ePIC 24.06.0, Pythia8 NC DIS

Kinematic cuts:

0.01 <y <0.95
0?>2 W?>4

Assume luminosity:

¥ =10 fb!

(Without modifying my current code,

this takes 2 - 3 days to generate)
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Raw data from simulation campaign

ePIC 24.06.0
ep 18 x 275 GeV
Pythia8 NC DIS

No cuts

2

Plots are (J...

VS Xiec

distribution from
“InclusiveKinematicElectron”

from the edmd4eic.root file
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Data after cuts

ePIC 24.06.0
ep 18 x 275 GeV
Pythia8 NC DIS

Apply cuts to avoid over counting

when combining files

In addition, apply kinematic cuts:

0.01 <y <0.95
0°>2, W?>4
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Verify bin statistic

Cross section from simulation files

do N

de dQ2 B Cacc ) Cbin - L - AxBAQ2

do Q*x
0, ;= -
¢ \dxg dQ?) 2ma’Y, h2c?

Y, =1+ —y)’

Calculation follows Tyler’s slide:

e Acceptance and bin migration corrections from simulation

2
C N'”ec(xgen’ gen) N rec(xrec’ Igec)

acc — bin —
N gen(xgem Qgen) N, rec(xgem Qgen)

e Scale counts to integrated luminosity of L = 10 fb-! .

e Bin volumes AxzAQ? from Monte Carlo (account for cuts)

e Using same simulated events for analysis and corrections...
by definition will obtain the generated distributions

e Detector and reconstruction performance determines
size of the corrections

https://indico.bnl.gov/event/23598/contributions/92158/attachments/55526/94970/inclusive joint physics sw 2024June?6.pdf


https://indico.bnl.gov/event/23598/contributions/92158/attachments/55526/94970/inclusive_joint_physics_sw_2024June26.pdf

Bin acceptance

N Xgens g2€n) - generated particle info is taken from the “MCParticles” branch in the edm4eic.root file
ace Noen(Xgen> Oen) - Xgepn @N Qéen are calculated from the momentum and mass information from “MCParticles”
10"
—  ePIC 24.06.0
—  ep 18 x 275 GeV Overall rate: 98.59%
10° E~  Pythia8 NC DIS —10.7
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Bin migration

Cbin —

N rec (X

rec?

2
rec

)

- reconstructed particle info is taken from the “InclusiveKinematicElectron” branch

Nrec(Xgen> Qgen) - X.c @nd rzec are taken directly from “InclusiveKinematicElectron”
10 = 0.919574 0.881473 0.915
— 0.941627 0.910917 0.809536 1.08468
: ePIC 24.06.0 0.96165 0.920555 0.874908 0.889406 1.21837
- ep 18 x 275 GeV Overall rate: 95.77 % 0.97513 0.95602 0.954579 0.957511 0.952825 1.40691
3 _ 0.926627 0.961103 0.963956 0.95826 0.941397 0.91816 1.5339 — 1.8
10 — Pyth|a8 NC DIS 1.03177 0.989735 0.984411 0.976009 0.97082 0.950122 0.922829| 1.84249
— 1.001 0.98453 0.983327 0.983815 0.983556 0.966355 0.920979 0.894649 —1 1.6
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Bin overall efficiency

Ctot

acC

) Cbin —

N rec (x

o)
Irec? Irec

N gen(xgena Qéen)

