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First evidence of double J/y production

The NA3 double J/y results: J.Badier et al (NA3)
Phys. Lett. B, v114, N06,1982,

e 7 (150, 280 GeV) and p (400 GeV) Phys. Lett. B, v158, No1,1985
beams;
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scattering mechanism (gg — 2J/ Y/ B.Humpert, P. Mery, Phys. Lett. B. V. 124. 1983
and gg — 2J/y);
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Intrinsic charm of hadron

BHPS model: S.J. Brodsky, Phys. Lett. B 93, 451 (1980)

* The existence of non-perturbative (intrinsic) Fock component in a hadron
with c-quarks is postulated:

|p) = ay|uud) + a, | uudg) + a, | uudcc) + . ..

* |n perturbative QCD the extrinsic charm component in hadrons arises from
gluon splitting.

e Intrinsic charm contribution is generated non-perturbatively via gg — QQ;

- CTEQ6.6C2 BHPS| (? —1.69 GeV?
- CTEQ6.6M
10| VA, Bednyakov, G.I. Lykasov \
Phys. Lett. B, 728, 602 (2014) .’ . | Allows to solve inconsistency of E " and
-3 /, ‘ pr— . . ] [
10 =", production rates with QCD predictions
U at SELEX.
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Double J/y production via single and
double parton scattering

e SPS: expected to be dominant for ‘oS
J/y pair production at COMPASS;  *
e SPS-IC interference is negligible;
A. Gridin, S. Koshkarev, 0.012—
B. Phys. Part. Nucl. Lett. 17 (2020) 826-833. o mgpgetf g e
J.-P. Lansberg, Nucl. Phys. B 900 (2015) 273
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10" f.
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S. Koshkarev, Proceedings of: DSPIN-19: & 10°
arXiv:1909.06195 [hep-ph] %0_1

Vs [GeV]



1, -tetraquarks
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COMPASS experiment at CERN

COmmon Muon Proton Apparatus for Structure and Spectroscopy

CERN's Accelerator Complex

CMS
- — —
LHC
2008 ( )

N

ALICE 20 LHCb
TT40 TT41
SPS
o
TT10 AWAKE
AL ATLAS
HiRadMat i
. TT60
1
ELENA AD
T2 BOOSTER
oY > ISOLDE

=% <l East Area_

Ly

. :

n_TOF \ 19598 ) S

unacz2 () < CTF3

neutrons » LEIR Q e
LINAC 3 \
A )

) p (proton) ) ion ) neutrons ) p (antiproton) ) electron $—+)- proton/antiproton conversion 6



COMPASS Drell-Yan setup
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e hadron beam composition: 96.80%
2.40% K, 0.80% p;

e beam momentum : 190 = 3 GeV/c; NH; Al

* intensity: up to 7x107 hadrons / sec; M
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COMPASS Drell-Yan setup

- COMPASS 2015 """" Rcconslrucled‘lcvcms
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e used to remove hadrons originating from
target interactions or beam;

e used as an additional nuclear targets:
— aluminum (A ~ 27): 7cm length;
— tungsten (beam plug, 120 cm, A ~ 184):

first 10 cm used for the physics analyses. aluminium
target
target \.
cells )
T ~
/ tungsten

8 plug



COMPASS data
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2015+2018: ~9 months of data taking;
Large statistics of single J/y events:

« Mass resolution: A, = 0.182 GeV/c?

A shoulder from y(2S) is visible

Double J/y events:

NH; target: 28 events (used for the analysis)

Al target: 2 events
W target: 13 events
e |arge background contamination

e used only for cross-section estimation.
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Double J/y cross-section measurement
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Main sources of systematics: to NA3 measurement.
e uncertainty of g, * No significant evidence of nuclear
. . effects isobserved.
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Double J/y production mechanisms

IC curve:

» predictions for COMPASS from
Phys.Part.Nucl.Lett. Vol17, No6, 2020.
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z %60:_ SEES IC with 1o confidence band H.S.Shao, Comput. Phys. Commun.,
Sl | 1 | T Background Vol.198, p. 238-259, 2016;
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* the double parton scattering (DPS) is not considered in the fit;

* the data are consistent with pure SPS hypothesis
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Differential cross-sections
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The M, ,,, spectrum does not contain

any evident signal from 7. states.
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Summary and conclusions

1. The COMPASS 2J/ys data are consistent with SPS production mechanism.
* the SPS contribution can be the dominant one at NA3 and SELEX.

2. The COMPASS collaboration has estimated o, for each nuclear target.
3. An upper limit on double IC production mechanism is established.

4. No statistically significant resonant structures related to 7. states in M, Jhy

spectrum.
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