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N Program at JLAB

Physics Goals
® ‘Photocouplings A,,4,,S,, vs Q for known N resonances
—  Understand confinement and excitation mechanisms from QCD

®  Search for missing resonances expected from SU(6)xO(3)

—  Details of quark wave functions (symmetric vs. di-quark)

Theoretical Challenges

® Partial wave, isospin and channel couplings of hadronic decay

® [nterference between EM and strong interaction vertices

® Appropriate Kinematic/dynamical d.o.f.: relativity, gluons vs. mesons
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Kaon-Hyperon Electromagnetic Production

Open questions

® Strangeness content of proton (G0, HAPPEX, SAMPLE, PVA4)

* What mechanism produces ss pair (sea quarks, flux tube breaking, gluon radiation) ?
* Which previously Known resonances contribute to X, X final states?

® How significant are Born terms?

® Can missing resonances which couple to X, K channels be identified reliably?

Advantages of X ,K final states

® Easier to measure and analyze vs. N final states

® Resonance couplings to K channels different from N
®K  channelis an isospin filter (pure I=1/2)

*Weak decay > p - self analyzing

_1
o W(cost)dQ = 5(1 +afk, COS{'Hr)tga?urement of Wcos ) yields  polarization.
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Kaon-Hyperon Electromagnetic Production: Hadrodynamic Models
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Quark models: Insight into mechanism for creation of ss pair?

Flux tube breaks to create

. Y s
a) Direct knockout of u quark. ¥
SSs pair. N . .

u u u

b) VMD: reaction probes d d d
hadronic structure of photon p A p
(a) (b)
c) Photon probes virtual ss pairs in proton ¥ ,L/LA <
g m u
A u d s g g
/ p A
c S I . - K+ ©)
== —1
11| Fluxtube picture: Measurement of
c P polarization can be used to study spin alignment
u u d

of ss pair

Cole Smith - ANL Theory Workshop - Aug 29 2005



Review of CLAS K

0 photoproduction experiments

CLAS/McNabb et al., PRC 69, 042201R_(2004)
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Summary of Recent Fits: Operator Product Expansion PWA

A.V. Sarantsev et al., hep-ex/0506011

Combined fit to X0, p °

® Analysis finds new P, state at 1840 MeV, and

N

np CLAS, SAPHIR and LEPS data (d P,

® Fit also requires D ,(1870), D ,(2170)

® P state @ 1840 MeV consistent with SU(6) x O(3) symmetric quark model
® Inconsistent with diquark-quark symmetry

?Cr 0

do/dQ, wb/sr
ol 1517 1&3 r 1B 1650 1674 r 1688 “
L L .
ozf . . gl R
i T T s e {ww el
.1 —"+‘+*'l*pl+‘ﬁ“‘ ---hilfpl;,wur-:_-“ ; Lt ,j :',—'l'p
ILE: 1702 1716 r 1723 +++ 1743 . 1755 : 17eg
B.3[ - s - W t P,
b W T ;.tHi # ¥ 1756
L 4! = [ L »
o1 [ o T [ o o of i
[ 1 [ | 1 [ | 1 1 1 1 il )
MSEE 1788 ST 822, .| 1834 IET-TTI
QJi*ﬂ”ﬂ”z’ﬂ+!fr;ff#!;ﬂ*;fﬁf’”{y’ﬂkfHJﬁHfRW)M\/rﬁgfﬂi?(#t: 1 f 15%
pzft - - \‘J ¥
- 3 - o
a1t - -
o1 I . [ fk‘."
a3t 1260 1872 T 1827 1810 T
o / / : f./ :
o4 ;
Ll |

0.3
0.2
[tN]

Authors note sharp peak at W~1700
Ge'V cannot be fitted using

19\3\2

4N

CLAS data

17(*

= 140 MeV

conventional resonance parameters

\ 4

€0S O

Cole Smith - ANL Theory Workshop - Aug 29 2005

).

AK® SAPHIR

.......

