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SIDIS @ EIC requirements

* A variable — low to moderately high — center of mass energy (E.,)

e Kinematic coverage: from JLab 12 GeV (also HERMES & COMPASS) valence
quark region to EIC sea quark/gluon region

* High luminosity
* Extractions of TMDs rely on high-precision multidimensional bins
e Factorization, transition from low-Pt to high-Pt
* Q2 evolution
* Model dependence

* High statistics allow to reduce certain systematic uncertainties (radiative
corrections, model dependence, etc.)

* Simulations conducted with various E_, values and high luminosity



Overview of the simulation parameters

* SIDIS event generator: updated version of the SoLID SIDIS generator
e Integrated luminosity: 1x10*t ecm™2 (100 fb~1)

e Cuts applied:

« 0.05<y<0.8

* W>2.3GeV
M, > 1.6 GeV
0.7 GeV <P, <10 GeV
P, >0.7 GeV
2.5°<0,<150°

 Polarization of proton beam = 80%
 Combined detection efficiency = 50%



EIC SIDIS statistical projections on single spin asymmetry of t*
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EIC SIDIS statistical projections on single spin asymmetry of t*

Q? (GeV?)

10

10

0.0 GeV <P, <0.2 GeV Ny
| 0.35<2<0.40 _ 0.45<z<0.50 _ 0.55<z<0.60 _ 0.65<z2<0.70 Jo.1 %
- I* ] : + €

,e e L £
" i ¥ >
n TR RENEEL i TR RERE R S EREERL (LR N NN 4o <
F ,ssmnnn” ;.l.lll.+ $(% -.IIIII- E-.---I'
- gmuma® :..l:ll. %(:,% llll.. %? :llll-+
:_l. -_I. u Oﬁb :_-l LI 008 -_III. °¢ o1
aaaal e gl aaaal PR :...I PR 1 sl MR -1 1 1 1 +g

0.4 GeV <Py <0.6 GeV = 10+275GeV (fs=105GeV) [ -
3 3 3 0.1 g
F . . 3 ¥ S

guums® gnEnE™ gumumts ...-' =]
" " +l +i E
| TETEEE | "R EE | am mmmnt B ....-.* |
; I+llll. ) E.I+IIII.* ‘% : l+llll.+ F ,ssmmn" '0
[ - a” B _—— — éﬁ‘% L a" 3 i
| mn n .... ¢ H B N ¢°¢¢ -...: % :
_Il- _ll ] ¢ :_II ] ++é° _- [ (:)4!9 do.1
F 0.8GeV<P.<1.0GeV | HERMES 2010 (Collins) o 11 GeV SoLID 1 o
E 3 COMPASS 2014 (Collins) 3 o 8.8GeV SoLID 3 0.1 E
Q
...l.- *..--'* *.gtt'* +*itt* E
sosennat i TRERERERE i TEERERE TELELL Jo Y
F pummnmnm® EIIIIII. ;..llll. g--llll' <
:llll.* e wunt? ¢+ - mmmunt $ :IIII.* (% i
mmEmE (o} mmnt® (o} =g " o agn"® (o}
I T R T BT R R T TN RN R S ST B :-0'1
10° 10% 10" - 10° 107 10" - 10° 107 10 - 10° 102 10" 1
X X X



EIC SIDIS statistical projections on single spin asymmetry of t*
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EIC SIDIS statistical projections on single spin asymmetry of t*
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Comparison of different (E, + E) configurations for E ., = 51 GeV
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Comparison of different (E, + E) configurations for E , = 75 GeV
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Takeaway: the low E_, curve for luminosity is highly favored for
the EIC SIDIS study
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Figure from F. Willeke’s slides at EICUG Temple Meeting, Mar 18, 2020





