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Motivation and Method 2
Spin composition: Bjorken sum:
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Motivation and Method
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Motivation and Method
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Analysis procedure

Example of event scaling
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» scaled to planned luminosity

> Current event generator used are for non-polarized DIS
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Parameterization for A,

> Af and A calculated from: Doi: 10.2172/824895
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A{’ from e°He DIS:
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A{’ from e°He DIS:
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A{’ from e°He DIS:
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g; and g

- A, = g,/F, with I; calculated from JAM22

- Statistical uncertainties only
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g; and g
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- A, = g,/F, with I; calculated from JAM22

- Statistical uncertainties only
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What’s new?



Inclusive electron reconstruction 17

Current available reconstruction in EICRecon
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Electron Reconstruction (Truth ID)

* EPIC 24.03.1 Sim. ep 18x278 GeV
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Energy from tracks vs from clusters (ep) N

* EPIC 24.03.1 Sim. ep 18x278 GeV
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Energy from tracks vs from clusters (en)
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* EPIC 25.05.0 Sim. eHe3 10x166 GeV
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Energy and Track Resolution 21

* EPIC 24.05.0 Sim. ep 18x278 GeV
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H F S reCOnstru CtiOn * EPIC 24.05.0 Sim. ep 18x278 GeV 22
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Apply QA CUtS * EPIC 24.05.0 Sim. ep 18x278 GeV 23
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Electron Reconstruction (Truth ID) - after cuts

* EPIC 24.05.0 Sim. ep 18x278 GeV

24

(GeV/c?)?

2
reco

yreco

E_Method

-k
o

1 10 10> 10° 10*
Q: _ (GeVic?y

E_Method

1074
10* 10° 102 10" 1
Xtrue
E_Method

10

1

0O Ot2 Of4 OTG 0.8 1
y

true

10

10

yreco

JB_Method

1 10 10?

10°

Q: _(GeV/c?y

JB_Method

10* 10° 107
Xtrue

JB_Method

107"

1

y

true

yreco

DA_Method

1 10  10°

10°

Q: _(GeV/ic?y

DA_Method

107 10° 1072
Xtrue

DA_Method

10~

Sig_Method

)
>
o
S
1 B . 2 3 4
1 10 10> 10° 10
Q: _ (GeVic?y
Sig_Method
1 S
10~ 0
2107 o
10°°
1
101
10* 10° 102 107" 1
Xtrue
Sig_Method
I
0.8
o 0.6f
~ 0.4t
0.2} - T
4
0 : J}r .

0 02 04 0.6
y

true

ESig_Method

)
>
()]
)
1 2 3 4
1 10 10°> 10° 10
Q: (GeV/c?y
ESig_Method
1 S
10™ 0
$107 o
107°
1
107
10 10° 102 10" 1
Xtrue
ESig_Method
>8




Select eRecon method

* EPIC 24.05.0 Sim. ep 18x278 GeV

25

Electron Method Bin Efficiency

. .
10 == ose2 [
- N 0.674 .
_ C rec. in correct bin 0793 0.761 0.728 0.764  0.625
- T Nyen(aens Q%)
103 gen\"‘gen> gen
— — 0.7
. = 001 <y <095
c\’g — 0.6
> B 0°>>2, W?>4
O , = 4, -t 0.64 — 0.5
S 10 — 0375 0.66 0771 0767 0.618 0523  0.385
N —
O — 0.738 - 0.698 0.612 0495 0.403  0.311 —104
_ 0692 0732 074 0716 0.657 0.625 0.503 044  0.343
- 0795 0715 0634 0477
0739 0645  0.507
10 = 0571  0.492
— 0.445
0 0.744 0.69  0.565  0.446
0769 0726 0635 0536  0.391  0.286
1 ] ] ] ] ] ] 1 1 I ] ] ] ] ] 1 1 I ] ] ] ] ] ] 1 1 I ] ] ] ] ] ] 1 1
4 3 2 1
10 10 10 10 1




