Hall B - Run Group K
Color Confinement and Strong QCD

Status Update

E1216-010 A Search for Hybrid Baryons in Hall B with CLAS12
lyyFfAal 5Q! y3st 2 HALL B

E1216:010A Nucleon Resonance Structure Studies Via Exclusive KY CURRENT
Electroproductiorat 6.6GeVand 8.8GeV EXPERIMENT
Daniel Carman

This series of experiments

. . . focuses on understanding E12-16-010
E1216-010B Deeply Virtual Compton Scattering with CLAS12 at 6.6 GEEEES Sl B B a1 |

through exploration of the
and 8.8 GeV . structure of the ground E12-16-010B
LatifaElouadrhiri and excited statesofthe | E12-16-010C

nucleon.

E1216-010C Separation of the  and" [ contributions to the production
of hadrons in electroproduction

Tim H Avaki : -
im HaywardHarutAvakian Assigned Spring 2024:

Approved: Assigned Fall 2018: 2 PAC days commissioniag6.5 GeV
50 PAC dayat 8.8GeV 5.5 PAC dayat 7.5 GeV 16.5 PAC dayat 6.4 GeV
50 PAC dayat 6.6GeV 4.0 PAC dayat 6.5 GeV 13.5 PAC day &5 GeV

Gran Total:42 PAC days of collected data30 PAC days of assigned data2 PAC days globally assigne >
. clasy!

S
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Main Questions to Address

w The N* spectrum: what is the role of glue?
—3  Search for new baryon statesE1216-010

w How does mesoibaryon cloud emerge?
—> Measure the @ dependence of electrocoupling amplitudes=1216-010A

w How is color confinement realized in the force and pressure distributions resulting in stable
nucleon®

——>  Study GPDs and their moments from DV{S1216-010B

w What is the 3D internal structure of the nucleon?
—> Study the nucleon structure function from SIDI&£1216-010C

orl 3
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Run Group Proposal (RG K)
G/ 2t 2N/ 2y FAYSYSYd FyR {i

Hybrid Baryons SearcHor hybrid baryons(gqqg)focusingon 0.05 GeV? < @Q? <2.0 GeV in massrangefrom 1.8t0 3GeVinY (bZ” b X
E1216-010 (A5 Q! y,VSBurRert D.S Carmany. Mokeey R Gothe
KYElectroproduction StudyN* structurefor statesthat coupleto KYthrough measurement®of crosssectionsand polarizationobservableghat will
E1216-010A yield @?evolutionof electrocouplingamplitudes
(D.Ss Carmany. Mokeevy R Gothg
DVCS Access GPDs H,(E,%using DVCS process @pepgand the DVMP process &pepp°
E1216-010B (L.ElouadrhiriF.XGirod)
SIDIS Measure the proton structure functions in the deépelastic scattering by Rosenbluth separation performed combiningl RC
E1216-010C and RGA data on seminclusive electreproduction of hadrons.
(T.Hayward,Harut Avakiar)
RUN CONDITIONS
100 days Torus Current 100% (3375 A} negativeout-bending
approved by PAC 44 and _ .
confirmed by PAC 48 (Jeopardy) =olenoid Lo P
FT ON @ 7.5 GeV-> OFF @ 6.5 GeV and 8.5 GeV
B, = 6.6 GeV, 50 days3 passes _ :
Beam/Target Polarized electrons, upolarized LHtarget
E, = 8.8 Ge\K0 days; 4 passes Luminosity A ~510%cm?s! @ 7.5 GeV ~0.8710%cm?s! @65 GeV
0.87 10°%°cm?s! @ 6.4 GeV 10%cm?s'@8.5 GeV  FULL LUMINOSITY

- 2
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Run Group K- SPRING 2024 Data Taking Overview

January 14 February 13, 2024 33 calendar days

Production @ 3 Passek,=6.394 GeV
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B run wit y = Total Charge on
M runwith LH2  — Total Charge on LH2 RGK 2024 Progress IPM2C21
Calibratio! ns —— Expected ch u

total: 91.35 mC
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38.3 G events:

P lumi scan »
<

100

80

Accumulated Charge (mC)

3-passes

E.= 6.39463 GeV

lc = 65nA

Lum. = 0.87 1¥cm?s?

