Hadron Spectroscop Working Group - 1
Remote connection: https.//bluejeans.com/@28575007
Convener: Dr. Marco Battaglieri (INFN-GE)

08:20 Hadron Spectroscopy Working Group Business 20’
Speaker: Dr. Marco Battaglieri (INFN-GE)

08:40  IPAC report 20’ H SWG

Speaker: Dr. Alessandro Pilloni (Jefferson Lab)

08:00  Contribution of N* resonances to unpolarised inclusive electron scattering 20’ CI_AS Collaboration Meeting

Speaker: Dr. A.N. Hiller Blin (Mainz University)

08:20  Ewvaluation of the inclusive electron scattering off proton observables from the j I—ab) j UIy I 2 2 0 I 8
CLAS/world data 20’

Speaker: A. Golubenko (Moscow State University)

02:40  Photoproduction of d* dibaryon resonance from g10 dataset 20’
Speaker: Mr. Taya chetry (Ohio University)

Hadron Spectroscopy Working Group - II
Remote connection:https.//bluejeans.com/828575007

Convener: Dr. Marco Battaglieri (INFN-GE)
Location: F113

10:30  The omega->pile+e- from gl2 data set 20’
Speaker: Susan Schadmand (Forschungszentrum Juelich)

10:50 Photoproduction of Lambda* resonances ifrom g12 data set 20’ + H S/ Deep/Nuclear

Speaker: Utsav Shrestha (Ohio University)

11:10 Lambda-proton scattering from gl12 data set 20’ C LAS I 2 a“alyses
Speaker: Joey Rowley (Ohio University) jOiI‘It SeSSion

11:30 Photoproduction of Proton-antiproton pairs from g12 data set 20’
Speaker: William Phelps (The George Washington University)

11:50  Proposal: 1/psi Photoproduction off the Deuteron 20’
Speaker: Yordanka Ilieva (University of South Carolina)

12:10 HSWG analysis reviews status 20’
Speaker: Dr. Marco Battaglieri (INFN-GE)
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Agenda % CLAS6 data analysis
* Status of ongoing analysis (update from previous collaboration meeting)
* Dedicated (joint) session for CLASI2

Activities x Resumed a weekly HSWG meeting focused on Low-Q2 specific needs:

* FT Calibration (in coordination with the CALCOM and FirstExperiment)
* MesonExTrigger studies
* pld task force

* Meeting on Tuesday at | 1:00 (JLab-time)

* All groups are encouraged to look at the data (low/high level) to check
calibration, possible issues,

* CLASI2 data analysys are needed to optimize fall run conditions (luminosity,
acceptance, trigger efficiency, ...)

* List of ongoing analysis on HSWG wiki page

* CLAS6 analysis ready for a plenary talk next time

* Over all CLAS contributions, HSWG-related are 22% in 2018
* On going elections of HSWG representatives in the CSC

Elected HSWG A.d’Angelo

Talks

representatives: L.Guo

* JSA-TFC funds $15k allocated for 2018
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WG Reviews status

Released

Measurement of Sigma in pi- photoproduction on the neutron from the gl 3b dataseta

Pl: D.Sokhan (GlasgowU) et al.
RC: Eugene Pasyuk (Chair), Nicholas Zachariou , Paul Mattione

Started Jul 2016
Status: waiting for comment from author, 22??

Determination of E double polarization observable for the reaction gn—>K+Sigma- from gl4

Pl: N.Zachariou
RC: Annalisa DAngelo (Chair), Michael Dugger , Maurik Holtrop
Status: started on Nov 9,1 round in ~2 months, quick response from the PI, Il round close to be distributed

Search for Csi* Photoproduction from Threshold to 3.3 GeV

Pl: K.Hicks
RC: David Ireland (Chair), Carlos Salgado ,Yordanka llieva
Status: started on Oct |5, 1 round in | month, waiting for Pl response
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WG Reviews status

New since last meeting

Measurement of the G Double-Polarisation Observable in Positive Pion Photoproduction
Pl: L.Zana