Select eRecon method

* EPIC 24.05.0 Sim. ep 18x278 GeV

2000

1000

15

10

== E_Method
20 == JB_Method

= DA_Method
150r Sig_Method |

0.01 <y =0.035, x =< 0.025

1 | | | 1
=== E_Method
r — JB_Method 1
=— DA_Method
Sig_Method

== ESig_Method

T

-0.4-02 0 0.2 04

Q@ -Q2 )’

reco  true true

0.01 <y =0.035, x =< 0.025

== E_Method

== JB_Method |

== DA_Method
Sig_Method _

== ESig_Method

-0.4-0.2 0 0.2 04
(X =Xiue)X

reco true

0.01 <y =0.035, x < 0.025

== ESig_Method

~0.4-02 0 0.2 0.4
y_-y )y

reco - true

true

0.035<y =0.2,x=<0.025

I | | | I
=== E_Method

== JB_Method +

5000

T

== DA_Method

Sig_Method

1000

T

== ESig_Method

20001

0402 0 02 04
Q> -Q2 )Q?

reco  true true

0.035<y =0.2,x<0.025

80(]_ == E_Method |

== JB_Method

600‘ == DA_Method i

Sig_Method

== ESig_Method

400r

200r

-0.4-02 0 0.2 04
(x 'Xtrue)/X

reco true

0.035<y =0.2,x=<0.025

=== E_Method i

1000

T

= JB_Method

= DA_Method
Sig_Method

== ESig_Method

50

0402 0 02 04
y_-y )y

reco ” true true

0.2 <y <0.95, x <0.025

3000

=== E_Method

== JB_Method

>5000r

== DA_Method |

Sig_Method

T

== ESig_Methods

000

2000r

00402 0 02 04

Q@ -Q2 )’

reco  true true

0.2 <y <0.95, x <0.025

== E_Method

n == JB_Method =

3000

=== DA_Method

Sig_Method

20001

== ESig_Method

1000

-04-02 0 0.2 04
(X =Xyue)X

reco true

0.2 <y <0.95, x <0.025

I | | | I
3000._ == E_Method
. === JB_Method

= DA_Method

000

T

Sig_Method =

=== ESig_Method

20001

0402 0 0204
Y _-y )y

reco ” true true

0.01 <y < 0.035, x > 0.025

)OOOI' S —IE_Methoc: I

== JB_Method
== DA_Method
Sig_Method

== ESig_Method,

>000F

20402 0 02 0.4
Q2 -Q2 )Q?

reco  true true

0.01 <y < 0.035, x > 0.025

== E_Method

300r

== JB_Method "

== DA_Method

Sig_Method

20

== ESig_Method

-0.4-02 0 0.2 04
(X 'Xtrue)/X

reco true

0.01 <y < 0.035, x > 0.025

=== E_Method i

40

== JB_Method

= DA_Method

30

Sig_Method

=== ESig_Method

20

10

00702 0 02 04

(yreco-ytrue)/ytrue

0.035<y =0.2,x>0.025

)O00F ]

=== E_Method

== JB_Method

== DA_Method
Sig_Method

== ESig_Metho(h

>000r

0402 0 02 0.4
Q> -Q2 )Q’

reco  true true

0.035<y =0.2,x>0.025

== E_Method
I OOO|. == JB_Method

== DA_Method

Sig_Method

== ESig_Method

500r

-0.4-02 0 0.2 04
(X 'Xtrue)/x

reco true

0.035<y =0.2,x>0.025

| 500—T— T

=== E_Method

== JB_Method

| OOO|- == DA_Method =

Sig_Method

== ESig_Method

50

0402 0 02 04
y_-y )y

reco ” true true

5000

{000

2000

3000

2000

1000

3000

5000

{000

2000

0.2<y<0.95, x>0.025

I | | | I
=== E_Method

=== JB_Method *

== DA_Method

Sig_Method

T

== ESig_Method

0402 0 02 0.4
(Q2 -Q? )/Q2

reco  true true

0.2<y<0.95, x>0.025

== E_Method

== JB_Method
== DA_Method
Sig_Method |

== ESig_Method

-0.4-02 0 0.2 04

(X =Xiue)X

reco true

0.2<y<0.95, x>0.025

=== E_Method

= JB_Method J

== DA_Method

Sig_Method

T

== ESig_Method]