10* =
— 0.902108 0.867786 0.907165
- 0.924366 0.894926 0.78744 1.05338
: ePIC 24.06.0 0.94188 0.89619 0.851435 0.876013 1.21194
_ ep 18 x 275 Gev Overa” rate: 9442% 0.953492 0.930922 0.937619 0.947626 0.946293 1.40213
3 . 0.904121 0.93995 0.949389 0.947574 0.933984 0.913532 1.53042
10 E_ Pyth|a8 NC DIS 1.00755 0.969903 0.969637 0.964818 0.96302 0.944615 0.917488 1.83718
— 0.980628 0.96721 0.967184 0.971784 0.974017 0.959055 0.916389 0.892123
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N
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O] 10 E_ Q Z 2, %% Z 4 1.00838 1.02189 1.0499 1.01715 1.00372 0.982959 0.972478 0.969828 0.83539 0.617111 0.470996 0.491607
o~ — 1.03089 1.02415 1.02057 1.00985 1.00094 0.99184 0.97399 0.955868 0.937875 0.74845 0.531162 0.459438
&/ B 1.05145 1.02171 1.02295 1.02478 1.0141 1.01213 1.00169 1.0078 0.981044 0.807744 0.576237 0.467015
- 1.08  1.03811 1.04753 1.03514 1.03261 1.02865 1.0442 1.08299 1.04794 0.829412 0.586175 0.482978
1.0366 1.05463 1.04693 1.03501 1.03595 1.04991 1.09875 1.17668 1.06702 0.799075 0.555938 0.473939
10 E_ 1.17315 1.09321 1.08058 1.07303 1.08136 1.14953 1.22167 1.28289 1.01928 0.709682 0.477513 0.437759
- 1.09744 1.13445 1.11191 1.12861 1.19422 1.37997 1.38379 1.29295 0.80815 0.522578 0.371271 0.414687
| 116453 1.18511 1.21161 1.23233 1.39035 1.61273 1.64088 1.12059 0.672597 0.548591 0.385284 0.368614
| 115891 1.29842 1.31275 1.50448 1.83825 1.68394 1.05037 0.939606 0.625016_
1 ] ] ] ] ] 1 1 1 I ] ] ] ] ] 1 1 1 I ] ] ] ] ] ] 1 1 I ] ] ] ] ] 1 1
107 107° 1072 10~

X

1.8

1.6
1.4
1.2

0.8
0.6

0.4




Reduced cross sections

ePIC 24.06.0
ep 18 x 275 GeV
Pythia8 NC DIS

<% =10 tb!

o,(X, Q@)

o,(X, Q@

o,(X, Q@

o,(X, Q@

Q2 = 2.05 (GeV/c?f

- |

0.35F °
L 00%g
; oo
L [ }
0.3_-
0.25:- °
0.2
: [ ]
10° 10* 102 102 10
X
Q2 = 20.48 (GeV/c?Y
0.8 o
0.7 ® o
[ )
0.6 °
[ }
0.5 °

acnaaemln o sanenl s

P -
10° 10* 10° 102 10
X

Q2 = 204.84 (GeV/c?)

0.8- i | i | _I. i |

L [ ]

[ [ ]
0.6_- ®

- [ ]
0.4F ¢
0.2k

10° 10* 10° 102 10"
X

Q2 = 2048.39 (GeV/c?)

A | A

0.2}

| | - |

0.4F °

10° 10* 102 102 10

o,(x, Q%)

o,(X, Q@

o,(x, @)

o,(x, @)

Q2 = 3.25 (GeV/c?f

F - | o |
b '.
i ® |
0.5 % ]
[ o .
- o
[ * °
0.4f -
0.3|:- ° .

10° 10* 10°% 102 10" 1

X

Q2 = 32.46 (GeV/c?f

i | . i | i |
i o ]
0.8 Y -
L [ ) i

o
0.6 * i
° ]
[ )
o

[ }

0.4 PP TP TP T |

10° 10* 10° 102 10 1

Q2 = 324.65 (GeV/c?f

0_8 i | i | i | i |
°
. o
0.6 ° -
Y
‘ -
0.4 o
0.2 ®
o -

- | | aadl - |

@
10° 10* 10° 102 10" 1

X

Q2 = 3246.48 (GeV/c?)