Run Range:

19300¢ 19659
259Production Runs

38.3 G prod events

10 Emptytgt runs @ 20hA
0.41 G ET even{(s-1% full)

Accumulated
Charge:

Fulltgt = 91mC
Emptytgt = 10mC
Total = 10InC
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Run Group K- SPRING 2024 Data Taking Overview

February 13 March 11, 2024, 27 calendar days
Production @ 4 Passés=8.477 GeV

30

25

20

15

Event rate kHz

10

run with empty = Total Charge on empty
W run with LH2 = Total Charge on LH2
Calibration runs —— Expected charge at 50% up

RGK 2024 Progress IPM2C21
E, = 8477 GeV

Hall B ACC ACC ACC all B B
'sol

n ACt AC
d N K d d downd RC7 t / /
M cold box
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21.7 G events e

( I 81 77mC

ar 10
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20

Accumulated Charge (mC)

geff;zon Lab

4-passes
E,= 8.47757 GeV
l,=75nA
Lum. = 18 cm?st

Run Range:

19660¢ 19893
174Production Runs

21.7 G events

8 Emptytgt runs @ 20hA
0.32 G ET even{(s-1.4% ful

Accumulated
Charge:

Fulltgt = 81.77mC
Emptytgt = 10mC
Total = 91.7MC
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Run Group K- SPRING 2024 Data Taking Overview

December 1519, 2023¢ 4 calendar days  January 11 March 11, 2024; 60 calendar days
Commissioning Alignment and Production
30 Assigned PAC ddys37 effective PAC days—

= CH;E: - EEEZ: E:SiZE o iH'"z"tyo RGK 2024 Progress IPM2C21
30 E, = 6394 GeV E, = 8477 GeV 100 Total
= T MU ¢ M A A | ¢ 1 l' }"™ | 433Production
| i) g Runs
20 ot
g o 2| 60 G events
2 ol o B R - LR (RO QR O L0 LR - 5| Accumulated
. = 2| Charge
[ il g o §| Charg
10 || Iw"‘ |||||'|||ﬂ g FU”tgt = 172.7MC
ﬂ....lﬂ"' <| Emptytgt = 20mC
I" 20 _
s || b L L uil Total = 192.7MC
’ ‘HHHHH \H |
0 Ja;m 14 Jan 21 Jan 28 Z Feb 4 ' Feb 18 Feb 25 ar 10 0
2024
38.3 G eventse, = e 21.7 G events
<=
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Run Group K- SPRING 2024 Data Production

10”6 Events/Run
10”9 Events

100

80

— 60

40

20

o O DY - - Lo A —] 0
09302 19364 19431 19485 19545 19599 19655 19720 19779 19838 19892
RUN CONDITIONS RGK 2024 EPOCHS
Torus Current 100% (3375 A) negativeoutbending Beam Beam Tgt  Scope/ Variation Collected
Solenoid 2100 % Energy  Current Events
ET OFE 6.4 GeV 60nA LH Commissioning/RGD 35G
Beam/Target Polarized electronsjnpolarized_H target 6.4 GeV 60nA LH production / RGK 383G
Target Position  Target centecoordinatesx=0 cm; y=0 cnz=5cm | g 5 Gev 75nA LH production / RGK 217 G
Events (G) LRSS (1) A Atotal of63.5 G eventbave been accumulated
EVIO Decoded DST :
A Typical event number/Run 240 M @ 6.4 GeV
635 | 1500 525 105

1.5 PB of EVIO data on tape

.geff;?son Lab

200 M @ 8.5 Ge\
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Run Group K- Commissioning and Calibration Runs

CLAS12 Note 2026-004

December 1519, 2023

Exploration of CLAS12 Drift Chamber Resolution and Efficiency

A Trigger Studies- ValeryKubarosky

Daniel S. Carman, Florian Hauenstein, Veronique Ziegler
Jefferson Laboratory

A Luminosity Scans (Dated: May 18, 2020 s

Explorations of the CLAS12 drift chamber performance in terms of resolution and hit