-0

MEPREFIN PAP— , A
400 1600 1800 2000 2200 2400 2600

05

AK" CLAS

l-._,.__

ol
1400

1600 1800 2000 2200 2400 2600
M(yp) [MeVl



Summary of Recent Fits: Operator Product Expansion PWA (cont'd)

A.V. Sarantsev et al., hep-ex/0506011
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K°  * photoproduction - Different isospin channel

CLAS /E89-004 Bryan Carnahan (CUA)

Requires measurement of 3 final state
particles
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Summary of Recent Fits: Coupled-Channel Analysis

A. Usov and O. Scholten, nucl-th/0503013

®  Rescattering contributions enhance cross section near threshold
®  (Cancellation from  +p=> + N> S, > K+

®  Peak near W=1700 dominated by  +p=> S;;,> +N> K+
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do/dQ (ub/sr)

Summary of Recent Fits: Dynamical Coupled-Channel Analysis

B. Julia-Diaz et al., nucl-th/0501005

® (Coupled-channel effects from  °p and

*n intermediate states contribute

strongly

® Forward angle cross section suppressed

by CC near threshold

® it prefers third S, state at W~1780
with  ~100 MeV
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Summary of Recent Fits: Coupled-Channel Analysis

V. Shklyar et al., PRC 72, 015210 (2005)
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*No effect from P, (1710), D,,(1890) or D ,(1950)
®CLAS fit requires more non-resonant strength in S, channel

*P . channel saturated by P ,(1720) and P,,(1900)
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photoproduction — New CLAS 2005 data set

CLAS /'E89-004 Robert K. Bradford (CMU) submitted to PRC
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K photoproduction — New CLAS 2005 data set

CLAS /'E89-004 Robert K. Bradford (CMU)

Discrepancies between CLAS and SAPHIR K data persist.
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K photoproduction — New CLAS 2005 data set

CLAS /'E89-004 Robert K. Bradford (CMU)
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K photoproduction — New CLAS 2005 data set

CLAS /'E89-004 Robert K. Bradford (CMU)

K*A Beam—Recoil Observables K*A Beam—Recoil Observables
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0 photoproduction — New CLAS 2005 data set

CLAS /'E89-004 Robert K. Bradford (CMU)
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CLAS Frozen Spin Target (FROST)

Exp. E-02-112
Search for missing Nucleon Resonances
in the Photoproduction of Hyperons

using a Polarized Photon Beam

and a Polarized Target

F.l. Klein' 2, H. Crannell, R. Hakobyan, D.L Sober
The Catholic University of America, Washington, DC 2006

L. Todar!, R. Schumacher
Carnegie Mellon University, Pittsburgh, PA 15213

P. Eugenio', §. MeA leer, A. Ostrovidov
Florida State University, Tollahassee, FL 32306

W.l. Briscoe, 1. Strakovsky, S. Stranch, R. Workman
The GFeorge Washington University, Washington, DC 20052

J.0. Sanabria
Universidad de los Andes, A.A. 4976, Santafé de Bogotd, Colombia
E. Pasyuk
Arizona State University, Tempe, AZ 85287

C. Djalali, A. Dzyubak, D. Tedeschi, M. Wood
University of South Caroling, Columbia, SC 29208

P.L. Cole
University of Tecas at Bl Paso, Bl Paso, TX 70068

D. Jenkins
Virginia Polytechnic Mnstitute, Blackshurg, VA 24061

D.G. Crabb
University of Vimginia, Charlottesville, VA 22001

+

The CLAS Collaboration
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Full set of observables will be measured for first

time, permitting model independent PWA.

