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X(3872) DECAY MODES Fraction (I;/I) p (MeV/c)
™ J/P(1S) > 2.6 % 650 X(38 72)
wJ/P(1S) > 1.9% t . :
D% DO =0 >32 % 117
DYpo >24 % f
vJ /Y > 6 x10—3 697
wes) - 30% o1 0 pure ct state (xc1(2P))
at 1 n(1 not seen 746 : :
PP not seen o () tetraquark
| e _ O DD*- molecule
Strong isospin violation: ¢ ccy state
+ =0
Br(X - mn~n"J/Y) _ 10+04+03 | 0 threshold effects
Br(X — ntn—J /) 0
‘Mx-Mpp*= 0.11 + 0.21 MeV 2 ?
State M /MeV I /MeV  JPC  Process (decay mode) Experiment
X(3872) 3871.68+0.17 <12 1+t B K+ (J/pnta) Belle [95, 102], BaBar [98], LHCb [103]
pp— (J/prtrT=) + ... CDF [96, 104, 105, 160], DO [97]
%% B — K+ (J/¢Ynta—=n0) Belle [107], BaBar [72, 73|
S tantaverk B — K + (D°D%x9) Belle [108, 109], BaBar [110]
&C B — K+ (J/v7) BaBar [137], Belle [138], LHCb [141]
“ ‘.\\G B— K+ (¢'7%) BaBar [137], Belle [138], LHCb [141]
é, ‘ pp — (J/pmta—) + ... LHCb [99], CMS [100] ATLAS
D qq-gluon“hybrid”
D° - D “molecule” e+e_—'VX(3872) BES-III
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Apparatus for Structure and

Spectroscopy)
Is a fixed target experiment on a secondary
beam of Super Proton Synchrotron at CERN

| 13 countries,
| 24 institutions,
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. 2 1996 Proposal
TR 2002-201 6 - Physical data taking
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COMPASS: physics with muon and hadron beam_'
COMPASS =~ SPIN PHYSICS + SPECTROSCOPY

Study of spin structure of DIS ¢~ v
nucleon with muon beam and ey 7
: S u.e =D
polarized target: oy |
e (un)polarized and TMD PDFs TN
and FFs ) <t{;;;u>:' ‘, e
Generalized PDFs \ &/ '

Study of hadron structure and

hadron spectroscopy with hadron
beam:
Primakoff reactions |
| diffractive and central production
49999 k-dependent PDFs via Drell-Yan

process

Muon beam: u*, P=160-200 GeV/c
| Hadron beam: mr,K-, p P=190 GeV/c
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- The COMPASS setup
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COMPA SS and X YZ hadrons

COMPASS has addressed charmoma production
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w(2S) and X(3872) at COMPASS

Now study J/yrmm subsystem Of, exclusive final state J/pmm e

Possible productlon
« ~mechanism
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w(zs)‘w(wm) X (3872) ¢(4(340) »(4160) | X(4260) | X(4360) | X(4660)

M, MeV 3686 3773 3872 4039 4191 4251 4354 4665
| I, MeV 0.3 27.2 <1.2 80410 7010 | 120£12 | 78%16 53+16
| U'yspmn, MeV | 0.103 0.052 seen <0.32 <0.21 seen seen seen
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Event selection

Primary vertex in the target region

ptu-pt in the primary vertex with P>8 GeV/c

Just 1 J/i candidate in mass range 3.02-3.1 8 GeV
Additional rrir-1¥ In the primary vertex

No background tracks |

prcut: pr<1 GeV/c

Exclusivity cut IAEI<4 GeV

S 88 8 8 8 8 {H

87 events after selection:
52 J/t[l i and 35 JAp
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inematic distributions
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Jprmrm massspectrum
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Exclusive production of X(3872)
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Width of X(3872) s

Assumptlon. X(3872) produced ' v*
via CEX reaction

X(3872)

*

n+

Flux of | Flux of | Production

N oA Vvirtual | virtual phase
ﬁ

- Equal for X(3872) and (,U(ZS) | i = au
N x (3872) _ FX(3872)—>J/¢7r7rBRX(3872)—>J/¢7W B FX(3872)—>J/¢7r7rF¢’(25) =0.9 0 4
Ny (25) Ly28)—1/prn BRy28)—/prn Fi(zs>_u/¢mrx<3872> &
For Y(2S): I'y25)=298 keV, I y(2s)- sym=103 keV | ' | 4

' xssr<1.2 MeV CL=90% '
X(3872) ° * rx(3872)_,J/¢m. <210 keV, CL=90%
’ B Ry (3872)_) Ijprn = 1- Z B& < 0.625 » Fx(3872) > 80 keV
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Summary

COMPASS observed lepto(photo-)production of exotic
charmonium X(3872) in exclusive reaction UN— uN (J/(,Un+n-)1F
together with the well-known charmonium (2S)

We measured oyn- xan'xBuym=130+50(stat)+80(syst) pb (input A

for Glue-X and CLAS-12)

' Assuming the same production mechanism for X(3872) and
Y(2S) we extract upper limit of the partial width I sym<210

- keV and lower limit of the full width I x > 80 keV

. Further input for modeling of X(3872)
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