A D C HV Scan-s F IO r|aﬂH aue n Ste i n efficiency have been completed based mainly on data taken during the RG-K 2023 commis-

sioning run and the 2024 production beam time. The resolutions were explored as a function

of the high voltage configuration settings for each drift chamber region in terms of missing

A Reve rse d Sol e n Oi d pol ari Zat i O n ru S mass and invariant mass reconstructions for different final states spanning a broad kinematic

range. The resolution was also explored as a function of the beam-target luminosity. The

single-layer hit efficiency was explored as a function of the high voltage settings for each

J a n u a ry 1 gl 3 20 2 4 drift chamber region and as a function of the discriminator threshold setting. Finally, the
]

drift chamber calibration protocols have undergone a new implementation since 2024 and

the impact of these substantive updates is quantified.

A Warm/cold empty target alignment studies: zero magnetic fie/Raffaella De Vita
A DC studies
A Empty target runs

A Luminosity scans

-, 3
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Warm/Cold empty target Alignment

Standard procedureDC alignment done with empty target
(cold) with torus & solenoid @ zero field

w¢ I NH S (0 cryotagyét énfrance + exit windows,
scattering chamber exit window

At start of R& run, 1 full day was dedicated to

alignment runs:

w frwith empty/warm target (first time)

w frwith empty/cold target

Alignments have not takethermal contraction of

cryo-target systeminto account

A FEA computedpstream shift of cell b§ mm
A Data agreawith engineering calculation and

survey
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| Warm target

Counts
o - 3

Selected constraints:
+ exw =-0.5cm

« ti=5cm

* scw =26.5cm

As expected the scattering
chamber window doesn't

move but the target cell
does

10
Vertex(cm)

:. Cold target

°E Peak width change
st due to different
s beam offset

Counts

From the fit (will improve

with the alignment):

« Cell shift: -0.57 cm

« Scattering chamber window
to target center varying from
26.5 to 26.99 cm (+0.49 cm)

Selected constraints:
+ exw=-1.0cm

« t=5cm

*« scw =27 cm

.geff;e;gon Lab
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Spring 2024 RE& trains: total output

3 Passe$.4 GeV - run19571. 216 M events (2.73 KBB) Total =114 TB

591GB _.. 100% DST Custom ProjectedTotal Skimsize
4lGB -0-.69% s-k-i-m4 JE;-T-F-CS Wagon yes 0.78 TB
29GB 1 45% skim5 PIOPWagon 1 yes 5178 '
lSGB -E’,—.O% s-k-i-m6 E-Iggtilvagon Yes 34 B -
0387GB | 0.07% skim?7 K-+ Kp Co 1o oo7TB
0766GB | 0.13% skimg KpKpWagon 1o 015TB
0558 GB 0.09% skiml6 | DVCS i yes 011TB
0.396GB | 007% skiml8 | DV p 1 yes 008TB
123GB 3.8% skim21 | e+ eFD) i yes 447B '

4.1 GB 0.7 % skim1 SIDIS (10%) no 0.8 TB

4.0 GB 0.7% skim3 Lambda Wagon(10%) : yes 0.8TB

5.1GB 0.9% skim30 “ “ N (RGK) (10%) i Yes 1TB

89.4 GB 15% TOTAL 16.7 TB

or =
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Spring 2024 R4 trains: total output

4 Passes3.4 GeV -

run 19833 194 M Events.

