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Goals of EO0102

sMeasurement of cross-section, th and Alt for the

'°O(e,e'p) reaction with higher precision and to higher
missing momentum than 1n ES9003.

» Determine the limits of validity of the single-particle
model of valence proton knock-out.

:Determine effects of relativity and spinor distortion on
valence proton knock-out using the diffractive character
of the A asymmetry.

:Determine bound-state wave function and spectroscopic
factors for valence proton knockout.
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E00102 Kinematic Settings

s E =4.620 GeV

s Q°=0.902 (GeV/c)* {Electron angle fixed at 12.5° }

G=1.073GeV/

w =0.499 GeV

s Emiss = 0 to 0.240 GeV {Proton angle varied between 28.27° and 96.10°}

Pmiss = -0.515 to 0.755 GeV/c {E89003 covered Pmiss up to 0.345 GeV/c}
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Tasks Completed

» Beam position/Beam energy calibrations.

» Optics calibration and spectrometer mispointing.

» First pass replay using ESPACE.

» Water-foil thickness measurement from '°O(e,e'p) to BeO
(e,e'p) yield comparison.

s Converted end-of-run-file information to MySQL database

s Determination of 1p1/2 cross section relative to H(e,e'")

¢ Conversion from ESPACE to analyzer

¢ Waterfall target model added to analyzer

¢ R-function calculation added to analyzer

¢ Coincidence timing added to analyzer, and CT calibration
¢ Luminosity/deadtime monitoring with elastic scattering

* Udias/Madrid model incorporated into MCEEP



Optics problems with ESPACE to analyzer conversion have been fixed
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The ESPACE results for the missing energy distribution were not satisfactory.
Shown below are the missing energy distributions for the three target foils, taken
from parallel kinematics data. Note that there 1s a separation in the elastic peak
positions of ~1.1 MeV.
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Analyzer output, BEFORE Eloss corrections

foil-by-foul fits to elastic peak position, run 2086

all foils h_all [ho foil 1 ho
Entries 179211 Entries B4327
- : Mean 0.0005583 u 5 . : 5 Mean 0.0002582
TO00 e L RS 0.0030148 3000 — .o ; adas wiieeass.{ BMS 0.003233
- i 7 i ndf 108.4/ 15 - i F 7% indf BO.2/10
- : Constant TZ3E+ 314 - ] : : : Constant 3095+ 244
6000 — I Mean -0.001102+ D.0DDDDE 2500 oo froveifuenes Joernnsnndi pesse | Mean -0.001864 £ D.000D07
= : Slgma 0.001072+ 0.000003 - : : : : Slgma  D.DOO7E35+0.0000109
5000 ..o fo e e o :
o H 2000 — ... S AR
4000 . C IR P SR B
= i 1500 [
F000 ... h YT R I - !
o : to00f—....|...; T— A AR O R
] e s T SRR ity SRS S - : g : g H :
1000 E, ................................................ R CTT SEEEEEEPERREE: PR 500 __ ‘
a = 1 | T | T ] | I 1 | R 1 I L i i i i a B I I 1 I T | | T | I L i i MR R
-0.004 -0.002 0 0.002 0.004 0006 0.008 0.0 -0.004 -0.002 1] 0.002 0004 0.006 0008 0.0
Lin} foil 2 A mey foil 3 hZ
Entries B4529 Entries 74770
~ : ; H Mean 0.0004732 = Mean 0.0008993
3000 _—- o) .--"E...---..-.--".el.--"...--n.--:-"..-.-- RMS D.002a58 : RMS 0.002851
L : : : i ndf 157.8/15 3000 |—  ¥* indf 71.0B/ 15
u Constant 2890t 20.7 - Constant 3280t 211
] Y AR A S S Mean -0.001135+ 0.000007 2500 ] ! ) Mean  -0.0008238 +0.0000070
N Sigma  0.0009114+ 0.0000092 - Sigma  D.0DD8BDE+ 0.0000D7E
PO00 e e e - : F
- o.J) 1 | ) || (ASUSTU WK [SAWRSpR| " ST SSPTSRU SE I SnS—————p——_ T ———
1500 R -
- 1500 | —
1000 |— ]
500 — 500~ ... CUE. -
o o o T ob o 0
0004 -0.002 [1] 0.002 0.004 0.006 0.008 oo 0004 -0.002 [1] 0.002 0004 0.006 0.008 0.0

The foil-to-foil variation in elastic peak position 1s 1.04 MeV



Analyzer output, AFTER Eloss corrections

foil-by-foul fits to elastic peak position, run 2086
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The foil-to-foil variation in elastic peak position 1s 0.219 MeV