First experiments scheduled in 2007-2008
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K ‘Electroproduction : Spin Polarization Transfer

Carman et al., PRL 90, 131804 (2003) Raue and Carman, PRC 71, 065209 (2005)
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K

electroproduction — Structure functions vs cos

*at P=0.65

CLAS /E00-112 Pavel Ambrozewicz (CMU)
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K

0 electroproduction — Structure functions vs cos  * at =0.65

CLAS /E00-112 Pavel Ambrozewicz (CMU)
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| Structure function for  © production is consistent with zero.
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K electroproduction — Structure functions vs W at Q?=0.65

CLAS /E00-112 Pavel Ambrozewicz (CMU)
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Strong enhancement in

o, Ot forward angles around W=1.7 not seen in models
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K O electroproduction — Structure functions vs W at Q®=0.65

CLAS /E00-112 Pavel Ambrozewicz (CMU)

]

cos 8F=-0.60 cos #F=-0.25 cos #F=0.05 cos #F=0.35 cos #F=0.65 cos 8F=0.90
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Models clearly should be refitted to these new data
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K, K Oelectroproduction — Q2 Dependence

CLAS /E00-112 Pavel Ambrozewicz (CMU)
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More rapid falloff for K& °
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0.6

0.4

0.2

p>  (1232) Magnetic Dipole Transition Form Factor

Sato,Lee PRC 63, 055201 (2001)

Instanton (Merten)

hCQM (Giannini)

GPD (Stoler)

—— S—L Dynamical (Dressed)
S—L Dynamical (Bare)

CLAS E1B
CLAS E1E (Prelim)
CLAS E1—6 (Prelim)
HALL C

Bartel

Stein

Batzner

Alder

e »>OPION

Foster and Hughes

10
Q% (GeV?)

Dynamical models: Strong contribution from pion
cloud rescattering at low Q.

C. Alexandrou et al, PRL, 94, 021601 (2005)

m,=0.51 (ISeV
mﬂ=0.45 GeV

m, =0.37 GeV

m_=0. (chiral extrap.)
PDG

fits to experiment (MAID)

X P H @ ¥ D X

2 x .

1.5

Quenched Lattice: Agrees with data near Q?=0, falls more slowly
than data for 2 > 0
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What are we probing at low QP ?

e’ X
y

M1, E2, C2

e

Short Range Physics?

® Gluon exchange = D-state admixtures

® Deformation of N/
N(939) A (1232)
§=3/2 S5=3/2
aa'
ay (1s)2 bg as?
C2/E2

1.=2 L=0
S§=1/2 (ld)]
b (1s)?

1L=2

Cole Smith -

Long Range Physics?

L0+,50+,M1-,51-
E1+,S1+MI1+,...

® Coupling to pion cloud

® 2-body currents

S=1/2

ANL Theory Workshop - Aug 29 2005
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£ / Mo ()

Si. / My, (%)

Quadrupole Transition — Lattice QCD vs. Pion Cloud Models

> (1232 %

m<a»

MAMI ® JLAB-CLAS
BATES

HALL A (LAVO4)

HALL A (SARTY PRELIM)

Pion Cloud (Sato,Lee)
Pion Cloud (DMT)
MAID (Drechsel)
Soliton (Walliser)
Quark (Li,Dong,Ma)

C. Alexandrou et al, PRL, 94, 021601 (2005)

@ chiral extrap.

A Bates
OCLAS
SlEMI (%) S L
0.0 0.2 0.4 0.6 0.8 1.0 12 1.4
T T T T T T T
@® chiral extrap.
A Bates 7]
O CLAS
1 1 [
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4
Q? GeV?

Low Q2 behavior of C2/M1 strong test

of calculations !
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Preliminary CLAS Results for REM and RSM

Erv / My (%)

St/ M (%)

CLAS /E89-112 C.Smith (UVA)

—10

A MAMI ® JLAB—CLAS

v BATES ® UIM/DRFIT

B HALL A (LAVD4) ® CLAS (PRELIMINARY)
1 HALL A (SARTY PRELIM)

A ELSA (GOTHE UNPUB)
B ELSA(BANTES UNPUBY

Pion Cloud ESOto,Lee)

~———  Pion Cloud (DMT)
——  MAID (Drechsel)
***** Soliton (Walliser)
——  Quark (Li,Dong,Ma)
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Still unclear whether

apparent dip in S1+/ M1+ at

low @ is real.

Reanalysis of ELSA low Q points

in progress.

(R. Gothe, private comm.)