(3 KB/ 65TB

590GB _.. 100% DST Custom ProjectedTotal Skimsize
5 SGB -(-)-.93 % s-k-i-m4 JE;-T-F-CS Wagon - yes 0.6TB
ZSGB 1-21-24% s-lgi-mS P-i-O-I;{Nagon - yes L27 B -
42GB L 0.71% skim6 ElastWagon i yes 046TB
0475 GB -{-6-.08% s-k-i-m7 K+Kp (%o - no 005 B -
0853GB | 0.14% skimg KpKpWagon 1o 009TB
0749 GB 0.12% skiml6 | DVCS i yes 008TB
0648GB | 011% skiml8 | DV p 1 yes oo7TB
27GB 4.6% skim21 | e+ eFD) i yes 207TB

10.4 GB 17.6% skiml SIDIS (10%) no 1.1TB

4.7 GB 8% skim3 Lambda Wagon(10%) | yes 0.5TB

4.3GB 7.3% skim30 “ N (RGK) (10%) i Yes 0.5TB

83.8 GB 14.2 % TOTAL 9.2TB

J)effé?son Lab
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pring 2024 R®& Data Processing

6395 MeV - 3 passes - Workflows

SPRING 2024 Workflows (es

output Dirsctory: acheic

Process.
‘cooking and tull skimming

Workfiow time sequence

2s[es/eza 2 e

s

cociung and standand skimening

‘Workflow time sequence

£

.geff/e]zon Lab

o)

recon yami e toin yami e cuam Contva Timestamp Contg e Hotes
roson yamith & i yami o 5 5021282 021382 ov0rz02s conty pon o 7 6385 VeV contguratn for a Wegoss worktows.

Workfiow Tag Workfion command funs Workflow Full name. Worktiow Sttus
pasa1_6396.1 rokra pass_at 639511 7 19331,19339,19334 19306, 14336.18357 Ik pass1 6395 1_1.19031x6 21810 Comiete
passt 63352 Igkapass_a 6395 20 1950819306, 16540.19341,16042.19043 ok pass1_6395 21833866 1622 Conciee
pass1 63953 rgkapass_ai 6395.3 1954419346, 15046 19047, 16048,18049. 19051, Ighrapaset 6395, 31934818 e Compiete
pass_6395.4 Igra pass_ €395 4.5 15053,19354,1635519957,16350,19360, 15361, 19062. 18063, 1S364,19365, 19364, 18367 1ok pass1 6395419383013 25180 Comgite

recon yami tle train yomi e cuama Contava ™ Conig e Notes
rocon yami o & e yami fle 7 5021282 5021282 osoiz0z6 conkigjuon e & 5395 MoV conbguraton o standard Wogons worktows
Workfiow Tog Werktiow command Runs Worktiow Full name Werkfiow d Stue
pase1_6365.5 hrapass1 699659 10082.19384-16096,18300-19401, 10403 rgerapasst_6396_5-10382017 251688 Congiets
rgkra-pass 639560 19405.19407.19408 104 o passt_B395_ 610405 251087 Congiets
orapass1 63967 1941318421 rgrapass!_6395.7-1941360 21668 Comgiote
rpra-pass 839580 10422-19426 rgrapass)_6305_6-196225 251060 Conpete
rpkrapass) 639590 10427.1943 rgerapasst 6395 519277 21670 Camoiete
phapasst 6385109 10434 18441 rapasst 6395101943418 251680 Conglete
phrapasst 699511 & 1944219444, 19440- 10448
ghora-pasat 695 129 1044019458 8477 MeV - 4 passes - Workflows  fect]
a1, 8095139 1045810461, 10463-10487 output Directory: acharcias 21g-Kprod ey
1948818472 1547519478
10477-18483. 1648510487 Process rocon yami file train yomi file
1948818491 cookng and full skimming tocon yami tio rain yami flo &
1040218497
S Workflow time sequence Workflow Teg Workfiow command
19603.19507,18500 19511 2 pass1_8477.1 rgkra-passt_al 84771 &
19612.19512,19515 1951719521 4 pass1_8477.2 rgraposst_al 4772 @
19622195624, 18626-19628,19835,19538.19540
P Process recon yami fie train yami fie
19656-19550,1956 119664 00king and standard skimming rocon yari e rain yarmi flo
19585-19560, 16671
g Workflow time sequence Workflow Tag Workflow command
197719582 i) Pess1_B477.3 rgkrarpass! 84773
rghapass_6385.27 9 1958319892 “ pass1 84774 rgkrmpass) 84774
rgha-pasat_6396.28 9 19623. 19508 15 pass1_8477.5 ighorapasst_BAT75 @
rapass1 699529 9 19509-19602.15609 1 pass1_8477.6 rgrapass!_8477.6@
oapass1 6336209 1961419618 ” pass1_8477.7 rokrapasst_BAT_7 0
hrapass 639531 @ 19620.19621,19623-19627 T LSS whorapess) ST 8
el S 19 pass1_8477.9 rgkrapasst_8477.9 9
rgrapas 639653 1963419639
e i e 2 pass1_8477_10 rghrapasst_BAT7_109
e s — 2 pass1_8A77_11 gk rapass!_B4T7_11 @
gk ea pasat 639536 10653.15650 2 passt_8477_12 rgkrapass! 8771219
rprapass1 699557 7 19541,19543-19550.19604-19608 2 pass1_8477_13 rgkapass) 8477 139
oapass]_6396.38 0 19556-15008,16324-14330.19610-10612 2 pass1_8477_14 rgkrapasst 877149
2 passt_8477_15 rgkrapasst_BAT7_15.9
2 pass1_8477_16 rgkrapasst_BAT7 169
F passt_8477_17 rghrapasst 8477179
TS T =T E pass1_B477_18 rghorapasst_BA77_1819
T sozrasz soz sz o 2 pass1_BATT_19 rghrapasst 8477199
% pass1_8477.20 rghrapass! 8477209
T P passt_8477.21 rgkrapasst 877210
92z 19228, 19028, 19229 1921V = pRLIRRR el U
1923519208 1904519249 - posat_fal 6398, 319236012 257287 Campiete
woasst fall 6305 4 1925013254 19256 15260 eacasa! al €205 418280010 25788 Camolate