RC: S.Strauch (Chair), PCole, D.Sokhan
Status: started on July 9 2018

Polarization Observables in (Vector-)Meson Photoproduction (FROST)
Pl:V.Crede

RC: K.Livingston (Chair), V.Mokeev
Status: started on, | round done

In progress

Vector-Meson Photoproduction decaying to Multitrack-Final States using CLAS-gl2 Data
Pl: Z.Akbar

RC: John Price (Chair), Susan Schadmand , Eugene Pasyuk
Status: started on Jan |, progressing
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WG Reviews status
In progress

Photoproduction of the 37 mesons in the reaction yp = n+x+x—n with CLAS detector at 6 GeV/c2
Pl:P.Eugenio

RC: D.Glazier (chair), A.Filippi, M.Dugger

Status: 2nd round, response received, almost done

Dalitz Plot Analysis of eta' to eta pi pi — from CLAS gl2 Data Set
PI:S.Ghosh

RC:V.Crede (chair),A.Rizzo, E.Pasyuk ’ —
Status: Started in July’17; first round of comments on Sept |7: no response from the Pl since then.

Exclusive pi- Electroproduction off the Neutron in Deuterium in the Resonance Region
Pl:Y.Tian

RC: Nikolay Markov (Chair), Mikhail Bashkanov , Eugene Isupov

Status: Ist round in August, waiting for response from PI, still waiting

Polarization Observables T and F in the p(y,T10)p Reaction
Pl:H.Jiang

RC: Barry Ritchie (Chair),Volker Crede , Bryan McKinnon

Status: the group is working on major issue
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WG Reviews status

Radiative decay of eta’ to pi+ pi- gamma from gl | data set

Pl:G. Mbianda Njencheu
RC: R. Schumacher,S.Schadmand,A.Celentano

Spin observables in eta meson photoproduction on the proton from FROST data
Pl: R.Tucker (ArizonalU) et al.

RC: K.Livingston, J.Price, Xiangdong Wei

Sterted July 2016

Status: on-hold, still on-hold but authors are alive, paused for a while, still on-hold, ...

KLambda and KSigma from FROST

Pentaquark search in gl 0 by using the MMSA method Pl: N.Walforf et al. :
RC: S.Strauch, M.Holtrop, PMattione,

Pl: Kenneth Hicks et al. : it ik
RC: Stepan Stepanyan (Chair), Lei Guo , Bryan McKinnon tartec Ty
Started Aug 2015

Status: NO progress

| round of comments in May 2015, waiting for a revised
Status: stalled for a long while, now it seems to be
resurrected, unfortunately NO, no news ...

Should we give the analysis to another group?

Exclusive Photo-Production Measurement of K+Sigma*- off Quasi-Free Neutrons in Deuterium

Pl: H.Lu (SCU) et al.
RC: N.Zachariou, M.Dugger, D.MacGregor
Started in 2012 (!)
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j2ted Update on JPAC
.L% activities

Alessandro Pilloni

Hadron Spectroscopy Hybrids

Meson Baryon Glueball

Tetraquark

Molecule

b Amplitude Properties,
ata analysis Model building

/ Interpretations on the spectrum leads to
understanding fundamental laws of nature

1uaya‘dx;| ‘

|ado eamer

Outline

* Test of Regge Factorization

* Pion Photoproduction with FESR

* What is the formalism to search for resonances?
Exotic resonances in nm

(flash) Still Pentaquark photoproduction
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1 Reaction K+1) — KOA++
leS ' K n— KA~

+,
}T{IPN_) XX Kp—oK "A0
— K p—n o

TpoTR K p—r Xt
+ 0 A++

Tp—m K= p— 7A
™ p—mm 7r+p—>I\’+E*+
T p—n'n + 5t
o DA mTp— KX
TP
K™n — K%

T p— KA
7 p— K%’
K p—nA
K= p—n'A

32.5 GeV G4.4 GeV 9 GeV 20.8 GeV 100.8 GeV
40.0 GeV = 100.7 GeV : 8B GeV = 40.8 GeV 150.2 GeV
40.8 GeV = 150.2 GeV - 18.2 GeV = (4.8 GeV 199.3 GeV
48.0 GeV 190.3 GeV

S SLOND] '1__]',71.-):1}])__} )Y
,.--u; \?{)n | || i})\_}

pd 4}4 BIOLBIRBEEDY)
-y i) )

