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Smear

Smear

Baseline: perfect detector

https://gitlab.com/eic/eic-smear/-/blob/master/scripts/PerfectDetector.cxx

_ ep 18x275, Q?>1 GeV?, 0.1<y<0.85
Perfect detector: -15<n<15, perfect resolution  sanerator level jet selection

Leading jet comparison, smeared jet Jet constituent: all final, p;-3©>0.25 GeV, |n'|<3.5
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https://gitlab.com/eic/eic-smear/-/blob/master/scripts/PerfectDetector.cxx
https://github.com/eic/eicsmear-jetexample
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Handbook detector resolution map

ep 18x275, Q?>1 GeV?, 0.1<y<0.85
Generator level jet selection
Jet constituent: all final, p;-2°>0.25 GeV, |n‘?°|<3.5

https://gitlab.com/eic/eic-smear/-/blob/master/scripts/smearHandBook.cxx

EIC Jet Analysis Skeleton https://github.com/eic/eicsmear-jetexample

Pragmatic treatment to jet constituent: Jet find in Lab R=1.0, Jet cut: |nt%|<2.5

Tracker: p>0, E=0 assume pi mass . plabs () ot \Lab) _

Calo: E>0, p=0 assume 0 mass Smear Jet: p;-2>0.25 GeV, |n |.<3.5, R=1 |

Tracker&Calo: p>0, E>0 assume pi mass with p Weak angular smear: 0.001 in theta/phl
E resol Tracker only E resol Calo only
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https://gitlab.com/eic/eic-smear/-/blob/master/scripts/smearHandBook.cxx
https://github.com/eic/eicsmear-jetexample

Detector response on jet reconstruction with eic-smear

ep 18x275, Q#>1 GeV?, 0.1<y<0.85 Pragmatic treatment to jet constituent:
Generator level jet selection Tracker: p>0, E=0 assume pi mass

Jet constituent: all final, p;-2°>0.25 GeV, |n'??|<3.5 Calo: E>0, p=0 assume 0 mass

Jet find in Lab R=1.0, Jet cut: |nt®|<2.5,, p/>4 GeV  Tracker&Calo: p>0, E>0  assume pi mass with p
Smear Jet: pTLab>O_25 GeV, |nteb|<3.5, R=1 Track efficiency applied to all the tracked objects

Leading jet comparison, smeared jet

match with R
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Smeared jet resolutions

ep 18x275, Q?>1 GeV?, 0.1<y<0.85 . . .
Generator level jet selection ReSOlu“O_n deflned with
Jet constituent: all final, p;>0.25 GeV, |n‘eb|<3.5 the RMS in each bin

Jet find in Lab R=1.0, Jet cut: |n,°[<2.5,, p/**>4 GeV

Smear Jet : p;2>0.25 GeV, |n'??|<3.5, R=1

Jet p; resolutions Jet E resolutions Jet azimuthal angle resolutions
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Cross check with DELPHES results

Behavior seems to be similar, the current

framework predicts slightly smaller resolution _ _ ,
From Miguel Arratia Pavia YR talk
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Dilution on jet single spin asymmetry

From Miguel Arratia Pavia YR talk

e+ pl, 10+ 275 GeV, 100 h!
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Smeared jet with high Q?

ep 18x275, Q?>50 GeV?, 0.1<y<0.85
Generator level jet selection
Jet constituent: all final, p;-2*>0.25 GeV, |n‘?"|<3.5

Jet find in Lab R=1.0, Jet cut: |n,°|<2.5,, p/*>4 GeV

Smear Jet : p;-2>0.25 GeV, |n‘??|<3.5, R=1
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Dilution on jet single spin asymmetry with high Q

Ayr =< 2sin(¢jer — ¢s) >

ep 18x275, Q?>50 GeV?, 0.1<y<0.85
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pP£<15 GeV
= 0.03 5
. Red: Parton Level <
0.025 —
- Black: Jet level
0.02 3
L —— ]
0.015 e 3
0.01F —— 3
0.005 ?—++ +_*_—*——¥——i——b:f
00 0.1 0.2 0.3 0.4 0.5 ) 0.6
k/p

(.05

e+ pl, 10+ 275 GeV, 100 h!

0.04

Arratia, Kang, Prokudin, Ringer (prelim)
15 < ph' < 20 GeV

:’ 0.024
! 0.01
0.00 * ' ¢ ]
—0.01+= T T T T T T
0.00 0.05 0.10 0.15 y 0.20 0.25 0,20
ar/m
p£>15 GeV
0.06 - ]
0.05 f— —f
0.04 E— —E
0.03 f— | —f
0.02 E— +_ _E
: _+_ |
0.01— =]
Finali IS ey
0‘...|.._+._.|T. — i 2 mr SEPRIPEE L L
0 0.1 0.2 0.3 0.4 0.5 ) 0.6
k/p

2
Miguel Pavia YR talk

Transverse plane

ﬂ DL
Keos 7‘/L = |key + Py

Asymmetry enlarged
in the low pt bin,
while high pt bin
unchanged.



Jet reconstruction in y*p center-of-mass

Smeared lab hadrons

Boost to c.m.s

Jets in lab for cuts
(exclude jets at edge)
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Hadrons in ¢.m.s

Jet reconstruction
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Jets in c.m.s

ep 18x275, Q?>1 GeV?, 0.1<y<0.85

Smear
E

10

10° 50

10

100

10 20 30 40 50 60 70 80 90 100

1* Dijet events, all jet pr>4 GeV

Trigger jet matched R for comparison
10°

102 With perfect Lorentz boost vector

Egen

Smear

90
80
70
60

3 W

50
40
30
20
10

0 10 20 30 40 50 60 70 80 90 100

10°

With smeared Lorentz boost vector from
10° scattered electron smearing effect

EgBII 1 O



gen
T

_pgen
pE"Yp,

(p:mear

relative jet p_resolution

Smeared jet resolutions in y*p center-of-mass

ep 18x275, Q?>1 GeV?, 0.1<y<0.85
Dijet events, all jet p;>4 GeV

Trigger jet matched R for comparison

Jet constituent p;-#>0.25 GeV, |n‘??|<3.5

Jet find R=1, all smear in
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Matched trigger jet resolution in c.m.s
close to the matched leading jet
resolution in lab.

( Esmear_Egen)/Egen

0.11

0.1

0.09

0.08

0.07

0.06

0.05

relative E resolution

10 20 30 40 50 60 70 &0 90 100

Egen

0.11fF
of
0.09 E
0.08 f

0.07F

- 0.06 F

10

20

gsmear. ¢QB"

¢ resolution
jet

0.085 F
005
0.045 F
0.04 ;
0.035
0.03 ;

0.025 F

10 20 30 40 50 60 70 80 90 100

Egen

0.02F

20 30 40 50 60

11

10



Smeared jet sum resolutions in y*p center-of-mass

ep 18x275, Q?>1 GeV?, 0.1<y<0.85

Smeared jet constituent: p;-2°>0.25 GeV, |n‘??|<3.5

Reconstruction R=1, all smear in

Smeared Jet trigger p;>4.5, associate p;>4
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Summary

* Jet resolution estimated In the eic-smear framework,

results similar to the DELPHES estimations

* Quick look at the detector smearing effects on dijet

kinematics

* Projections with detector response on the gluon Sivers

measurements to be made
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