2 % (Cu-tgt)



Preliminary Results

evts./0.002 GeVZ/c?

10 +

0.05 0.1 0.15 0.2

Q° [GeV/cH
SELEX (r*)[fm?] (r*)[fm?]

227 10.60 £ 0.08 £ 0.08

p |0.70%0.06 £0.06 | 0.72+0.01 @

7w~ | 0.00x0.06 £0.06 | 0.44 £0.01 °

“Mergell ef al, Nucl.Phys.A 596, (1996) 596
P Amendolia ef af [NA7 Collaboration], Nucl.Phys.B 277, (1986) 168



>7-p Total Cross Section at 600 GeV

Beam Target Counting

FO Ftr

Transmission ratio yields partial cross section; extrapolate to
2 = 0 for total cross section:

1 . F E ()
Otot (1) 1= p—LélglOlOg |:Ft (OQ) : tE(O )]

(F": target in — . target out)

SELEX : no liquid hydrogen target. Two alternatives:

(1) Use C and CH; targets and take difference

(2) calculate from ratio of proton-nucleus and
3.7 -nucleus cross sections

=> En route we also obtain A-dependence of X227 cross section



Extrapolation to Total Cross Section

Differential scattering spectrum for ¥~ carbon:
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e Clear visibility of Coulomb, coherent and incoherent region,
e restrict to coherent region, extrapolate to ¢t = 0



A-Dependence of Total Cross Section
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O1ot(XA) = 09 A%, @ = 0.77+0.05

Use Glauber model to extract o:,: (X~ p) from x-section ratios:

Ttot (B A) _ E(A, 010t (57 D))
oot (PA) §(A, 010t(pp))




7w~ -N and ¥7-N Total Cross Sections
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Plab = 610 GeV/c (1/s = 33.9GeV/c)

method oot (LTN) [mb] | gt (™ N) [mb]
CH2-C difference 33.7 £ 31 26.0 &+ 2.1
o10t(Be target) 374+ 13 271+ 15
o10t(C taget) 370 £ 08 26.4 + 1.3
total result ' 37.0 £ 0.7 266 £ 09




Conclusion:
Strong and Electromagnetic Radii
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Preliminary results from E781/SELEX:
® Utot(E_N) = 37.0£0.7 mb (\/5 = 33.9 GeV)

o Charge radius (r?)5- = 0.60 £ 0.08 fm?