."';{ (O p1e '(:"}'A‘-LJ

TTp— 0 T p— mn

| | | ]
06 04 —02 0 0 8  —06 -04 —02 0.0
t (GeV?) t (GeV?)
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m photoproduction with FESR

=
=
=
=
=
=
2
=
-
]
=
&

1 photoproduction with FESR

V. Mathieu et al. (JPAC), arXiv:1806.01891

@ 8 @)
=2,4 FESR can also help improving the low-energy models
For example, models imply an unexpected large
contribution from w, exchanges

If that is not the case, the /¥ of some resonances (as

N(1680)) must have reconsidered

0.2
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Searching for resonances in nm

A. Jackura, M. Mikhasenko, AP et al. (JPAC & COMPASS), PLB779, 464-472

Searching for resonances in nm

* Coupled channel analysis of nm and n’m almost completed
A. Rodas, AP et al. (JPAC), in preparation ~0.00

x10°

C 3000 -0.05
- f/\ a,(1320) 010 a5(1320)
o 2000 -0.15- M = 1305.8 + 0.9 MeV

aoz— | §

= 1144 + 1.7 MeV a(1700)

-0.20 f_
omsh @

)

60— ' I".
fo

"“-\35(1700)

——

vents/40 Mel
Evenls/d40 MeV
o
=1

=

=1

=
T

4o

20F

Width (GeV)

e 0

| |

M = 1724 + 15 MeV
[' =247 + 19 MeV

86: 1 | 1 1 1 1
08 i 12 1.4 16 1.8 20 ~0.35
my « (GeV}

7,(1600)

Width (GeV)

M = 1569 * 25 MeV
I'=501+ 58 MeV

b
'
T T T[T T[T T[T T[T [TTTT[TTTT

lllllJIIIlIlIlII lIIlJIlIlIIIllII

1 IIIIIlIll
1.2 1.3 14 15 1.6 1.7 1.8 1.9 20
Mass (GeV)
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Contribution of N* resonances to

unpolarised inclusive electron scattering

2078-07-72

e Tests on quark-hadron duality

e Comparison with CLAS(12) F2 data:
Existing narrow binning in Q2 and W;
Experiments at higher Q2 in 12-GeV era.
P (See talk by Markov)

Astrid N. Hiller Blin e Connection with CLAS(12) electrocouplings
JGU Mainz

Q%=0.23 GeV? Q%=05 GeV?

) CLAS data —=— ) CLAS data —=—
High-energy model (DL) —— | i High-energy model (DL) ——
Low-energy model (BC) a5 L 4 f Low-energy model (BC) ——— -

i L
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| 1 —
Expenmantal mcluswa Q 2= Gevg — 1 - ' Expenmanlal induswe ';Zt2 =4 fi.‘:‘-zf‘-.ufé — ]
Resonant contributions, inclusive, Q <=1 GaV 1 4 i Resonant contributions, inclusive, Q © =4 GeV ¢ 1

Cross-section, pb

Mokeev et al., PRC 86 (2012) 035203 Duallty N CQLASQ F2 data
or,L( WQ JC,I?’L(I/V, Q%) +gqf§if(W’Q2) | Q%5.0 GeV

' ' ' BCNR +
Christy and Bosted, PRC 86 (2010) 055213 Resonances subtracted from CLAS data ———
1\ N A Breit-Wigner resonance model

Mzrmt(vv)r“( )
3 ere (M2 — W2)2 + M2T2 (W)

R (W00 ==Y @,+1)

All (****) resonances to be included

A1/2(Q%), A3/2(Q?), S1/2(Q%)
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Evaluation of the inclusive
structure functions for the
experiments with CLAS12

A. Golubenko, V. Chesnokov

Moscow State University

* Benchmark for the CLAS12 performance
* Check for normalization of exclusive/inclusive reaction cross-section
* Validation for the electron detection efficiency

* The tool for evaluation of inclusive electron scattering cross-section
v, FP—pP+X from the CLAS/world data was developed
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* CLAS data were used for the interpolation of inclusive cross-
sections in the kinematic range covered by CLAS

* For the extrapolation of the data we used P. Bosted fit = Erermanta e A 1 P
40 Calculated, inclusive, Q2=2 GeV?2 | >
* Combination of these interpolation/extrapolation were fitted ' 20
this dependence in spirit of operator product expansion = 20
| | o2 ol2 E il

