Gluon Sivers updates
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Plan

* Optimize our jet measurement with WTA jet
axis (negative result)

* Explore the detector requirement from the
gluon Sivers measurement
* Minimum track p-
* Track efficiency
* Detector resolution
* Granularity
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Jet axis change

Jet reconstruction
R=1, All final state particles, p;>250 MeV

AR = \/An? — A2

* WTA jet axis shifts almost 0.2 relative
to E scheme jet axis in both
trigger/associate jet in n-¢ space

e Jet axis correlation to parton axis
becomes weaker in WTA
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In photon-hadron c.m.s frame

x10°

WTA axis— Escheme

90
80
70
60
50
40
30
20
10

Trigger jet

Associate jet

Associate Jet — Parton

!

T§ T T T§IIT

[)
i
&

Escheme
-, WTA axis

L]
*

it 3

- -.""'m
e S “ﬁw"’i
" | - | . |

0 0

[N B T B
.2 04 06 038

1

sl
1.2 1

416 18 2
AR

=
o =
()



Connection to underlying parton
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Dijet axis systematics in PGF
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Before Final Shower parton(BFS)

q —>@g After Final Shower parton(AFS)

Jet reconstruction

R=1, All final state particles, p>250 MeV
PGF, Q*>1, p;/*™>4.5, Pr45s/°">4, AR(BFS-AFS)>0.2

E-scheme jets collimation with BFS, WTA jets aligned
with AFS, if AFS and BFS are far from each other

Normalized

Trigger jet — AFS

0.12f
E-scheme jets

WTA axis jets
WTA_pt_scheme

0.1
0.08 |
0.06
0.04 -

0.02

| ‘.Wiu_-_:.l____” |
0 cn Do o b b o o Lg o o 1y g ST e e i i i
0 0204 06 08 1 12 14 16 1.8 2

AR

Normalized

Normalized

Trigger jet — BFS

0.22
02E, £ h (ot
0.18 -scheme jets
0.16 WTA axis jets
0.14F 4.
0123 v, WTA_pt_scheme
0.1+ 4
0.08F+ *
0.06 ..
0.04 .
0.02 Ceeos
...|...|..‘.’t’.im‘- ! " ] ]
%0 02040608 1 12 14 16 18 2
. . AR
Associate jet — AFS
. N
0.1 5.7 .
0.0 | o ]
= % :
0.06 A :
- ,[‘t_' ,
0.04 - b ]
5 B
0.02 :— ggﬁ{@ -
" 1

) HUP I B T T DA A = A Ao i e ==
0 02 04 06 08 1 1.2 14 1.6 163 2
AR



A0, )

Dijet single spin asymmetry with
WTA jet axis

Jet reconstruction

R=1, All final state particles, p;>250 MeV
1<Q?<20, 0.01<y<0.95, pyy/*>4.5, Py 46s0>4
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Stronger dilution with WTA axis.
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Detector response on jet with eic-

smear

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

A final state particle is smeared either in
momentum or energy, perfect PID
assumed.

p/direction smeared -> E =sqrt(p?+m?)
E smeared -> p=sqrt(E2-m?) direction unchanged

* Track efficiency can be inserted before taking
out the smeared information

e Granularity can be embedded during
momentum assignment for the energy
smeared particles
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https://gitlab.com/eic/eic-smear/-/blob/master/scripts/smearBeAST.cxx

ep 20x100, W%>4, Q?>1, 0.1<y<0.85
Jet reconstruction
R=1, All final state particles, p;>250 MeV
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