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[ eID based reconstruction

https://github.com/Meatbally2/
snippets/tree/main/ElectronlD

*Initially developed by Tyler.
*Win has added more files.

Truth — MC information

Reco — Reconstructed information
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[ Boosth
[ EectroniD.cc
[ ElectroniD.hh
[ InclusiveSkim.C
[ InclusiveSkim.h
[ constantsh
[ drawkinematics.C
[ draw_helperh
[3 kinematics.cc
[ kinematics hh
[ reconMethod.hh
I Exclusive
I FarForwardAndBackward
B FullChainBnlFamScript
i Inclusive
i JLab_Farm_Scripts
I JetsAncHF
P
i RootExamples
i SIS
I Tracking
B Tree_Pruning

O & github.com/Meat nippets/ * L@ a =
snippets/ ElectronlD/ (O

b)) Win Lin add missing file 2850af - yesterday ) Hisory
“This branch is 3 commits ahead of, 13 commits behind eic/snippets:nain
Name Last commit message Last commit date
]
O Beamh added bench mark plots, more reconsiruction methods last week
[ Boosth new boosth 2 weeks ago
[ ElectroniD.co added bench mark plots, more reconstruction methods last week
[ ElectoniDhh added bench mark plots, more reconstruction methods last week
O InclusiveSkim.C added bench mark plots, more reconstruction methods last week
O InclusiveSkim.h added bench mark plots, more reconstruction methods last week
[ constants.h added bench mark plots, more reconstruction methods last week
[ drawKinematics.C add missing file yesterday
[ draw_helperh added bench mark plots, more reconstruction methods. last week
[ kinematics.cc added bench mark plots, more reconstruction methods last week
[ kinematics.hh added bench mark plots, more reconstruction methods last week
[ reconMethodhh added bench mark plots, more reconstruction methods last week


https://github.com/Meatbally2/snippets/tree/main/ElectronID
https://github.com/Meatbally2/snippets/tree/main/ElectronID

Various Reconstruction Method
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https://arxiv.org/pdf/2110.05505
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Resolution performance of different Recon Methods at Q” ranges
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Resolution performance of different Recon Methods at x&y ranges
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*For this analysis, ’'m going with electron method




Response in (x,Q?) Bins
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Response in (x,Q?%) Bins

0.01 <x<0.1
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*No events for missing ranges
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Response in (x,Q%) Bins
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Response in (x,Q?%) Bins
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*No events for missing ranges
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Response in (x,Q?%) Bins
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Resolution in (x,Q?) Bins
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Resolution in (x,Q?) Bins

0.0001 <x<0.001

0.001 £x<0.01

0.01<x<0.1

11

0.1<x <1

1<Q*<10

XReco- Xtru‘[h

Xtruth

10<Q?<100

100 < Q* <1000

1000 < Q*< 1200

X Resolution X Resolution X Resolution X Resolution
025~ ahr.10,x-0. 008 et x-0001000100 0 0.02) G116, 0.1000-1.0000
F J e Ty Tl = -t
F 5 — Cluster 008 — Cluster o018~ I 1 — Cluster 1
) etimet |
02— 0.016|
007 ¥, U 0.05]
E 14|
7 : ]
ot J ooy L
0.05| 0 L
C [ 0.01
oosf- .
004 J 1
01 3 JJ 0.008] 1
/ 008 E
F g ot o006 N 002
r 002 7 =, 1l
0.05— . “1 0.004] e, S
: " : - ' o L. O e
-1 -08 -06 -04 -02 0 02 04 06 08 -08 -06 -04 -02 % 02 -06 -04 -0.2 " 02 04 06 08 o ST -8 08 -4 020 0 92 oA O 08
- X Resolution
X Resolution X Resolution X Resolution
*-10-100, x-0.0001 @*-10-100, G%-10-100, x=0.01000.1000 - s
1 a-10-100, x-0.0001-0.0010 g — mf - JJ-I_[I s
025~ Cluster r o — Cluster
I
08
0.8
od- E |
s
o sl o8]
. r Mt LY
L s
04 o4l r o0a | v
[ i &
E
02| 0.5 002
T i
s i
ol T L Lol e T TR e S TR IR PR
%' Log "lod 'lod Loz o2 o4 ols " ols 208 0 04 o8 o8 %708 06 -04 -02 0 02 04 05 08 1 0806 04 02 0
X Resolution X Resolution X Resolution X Resolution
1001000, 20000100010 1 @%100-1000, x-0.0010-0.0100 1001000, 0010001000 1 — 4T006000 0100010000 e
0% Cluster C Cluster
02
sl 08 03
01
oasf
o8- 09 008™
02)
04— o4 0.15] o
oib
02
oz
oosf f
v
L L L L | | L L L Gl L
, . ELTPTTEe]
ob i Orod e o 02 0 0z 04 08 08 Ot g g g e L
X Resolution X Resdiution X Resolution X Resolution
A a1000-1200, x-c.00r-00010 1 @0001200, 20001000100 1= GPer000-1200, xe0010001000 02 10001200, xc0.1000-1.0000
[— Track ‘ | — Track Track.
—— Cluster r | — Cluster o.18] Cluster
o8| o8| oal- 018 1
| 0.14
r
os[— o8- o8 012 ]
F o
0.4 04— 0,; 0.08
E 008
oz 02| 0.04]
I f
o7 S T i T T R B N T TR TUT o i s el g g0y
08 06 -04 02 L] he 04 06 08 1 o 02 04 08 08 1 -08 -06 -04 -02 0 02 04 06 08 1