F - | - - - | - |

L o
0.4+ -
. . -
0.2F -
. L

@
10° 10* 10° 102 10 1

o (x, Q®)

o,(x, QP

o,(X, Q@

o (x, QP

Q2 =5.15 (GeV/c?

. L

0.6 . ® ]
[ )

o )

0.5 Y -

o )

0.4 ° -

10° 10* 10° 102 10" 1

X

Q2 = 51.45 (GeV/c?)

i | i | .'l i | -
0.8 e -
. J
) .
0.6 o i
o J

[ }
0.4 °
. o -
FEFPPPS NP NI TR |
10° 10* 10° 102 10 1

X

Q2 = 514.53 (GeV/c?)

© ]
0.6 o ]
[ ]
0.4 °
o
0.2 i
' L
| p— | - | .
10° 10* 102 102 10 1
X
Q2 = 5145.32 (GeV/c?)
0.3 :
0.2 .
0.1 o

" é
10° 10* 10° 102 10 1

o,(x, Q%)

o,(X, Q@

o,(X, Q@

o,(x, @)

Q2 = 8.15 (GeV/c?

° - ]
L Y .
0.7F -
[ ° o )
[ ® ]
0.6_- ° -
[ ]
0.5- Y ® -
B ([ ]
o - -] - - .I
10° 10* 10°% 102 107 1
X
Q2 = 81.55 (GeV/c?)
.‘ "
0.8 o ]
[ )
0.6 ® -
. -
°, ;
04 ® -
o .
MEPIFFPAS NN IR SRR |
10° 10* 10° 102 10 1
X
Q2 = 815.48 (GeV/c?)
0.6} 1 -
] o ]
] o 1
0-4r o ]
0.2k ¢
. L
p— | - | p— | .
10° 10* 102 102 10 1
X
Q2 = 8154.79 (GeV/c?)
i | i | i | i | . ]
0.1 i
0.05f -
| p— | - | p— | ..
10° 10* 10° 102 10 1

o,(X, Q@

o,(X, Q@

o,(X, Q@

Q2 = 12.92 (GeV/c?y

- |

0.8 N .. -
L ([ }
0.7F ° ]
i ° ]
0.6F ¢ o .
i ° ]
0.5F ® -
i ° ]
10° 10* 102 102 10 1
X

Q2 = 129.24 (GeV/c?)

08 .. '.
[ }

0.6 ° ]

o .

.. ]

04 o

o

0.2 ]

'y

FEPIFFPAS NIRRT IR SRR T

10° 10* 10° 102 10 1

X

Q2 = 1292.45 (GeV/c?)

0.6- ° -

i ° ]

0.4- ° -
[ [ )

0.2k -

.

- | p— | - .

10° 10* 10° 102 10" 1



Reduced cross sections

ePIC 24.06.0
ep 18 x 275 GeV
Pythia8 NC DIS

<% =10 tb!

o,(x, Q°)

o,(x, Q°)

o,(x, Q@)

o,(x, Q@)

x =0.000129
1t -
0.5 -
k NP SR SN |
1 10 107 10° 10*
Q2 (GeV/c?Y
x =0.001292
0.8 ® ) ' -
" [ ]
[ ]
0.6 i
0.4 -
1 10 107 10° 10*
Q2 (GeV/c?
x =0.012924
b B b |
0.8: e
[ e
0.7} °
[ o
0.6: Y
[ )
0.5}
0.4 L = L
1 10 10° 10° 10*
Q2 (GeV/c?
X = 0.129245
TRy | e |
0.5 -
o ]
0.45 ° -
I YYX AL 1
o J
1 al 1 a
1 10 10? 10° 10*

Q2 (GeV/c?)