2\ 1.2 /1, 1 2 a g 10
Fio(W,Q ) = C, (W) + 0? -+ L + ... g E

i 2 2 ]

1 Q=3 GeV
01 ”'1‘.5‘H 2HH2J~5HH’3 “‘3l45””4
W, GeV

10 F o R iTnc'Iu'siire', 62;5 (’;E'v2 R
4
8|
3 g 7|
e s 6
g 4
S S 3
2
Ll
ot

inclusive, Q2=5 GeV/2 |
inclusive, Q2=6 GeV? ——

Projected CLAS12 results

=
(@]

12 + inclusive, Q2=7 GeV?2 —
: « Electron beam energy: 10.6 GeV

S0 1« Integrated luminosity:
g 3 12.8*1010 mt)_1 Interpolation of structure
E °r ; 1 . . < c @ ® « 1p.msu.ru/ / B|-9%
c _ * BIn sizes:
-g 6L SE : ] W= 0.01 GeV and O? = 0.1 Ge\? Structure functions and cross-sections
3] [+ 7 = 0. = 0.
3 | ¥ e an Q e Observable: | F2 v | ") Show W grid instead of x
g 4 ° Expected Statlstlcal accuracy Channels: @ inclusive 'm*n [ ptmp U 2n%+nte’n D otn+n%+ntnp KA DIktE0 Uipp
o ) ) - Ab%clssa = First — Step . Last
G is in the range from 0.2% to 2.0% M = ‘

2 ] Data set: Experimental | | Calculated ' ' Resonant contributions

Q2 = 4 5 6 and 7 GeV2 Results view: ) HTML ) Plot © Plot-SVG  Text ’ Gnuplot () PDF
1 1 ] Plot type: © csplines ' lines ' points
00,5 1 1.5 2 7.5 3 3.5 4 4.5 e

W, GeV
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A study of the yd -~ 7 d reaction

(A possible d” resonance) _ _ _
Dibaryon: Particle with baryon number B = 2.

Composed of six valence quarks
Taya Chetry ] ]
Ken Hicks - Six quarks in a bag.

Ohio University Theoretically expected and long sought
Reinhard Schumacher resonances.
Carnegie Mellon University

Motivation

The WASA@COSY result for AA by
studying: pn—dmnono

M ~ 2370 MeV, T ~ 70 MeV

I(J?) = 0(3") : Fact arrived from the
reaction is purely isoscalar.

P. Adlarson, et al., Phys. Lett. B 721 (2013) 229

P. Adlarson, et al., Phys. Lett. B 743 (2015) 325 drem threshold

P. Adlarson, et al., Phys. Rev. Lett. 112 (2014) 202301

IIIIIIIIIIIlII[IIIIIIIII

P. Adlarson, et al., Phys. Rev. C 90 (2014) 035204

. On] the production of isotensor : 24
dibaryons: pp — pprt+t- \'s [GeV]

arxiv:1803.03192 (18 April 2018) P. Adlarson et al

arxiv:1803.03193 (18 April 2018) Phys Rev Lett 106, 242302 (2011)
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010 @ CLAS

* Photons on deuteron target
* Spin:

1+1-J3={0,1, 2}
* Isospin:

{0,1}+0 - {0, 1}

e dtt mass
distribution.

7t
4E
2
1
0:

* Basic cuts applied.

e Structure at about
2150 MeV.
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500

400

300

200

100

Differential Cross Section of yd -» d**mr - m ' d

————
27<Vs<28

28<5<3.0

do
d cos(6],)

3.0< Vs

W =[2.95,3.08] Cos6y,, = [-0.4,-0.2]

fracg.+ = 0.1961

MCd* | MCd"

< 3.1

P

fracg.— = 0.1700
frac, =0.2193
fracpg = 0.4146

Very preliminary !!

| ] ] | '.‘r: e T e

. Wi
3 21 22 23 6 27 28 29 0

M(n*n*)
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w->rtee analysis of CLAS gl12 datag
y . light meson decays

Light Mesons

.