0402 0 02 0.4
y_-y )y

reco ” true true




Select eRecon method

* EPIC 24.05.0 Sim. ep 18x278 GeV

27

0.01 <y =0.035, x =< 0.025

1 | | | 1
=== E_Method
2000r — JB_Method "
— DA_Method
Sig_Method

== ESig_Method

T

1000

-0.4-02 0 0.2 04

Q@ -Q2 )’

reco  true true

0.01 <y =0.035, x =< 0.025

== E_Method

15

= JB_Method |
= DA_Method
Sig_Method

10

== ESig_Method

-0.4-0.2 0 0.2 04
(X =Xiue)X

reco true

0.01 <y =0.035, x < 0.025

== E_Method
20 == JB_Method

= DA_Method
150r Sig_Method |

== ESig_Method

—0.4-02 0 0.2 0.4
y_-y )y

reco - true

true

0.035<y =0.2,x=<0.025

I | | | I
=== E_Method

== JB_Method +

5000

T

== DA_Method

Sig_Method

1000

T

== ESig_Method

20001

0402 0 02 04
Q> -Q2 )Q?

reco  true true

0.035<y =0.2,x<0.025

80(]_ == E_Method |

== JB_Method

600‘ == DA_Method i

Sig_Method

== ESig_Method

400r

200r

-0.4-02 0 0.2 04
(x 'Xtrue)/X

reco true

0.035<y =0.2,x=<0.025

=== E_Method i

1000

T

= JB_Method

= DA_Method
Sig_Method

== ESig_Method

50

0402 0 02 04
(y_ -y )y

reco ” true true

0.2 <y <0.95, x <0.025

3000

=== E_Method

== JB_Method

>5000r

== DA_Method |
Sig_Method

== ESig_Methods

T

000

2000r

00402 0 02 04

Q@ -Q2 )’

reco  true true

0.2 <y <0.95, x <0.025

== E_Method

™ == JB_Method =

T

3000

=== DA_Method

Sig_Method

2000.— — ESig_Method-

1000

-04-02 0 0.2 04
(X =Xyue)X

reco true

0.2<y<0.95, x<0.025

I | | | I
3000._ == E_Method
. === JB_Method

= DA_Method

000

T

Sig_Method =

=== ESig_Method

20001

0402 0 0204
(y -y )y

reco ” true true

0.01 <y < 0.035, x > 0.025

)OOOI' S —IE_Methoc: I

== JB_Method
== DA_Method
Sig_Method

== ESig_Method,

20402 0 02 0.4
Q2 -Q2 )Q?

reco  true true

0.01 <y < 0.035, x > 0.025

== E_Method

== JB_Method "

== DA_Method
Sig_Method

== ESig_Method

-0.4-02 0 0.2 04
(X 'Xtrue)/X

reco true

0.01 <y < 0.035, x > 0.025

40 == E_Method |

== JB_Method

= DA_Method
30 '
Sig_Method

=== ESig_Method

20 -

10

00702 0 02 04

(yreco-ytrue)/ytrue

0.035<y =0.2,x>0.025

)O00F ]

=== E_Method

== JB_Method

== DA_Method
Sig_Method

== ESig_Metho(h

0402 0 02 0.4
Q> -Q2 )Q’

reco  true true

0.035<y =0.2,x>0.025

== E_Method

== JB_Method

== DA_Method
Sig_Method

== ESig_Method

-0.4-02 0 0.2 04
(X 'Xtrue)/x

reco true

0.035<y =0.2,x>0.025

| 500—T— T

== E_Method
== JB_Method
1000F = DA_Method
Sig_Method

== ESig_Method

50 -

0402 0 02 04
(y_ -y )y

reco - true

true

5000

{000

2000

3000

2000

1000

3000

5000

{000

2000

0.2<y<0.95, x>0.025

I | | | I
=== E_Method

== JB_Method "