o,(x, @)

o,(x, @)

o,(x, @)

o,(x, @)

x = 0.000205
] a1 . | |
03 o -
0.28 ]
0.26 ]
0.24F o ]
MEFIFPR BN BT |
1 10 102 10° 10*
Q2 (GeV/c?Y
x = 0.002048
I | . o | o | ]
0.8 o o -
i . ]
oo © -
[ Z
0.4 -
- . -
| TSI BN EENENINPRR SN |
1 10 102 10° 10*
Q2 (GeV/c?Y
x = 0.020484
™y Ty e |
° )
0.7 o® h
o )
o )
[ d
0.6 o -
® )
0.5 ¢ ]
. )
1 10 10° 10° 10*
Q2 (GeV/c?
x = 0.204839
ks B b |
ok _
0.4¢ -
1 10 10° 10° 10*

Q2 (GeV/c?)

o (X, Q@

o,(X, Q@

o (X, Q@)

o(X, Q%)

X = 0.000325
0.4k i
0.35k .

1 10 10? 10° 10
Q2 (GeV/c?Y
x = 0.003246
| .. | o | :
[ J
0.8 o _
° Z
0.6 -
0.4 -
NP SN NI BRI |
1 10 10? 10° 10*
Q2 (GeV/c?
X = 0.032465
Y | b |
[ ]
0.65 .o
[ J
0.6 ®
[}
[ ]
0.55 o
[ ]
0.5
([}
1 10 10° 10° 10*
Q2 (GeV/c?
X = 0.324648
ks B b B i |
. -
0.3k -
[ }
L [ ]
0.25} ®e o -
i ®eq0
1 10 10° 10° 10*

Q2 (GeV/c?)

o (X, Q@

o,(X, Q@

o (X, Q@)

o (X, Q%

x = 0.000515
0_6_ T T T ™
L [ ] .
S Z
0.5} ° -
0.4fF ]
[ o ]
MEPEFPFR PRI BN TR |
1 10 10? 10° 10*
Q2 (GeV/c?Y
x = 0.005145
i %0 ]
0.8} ° -
[ ] .
0.6+ ¢ -
L ) .
[ e Z
0.4} -
[ ® Z
MEPEFPFR RPN BN TS|
1 10 10? 10° 10*
Q2 (GeV/c?Y
X = 0.051453
i B Treny rry
] ) .
0.6 :
[ ] .
L o .
L .. .
0.55_- ° -
3 . L
[ ) ]
0.5_- Y .
[ °
1 10 10° 10° 10*
Q2 (GeV/c?
X =0.514532
0.13 o
0.12
0.11 ¢
[}
0.1 ()
[ J
0.09 L Y )
1 10 10° 10° 10*

Q2 (GeV/c?)

x =0.000815
0.7 ° ’ '
06 ¢
[¢]
X 05
o)

10 102 10° 10*

]
Q2 (GeV/c?
x = 0.008155
0.8F o%e ]
L ([ ] .
[ ]
& L Y
e}
< 0.6_ ° 1
) l
0.4} -
FPPPH TP EPEPEPPPPN TP
1 10 10? 10° 10*
Q2 (GeV/c?
x =0.081548
o Bt B e |
. -
0.55} i
e’ °
X i °
- 0.5} ° i
© ] .. .
o0® ]
i ° ]
0.45E o o L ol
1 10 10° 10° 10*
Q2 (GeV/c?
X =0.815479
" s B s
0.011F ¢
—~ 0.01F
% 0.009F
@) .
i °
0.008:- . o
- [ ]
0.007F . . iy
1 10 10° 10° 10*

Q2 (GeV/c?)



Reduced cross sections

Not the same bin size/center! Not with the same kinematic cuts!

H1 and ZEUS

e HERANC¢p 0.4 b
\s = 318 GeV

0 ZEUS HERA II

7] O ZEUS HERA I
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RS #

r,NC

1.2

A H1 HERA 1

0.8

0 mﬁ W* ﬁ

TN
L
i Fhbpt

\

% L xp=025
4

0.2

10 10

Q*/GeV*

https://doi.org/10.1140/epjc/s10052-015-3710-4
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8

ePIC 24.06.0, Pythia8 NC DIS

Kinematic cuts:

0.01 <y <0.95
0’ >2 W>>4

Assume luminosity:

¥ =10 fb!

