Charged Jet Studies with Bkg

Jeetendra Gupta (UIC)
Dener De Souza Lamos (BNL)
Barak Schmookler (UH)
Aug 27, 2026




Files Used:

root://hpceph-xrootd.twqgrid.org:1094//cephfs/epic//RECO/26.07.1/epic craterlake/Bkg Exact1S 2us/GoldCt
/10um/DIS/NC/10x100/minQ2=1/pythia8NCDIS_10x100_minQ2=1_beamkEffects xAngle=-0.025_hiDiv_1.0
000.eicrecon.edm4eic.root

minQ2=1, minQ2=10, minQ2=100, minQ2=1000

root://epicxrd1.sdcc.bnl.gov:1095//eic/EPIC//RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/
ep/10x100/92_1to10/pythia8.316-1.0_NC_noRad_ep_10x100_g2_1to10_run000.0000.eicrecon.edm4eic.ro
ot

Q2_1t010, g2_10to100, g2_100to1000, g2_1000toINF


http://hpceph-xrootd.twgrid.org:1094//cephfs/epic//RECO/26.07.1/epic_craterlake/Bkg_Exact1S_2us/GoldCt/10um/DIS/NC/10x100/minQ2=1/pythia8NCDIS_10x100_minQ2=1_beamEffects_xAngle=-0.025_hiDiv_1.0000.eicrecon.edm4eic.root
http://hpceph-xrootd.twgrid.org:1094//cephfs/epic//RECO/26.07.1/epic_craterlake/Bkg_Exact1S_2us/GoldCt/10um/DIS/NC/10x100/minQ2=1/pythia8NCDIS_10x100_minQ2=1_beamEffects_xAngle=-0.025_hiDiv_1.0000.eicrecon.edm4eic.root
http://hpceph-xrootd.twgrid.org:1094//cephfs/epic//RECO/26.07.1/epic_craterlake/Bkg_Exact1S_2us/GoldCt/10um/DIS/NC/10x100/minQ2=1/pythia8NCDIS_10x100_minQ2=1_beamEffects_xAngle=-0.025_hiDiv_1.0000.eicrecon.edm4eic.root
http://hpceph-xrootd.twgrid.org:1094//cephfs/epic//RECO/26.07.1/epic_craterlake/Bkg_Exact1S_2us/GoldCt/10um/DIS/NC/10x100/minQ2=1/pythia8NCDIS_10x100_minQ2=1_beamEffects_xAngle=-0.025_hiDiv_1.0000.eicrecon.edm4eic.root
http://epicxrd1.sdcc.bnl.gov:1095//eic/EPIC//RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/ep/10x100/q2_1to10/pythia8.316-1.0_NC_noRad_ep_10x100_q2_1to10_run000.0000.eicrecon.edm4eic.root
http://epicxrd1.sdcc.bnl.gov:1095//eic/EPIC//RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/ep/10x100/q2_1to10/pythia8.316-1.0_NC_noRad_ep_10x100_q2_1to10_run000.0000.eicrecon.edm4eic.root
http://epicxrd1.sdcc.bnl.gov:1095//eic/EPIC//RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/ep/10x100/q2_1to10/pythia8.316-1.0_NC_noRad_ep_10x100_q2_1to10_run000.0000.eicrecon.edm4eic.root
http://epicxrd1.sdcc.bnl.gov:1095//eic/EPIC//RECO/26.07.1/epic_craterlake/DIS/pythia8.316-1.0/NC/noRad/ep/10x100/q2_1to10/pythia8.316-1.0_NC_noRad_ep_10x100_q2_1to10_run000.0000.eicrecon.edm4eic.root

e Jet Selection

o Charged Jets:

Reconstructed Charged Jets

Generated Charged Jets
Electron/Positron removed using true PID
Track, particle min pt = 0.2

Track, particle max pt = 100.0

Jet min pt =1.0

Single Track Jet Removed

o anti—kT withR=1.0



Plots Included:

Jet pT, Jet n, Jet ¢ (for Q2 1 to 1000)
Track Purity and Track efficiency
(forn<-2,-2<n<2andn>2)

Jet Efficiency & Fake Rate

JES, JER, ¢ and n resolution



Some Technical Details:

e Jet Matching: AR < 1
e Track Matching: TrackPartAssocWeight



Min Q2 1 Bkg Jetpt>3 GeV.-2<n<2.5

minQ2_1_bkg : Jet P, minQ2_1_bkg : Reco Jetm minQ2_1_bkg : Reco Jet ¢
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More Reco Jets with 4 hit tracks atn ~-0.3,and ¢ ~ + 2



Q2 1to 10 No Bkg Jetpt>3 GeV,-2<n<2.5

Q2_1to10_noRad : Jet p T Q2_1to10_noRad : Reco Jetn Q2_1to10_noRad : Reco Jet ¢
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Distribution (shape) looks consistent for both 4 hit and 5 hit track jets