== DA_Method

Sig_Method

T

== ESig_Method

0402 0 02 04
(Q2 -Q? )/Q2

reco  true true

0.2<y<0.95, x>0.025

== E_Method

== JB_Method
== DA_Method
Sig_Method |

== ESig_Method

-0.4-0.2 0 0.2 04

(X =Xiue)X

reco true

0.2<y<0.95, x>0.025

=== E_Method

= JB_Method J

== DA_Method

Sig_Method

T

== ESig_Method]

0402 0 02 0.4
(y -y )y

reco ” true true




Select eRecon method

*EPIC 24.05.0 Sim. ep 18x278 GeV 28

Recon. Method | ookup Table

)
10° E o o o
— ® o o o
— o Electron ® © © o o
- ® © o o o o
10° b— o Double-Angle ® 6 6 o6 o o o
= ® © 6 o o o o o
— | ® © 6 o o o o o o
N — ® E-Sigma ® 6 o 6 6 o 0 o o o
2 — ® © 6 © 6 o o © o o o
2 fo ® © 6 © © o o0 © © o o o
S = ® © © 6 © o o6 o © o o o
C — ® © © 6 o 6 o o o o o o
— ® © © © © o o o o o o o
- ® © © © © o o o o o o o
‘0 — ® © 0 © © o o o o o o o
= ® © © © © o o o o o o o
— ® © © © © © o o o o o o
" ® © © © o o o o o o o o
' ® © © © © oo o o o o o
1 1 1 1 1 1 1 1 | I 1 1 1 1 1 1 1 | I 1 1 1 1 1 1 1 | I 1 1 1 1 |
107 107° 1072 10 1
X

0.5
10 E—
— 0.5 0.682
- N . . 0.455 0.674 0.4
— rec. in correct bin - os02
[ acc — 0793 0761 0728 0764  0.625
| N ( X Q 2 ) 0796 0.693  0.615
3 genvrgen’ =gen 0731 0621  0.66
10° E 07 0524 0333 — 0.7
— 0.402  0.446
N —
3~ —  0.01 < y < 0.95 0.2 —1 0.6
§ |
[ 2 2 0.64 —1 0.5
o 10— 0°>2, W >4
= = - “~ - 0375  0.66
(aV] I
e — - 0.738 - 0698 0612 0495 0.403 0311 —104
[ 0692 0732 074 0716 0657 0.625 0503 044  0.343
— 0.795 O 3
10 0.739
— 0.571
— 0.2
— 0.445
[ o 0744  0.753 0.238 0.1
0769 0726 0635 0536 0391 0.286  0.207 '
1 4 1 1 1 1 1 1 | I 3 1 1 1 1 1 1 1 | I 2 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 | O
107 10 10 10 1
X
10* =—
3 L
10° E —10.7
=~ : 0.755  0.667 —1 0.6
§ - 0694 0592  0.591
() 0.64 0665 0643 0713 0711 0739 073 064  0.385 —105
O] 10° = .
= = 0375 066 0771 0767 0618 055 059 0723 067 0675 0.675 -
[aV] I
O — 0.286  0.738 - 0698 0.612 0511 0597 0.643 0615 0717 0682  0.682 —104
[ 0692 0732 074 0716 0.657 0625 0503 0507 0621 0614 0599 0576
- 0795 0715 0634 0477 0499 0508 0561 0.635 0.3
0739 0645 0.507 0.409 0.441 0528  0.565
10 = 0571 0.492 0346 0385 0399 03 02
— 0.445 0361 0302 0354  0.471 '
) 0744 0753 0238 0214 0256  0.327 0.1
0769 0726 0635 0536 0391 0286  0.207 - 0.262 .
1 4 1 1 1 1 1 1 | I 3 1 1 1 1 1 1 1 | I 2 1 1 1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 | O
10° 10 10 10 1

