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Coherent vector meson Photoproduction off Deuteron
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Cuts Applied

« Timing cuts made using momentum-

dependent analysis

* One “good photon”, |At|<1 ns

e« -37CM<K2Z <-13cm
vertex

: : . _ _bo
« Fiducial cuts applied (i)—CIE +C

e Minimum Theta Cut

e Minimum Momentum Cuts

« Missing mass Squared Cult.

» Bad SC Paddles removed.
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10 incident photon energy and 10 momentum transfer bins.
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Yield Extraction yd = pd
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Yield is extracted by taking integral of the Voigt function
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_Differential Cross Sectlon ofyd—-pd—-on'r d

Differential cross-section,
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Differential Cross Sectionofyd>pd—n"n" d
" 14<E, <16 . ' 1.6<E, <1.8 '

 Calculations are provided e °
by Dr. Sargsian (FIU)*. "
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Included

Work in Progress! |
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* Coherent Photo- and Leptoproduction of Vector Mesons from Deuterium, Frankfurt et al, Nucl.Phys. A622 (1997) 511-537 10
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Differential Cross Section for 1d — wd using CLAS at Jefferson Lab

Taya Chetry” and Kenneth Hicks'
Ohie University, Athens, Ohio 45701

(CLAS Caollaboration)
(Dated: September 26, 2017)

The cross section for the coberent w-meson photoprodoaction off of deateron have been measured
for the fArst time as a function of the momentum transfer ¢ = (P, — F'._.}"‘ and E, wsing the CLAS
detector at the Thomas Jefferson Mational Accelerator Facility, The cross sections are caleulated in
the energy range L4 < E, < 34 GeV. A rescattering model used for comparison is consistent with
the data at low and intermediate momentum transfer regimes. For large |t], discrepancy between
data and the caleulation suggests the need of the w-channel eontribution to include the effects due to
the large center of mass scattering angle. Due to lmited world data on 5d — wed, this meazurement

n aopens up the possibility to study w& interaction at low energies and large |t].
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Differential Cross Section: yd - o d

Single scattering 10°
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Theory Paramaters
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d—J — O'(}é?ﬁ?t _ RG(A)

dt / \‘ OwN '/oz\‘ Tm(A)
byN , booN dO/dtlt:O; vN OlyN, QwN
N— _/

Calculation based on VMD
(provided by M. Sargsian, FIU)*

d_()':> Comparison with Data

dt
|
OwN

* Frankfurt et al, Nucl.Phys. A622 (1997) 511-537
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Comparison
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http://www.phy.ohiou.edu/~chetry/datavstOmegaBin4.gif

0

Summary

) dJ J J J JJJ J J 4

0 0 o d J J J J

 The cross-section data provides sensitivity to the nucleon-
scattering data in relatively low energy and high momentum
transfer range mentioned.

do o e—bltl R
dt

 Rho analysis Note: soon to be submitted. With rho, the trio of
vector meson will be complete!

as expected for a diffractive process.

 Omega paper almost done:
- Tweaking with the theory parameters.
- Quote OyN
- Soon to be submitted to the ad-hoc committee.
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Dl active DCS

Differential Cross Section: yd - o d
Differential cross-section,

do . YD . Fw %
dt ~ MAZL " T L

A = Acceptance

At = Width of t-bin

Yp = Signal Yield

Yeorr = Photon Multiplicity
Correction factor

_ } i b =2.6068 b =2.4109

—_
H
|
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Luminosity,

_ pr N alp
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d o/dt [nb/GeV?/c?]

—y
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T
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3
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Ny(Ey)z Photon Flux 1
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Previous Studies
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Group E, [GeV] t [GeVIc?]

Gupta et. al. [SLAC] 5.5 -
Phys. Rev. D 14, 42 (1976)

Morris et. al. [NINA] 3.9 -
Nuclear Physics B119 (1977)

Comments

Low statistics. No
mass fit was possible

*Total Cross-section
measured: 1.4 + 0.5 ub
*Coupling constant

ratio (rho/omega) measured

19
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Eur. Phys. J. A(2015) 51: 6

e T T T T o T T & T T T o T T
5 E=1.1512GeV | & E=12123GeV |© E,=1.23-125GeV | © E,=1.25-1.3 GeV
% N\% ] 3 %
e g e g
5 10F 5 10 5 10 =10
E ER E il
5 8" 3 5 5
5 3 8 3 i
1k { 1 4 1 {1 1 1
1 1 1 1 E 1 1 1 1 1 1 1 1
0 01 02 03 04 0 0.2 0.4 0 02 04 06 0 02 04 06
2 2 2 2
It | [(GeVicy] ft_| (GeVicy’] jtt [ [(GeVicy’ It | [(GeVicy’]
o T T T T g T T T T o T T o T T
T E,=1.3135GeV | o E=13514GeV |T E=14-15GeV |G E,=1.5-1.6 GeV
% o % %
g Q S o
3 S 10 S 10 3
= = F = =
5 5 5 5
=] =] =] =]
= - = =
1k { 1 41 {1 1 1
1 1 1 1 E 1 1 1 1 1 1 1 1
0 02 04 06 08 0 02 04 06 08_ 0 0.5 i 0 0.5 i
It [(Gevic)] It _| (GeVicy] It | [(Gevic)] It | [(GeVic)’]
‘.r| T T T d_| T T T <{l_' T T T ‘F T T T T
B E=1617GeV |o E=1718GeV |o© E=1819GeV o E,=1.9-2.0 GeV
% 3 3 %
e g e g
3 S 10k =10 3
=" = = =
5 3 5 5
=] =] =] =]
=l = =] =
1k { 1 1
1 1 1 : 1 1 1 1 1 1 1 1 1 1
0 0.5 1 75 0 05 1 15 005 1 15 _ 0 05 1 15 2
t_|[(GeVicy] 4| [(GeV/c)?] It | [(GeViey’] It | [(GeVicy]

Fig. 11. (Color online) Differential cross-section versus the momentum transfer to the nucleon for w mesons produced off the
bound proton (open squares) and for w mesons produced off the free proton (blue diamonds).

Photoproduction of w mesons ofL protons and neutrons

Bzck"up
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Photoproduction of w mesons oL protons and neutrons

Eur. Phys. J. A(2015) 51: 6
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Fig. 9. (Color online)] Differential cross-sections of w mesons produced off the free proton versus the momentum transfer to the
mucleon, t. The results of this work from the exclusive analysis [(blue diamonds) and from the inclusive analysis {(green stars)
are compared to resulits from SAPHIR (open circles) [3] and CLAS (magenta circles) [4]. Since the incident energy binning of
the present work does not coincide with that in [4] several CLAS data sets are shown for the incident energy intervals given
im this fisure. The lines are fits to the CBELSA/TAPS data (solid) and SAPHIR data (black dashed) according to eq. (6).
For four incident beam energies theoretical curves are shown calculated with (red solid line) and without (red dotted linel &=
contributions [33].
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