Resolution in (x,Q?) Bins
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Resolution vs \ epic sim. 25.07.0 eHe3 10x166

Cluster method Track method

S A g LT
._.-l'l-

-_--

AXIX

aAxXIX

01 02 03 04 05 06 0.7 08 09

ruth

01 02 03 04 05 06 07 08 09

ruth

Track method

Cluster method

01 02 03 04 05 06 0.7 08 O.Qy

01 02 03 04 05 06 07 08 09

ruth




Truth: Q% vs xg

Cluster: Q° vs xg

Track: Q° vs xg
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epic sim. 25.07.0
eHe3 10x166

*Similar inefficiency in Win’s Analysis
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epic sim. 25.07.0
eHe3 (10x166)

15

I‘GC( gen? Qgen)

gen( gen? gen)
Tyler’s Slide

acc

Acceptance (Cluster)

*Poor Acceptance Rate, will try to
improve using mix Recon. Methods for
different ranges of observables.
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epic sim. 25.07.0
eHe3 (10x166)

2
N rec(xrec’ Qrec)

Cbin = 2
N rec(xgena Qgen)

Tyler’s Slide

Migration (Cluster)

*No QED effect involved
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epic sim. 25.07.0

eHe3 (10x166)

I'CC( rec? QI'CC)

C'tot = Cacc ' Cbin =

Win’s slide

N gen(xgen’ Qgen)

Overall Efficiency (Cluster)
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Cross section from simulation files

do N

dxg dO? cach - AxzAQ2

< do ) 0%y
B 5= :
& dxg dQ? ) 2ma?Y, h2c?

Y,=1+(1-y)?

Tyler’s Slide

e Acceptance and bin migration corrections from simulation

2
]vrec(xgem Qgen) _ N rec(xrec’ Qr?ec)

acc — bin —
N gen(xgen’ Qgen) N, rec(xgen’ Qgen)

e Scale counts to integrated luminosity of L = 1 fbl.

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
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elD based Reconstruction
Electron method

Only track Information
Logarithmic binning

Bin widths ( Ax x AQ?)
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Truth: Q?vs Xg Cluster: Q* vs Xg Track: Q*vs Xg
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Nl ) double C,. = double(Nrec_recbin[ix_bin][iq]) / Nrec[ix_bin][iq];
N rec(xgen’ Qgen)

bin —

+ What are these quantities

Variable Meaning Filled in the event loop

Ngen[ix][iq] Number of generated events in the true Ngen[ix][iq]++
(MCQ) bin (xB, Q?)

Nrec[ix][iq] Number of reconstructed events (that pass incremented if positive eID is
detector selection) corresponding to the true
true MC bin

Nrec_genbin[ix][iq] Number of reconstructed events whose if(ix==ix_rec && igq==iq_rec)

reconstructed bin equals the generated
bin (same (xB, Q%))

Nrec_recbin[ix_rec] Number of events reconstructed in this Nrec_recbin[ix_rec][iq_rec]+
[ig_rec] reconstructed bin, regardless of where -
they were generated