A1 Is calculated using parameterization
from: X. Zheng, Doi: 10.2172/824895

P~ oP|FP
A~ g/ F

Using HERAPDF20_LO_EIG for F‘l”

80

60

p -—
g1 20 x Iogm(x)

20

11

o Xx=0.000129 18x275 GeV
o o X=0.000205 10x100 GeV
o 1 I x = 0.000325
5x41 GeV
[ I I x = 0.000515
N X = 0.000815 © Low acceptance
Pl o1 1 x =0.001292
Cerrror x = 0.002048
bporroronox x = 0.003246
Wb oroE o . x=0.005145
o b roror s . Xx=0.008155
R R E oo . x=0.012924
R S . x=0.020484
. x = 0.032465
e - - E = = = = = = = = - Xx=0.051453
..... = = = = . . - . x=0.081548
® o . - P . x=0.129245
______________ x =0.204839
- e Q- - - = - . x=0.324648
e e e e = - . x=0.514532
| o= - e = 2] = e e = = - 2 21X=0.815479
| IIIIIII| | | [ L[] L 1 [ 111 | IIIIIII| | 1 [ II]]
10 107 10° 10* 10°

Q? (GeV/c??



https://dspace.mit.edu/handle/1721.1/29310

Event generator for e + 3He study..
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- Use BeAGLE to generate e + 3He scattering events

- Use eicsmear and hepmc3ascii2root to convert data format
- epic simulation:
epic_craterlake, Initialization time: 309.589417869 s, Per event time: 6.24880 s

- elcrecon error ...

[WARN] Status: 58 events processed at 0.0 Hz (0.4 Hz avg)
[WARN] Status: 59 events processed at 1.0 Hz (0.4 Hz avg)
[FOFFMTRK:ForwardOffMRecParticles] [error] No beam protons to choose matrix!! Skipping!!

[RPOTS:ForwardRomanPotRecParticles] [error] No beam protons to choose matrix!!

Skipping!!
- (Send request to the simulation team to generate large data set)

- Analysis

BeAGLE e + 3He:

Q? (GeV/c?)
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Total of 1M e + 3He events (33.3% are en)

0.01 <y <0.95




Event generator for e + 3He study..
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- Use BeAGLE to generate e + 3He scattering events

- Use eicsmear and hepmc3ascii2root to convert data format

- epic simulation:

Using eAu config

BeAGLE e + 3

epic_craterlake, Initialization time: 309.589417869 s, Per event time: 6.24880 s

- elcrecon error ...

[WARN] Status: 58 events processed at 0.0 Hz (0.4 Hz avg)

[WARN] Status: 59 events processed at 1.0 Hz (0.4 Hz avg)

[FOFFMTRK:ForwardOffMRecParticles] [error] No beam protons to choose matrix!! Skipping!!

[RPOTS:ForwardRomanPotRecParticles] [error] No beam protons to choose matrix!!

Skipping!!

- (Send request to the simulation team to generate large data set)

- Analysis
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0.01 <y <0.95




Event generator for e + 3He study..
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- Use BeAGLE to generate e + 3He scattering events

Using eAu config

BeAGLE e + 3He:

- Use eicsmear and hepmc3ascii2root to convert data format
- epic simulation:
epic_craterlake, Initialization time: 309.589417869 s, Per event time: 6.24880 s

- elcrecon error ...

He3 breakup is not ready for the Roman pots and Off-momentum Detectors
... this will take a while to be implemented
But for now ...

Check hits in RP for the proton double tagged events

- (Send request to the simulation team to generate large data set)

- Analysis

distribution of
en events
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EIC Recon...
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EPIC simulation

° (GeV/c?)?

G 10°
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10 GeV? < Q? < 100 GeV?

1000 events
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