i} '5R!ié!b%'é‘:§

¥

”
-

HSWG at CLAS collaboration meeting .
July 2018 Y\ag‘ﬁ,-‘

Susan Schadmand, IKP

(')
(" r)
- Quark mass ratio - QCD anomalies - Transition Form Factor
- |sospin violation - FSI — CP-violation

hadronic decays: Dalitz plot analysis

n - mwm g12 Daniel Lersch + analysis report in progress Transition Form Factors
w — Tt g12 Chris Zeoli + PhD 2016 FSU
N - n g12,(g1) Sudeep Ghosh + analysis report submitted

* PhD thesis submitted
f.s. nmtm g12 Cathrina Sowa * PhD 2016 Bochum

radiative decays: box anomaly, branching ratio

45—
= analysis report submitted dF(A — Bl ) —

|FasB(g®)|* - |QED

n' — -y gl Georgie Mbianda Njencheu . PhD 2017 ODU dq2 : ]_"(A . B-y) =
n— mmy g1 Torri Roark
p— MY gt Tyler Viducic Fas(@®)=[1-4%/A%*""  (single) pole approximation

conversion decays: electromagnetic transition form factor

FAB(qz) =1+ qzldFAB/dqz]'q2=0 =1+ qszB =1+ éq2<riB)

» paper submitted (r° cross section)

m—Yye'e g12 Michael Kunkel . PhD 2014 ODU
w — mle'e g2 Susan Schadmand A (A -2 b ) / I
- =m = DaAB .
. P
N —ye'e g12 (Michaela Schever, Master 2015) Jilich propesal for CLAS12 slope size

(M.Kunkel and D.Lersch),

parameter  (transition region)

'standard’ VMD, b~1.69/GeV?
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w->Ttee cut-based g12 analysis analysis strategy cut-based analysis

corrections and cuts*:

missing mass MMp missing mass MMpee

skim:
=1proton and =1positive and =1negative topology

+ available root tree:

=1electron and =1positron (IsLepG7)

data only:
* loop over in-time photons
* beam corrections
* momentum corrections

« event cuts:
. lsqrt(Vx*Vx+\
+ abs(Ep_Bets

L.‘ 05 06 07 08 08 1 1.1 12 -6.01 0 001 002 003 004 005 006

ubtraction

smooth background s

invariant mass Mee

—— signal region
—— scaled background
background subtracted

» fiducial and TOF !

»  (Em_tofpass && Ep_

dileptons, MMp>0.4GeV

——— 1) MMpee cut (pi0)

2) MMp cut (omega)

= 3) fiducial and TOF

a7 a7 0B aBS 085 085 1 3 3 2 0.4 0.5 a.6
missing mass M{p) GeV dilaptan mass M{oe) (GaV

data / QEDv simulation

in-paak and smooth hackground subtracted

FRELIMINARY PRELIMINARY
® Q12 data ® gl2data
—— signal simulation ==« TL
| QED simulation —— signal simulation

----- VMD (M=0.722GeV)

a.4 0.5 0.8 . E: a.4 0.5 0.8
dileptan mass M{ee) /Gal dilaptan mass M{ee) /Ga
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A Study of yp = KTA*
reaction

U. Shrestha, T. Chetry and K. Hicks
Ohio University

Data:n” Timing

x

-

o
T

]IIII

Cuts

0.9 < MM(K'TtTt) < 1.0 [GeV]

ll]][lllll]]]lllllll]ll[IIII[I]III

IlllIIIIIII]IIIIIIII]][I]IIII]

v b b b b b b b b e by

0.2 0.4 0.6 0.8 1 1.2 1.4 1.6 1.8
Missing Mass (K’ n ) [GeV/c)

OO

=3

y+p-> K +A (1520) K°

remove
~14% ~14%

Z+nl .' o4m

~48% ~100%

I + — |
Kn+n n+ n/ ’ X — l0.|4l = 0!5I = l(]!GI = I0.|7‘ = IO!SI =
. : — : Invariant Mass (r* 7 ) [GeV/&]
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Preliminary Lambda-
Nucleon Scattering with
g12 at Jefferson Lab

Joey Rowley, Kenneth Hicks (Ohio University)

