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The LHCb charmed ‘pentaquark’
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True pentaquark resonant states

Kinematic enhancements

§ — channel it — channel

Tool to solve the true
nature of exotic

pentaquark particles

o If true resonant states, can be observed in
photoproduction too !
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Standard way for J/{ t channel
photo-production

Brodsky S J, et al,, PLB 498-1 (2001), p23
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The decay e*e™ pair of

J/Y will be detected in
coincidence

9% Cu Radiator

To beamdump
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Maximizing Pc signal over t-channel background
sighal

Phase space of t-channel J/ production

with acceptance rate
Setting #1: Pc resonant channel
Setting #2: background channel

Spectrometer settings are
optimized to select high t region
where t-channel production is
suppressed

- t-channel setting #1 R e Ry
B Fc (5/2+) setting #1 Enhancing the resonant

; e production of J/i through Pc
(4450)* decay




Projected results for resonant Pc channel

.
o i

[ | [ [ [ [
t-channel J/VV

P. 3/2- (5.0% coupling)
P. 5/2+ (5.0% coupling)
sum

—e—{ 9 day estimate )

s

| | | | | |
10 10.5 11 11.5 12
E, [GeV]

\

O
0
(8



Projected results for t-channel process
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Sensitivity for discovery

-
o

<)
=
>,
=
=
D
c
)
o)

— Projected Sensitivity

S5c limit

coupling [%]



Projected Impact on the world data of J/{ photoproduction
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The result of the experiment will either identify the LHCb exotic resonant

as a ‘resonance’ or reject its existence

t-channel background study will enhance our knowledge near

threshold region

This work is supported by the Department Of Energy through grant DE-FG02-94ER4084
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Bethe Heitler pair production
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Background: Single e*, single m* and accidental
coincidence rate

CTEQS5 and F1F209 EPC and a background program Wiser
from E94-010 experiment at JLab

. .
electron rate estimation in HMS single rt* / 1t

positron rate estimation in SHMS

Single Rates
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Background from lepto-production and yp—J/ypm

el

Only quasi-real photons up to Q% ~ 0.01 have an

small enhancement of the

impact
count rates

Contribution will be verified by a measurement
without a radiator.

Photons with higher virtuality are highly

suppressed
the virtual photon flux drops with Q?
higher Q? lower W?

t-channel cross section drops
the available phase space shrinks rapidly

yp — J/dpn
The inelastic channel of J/p production

An additional final state pion is produced but
not detected

Possible contamination in the kinematic region
of resonant pentaquark channel

The cross section of inelastic channels < 30% of
the elastic channels (at high energies)

Dominant contribution:
the resonant channel yp — J/YA



Projected results for resonant Pc channel
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Projected results for t-channel process
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HOW CEBAF WORKS

Each linear accelerator uses Magnets in the arcs steer the
superconducting technology to — electron beam from one straight
drive electrons to higher and section of the tunnel to the next
higher energies. for up to five orbits.

The electron beam begins its first —
orbit at the injector. At nearly the
speed of light, the electron beam
circulates the 7/8 mile track in

24 millionths of a second.
.

R A refrigeration plant provides liquid
helium for ultra-low-temperature,
superconducting operation.

& The electron beam is delivered to the

experimental halls for simultaneous
research by three teams of physicists.