X




QA List

29

Example list of variables/quantities for PWG to follow

Unfolding/full
correction

Kinematic reconstructions quantity Response (2D) Purity/bin migration detector acceptance-only corrected

S:Z:;:;’JB' DA,sigma, Q2 good to have optional
X good to have optional
y good to have optional
dQ2/Q2
dx/x
dy/y
e' energy optional
e' theta optional
HFS (E-pz) optional
HFS (pT) optional
Event level
E-pz (e'+HFS) optional
E/p for calorimeter optional
Calo clusters
Observable of interest
e.g. t, etc. yes optional
Detector specific variables Depends
PID quantities: add when it comes

This list is not and should not be frozen but a living document for analyzers. And this should be adapted to
each analysis and experts (conveners, ACs) can request to add things to check
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Kinematic reconstructions Response (2D) Purity/bin migration detector acceptance-only

(electron,JB, DA,sigma, ) ioh Analysis Note:
e-sigma) Q goodto have Projection on A} and g Measurement at
« good to have ePIC in the Early Running of EIC
1,2
y good to have W Lin
Stony Brook
dQ2/Q2
e ony Brook
dx/x
dy/y
e' energy
erstanding the
e' theta s, which has
Contents .
HFS (E-pz) 1 Introduction 1 fﬁzajgj;;;g
HFS (pT) 2 Simulation Overview 1 ;?Zgi:i)};ctgﬁ
3 Event Selection 2 eHe3 DIS. In
Event level 3.1 Electron Reconstruction . . . ... ... . ... ... ..... 3 gln at EPIC
3.2 Spectator Tagging . . . . . . . . .. ... 6 measurement
E'pZ (e'+HFS) 4 Projection Analysis 7
E/p for calorimeter 5 Results 9
6 Discussion 11
Calo clusters 7 Conclusion 16
Observable of interest
e.g. t, etc.
Detector specific variables Depends AnalySIS detalls and eHes
PID quantities: add when it comes QA pIOtS Wl" a" be N nOte
This list is not and should not be frozen but a living document for analyzers. )
each analysis and experts (conveners, ACs) can request to add things to chi
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Example list of variables/quantities for PWG to follow

Unfolding/full

Kinematic reconstructions guantity Response (2D) Purity/bin migration detector acceptance-only corrected

correction
(ele.ctron,JB, DA,sigma, Q2 good to have optional
e-sigma)
X
g Next step?
dQ2/Q2
dx/x - Refine electron kinematic reconstruction
dy/y

e' energy

e theta Weight data for polarized DIS?

HFS (E-pz) A ® Dq,g—>h

S 67 1+ AD(y)
Event level F h

vu
E-pz (e'+HFS)
E/p for calorimeter https://doi.org/10.1016/j.nima.2023.168563
Calo clusters _
Systematic?

Observable of interest

e.g. 1, etc. Radiative correction?
Detector specific variables Depends
PID quantities: add when it comes

This list is not and should not be frozen but a living document for anal More observables?

each analysis and experts (conveners, ACs) can request to add thing:s
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QA List

Example list of variables/quantities for PWG to follow

Unfolding/full

Kinematic reconstructions

(electron,JB, DA,sigma,
e-sigma)

Event level

Observable of interest

Detector specific variables

PID quantities:

guantity

dQ2/Q2
dx/x
dy/y
e' energy
e' theta
HFS (E-pz)

HFS (pT)

E-pz (e'+HFS)
E/p for calorimeter

Calo clusters

e.g., t, etc.
Depends

add when it comes

Response (2D) Purity/bin migration detector acceptance-only corrected

correction

good to have optional

Next step?

- Refine electron kinematic reconstruction

Weight data for polarized DIS?
A ® D98~h

1+ AD(y)
Fiy

https://doi.org/10.1016/j.nima.2023.168563

- Systematic?

- Radiative correction?

This list is not and should not be frozen but a living document for anal
each analysis and experts (conveners, ACs) can request to add things

Thank you!

- More observables?
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