Kinematic adjustments:

Small corrections to (H)left and EO to center Emiss and AE distributions

10000

elastic : :
parallel kinematics data

8000

6000

4000

2000

=)
W

e I |
| I I A I it N i S A Al el aeint s

| T |
0.04 0.05 0.06
Emiss (GeV)




1400

120

1000

2000

1500

1000

g
III|III|III|III|III|III|II

Coincidence timing with analyzer has been fixed

Data from run 1548 (BB- kinematics)
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Luminosity monitoring:

e Left arm fixed (same angle, same momentum) for all kinematics.
e Continuously monitors H(e,e'p) elastic scattering

AE = F'-E[0)
R
HMP(I 00s O)

della e disi[O]
Entries 13743
— Mean -0.01614
— RMS 0.03253
1201 'h xZ 7/ ndf 108.5 /114
— | pO 87.26 + 4.08
100 p1 8.472e-05 + 4.017e-04
| p2 0.004637 =+ 0.000439
— p3 0.002728 =+ 0.000305
[ p4 29.68 + 1.53
0 | p5 -328 + 82.0
— pP6 -7403 *+ 3912.2
60 |— ‘ °Y4 1.341e+05 + 113625
| \ ps 2.473e+06 + 2896586
| L
aol— bl
1 | nlll [en L L I i L ‘ l
|! |I|' . -Ir 1 | FI'I NI J|.‘ ‘
20 [ -F 17 ™ II' t=ll
: L I L 1 L I 1 1 L I 1 1 1 I 1 ] 1 I 1 L L I 1
-0.08 -0.06 -0.04 -0.02 (o] 0.02 0.04

AE (GeV)



Luminosity monitoring:

 Left arm fixed (same angle, same momentum) for all kinematics.
« Continuously monitors H(e,e'p) elastic scattering
* Provides continuous measurement of target foil thicknesses and

(left-arm) electronic deadtime.

. . . . 16 .
* Provides convenient normalization for ~O cross sections.

delta e dist[0]
Entries 13743
— Mean -0.01614
— RMS 0.03253
20— x2 / ndf 108.5 /114
— pO 87.26 = 4.08
100 [ pi 8.472e-05 + 4.017e-04
| p2 0.004637 = 0.000439
— p3 0.002728 *+ 0.000305
B 29.68 + 1.53
80— -328 + 82.0
— -7403 + 3912.2
60— 1.341e+05 + 113625
| 2.473e+06 + 2896586
40 |— IJL
I b0 X ¥
I = [
20 ml I
— 1 . 1 [ 1 1

1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1
-0.08 -0.06 -0.04 -0.02 0 0.02 0.04
AE (GeV)



Integration of Udias RDWIA model with MCCEP

s The cross section of each simulated event can be expressed as a

function of the variables (E . p , q, ®).

miss, - miss

« If we consider only those cases where the ejected protons be!
to a given shell, then only three variables are needed: (p . , @

miss }

ong
, ).

s Using the RDWIA code of Udias et al, we can obtain the res;
functions (RL, RT, RLT, RTT) as a functionof (p , g, ®).

miss

Donse

» The response functions are calculated on a three dimensional grid,

interpolation of which 1s used to weight events in MCEEP.
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Missing Momentum : Kin DD+ (1497)
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1]@)1/2 relative cross section (M.Andersson)

» Determination of lpl/2 cross section relative to H(e,e'")

» Uses data 1n the range:
0 < Pmiss < 350 MeV/c
corresponding to kinematic settings A+,C+,D+,E+,F+
» Pmiss bins are 2 MeV/c for A+ through D+, 4 MeV/c for E+,F+
> Only central foil was used.
» Acceptance cuts: £50 mr in 6 and ¢, +3.5% in &p
» Statistical uncertainty 1s 7% or less. Systematic

uncertainty estimated at =~ 5%.
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VDC efficiency

Work 1n progress

In conjunction with the EO1020 analysis...
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» VDC tracking/firing efficiency

» Trigger efficiency

» Determination of electronic
deadtime from pulser data



Larger than expected electronic deadtimes are seen in both EO1020

and EO0102 data sets. . )
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Work in progress

> Development of alternate method of estimating electronic deadtime.

» ROOT-based replay of complete data set.

» Focal plane relative efficiency.

» Comparison of H(e,e'p) cross-section measurement to world data,
and foil-thickness monitoring by H(e,e'p) yield comparison.

» 1pl/2 relative cross section and ALT extraction (coming soon...)



Projected A, , for Proton Knockout from 1p,,,
and 1p,,-states of '°O
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