Data processing started on Aprit 2026

Is

Ended on Junetv¢ (9.5 weeks
100% completed

With the exception of 1 file

CLARA Timestamp Config fle Notes
5021382 ouo12026 conti son i 8477 MeV configuraton for all Wogons worktows

Runs Status Comment

70,19671,19676,19677,19678 251620 Running 99
196 19684,19685,19686,10683,19689 25168 Compiete
cLARA Coatiova Timestamp Config fie Notes
502 1382 502,182 04012026 conlig json fle 8477 MoV configuration for standard Wagons workfiows
Runs Workfiow Full name Workfiow id Status

19690,19602-19697 gheapass1_8AT7_319680x7 252016 Compiote
19696-19709 rgkrapass_84T7_ 41969812 252017 Compiote
19710,19711,19713,19715,16720-1972,19726 rghrapass1_8AT?_ 51671018 252018 Compiete
19727-19701,18743-19744 rghrapass1_84T7_6-197277 252021 Compiete
1974519751 fgkra-pass1_8477_7-19745x7 252022 Complete
19752-19760 rgkrapass!_8477_8-1975219 252028 Compiota
19762-10768 rgheapass1_8AT7_9-1076207 252024 Complote
1976019778 IgKra-pass1_8477_10-19769x10 252025 Complote
9770-10783,19785-19787 Igkra-pass_8477_11-197708 252026 Compiote
19786,16789,19793-19768 rghapass1_8ATT_ 121978838 252027 Compiete
19790-19803,10805,19608 fghra-pass_8477_1318799x7 252028 Compiato
19807,19810-19813,19826-19828 fgkra-pass1_8477_14-13807x8 252020 Compieta
1982-10837 rghra-pass1_8477_15-19829x0 252000 Compiete
19836,19839,19841,1842,19845-19848 fgkra-pass_8477_16-18838x8 252001 Compiete
19853-10857,10060-19863 fgkra-pass1_8477_17-188538 252002 Complete
1986419669 rghrpass1_84T7_18.19864x8 252033 Compiate
1967019676 fghora-pass?_8477_19-1887067 252034 Compiete
19077-10885 fgkta-pass?_8477_20-19877x8 252005 Compiate
19886-19893 fghrapass_84T7_21-19686x8 252006 Complote
19650,19662-19666,19614,15615,19817-16825,19845- 19852 rghra-pass1_84T7_22.19660x21 252087 Compiete

CLAS Collaboration Meeting Run Group K Status Updateluly 1st, 2026
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RGK Productionc KY Data analysis

N~

o

Q? (6eV?)