Response at  (1232) peak - Comparison to Bates at Q2=0.127 GelV*

® \ertz ™ Kunz A Sparveris MAID2003
® CLAS Preliminary E=1.046 Q2=0.16 __ bmt
Sato-Lee
25 T
20 E o b
. . r Model variation negligible between
E 20 c @:0‘127 and 0.16.
R, +eR, 1 -
5 W=1.17 16 W=1.232
- C Good agreement between Bates and
|::I :I 11 1 | | 11 1 1 | 11 1 | | 11 1 | D -I 11 1 | | L1 1 1 | 11 1 | | 11 1 1 CL%forT+Land'qq-‘
l::l - \ D i SRR LR mea&lﬁ'em@nt&.
-2.5 b C
E [ -
-7.5 F _-0 | Disagreement with Kunz point (M)
. I or LT.
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0 I S 2 :_ g[oﬁa[ﬁt( _____ )favorsjato-Lee
- 5 RS Y model at W=1.232.
RLT -7 N i
N -2 |
_4_ | 1 111 | 1 111 | 1111 1 111 | _l 1 111 | 111 1 | 1 111 | 111 1 |
-1 =3 il 0.2 1 —1 —0.2 o .3 1
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MAMI experiment: LT-asymmetry at Q°=0.2 GeV*

D. Elsner nucl-ex/05?

pLr(658) =

0o (6 = 0°) + 0u( = 180°)

o0 =0°)— 0y(¢=180")  \/2er(e+ Dorr

Raw asymmetry in agreement with CLAS
data, however MAIDO3 fit yields larger

~ F(0T)

oT +€LJL + €EgTT

R{(S5. + 657, cos 6T My}
| My |2
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o SN0k
02f Sato-Lee - NI f-“\
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0.1F ‘-‘3;:, ] E 5
Sop B I
=N | >
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01 - %i o ] ——
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Model Dependence most easily visible in Legendre coefficients

3 4
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_I"_Lb 2 L | D .....................................
15 2
1 —4
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O F -2
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2 1
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N . —a . N -5 . .
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Laryge difference between dynamical models

for A1 and DO.
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o =vi Ry +vrRr +vir i cosor + verRyr cos 20,

vpRp +vrRy

Rrr

A+ A1Py(cos8) + Ay Py(cos b))
Cosin” 67

(DQ + D1 P1 (COS 9;)) sin 9;

Leading order M1+ multipole terms

2R6(.7W1+E6+)

~|My4|* + 6Re(Mi 1 Ef,) - 2Re(Muy M} )
3 r "

—§|M1+|2 — 3Re(M11E;}) — 3Re(My4 M;_)

Re(M4Sy4)

6R6(M1+S:+)

Large difference between MAID and dynamical
models for D1, which is dominated by Re(S,,)



Sato-Lee Model: Sensitivity to details
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Recoil Polarization in p(e,e’p) °

Hall A /EI1-011 J.79. Kelly (UMd.)

do 0'0[ - o ]
—————=—|1+P- S, +h[A.+P -5§
dEcdQ.dQp 2 e+ hlAe 2

scattering plane  (lab)

reaction plane (cm)
do Pyl W o . o

+/ef (1 + €)[(Ryr + RYSn) cos ¢ + (RSt + R4Sy sin ¢ |
+& [(Ryr + RE;Sy) cos 2¢p + (RLS) + RS, sin2¢p |

+hygf (1 — &) [(Rjp + R4S, sing + (RS + RS, cos ¢ |
+h V1 — e2[R:S1 + RIS ] ]

oL =4.53 GeV QF=1.0GeV 1.17<W< 1.35GeV
* Measured angular distributions for 16 response functions: 14 separated
+ 2 Rosenbluth combinations

® Both real and imaginary type responses > phase information for

amplitude analyses

SEMR, SMR without sp truncation or M, dominance
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Recoil Polarization : Separated Response Functions

Hall A /EI1-011 J.79. Kelly (UMd.)