John Price (Cal State Univ Dominguez Hills)

| | I | | T Tl 1 | T T 1Tl E | | T T 111
’ -Ap total
o OAP et

] 'l”l B - .I... ,l...l .. .I..I 'I ,.‘ II ..I ) '! Ptab GEV/C

2

Reaction

*p,p', T~ detected

» Ap' scatter elastically

yp = KtA
L—Ap - A'p' - p'pr~

e Data from g12
* Reconstruct A’ mass: M(A") = M(prt™)
* Reconstruct incident A

* Identify K* by missing mass

* Use known Kt A cross section to get flux
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=
B3

3

S SN T N P
1105 111 1,115 112 1125 113 11
M (pr) [GeV/c?]

|

ST T[T [T [ TTT[TIT[TT T [TT I TIT[TTT
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35 114 1,145 115
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MM (y p.X A

pr * Ny *
M

HII‘!UIWHHlHHllHIllIHIIIH[IIII‘\Illll
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* Ny(Ep)

E) =
dcos(0) (E) Ax L *b.r.x Acos(8)

A\ Decay Length ([)

Assume Simplest case: Lambda along z-axis

Y: Yield

A: Acceptance

L: Luminosity

b.r: Branching ratio (for pm™)

do

dcos(6) (E): Energy dependent cross section

Distance between a and b is the A decay length
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do Ny
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A\ Decay Length ([)

Assume Simplest case: Lambda along z-axis

Distance between a and b is the A decay length

Cross Section (EY [1.2,1.6])
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ANTIBARYON PHOTOPRODUCTION
USING CLAS AT |JEFFERSON LAB

William Phelps

h T p—pppT

O 4T 0V BALLAM of ol |BALTZ)
® 92 GoV B NOHAM ot ol |fek T3]
A BAHHEH st ol (BAR T
O ASTON & ol [ASTED)

+ Narrow resonances have
been long been sought after
as potential baryonium states

Early photoproduction
experiments from DESY and
LAMP2 claim to see evidence

for narrow resonances at
2.02 and 2.2 GeV

Narrow resonances
observed in pion production
with the latest results still
showing evidence for a
narrow resonance

=1

EVENTS /20 MeV
=

"Excluding A°/N°

2200 240 26500
pP INVARIANT MASS (MeV)
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Events / 0.001 GeV/c?

[Entries 312158 |
Mean:0.9369 + 0.000022
¢:0.0080 + 0.000023
Range: £3.0c
Yield: 185508

Events / 0.001 GeV/c?

-
=
=
S
g
=
-
:

Events | 0.005 GeVig *

0.95 1
MM(pp) [GeV/e?]

vp — pp(P)
Yyp — pp(p)

CLAS g12

T T 1T | T T 1T I T T 1T |

P NN TN TN T S Y TN T TN N NN TN T SN N [N TN TN SN WO N B =18

[Entries 106223 |
Mean:0.9375 + 0.000035
¢:0.0078 +0.000038
Range: +3.0c
Yield: 64005

[ Entries 143832
L ——

@

1.8 2.0 2.1 2.2 2.3
MM )

CLAS g12

1T 177 | 1T 177 | 1T 17T | L

| T S T S B

2.4

Gevie *

Entries 143832
e

m-

24 22
MMip )

Note: Ev from 3.9-5.5 GeV

095

MM (pp) [GeVie?]

YD — Pp

MC Comparison

- The final model from the new
generator matches the data very well
in all kinematic distributions

- Further tuning and interpolation of the

cross sections could improve results
further
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3-body Phase
Space

Initial Model

Calculate Cross
Sections

Weighting
Program

Detector
Simulation

Compare
with Data

Final Model

0

— Generated
— Accepted
— Data

Toa oo Lo by b b b by T T
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— Generated
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— Data
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do/dcos(0) [nb]

E, =4.775 GeV

t
b
L

E, = 4.825 GeV

—._,_.-.-*f""w

E, =4.875 GeV

M'

E,= 4.925 GeV

E, =4.875 GeV

L
L

"

L
M
L

L

E,=5.025 GeV

E, =5.075 GeV

E, =5.125 GeV

E,=5.175 GeV

E,=5.225 GeV

E,=5.275 GeV

E,=5.325 GeV

E, =5.375 GeV

E,=5.425 GeV

LAMP2 1980
DESY 1985
CLAS 2003
v CLAS 2006
« CLAS 2017
Full Regge Var. |
——~ Full Regge Var. Il
Red. Regge Var. |
— — Red. Regge Var. |l