[BREEF 13774

* 6.394 GeV
* 10 runs

* online calib/align |,

Forward K

forward K forward p

By: Daniel Carman

E Enes 3117499 6000 = friies 240335
= Meon 1187 L Mean 1,168
E me  oliom n ot
30000 - 2000
25000 4000
20000 - 3000 |-
15000 F
E 2000
10000 F
coo0 B 1000
B Fall 20 t Fall 2018
S Firarers wrar PN PPN I I Y U S AP PN I I ararar:
09 1 11 1.2 13 14 09 1 1.2 1.3 1.
MM(eK) Kf MM(eK) Kfpf
fwe w268 6000 = Enies 210027
Mean 1186 - Mean 1.169
me ol E sont's]
5000 -
4000
3000
15000 ;— 2000 :_
10000 - . .
E 000 ESPring 202
5000 $ I’I 202‘ E
0.9 1.1 1.2 1.3 1.4 0.9 1 1.1 1.2 1.3 1

SPR24

4

forward k' ce

ntral p

eK"epe
2000 = Grvies 7ot2s
E s _o0sst o1
1750 =
1500 =
1250 =
E WIN18
1000 =
750 =
500
»0E  Falf2018
o E
0.9 1 TA T2 1S 14
MM(eK) Kfpc
F 0 7o
: Entries 5.6725
1600 = RS o070008 01
1400 f=
1200 =
1000
= SPR24
800
600 -
400 B
200 ESpring 202
0 Bis AN NN R s
0.9 1 1.1 T:2 1.3 1.4

MM(eK) Kfpc

Resolution is improved with higher DC HV se‘tﬁngs
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RG-K Spr24 KY Validation Studies

By: Daniel Carman

6.4 GeV 8.5 GeV
CLAS DATA ANALYSIS RG—K Spr24 6.4 GeV CLAS DATA ANALYSIS RG—K Spr24 8.5 GeV
35000 - ID 130 i D 130
I Entries 3232275 20000 |- Entries 3066963
I Vean 1.187 [ Mean 1.183
L MS 0.1079 r MS 0.1134
30000 - C/ndf3061. /39 17800 2/ndf302.5 /39
: H1 0.2723E4+05 & 569.17 i g 0.152ZE+05 + 47.07
L P 1.113£ 0.1880E-04 F 1.705 £+ 0.3174E—-04
) - i 0.1154E—01 4+ 0.2588E-04 reon0 L 0.1540E—01 + 0.4897E—04
8000 1= A —0.3106E+05 + 112.5 L —0.2432E+05 + 120.4
- Fp 976.3 £ 115.8 [ 1467, + 123.6
B Fip 0.2788E405 & 97.07 T 0.2172E4+05 £ 103.2
- 12500
20000 P :
- 11.5 MeV 10000 |- 15.4 MeV
15000 = :
L 7500 |-
10000 — :
i 5000 |-
5000 B
L 2500
L [ T T R o PR T NS NN NI NS S NI S
v 1.1 115 1.2 125 1.3 1.35 1.4 0.9 0.95 1 1.05 11 115 1.2 1.25 1.3 1.35 1.4

MM(eK) Kf MM(eK) Kf
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Run Group K Ogoing analyses

Student Scientist Topic

Chiara AmmendolaRoma QP Qe y(pu ¢)m

Joshua Artem TanJLABSangbaekee DVCS Beam Spin Asymmetry

Story FrantzeaMIT DV' p

Bianca Gualtier FIU QP Qv L h

Tatsuhirolshige QP Qe v(pt UL

——— es L Tuesday Talks
Anastasya Paviov@MSU QrP Qeeff

Stepan Savkig MSU QP Qee“ 1

YijieWang- MIT DVCS Cross Section and Elastic Scattesieg
Harut Avagyan SIDIS

Dan Carman/Lucilla Lanza QP Qe ® ¥(p p philp p Yo
Krishna Neupane/Bhawani Singh DVOU 0 D