3
2-
1
of

-1

F -
-2 #

1.5

(=T
T T

1.0

1 os

0.0 -+

]
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MAID2003

Some LT responses not well described by reaction models
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Recoil Polarization: Extracted Multipoles

Hall 4 /E91-011 J.9. Kelly (UMd.)
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————————— Born
— MAID2003
DMT

Multipoles extracted starting with Born baseline fit

First “model-independent” determination of multipole phases in electroproduction
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Recoil Polarization: Results

Hall 4 /E91-011 J.9. Kelly (UMd.)
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Electroexcitation of the Py,(1232), P, (1440), D;(1520), and §,,(1535)

PHYSICAL REVIEW C 71, 015201 (2005)

at 0% = 0.4 and 0.65(GeV /)

I G. Aznauryan,! V. D, Burkert,” H. Egiyan,” K. Joo,” R. Minehart,! and L. C. Smith*
YWerevan Plvsics Tnstitute, 375036 Yerevan, Armernia
Thenray Tefferson National Accelerator Facility, Newport News, Viepimia 23606

o
n

*University of Connecsions, Stoers, Connecticut (WH269
Umiversity of Virginia, Charlottesville, Virginta 22901
(Recerved B Tuly 2004: published 6 January 2005}

N W=1.22 GeV E W=1.46 GeV F W=1.54 GeV
F 0y W o
E (a) ¥ 05 () : :
Lo Ty b KN Observables used in global fit
5 F _ ¥ 2/ data
L W=1.22 GeV 0 Z F W=1.54 GeV Number of
- n, Observable 0’ data points M DR
(@ e ol AU 3
1 o r 13 o 1 =" 0.4 3530 1.22 1.21
(Lo-(1.65 6537 1.22 1.349
C I%I:.-T_:I .4 2308 .62 1.97
iW=1.22 GiYi,' W=1.54 GeV {1.6-().65 1716 1 48 1.75
;:-----"" (g) A.;.--[.‘T':":I .4 056 1.14 1.25
LENAL A g 0.65 805 1.07 1.
-1 0 1 -1 0 1 n
App(m™) (.4 a1y 1% 1.63
15 + : (165 #®12 I.14 1.15
;—W_=1.22 GeV 1 EW=1.46 GeV W=1.54 GeV L] -1'_4:‘ ] {1,375 172 132 1.33
= () 05 E (k) F (1) () ’ N N -
D GHA N 0Fn " (.75 412 1.42 145
N R -0.5
-1 0 1 -1 0 1
cos ec.m.
UIM TABLE IV. Amplitudes of the| Py;(1440)|and Dy5(1520) obtained in the analysis of m electroproduction. Multipole amplitudes
are in pb'? units; helicity amplitudes are in 10 GeV Y2 units. Helicity amplitudes for the Pp1(1440) electroexcitation are obtained
- DR using IM = 1440 MeV, I'yy = 350MeV, and S,y = 0.6l Helicity amplitudes for the D3(1520) electroexcitation are obtained using

M = 1520MeV, 'y = 120MeV, and fi.x = 0.5.

Resonance 0? M) JE .8 s AL pA3 o512 Approach
Pr(1440) 0.4 0.07 = 0.01 0.31 =0.01 —15+2 44 +2 IM
0.02 +0.01 0.29 +0.01 —4+2 41 +2 DR
0.65 —0.02 £ 0.02 0.31 £0.02 4+4 44 + 4 IM
—0.11 £ 0.02 0.26 =0.02 23+4 37+4 DR
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Global Fit - Sensitivity to P,,(1440)

E=1.515 Ge¥ =04 Gey*

4 Y
cost, = —0.625 cosW, = —0.375 cost, = —0.125 p(e’e ]T )n
3 o/ =Im(LT)
S
g — 0.5 b'"shiftinS,,
s
— 0.5 Db"shiftin A,,

1.23 1.5 1.25 1.5 1.23 1.5
— e == oms )y W(Gev)

