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Objectives

(I) Long Range Correlations search

a) Measure spectroscopic factors for states
near the Fermi level. Spectroscopic factors

depend on SRC and LRC.

b) Measure cross sections for these low lying
states to 500 MeV/c in p_.... Excess strength

here is theoretically identified as due to LRC.

c) Search for Q2 dependence of spectroscopic

factors.

207T1, low lying states
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Objectives

(Il) Identify dynamical relativistic effects in
nuclear structure.

Measure cross section asymmetry A, around

the three momentum transfer. Relativistic mean
field theory predicts an A dependence on

P.i.< 300 MeV/c due to dynamical

enhancement of the lower component of the
nucleon wave function. Calculations which do
not include the enhancement of the lower
component predict a substantially different A,

behavior.



Carbon Cross Section Analysis
1) Can be done with raster off and on

2) Determination of effective charge as a function of raster cut.
Large raster pattern and Bi target slipping requires determining
charge in a given raster cut to obtain cross section.

3) Can be done with varying acceptances to determine empirically
acceptance effects.

Measured average cross section depends on acceptance effects
and physics effects.

4) Interesting in its own right. Never been measured before in these
Kinematics.
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"?C(e,e'p)"'B preliminary cross sections atp___ =100 MeV/c
Raster off, |dp|<0.045

"B state (MeV)  dphi,dtheta full |dphi|<0.02, |dtheta|<0.04
Gs 2.92 3.30
2.124 0.44 0.45
5.020 0.26 0.36

Units 10 cm?/MeV/sR?

The average cross section as a function of acceptance should change.



12C(e,e'p)”BgJS average cross sections and theory

|dp[<0.045 Raster off results
Theory assumes there
1.-10 MeV, FWHM2 , are 2.8 protons in the
phi wide open sig = 2.92e-33 cm“/sr’/MeV 1p3/2 shell.

theta wide open <theory> = 3.52e-33
data/theory = 0.83

0.95 MeV, FWHM
sig = 3.30e-33

lphi| < 20 <theory> = 3.59¢-33 Theory is averaged
ltheta| < 40 data/theory = 0.92 over the acceptance to
' the entrance of the
spectrometers.
0.79 MeV, FWHM
lphi| < 15 sig = 3.35e-33
[theta| < 30 <theory> = 3.61e-33

data/theory = 0.93




Comparison of raster on/off cross sections for “C(e,e'p)''B

o wide open | 110 MeV, FWHM 1.41 MeV, FWHM
’E)heta wide 2 on  Si9=2.92e-33 cm?/sr’/MeV SI9 = 2'80_6'33
; : P <theory> = 3.52e-33 <theory> = 3.52e-33
Pp-nocu data/theory =0.83 data/theory =0.80
lphi| < 20 0.95 MeV, FWHM 1.21 MeV, FWHM
theta| < 40 3.30e-33 sig = 3.30e-33
dp -no cut <theory> = 3.59e-33 <theory> = 3.59e-33
data/theory =0.92 data/theow =(0.92
Raster is off Raster is on

Raster on/off cross sections agree but FWHM is larger for raster on.



Raster Pattern on Bismuth target, March 2007

rb.Raster.rawcur.y {fEvtHdr.fEviType == 5} I

rb.Raster.rawcur.x

| + Carbon reg

B

ion

>6000

“ANJ

)
S
B

At

2500 3000 3500 4000 4500 5000 5500 6000
rb.Raster.rawcur.y

2000



Raster cut and effective charge, Q_

The Hall A raster should be uniform(NIM 539A,1,2005,Yan, Sinekine, Wojcik)
Qeffz(Aef/Atot)*qtot*(O'90 +- 006)

Carbon run

rb.Raster.rawcur.x:rb.Raster.rawcur.y {fEvtHdr.fEviType == 5} | |
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2:%005_ uniform inside
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m500[— there is an
E;ooo%— enhancement at

2500 the edges.
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1500/ — algorithm for
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s00F- by event?
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150<p,....<210 MeV/c

" 209Bi(e,e’p)208pb

_ (a)
3 5.4 MeV
°F 20Bi(y,p)2sPb "egs (b)
: 5.4 MeV
15N 6.3 MeV +
11g 2.1 MeV

D. Branford et al.
PRC 63 014310 (2000)

E, =293 and 410 MeV,
Parallel kinematics

States at 4.1 and 5.4
MeV are 500 keV wide.

Believed to be
configuration mixed
states:

p(1h9/2)x(3s1/2)"
p(1h9/2)x(2d3/2)-"
p(1h9/2)x(1h11/2)"
p(1h9/2)x(2d5/2)-"



Bismuth cross section, 209Bi(e,e'p)zonggS,ZOO MeV/c

Wide open acceptance

<sigma_exp> = (0.34 +- 0.024)
e-33 cm*/MeV/sR?
'<sigma_theory> = 0.38 e-33 cm?/
‘MeV/sR?

<exp>/<theory> = 0.90 +- 0.06

Theory assumes there
are 0.75 protons in the
1h9/2 shell.




p.= 10 MeV/c p,= 200 MeV/c

]
2 1 Quint et al. PRL 57,
3 2000 186 (1986)
f_? ] Parallel kinematics,
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Bobeldiik et al., PRL 73, 2864 (1994)  HIgh Py
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E06007 — Run 2 (Jan 2008)

Charge in Coulombs (time) Eun MNos,

Kinematics (Pmigs)

Thiclk Pb

Thin Pb

Bi1

Kin § (+400)

27239191 5151-3184

2,329 (605) 3337-3554

Kin 9 (—400)

1.46% (572) 3236-3272

0.632 (158) 3367-3573

Kin 10 (+3500)

2592 (849 3185-3221

0177 (55) 3273-3275
1.132 (258) 3355-3364

Ein 11 (—500)

2. 130 (6461 3276-33506

Kinl (0)

0.201 (57.4) 3228-3230
0045 (14.52) 3310-3311
0.054 (15.2) 3366

0.220 (78) 3232-3234
0.110 (32) 3309
0.047 (16.6) 3365

0.202 (59) 3231

Kin 2 (+100)

0.215(60.5) 3222-3227

Kin3 (-100)

0.21 (600 3307-3508

Kin 4 (+200)

0.562 (183) 3312-3356

New and improved target design capable of 80 uA running.




Target performance at 80 uA — January 2008
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Issues needing attention

* Measure vertical raster sweep against vertical ladder target
* Measure optics for a vertical ladder target

* Improve optics? — best possible emiss resolution = 1 MeV
* Extract measured carbon spectra from the target sandwich
* Finish analysis of run 1

* Combine results from run 1 and run 2

* Further investigation of determining effective charge, Qeff
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