Veronique Ziegler QP Qeevy© Q@en*“

Most analyses profit from the availability of data at 3, 4 and 5 passes combining RGK and R4
4eff£°n Lab CLAS Collaboration Meeting Run Group K Status Updateluly 1st, 2026 15 Clogg




KY Electroproduction Studies with CLASIRGK DatasetBy Dan Carmar

Proposal to PAC44, July 2016

Nucleon Resonance Structure Studies
Via Exclusive KY Electroproduction
at 6.6 GeV and 8.8 GeV

cloa

Program goal:

Study spectrum and structure of N*
states for comparisonto  pN and
ppN channels

# Run E, (GeV) | Trig. (M)
1 | RGK | 6.535 7.8G
2 | Winl8 | 7546 7.8G
current 3 | RGK | 6.394 38.3G
focus = 4 | Spr2d | ga7g 21.7G
5 | RGK 6.6 TBD
6 | 2027 8.8 TBD

RG K Win18 data analysis :

A D.S. Carmanet al. (CLAS Collaboration) , "Recoil Polarization in
K*Y Electroproduction in the Nucleon Resonance Region with
CLAS1Z', PRC 112, 035206 (2025).

A D.S. Carmanet al. (CLAS Collaboration) , "BeamRecoil
Transferred Polarization in K *Y Electroproduction in the Nucleon
Resonance Region with CLAS12', PRC 105, 065201 (2022).
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RGK KY Binning and Yields.4 GeV

By Dan Carmar

Spr24 datasets allow
fine binning in the
relevant kinematic
variables:

QZ, W, coS ch.m.,
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RGK KY Binning and Yields3.5 GeV

By Dan Carmar

Spr24 datasets allow
fine binning in the
relevant kinematic
variables:

QZ, W, coS ch.m.,
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By Dan Carman K*L Structure Functions FIRST

RG-K Spr24 - 6.395 GeV - K'A- Q’=0.3 GeV”
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By Dan Carman

KrSP Structure Functions
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By Dan Carman ~ Summary of KY on -going analysis

ARecent work has focused on developing the cross section extraction code/scripts. A preliminary
extraction of the K *L and K*SC differential cross sections and separated structure functions has
been completed for the 6.395 GeV and 8.478 GeV RG -K Spr24 datasets

ATwo topologies haveamaegeo6Kombi ned: edK

ANote that the proton requi reopdogytdueitoshe overahelmisaga r y i
background

AFrom the differential cross sections, a F moment analysis was carried out to extract s, =st+
€S, S, 1, and st

AAIl of this is great for initial data validation but much work ahead:
i Yield fitting has not been attempted
i Radiative correction model (EXCLURAD) now being integrated into event generator
i Event selection and analysis cuts have not been optimized
i Momentum corrections have not been developed

o Still along way to go, but a promising startforRG -K Spr 24 KY analysis &
- <,
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Exclusive [ electroproduction By Bhawani Singh

Clean Probe For Gluonic Structure of Nucleon

¢ meson a pure s5 state, its coupling to light quarks (u,d) is suppressed (by OZI rule)

Access to the gluon GPD even at low energy due to its flavor content s§

Transverse size
r < Rh_
Al

d

(b)

Q2 scaling of ¢ production cross section: opens doors to test QCD factorization ( oL ~ 1/Q° o/or ~ Q?