./ sensitive to Imaginary part of P, (1440) through
interference with real Born bacKground. Forward peaking shows

importance of pion pole.
Cole Smith - ANL Theory Workshop - Aug 29 2005




100

107 Gev /2
O

—-100

Global Fit to CLAS Data
P,,(1440) Photocoupling Amplitudes
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O
A PDG
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1 2 0 1 2
Q* (GeV?) Q* (GeV?)
zero crossing ~ Q=0.5 Gel Stronyg longitudinal strength.
Hybrid ( G) model excluded Breathing mode or pion cloud?
3
— a°G Li RQM-Capstick.
_— ‘ q 37'[> Cano RAM-Simula
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Exclusive

¥ Electroproduction at High Q°

Hall B /E99-107 K. Park (USC, Kyungpook)

T bl va., W [GeV],

O IGeV = 1.71

- 4
& Ar
o MT 2 M
3SE - Sato-Lee e DATA oev= O
W[GeV] 1.1-1.8 0.02(35) - MAIRSS pl’ 1= 1423
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CSCM -1.0- 1.0 0.2(10) 2
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018 cos®, =0.125 | 014 cos®,’ =0.375 £
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11 1.2 1.3 1.4 1.5 1.6 11 12 1.3 14 1.5 1.6 F
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[ E " — ’
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015 cost, =0.625 | 01§ cost, =0.875 | mmmm- MAIDDI TurmOff 5 at P11 o
g G g ey, B ﬂ:igg TurmOff A, at P11 talk for preliminary
""" fit results
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Asymptotic behavior of p=>  helicity amplitudes

§ A D1 A D1
pQCD scaling: } 3 —> 1/: Q° QR
N S —
(X=T) (Tz—am

1 1
E2 =-"A..+ A
o 12 "o [312 E2 Q%27 1 No pQCD scaling
m [l = observed up to Q=4 Gel*
1 «/3
Mi=-_A,-Y2A
P 1/2 2 3/2

Yang and Kamalov, Mod Phys.Lett. 418
(2003) 248

Helicity conserving A4, ,
—op scales as expected, but
strongly supressed relative

toA4,,

—-150

—-200
0

2 3 4 2 3 4
Q? [GeV/c]? Q? [GeV/c]?

DMT model fits to JLAB  °
electroproduction data

Cole Smith - ANL Theory Workshop - Aug 29 2005



Exclusive  ° Electroproduction at High Q°

Hall B /E99-107 M. Ungaro (RPI,UConn)
CROSS SECTION 0* for different cos®  W=1.230 Q"= 3.50

15 bins in W - 20 MeV bin size - 1.1 - 1.4 GeV

— _ S as £ wrlr 8 = - LA -1L40 T TEE -I'.lr*.l E
7 bins in Q2 - variable bin size - 2-6 GeV " E ] us
65 0.2 M ;o
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Exclusive Meson Electroproduction at High Q°

Hall C /E01-002 AN, Villano (RPI), M. Dalton (U. Witwatersrand)
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CPhysDB: CLAS Physics Database

clasweb.jlab.org/physicsdb

CLAS Physics

CLAS Physics Database.:.

Start page | Search | Qverview | Login | Edit | Register
Search form for the data related to the CLAS physics

Yaou are not logged in. Lagin,

Select reaction:

Beam: Target: Final state:
any vIE‘ any -|= any o al

olarization: olarization: olarization:
any vIE‘ any - Iany S ]

Select kinematics range:

2 2. = 2 2.
&, [GevP:  — &[GV

W [Gev: I W [Gev] ]
&T\il’]: &wx: &
Ev’mim: Evmax: il
Select observables:

Quantity ds/dM( r+,p)
measured: ds/dM(n-p)

d/deos{ B m-))

dofdcos(8(m+))  +|

Additional search criteria:

Spokespersons: [
Year: [
Experiment identifier(s): |

-] Search Results Table Composition [Z)

Available fields: Fields selected for output:

Final state polarization 4| > |Measurement identifier
Beam = |Final state

Beam polarization : QZmin

Target —p2max

Target polarizaticon Z5 wmin

¥min Wmax

HMAX JEEY Quantity

Eymin Dn |Experiment title

Eymax Zuthors

Publication reference = Year

Limit, |100 j‘ Clear form Startsearch | [~ Results in a new window

Developed by Moscow State University
V. Mokeev, V. Sapunenko, M. Stepanov

2 2| a2 2
n'p 0.4 0.4

Database
Search results

Ciiek the messurement 10 (idenifier) te view partiouls” measwement datz

Next page >>

Spokespersons

You are not lagged in.
Experiment name:
E3-042 CLAS Experiment
Spokes persans:

V.D. Burkert, R. Minehart
Year: 2003

Measurement comment: NULL
Publication(s):

fle
Bean: e, polarization: polarized
Target: p (Z=1, A=1), polarization: none
Final state: np, polarization: none

win’ 04 GeVZ Qo 04 GeV2

126 GoV Wingoe? 128 GV
03307 Hpx? 0.3307

Select data siice:
cos(8,) - [0758] cmensioniss

Fit ¢ dependence.

[T AsBCos(2o)sCcos(s)
I AsBcos@e)Cros(s)

Click here to view sliced data.

Phys. Rev. C, 68 03220101 K. Joo, LC. Smith, V.D. Burkert R. Minehart, and CLAS
e (2003) Callahoration esonance Region

Observable quantity measured (¥ axis): &, (8,, ,), 1/sterad

Parameter (X axis): o, deg
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Measurement of the Palarized Structure Function of Single pi0 Electiopraduction

71 1.1 1.1 E89-042 CLAS Experitasnt V.D. Buskert, R Mitabart | 2003
E7uz n'p 0.4 0.4 114 1.4 E89-042 CLAS Experiment ¥.D. Burkezt, R. Minsbart | 2003
E7ui np 0.4 0.4 118 1.18 E89-042 CLAS Experiment ¥.D. Burkert, R. Minebart | 2002
E7id nlp 0.4 0.4 122 1.22 E89-042 CLAS Experiment V.D. Burkert, R Minehart | 2005
S p 0.4 0.4 1.26 1.26 E89-042 CLAS Experitasnt V.D. Buskert, R Minebart | 2003
EE n’p 0.4 0.4 1.3 13 E59-042 CLAS Exparitant ¥.D. Buskert, R. Mingtart | 2003
E7u7 ’p 0.4 0.4 1.4 1.34 E89-042 CLAS Experiment ¥.D. Burkert, R. Minebart | 2002
E7u8 nlp 0.4 0.4 1.38 1.38 E89-042 CLAS Experiment ¥.D. Burkert, R Minehart | 2008
B3 p 0.4 0.4 1.42 1.42 E89-042 CLAS Experitasnt V.D. Buskert, R Minebart | 2003
Emin p 0.4 0.4 1.45 1.48 E89-042 CLAS Experitasnt V.D. Buskert, R Mitabart | 2003
Efu1l n'p 0.4 0.4 1.5 15 E89-042 CLAS Experiment ¥.D. Burkezt, R. Minsbart | 2003
Efuiz np 0.4 0.4 1.54 1.54 E89-042 CLAS Experiment ¥.D. Burkert, R. Minebart | 2002
Efni3 nlp 0.4 0.4 1.88 1.58 E89-042 CLAS Experiment V.D. Burkert, R Minehart | 2005
Eid p 0.4 0.4 1.62 1.62 E89-042 CLAS Experitasnt V.D. Buskert, R Minebart | 2003
Efuis n’p 0.4 0.4 166 1.66 E59-042 CLAS Exparitant ¥.D. Buskert, R. Mingtart | 2003
EIMd nﬂp 0.35 0.45 1.1 11 dzufdcostsw)awv E-89-037 Electroprodurtion of the P33{1232) Resorance | ¥ Burkert, R Minshart | 2002
EIM2 nﬂp 0.35 0.45 112 1.12 dzﬁfdws(a,,)dw,, E-89-037 Electroprodurtion of the P33{1232) Resorance | ¥ Burkert, R Minshart | 2002
ELIES n'p 0.35 0.45 1.14 1.14 dzsfdcostsw)awv E-80-037 Electzoproduction of the PA3{1232) Resorancs | ¥ Burkert, R Minstart | 2002
Measurement E7M5




