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Rough Milestones from ERR (2018)

Rough Milestones
[ Data ]

2 months (Jan/Feb 2021)
—  Screen run list

Y

Sign Convention/
Target Polarization

* 4 months (Mar/Apr 2021)
Asymmetry
—  Finalize target polarimetery

—  Establish analysis framework
—  Final optics, good PID
—  Target polarimetry analysis
Chada Sestion . 6 months (May/Jun 2021)
Physics Asymmetry / Physics Cross Section —  Begin 'applied' work on necessary nuclear
N7 corrections (w/ Theory support)
- * 12 months (Dec 2021/Jan 2022)
g1 and g2
— Begin Rad. Correction analysis

Detector <::> PID <:::> Data —  Detector calibrations
Calibrations Cuts Quality
—  Acceptance calculations
— [Initial 3He cross section extractions

Contamination

Radiative
Corrections

Nuclear

Corrections * 18 months (~Jun 2022)
l —  Finalize Rad. Corrections
[ Neutron d2 g1 and g2 | —  Finalize Nuclear corrections
—  Finalize Systematics
(Above) Figure 8.1(modified) from * Target first short paper: 18 months
M. PosikE06-014 (d2n 2009) dissertation * Long paper: 30 months
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http://hallaweb.jlab.org/experiment/E06-014/talks/posik_dissertation.pdf

Analysis Sketch for d2n

[ Raw Data }

v
[ Calibrations ]<—>[ Replay H{ Data Quality }

[ Raw Asyms }<—|_[vent Select|on ﬁ[ Raw xsecs }4—[ Acceptance J
(PID, Trips, etc L

Y * Extract Asyms + Total
N2, e+ Beam & Targ N2, e+ ] xsec in parallel
Corrections Pol. Corr. Corrections — Correct and
v # combine to form
final SSFs and d2
: Exp. xsec
Physics Asyms | p* | moment (etc.)
" Rad.Corr. | __Rad.Corr. | + Advantages
\/ V — More cancellation
Born Asym  Bornxsec in Asyms (better
stats)
: (ZH ; } [ o } — Can cut harder on
g e gl (n xsec to simplify
g2(3He) | » Nucl.Corr. | »  g2(n) | acceptance, eff.
d2 (3He) _d2(n) corrections, etc

D. Flay dissertation (Fig 5.1)
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http://hallaweb.jlab.org/experiment/E06-014/talks/dflay_thesis.pdf

Analysis Sketch for d2n

?

~ Calibrations =t » Reilay |« » Data Quality __"To Do’
~ Raw Asyms %ﬁ_[Event Selection};ﬂ Raw xsecs <+ | Acceptance |

(PID, Trips, etc

" “In progress” |

\ v * Extract Asyms + Total
[ N2, e+ } [Beam & Targ} [ N2, e+ xsec in parallel analyses
Corrections Pol. Corr. Corrections _s Correct and
| v ‘ # combine to form
final SSFs and d2
- EXxp. xsec
Physics Asyms| | p* | moment (etc.)
" Rad. Corr. | __Rad.Corr. | + Advantages
y \/ — More cancellation
Born Asym J [ Born xsec J in Asyms (better
stats)
: (ZH ] | o | — Can cut harder on
g e gl n xsec to simplify
g2(3He) ~ » Nucl.Corr. | ®  g2(n) acceptance, eff.
d2 (3He) _d2(n) corrections, etc

D. Flay dissertation (Fig 5.1)
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http://hallaweb.jlab.org/experiment/E06-014/talks/dflay_thesis.pdf

d2 Students: Use our Roadmaps

* E06-014 ran in Hall A 2009

— Extracted d2n, g1n, g2n using very similar
equipment and analysis methodology

— Experience and documented procedures will be
invaluable

/- PhD Dissertations / Analysis 'road-maps': \
— D. Flay dissertation (Temple U.)
— D. Parno dissertation (CMU)
— M. Posik dissertation (Temple U.)

- /
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http://hallaweb.jlab.org/experiment/E06-014/talks/dflay_thesis.pdf
http://hallaweb.jlab.org/experiment/E06-014/talks/DianaParno_Dissertation.pdf
http://hallaweb.jlab.org/experiment/E06-014/talks/posik_dissertation.pdf

Misc. Backup
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Analysis Sketch for d2n (2" Approach)

{ Raw Data J

v
[ Calibrations ]<—>[ Reilay M Data Quality ]

EEvent Selection > Raw xse0s J‘J—[ Acceptance
(PID, Trips, etc

* * * Another approach, perfectly valid
[ N2, e+ } [ Beam & Targ } — But, more challenging | think
Concelions Pol. Corr. * Extract spin dependent diff. xsecs
v directly
__Spin Dependent Diff. xsecs — Correct and combine to form
final SSFs and d2 moment
[ Rad. Corr. J (etc.)
* * Nice cross check against the prior
_ Bornxsec approach, but not what we want to
 g1(3He) ‘ gl attack first
g2 (3He) ]—>[ Nucl. Corr. ]—>[ g2 (n)
d2 (3He) . d2(n)

D. Flay dissertation (Fig 5.1)
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http://hallaweb.jlab.org/experiment/E06-014/talks/dflay_thesis.pdf

Systematic Error Table

Item description Subitem description Relative uncertai nty
Target polarization 1.5 %
Beam polarization 3 %

Asymmetry (raw)

& Target spin direction (0.17) = 5w 10
e Beam charge asymmetry = 50 ppm
Cross section (raw)
e PID efficiency =< 1 %
» Backeround Rejection efficiency = 1 %
o Beam charge < 1 %
e Beam position = 1%
e Acceptance cut 2-3 %
e Tareet density < 2%
e Nitrogen dilution = 1%
e Dead time = 1%
e Finite Acceptance cut = 1%
Radiative corrections < 5 %
From “He to Neutron correction 5 %
Total systematic uncertainty (for both g% (x, 0%) and &2( Q7)) < 10 %
. < = 123
Estimate ofcomrltmtl-ons to o> /" a7 dx 4.8 x 10—
from unmeasured region Jooos T
Projected absolute statistical uncertainty on 4> Adr = 5 % 104

Projected absolute systematic uncertainty on o>

. —4
(assuming d> = 5= 10 *) Ady =5 x 10
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