Change of |[t|-dependence with Q2 =» gluonic radius of the proton

* Search for near-threshold effects linked to intrinsic sS pairs
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Exclusive [ electroproduction By Bhawani Singh

Run Group K: 6.5 and 7.5 GeV Beam Energies

* 6.5and 7.5 GeV fall 2018 data, Q2>0.6 GeV? after all fiducial cuts and sampling fraction cuts for electron,
energy loss correction for proton, 3 sigma exclusivity cuts

e Statistics is too small
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Exclusive [ electroproduction

By Bhawani Singh

Final reduced cross-sections RGA

* Without the efficiency for background merging corrections!
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Timelike Compton Scattering with RG-K

M. Kerr, L. Elouadrhiri, V. Burkert

* TCS process is time-reversed DVCS, where o(yp — e~ e'p) = opcs + oy + oy % a0
(quasi)real photon emitted from electron beam <

interacts with target nucleon, producing a timelike e (k")
virtual photon which decays into the detected ¢ ¢™ Y (@ Y (a")
final state

) ] ] Feynman diagram
* Provides access to real and imaginary components of of TCS process —

CFF Z via forward-backward asymmetry, Az, and
photon polarization asymmetry, AOU, respectively

* TCS is a comparatively low statistics channel, s el
benefitting from high-statistics of Sp24 RG-K run £ e Aot el
period data to expand phase space accessed by RG- RG-K 5p24 8.477 Gev
A TCS measurements' and work towards extraction o -
of higher level physics with TCS, such as e e

components of CFF # and D-term gi'fétgt%‘f'r%nag; e

range for RG-K
Sp24 8.477 GeV

1P. Chatagnon, S. Niccolai, S. Stepanyan, et al., Phys. Rev. Lett. 127, following %m
262501, 2021. exclusivity cuts,
with TCS

N il , " Cfand_idate range
I II Il JefferSon Lab clas§ .-
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Timelike Compton Scattering with RG-K

M. Kerr, L. Elouadrhiri, V. Burkert

*  Working on preliminary studies of both asymmetries in parallel
with data cooking, with most progress to date on photon
polarization asymmetry (shown to right in kinematic bins
matching RG-A analysis)

« Photon polarization asymmetry, AoU’ measures difference in
counts between right and left handed circularly polarized

ol ™~ 5

1 Nt =N~

P, N* + N-’

Acy

N_
N= = Z PolTransf.
i

photons emitted by linearly polarized electron beam

* Analogous to DVCS BSA, but also accounting for photon
polarization transfer effects (varying with kinematics)

* Plan to complete preliminary studies, write, and submit CAA to i
get full approval for this analysis following collaboration meeting -~
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Timelike Compton Scattering with RG-K

M. Kerr, L. Elouadrhiri, V. Burkert

*  Working on preliminary studies of both asymmetries in parallel
with data cooking, with most progress to date on photon
polarization asymmetry (shown to right in kinematic bins
matching RG-A analysis)

« Photon polarization asymmetry, AoU’ measures difference in
counts between right and left handed circularly polarized

ol ™~ 5

1 Nt =N~

P, N* + N-’

Acy

N_
N= = Z PolTransf.
i

photons emitted by linearly polarized electron beam

* Analogous to DVCS BSA, but also accounting for photon
polarization transfer effects (varying with kinematics)

* Plan to complete preliminary studies, write, and submit CAA to i
get full approval for this analysis following collaboration meeting -~
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Conclusions

V Run group K has successfully collected 50 % of the d&taradl 4 passes
V Full luminosity has been reached at 8.5 GeV withGHF

V Fall 2023 and Spring 2024 Passl and Train skimming is complete.

V Data quality is improved compared with Fall2018 dataset.

V Data analysis on several channels, in addition to the flagship proposals, is on
going.
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Thank you
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Hybrid Baryons in LQCD

J.JDudekand R.G. Edwards, PRD85, 054016 (2012
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regular states

CJ

hybrid states

The nucleon mass
is shifted ~300
MeV to higher

< masses

Hybrid states have samé Jalues agjqq baryons How to identify them?

A Overpopulation of N/2* and N3/2* states compared to QM projections.
A A, (Ay,) and §, show different G evolution. Can we do it?
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Separating g from g° States?

Precise CLAS results electrocouplingsclarified nature of the Roper

N(1440)112° S,

a9

o

AA, and S, amplitudes at high &indicate ¥ radial ¢ excitation

ASignificant mesotaryon coupling at small®Q

C2NJ K& 0o NA R,(Q dréps i kdter with @and S,,(Q?) ~ 0.
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