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Introduction

Motivation:
@ In leading order it can only be produced via gluon fusion —
can serve as a very clean probe of the gluon densities inside
the proton

@ Sensitive to the intrinsic transverse momentum of partons —
serve as a microscope on parton behaviour in the transverse
plane

o (Daniél Boer, NICA SPD talk 2020) Clear probe TMD f-type
Sivers gluon fuction

Alimov L. E. J/4 + ~ simulation at SPD



Estimation

g+g—Jly+y
—— direct GPM-CSM
p-vari GPM-CSM
— Pythia8

- (left image) Calculating in
gpm and pythia has good

doldpryy
g

coincidence.
SPZD I\QCA, Vs = %7 GeV
moseee - Number of events per year
T estimation:
o g+g—Jly+y
10 —— direct GPM-CSM g — 033 nb

p-vari GPM-CSM

—— Pythiag Br(J/w — ILLJ’_'LL_) = 006

. L=10%2s1em2=

0.1 s 1np1

Nyear = o Lx T x Br ~ 22200

SPD NICA, Vs =27 GeV
{q2)g=0.96 GeV?
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Modelling

Modeling |

Collinear model and leading order
i=1,2; ¢* = %Pk PV =0 =

Changing CPM correlations

@ start particle g7 # 0
o k> 1, nklo (we don’t have)

@ experimental error of the momentum (~ 1.5%).

In Pythia, distribution for last particles

s=x, yi f(g7) = exp[~(q7)?/(20°)] /(o v/2)

o — internal computated width

Alimov L. E. J/4 + ~ simulation at SPD



Modelling

Not Back-To-Back

+
3.00e-03 Jlw+y
—— Pythia8, pr,>2.5
Pythia8, >0.5
2.50e-03 | Y Prv
> 2.00e-031
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g
~ 1.50e-03+
(o)
3
3
1.00e-03
5.00e-041
NICA, VS =27 GeV
1Yl <3
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O, rad

Puc.: © - the angle between the final particles
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Modelling

Modeling Il

Signal: g + g — J/w(35£1)) -+ v AND combinatiorial background
Background 1: h+ h — J/yp(3S) 15® 3Py L ¢ h=g.q
Background 2: softQCD

Background: (100% of non-J/v's u*) + (1% of 7%)

(Weight 001 1 1 > <Weight 1 0.01 0.01 >

Particle 7w+ pu™ p* Particle pu~ 7w 7~
Weight(product)  0.01 1 le—4 ..
Pair (mt,u7) (php™) (of,77)

momentum error (~ 1.5%)

p=p=*&, & - gaussian random variable (o = 0.015, mean=1)

Alimov L. E. J/4 + ~ simulation at SPD



Modelling

| cos(f,+,,-)| < 0.9

was generated | J/¢¥ 4+ | J/v + g | Minimal bias
Neyent 5x 10" | 5x 10’ 10°

Further, all histograms are normalized by the number of events per

year.

cos(e,)
cos(e,)

Fake J1p background

1108-06-04-02 0 02 04 06 08 1
cos(6,)

b k
11 08-06-04-02 0 02 04 06 08 o 108060402 0 02040608 1 °
cos(8,) cos(9, )

Standart cut for J/4) reconstruction: |cos(f,+)|, | cos(6,-)| < 0.9
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Modelling

Pair (pu+, pu-)

> - >

] red) J/y+y signal °
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Add non standart cut: f(p,-) =2/(p,- —a) +a, a=0.11
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Modelling
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e Inclusive J/v should be

reconstructed well

e For J/1) +  reconstruction

we need to study correlations

e For J/ip+~vand J/¢p+ g

separation, consider the v
transverse momentum

o Will add candidate invariant

mass cut to estimate
background:
|M(#+“—) — m_,/w’ < 40 MeV
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Modelling

o
510 ——— 3¢y signal
2 Foon e iy, soft y background

10° ——— Jy+g
E ——— MB background

@ The J/v + v combinatorial
background is completely
removed

@ unsatisfactory MB
background statistics

%, GeV’
P, G€

Puc.: Cuts at the moment
|cos(#)| < 0.9, f(pu-) < pu+,

|M(M+M_) - mJ/¢| < 40 MeV

Alimov L. E. ~ simulation at SPD



Modelling

~-isolation

4
_ |
g F —— J/P+y signal |
swe g - /
£ ——— MB background e
10° ¢
10°
Isolation angle
10°
10°
10°
10
IR Z8 et T R . SRR T T
b 0204 06 08 1 12 14 16 18 2

min angle, rad

Puc.: There are no photons and

Puc.: After the requirement ) .
tracks in some solid angle

PTy > 2.5 GeV
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Modelling

rate J/ 4+~ J/Yv+g MB

|cos()| < 0.9 0.67 0.65 0.75

f(pu-) < pu+ 0.986 0.987 0.07

M-y — myppl < 40 MeV 0.78 0.78 0.01

pTy > 2.5GeV 0.06 4 x107° 10~4

Isolation cut 0.6 0.07 0.4
efficiency 18x102[11x10%[2x10°8
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Modelling

A¢-correlation

° J/w"i"}/soft (from J/¢+g)

Bl JIp+y signal and J/1 + ~y signal are
AL correlated
—— MB background

= @ It may be possible to delete
i jpsi+g remnants event like in
prompt photon
reconstruction algorithm.

@ unsatisfactory background
statistics
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A¢-correlation

Modelling

- 1000220 -
g J/P+y signal
= 900l —— J/p+g
s00 —— MB background
700
600F-
s00F-
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300F-
200
mDW
CoiwHo,‘s“”‘l‘”‘l‘s‘”‘ ““2.‘5””“
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@ actually MB background
expects uncorrelated !
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Modelling

@ The number of events taking into account the efficiency of
determining J/v (~ 40%): Nyear ~ 190.

@ Signal and J/v¢ + g background are correlated.

@ There are potential problem: additional background from the
fact that we can take 70 for a high-energy photon.

@ We could not conduct a realistic simulation in the spd nica
package because there is not enough laptop capacity and there
is no access to the supercomputer.
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