Min Q2 10 Bkqg Jetpt>3 GeV.-2<n<2.5

minQ2_10_bkg : Jet [
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Min Q2 10 to 100 No Bkg Jet pt >3 GeV.-2<n <25
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@ L L L L L B B B | L L LAL  L B L B B Y L 18000ff T T T T @ T T T[T T T T[T T T T[T T T O] T T T
2 [ ]
S ——nhit=4 r it 4] b
L 35000 I]. 3
105§ — nhit=5 C i B
E —gen 3 £ ]
r E 30000 4 16000
10° £ 1
F 3 250001~ E 14000
10° F 3
E 20000}~ =
r 6 r ] 12000
102 15000}~ -]
E ] E ] 10000
r 1 10000 - I I
10 E ] H L
F I ] 5000/~ -] 8000/ 4
b I F ] i i
S PRI 1] I | SN | S obii L i K VR TP LTI N ETE Dottt 1l
0 10 15 20 25 30 3 2 -1 0 1 2 3 -3 2 -1 0 1 2 3
P, [GeV] n o
Q2_10to100_noRad : Reco p_ vs 1 (nhit > 4) Q2_10to100_noRad : Reco p, vs 1 (nhit > 5) Q2_10to100_noRad : Gen p.vsm
= 100 g g 5 100 S e e e e = 100
3 F 2 E 3 E 20¢
2 gof- B 2 gof 160 2 g5
o 90F 16t o O o U 18(
80— 80— 14C 80—
E 14¢ E F 16¢
70 70 12( 701
F B - E E 14(
60— 60— 60—
E E E 12(
B - . 10 E 10c E
50 a 50— 50
= H = = 10¢
F - 80( F 80( E
40 in 40 40 80¢
F 60( E 60( E
30F . 30 30 =
= " . 40( = 40( E
20F e L g 20F 20F i - 40c
10F B 10 e 10 200
b Lo 1T Ty e Lo Lo L oble LT e Lon e 10, 3 oblev v L Ty e L Lo 10
3 -2 -1 0 1 2 3 3 -2 -1 0 1 2 3 3 -2 -1 0 1 2 3
n n n

Some shape difference atn~ 1.8



Min Q2 100 Bkg Jetpt>3GeV,-2<n<2.5

minQ2_100_bkg : Jet p T minQ2_100_bkg : Reco Jetn minQ2_100_bkg : Reco Jet ¢
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Distribution (shape) looks consistent for both 4 hit and 5 hit track jets



Q2 100 to 1000 NoBkg Jet pt >3 GeV,-2<n<2.5
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Distribution (shape) looks consistent for both 4 hit and 5 hit track jets



Min Q2 1000 Bkg Jet pt>3 GeV.-2<n<25

minQ2_1000_bkg : Jet p T
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Min Q2 1000 Bkg Jet pt>3 GeV.-2<n<25

Q2_1000toINF_noRad : Jet p T
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Q2_1000toINF_noRad : Reco Jetn

60000

50000

40000

20000

10000

[y
30000 -

L L B L L e

——nhit>4

——nhit=5

—gen

v b b b by by g o 17

ol

-3 -2 -1 0 1 2 3

Q2_1000toINF_noRad : Reco P, vsn (nhit > 5)

o
o

S RRERNRRERNRRRRRRERE)

(RRRRRRRRRRRRRRRERRY

ot

L L L L L L B

-3 -2 -1 0 1 2

10000

9000

8000

7000

Q2_1000toINF_noRad : Reco Jet ¢

t

t

T T

T TS LT L
I — nhit

L

L

i
T e e

&=

85000 4 v v Iyl b bl H
—2 -1 0 1 2 3
o
Q2_1000toINF_noRad : Gen P, vsn
gwc:u‘.yu‘..u‘.."|.H.|u.»“.”“. 5ot
3, F
o 90F
80k 40¢
70
=5 | —i30¢
405— 20(
30
20 10¢
10
o Lo I T Ty T N
= -2 -1 0 1 2
n

consistent for both 4 hit and 5 hit track jets

13



Jet Efficiency & Fake Rate (Bkqg): Jet pt >3 GeV, -2<n<2.5

Jet Efficiency vs Energy (minQ2_1)
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Jets with 24 hit track have significant fake rate for Q2 < 10 GeV
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Jet Efficiency & Fake Rate (No Bkq): Jetpt >3 GeV,-2<n<25

Jet Efficiency vs Energy (Q2_1to10_noRad)
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JES. JER (Bkg): Jetpt>3 GeV,-2<n<2.5
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JES, JER (No Bkq): Jetpt>3 GeV,-2<n<2.5
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Jet n.d resolution (Bkq): Jet pt >3 GeV,-2<n<2.5
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Jet n.d resolution (Bkqg): Jet pt >3 GeV,-2<n<2.5
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Track Purity & Track Efficiency

Jet pt > 1 GeV
Eta:-3.5t03.5

. truth tracks in matched gen jet that are found by reco

all truth tracks in matched gen jet

p _ Teco tracks whose truth particle belongs to matched gen jet

all reco tracks in matched reco jet
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Track Purity, minQ2_1000_bkg, eta<-2
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Track Efficiency, minQ2_1000_bkg, eta<-2
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Efficiency: Q2 100 to 1000 bkg
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Efficiency: Q2 1000 to INF no Rad
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Efficiency: Q2 1000 to INF bkg
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Purity: Q2 1 to 10 no Rad

Track Purity vs RECO Jetn and p_, nhit>=4
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Purity: Q2 1 to 10 bkg
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Purity: Q2 10 to 100 bkg
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Purity: Q2 100 to 1000 no Rad
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Purity: Q2 100 to 1000 bkg
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Jet Efficiency & Fake Rate
JES & JER
Phi & Eta Resolution

Jet pt > 3 GeV
Eta:-2t0 2.5
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