*CLAS results unpublished
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Study of J/Y Photoproduction off Deuteron
PR12-11-0038

M.D. Baker, A. Freese, L. Guo, Ch. Hyde, Y. Ilieva, B.
McKinnon, P. Nadel-Turonski, M. Sargsian, V. Kubarovsle Final-State Interactions (J/WN rescattering)
S. Stepanyan, N. Zachariou, Zh.W. Zhao ® Estimate O/yN

® Quasi-free photoproduction off neutron: y(n)—J/Wn
® Search for isospin partners of LHCb pentaquarks
® Test bound-nucleon gluonic form factors

® Coherent photoproduction: yd—J/\d
® Study gluonic form-factor of deuteron

® Small transverse size: r;~1/m:=0.13 fm
® E+,=8.2 GeV, |=2E,'®*/4m:?=0.36 fm

® At threshold, |tminl=1.7 (GeV/c)?

® b~1/[t[/2 =0.2 fm

® The CC couples to the gluon field in
the target. Process dominated by

. Brodsky, E. Chudakov, P. Hoyer, J.M. Laget, Phys. Lett. B 498, mu[ﬁ_.gluon exchange_
(2001).

® Probes the short-range structure of
the target.
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Incoherent Photoproduction: J/PYN FSI

‘\J/ll/ N
T~y
* Direct access to J/yN—J/yN and the elementary J/yN total cross

Coherent Photoproduction

The t-dependence of the cross section can
provide access to the deuteron gluonic '
structure (gluon form factor) - Large skewness

Etne=5.66 GeV — | tnin|=3.31 (6eV/c)?
E=11 GeV — |tnin|=0.26 (GeV/c)?

Hard scale set by the cc distance
r.~1/m¢=0.13 fm. Probe is hard for
all Q2.

Quasi-Free Quasi-Real Photoproduction off Bound Proton and Neutron

: _ _ / .
Hidden-color component contribution PRI EAT,
dominates the cross section above neutron : Belctiei e e e e

20000 f p—=Jiyp’
momenta of 500 MeV/c. ; yd—Jhypm) Undetected: scattered electron, spectator
17500 yd—=Jhyn(p)

; nucleon
15000
12500 QF QR production identified kinematically by
10000} selection of events with small missing transverse
7500 momentum and small missing mass, assuming the

target was at rest:

5000}
“005— Jk o JIWNX’ -
PR N B N s Loail

:._.“l L L
$5" 04703 02 01 -0 01 02 03 04 05 i
Missing Mass’ (GeV?) Ev- PNztPI/y 2
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Quasi-Real Incoherent Photoproduction
ed — J lypn(e)

Detected: scattered nucleons, J/psi decay products
Undetected: scattered electron

CLAS Acceptance estimated with latest MC (4a.2.3) and reconstruction (5¢.3.5):
overall acceptance for rescattering: 5%.

Cross section estimates from model of A. Freese et al.

Expected total FSI yield: less than 10% of total QF yield, i.e. <1 - 2 FSI events/day

In addition: ed — J /yNe'(N), making use of the forward tagger.

Coherent Photoproduction

ed— JIyd(e)

Compaﬁbilify with Run Group B Detected: scattered deuteron, J/psi decay products

Undetected: scattered electron

Proposed measurements are compatible Run Group B Configuration
Unpolarized LD2 target and 11-GeV electron beam, L=10%° s-lcm2.

® Standard CLAS electron trigger.

® Charged-hadron detection in the Forward and Central Detectors.

® Neutron detection in the Forward Detector (will look for CND capabilities as | No current cross section model estimates. Published data for ¢ photoproduction of1
well).

® Full torus field; electrons in-bending (75%), electrons out-bending (25%). pr'o']'on and deuteron fque'fs' |i |td—>¢d —1-—49.

® Forward Tagger in operation. Iol

Yp—¢p

Addition trigger: muon trigger (established in RGA).

Expected total coherent yield: ~ 1 event /2-3 PAC days. Expected t-coverage, 0.3 -
GeV/c?.
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