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Probing The Color Field

@® d> gives a clean probe to quark-gluon correlations

@® A virtual photon (color blind) strikes a quark in the
nucleon and interacts with it through QED

® [he struck quark then interacts with the surrounding quarks and
oluons through the color force

® The resulting color field interaction is what
s measured by d

©) i

® d> is the average transverse color force on a quark just after
interaction with a virtual photon (M. Burkardt)
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Experimental Set-Up For E06014

@ Scatter longitudinally polarized electrons from a
longitudinally and transversely polarized He’target

@ Two single arm detectors, BigBite and LHRS Shower Counter
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both positioned 45 relative to the target
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Kinematic Coverage

® Data sets at two beam energies: 4.7 GeV and 5.9 GeV in DIS region

® 5.9 GeV primary data set (most of E06014 data)

® 4.7 GeV data set will be used in Q? evolution

Kinematic Coverage

— 5.9 GeV Data Set

—— 4.7 GeV Data Set L pEE

Q? [GeV?]
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Experimental Definitions

B e I
R 00 = (QpLTe) (vaaaaz) (LHRS)

A A
® = J¢ﬂ+gm

(BigBite)
e o

‘ AJ_ e O-¢$_|_O-T:>

® = = Target spin towards BigBite

® < =Target spin towards LHRS
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Combining BigBite and LHRS Data

1 MQ?2 2242
0 4aZ (I—y)(2—y) Y0

—y)cos(6
[(3 1‘(|‘1(iy)ys)zn(9()) | %tan(%)) A+ (% = 3) AH} dx

B> —

® Measured cross-sections and asymmetries allow us to evaluate do
exclusively from our data (no world data extractions needed)
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Combining BigBite and LHRS Data

- 1 MQ2 x2y2
B, o (= 00

IBsl s y)cos(d) | O
(3o + d1an($)) AL + (4 -3) Ay da

@® Measured cross-sections and asymmetries allow us to evaluate ds
exclusively from our data (no world data extractions needed)

@ We also pick up the spin structure functions:

® g1 = (200) (Aff; (1—y)y(2—y)) A) +tan(5)AL]

MO?2 2 L B neesi o
® g2 = (200) ( 40?2 2(1—5)(2—:&/)) [_A” | (1(—y)ys)’m(9() )AL}
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4.7 GeV He Asymmetries

Asymmetry analysis done by
Diana Parno and Matt Posik

4.7GeV Parallel Asymmetries on °He 4.7GeV Perpendicular Asymmetries on *He
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BigBite Positron Dilution Factor

® Data were taken with BigBite in
positive polarity (focus on detecting positrons) and
negative polarity (focus on detecting electrons)

© Positron dilution factor:

N
De+ =1 N—ng

@® Positron contamination in BigBite is
still being studied
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BigBite Positron Dilution Factor

® Positron dilution factor at 4.7 GeV

Positron Dilution Factor
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LHRS 4.7 GeV *He Cross-Sections

*He Cross Section (E = 4.73 GeV, 0 = 45°) Cross-section SR
done by David Flay
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LHRS 5.9 GeV *He Cross-Sections

*He Cross Section (E = 5.89 GeV, 0 = 45°)

Cross-section analysis
done by David Flay
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® Continue pair-production contamination studies

® Combine cross-section and asymmetries to form:

® g1 and g2 spin structure functions

® do
@ Radiative corrections to asymmetries and cross-sections

® Form 5.9 GeV data set asymmetries

@® Apply nuclear corrections
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Thank You

©® To the Hall A collaboration

©® All those who took shifts on E060 14

@ Primary analysis team: Brad Sawatzky, Diana Parno,
David Flay, Yawei Zhang, Gregg Franklin, Zein-Eddine Meziani

® P H.Solvignon,V. Sulkosky, S. Riordan,Yi Qiang, L. El Fassi

® X Qian,]. Huang, K. Allada, C. Dutta
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Spherical
14' Mirrors

Reflected images of
conical mirror and a
paper target at 5" PMT
' location
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Cherenkov Cuts

Cerenkov

® Trajectory cut requires particle to
pass through Cherenkov mirror
location

® Trajectory cut also cleans up
TDC spectrum

Electrons with BigBite in Negative Polarity: Projected X Track on BigBite Cerenkov of PMT 07
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Electrons with BigBite in Negative Polarity: BigBite Cerenkov TDC of PMT 07 with Mirror Cut
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T2 Trigger

® Main electron trigger

® Formed by geometrical overlap

20

of shower/pre-shower +
Cherenkov

PreShower Shower
o X2
188
1 58 2
lﬁ." 3
: 5
2 =
1 -l

Friday, June 10, 2011

20



0.035

0.03

0.025

0.02

0.015

0.01

0.005

T2 Trigger Effect on Pions

Pion Identification in the Pre-Shower

“ — Fired T2 Trigger

— Fired T2 Trigger and Passed Cerenkov Cuts

—— Rejected by T2 Trigger
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® Histograms to left are

normalized to energy range

400-2000 MeV

® Pion peak E = |00MeV

greatly suppressed by
T2 trigger
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Spherical
_ Mirrors

"*‘1. =
) FIat Mirrors
ﬂs
—

Reﬂected images of
conical mirror and a
paper target at 5" PMT
' location

® Rate ~10 times

ey

BigBite Cherenkov

Cerenkov

larger on small angle

side

small angle side

| ADC 04 ~1.0 MHz |
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PhotoElectrons

large angle side

| ADC 14 ~0.1 MHz |

10°

® Resulted in larger
10

background on small
angle side 10
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BigBite Cherenkov: Pion Rejection

Pion Selection with T6 Trigger
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® Neer = Number of pions left after Cherenkov cut

® .

23

= Number of events in pion sample

NCEZT‘
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BigBite Cherenkov: Pion Rejection

BB Cerenkov Average n Rejection Factors As a Function of PhotoElectron Cut
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® Small angle side pion rejection factor at 3 photo-electron cut ~200

® Large angle side pion rejection factor at 3 photo-electron cut ~900
24
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BigBite Cherenkov: Electron Efﬁciency

Electron Selection
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® Ne = number of events in electron sample

@ Ncer = number of events in electron sample after

Cherenkov cut
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BigBite Cherenkov: Electron Efficiency

PMTs on small-angle (beamline) side

BB Cerenkov Small Angle Electron Efficiency As a Function of Photo-Electron Cut |
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® Small angle average electron detection efficiency >85%
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BigBite Cherenkov: Electron Efficiency
PMTs on the large-angle (RHRS) side

BB Cerenkov Large Angle Electron Efficiency As a Function of Photo-Electron Cut
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@® Large angle average electron detection efficiency >90%
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BigBite Cherenkov: Electron Efficiency

Poisson distribution +2 / ndf 66.91/78
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