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Hall B highlights

= CLASI2 physics runs:
= RG-A (I3 proposals,| 39 PAC days)
= RG-K (3 proposals, 100 PAC days)
» RG-B (7 proposals, 90 PAC days)
v' RG-F (BONUS, 42 PAC days)

= Continued flow of results from Hall B (CLAS+PRAD+HPS+PRIMEX..)
= > 230 physics papers in peer reviewed journals (> 14,000 citations)

= 5 papers in Nature, | paper in Science (+ one submitted)
= ~2,600 conference talks (~1,650 invited)

= Specialized Hall B experiments
= PRAD experiment — results published in Nature
= PRIMEX - results published in Science
= Heavy Photon Search -Calibrations of 2019 data ongoing
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Nuclear interaction via e-scattering

Hall B
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Counts

= CLAS6 data mining activity
» Electron-nucleus scattering to test nuclear interaction
= Short range correlations up to 400 MeV/c (relative p)

= Transition from spin-dependent tensor force to spin-
independent scalar force

» Access to nuclear force in extreme conditions (nheutron stars)
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Probing the core of the strong nuclear

interaction
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% Check for updates

Thestrong nuclear interaction between nucleons (protons and neutrons) is the
effective force that holds the atomic nucleus together. This force stems from
fundamental interactions between quarks and gluons (the constituents of nucleons)
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Proton Charge Radius Hall B

Two new proposal for PAC48

= PRad-ll: a new and upgraded version of PRad-l. Awarded by PAC48 with A grade (40 PAC days)
» DRad: deuteron charge radius from elastic electron-deuteron scattering (Deferred by PACA48)

PRad-Il preparation

- Adding tracking capability (second plane of GEM/uRwell detectors) . . . .
(@) preparing a yRwell prototype detector for summer beam tests PRad-ll expects 3.8 times improvement in total uncertainty

(b) preparing full funding proposal for GEM (or yRwell detectors) 6RID = +0.43%

 Small-size scintillator detectors just downstream the target to veto Moller electrons
to reach the 10> GeV2 Q2 range

Collecting sizeable more statistics with an upgraded detector

work in progress with JLab Target Group to finalize the pre-engineering drawings Antognini 2013 (uH spect.)
« Adding new ‘beam halo blacker” just before the Tagger Pohl 2010 (uH spect.) } . + CODATA-2014 (ep scatt.)
could be a copy of the existing “collimator” downstream the Tagger.
) ] ) ] ) Beyer 2017 (H spect.) ' .
work needed for engineering drawings, manufacturing and construction.
. . . . 1 Fleurbaey 2018 (H spect.)
. HyCal upgrade to all PbWO, crystals, essential for ep-inelastic background ! s
suppression at relatively higher Q2 range (10-2 GeV?2) and uniformity over full Bezginov 2019 (H spect.) +——e—7 —¢  Bernauer 2010 (ep scatt)
acceptance PRad exp. (ep scatt.) » L
needs 2,300 new crystal detectors. Currently working on two directions:
PRad-Il proj. —a—

(a) looking for used crystal detectors from other experiments (PANDA, CMS; ...) | o

—— i —te 1 —tea 1
(b) include it ($4.0 M) in full funding proposal, in prep. (as NSF Mid-scale RI-I,...)  0.78 0.8 0.82 0.84 0.86 0.88 0.9 0.92
Proton charge radius r [fm]

- DAQ/electronics upgrade to fADC based electronics:
() borrow from Jlab/Hall B

(b) include it ($3.2 M) in the full funding proposal, in preparation
Credit: A.Gasparyan

", U.S. DEPARTMENT OF Offi f ’—_
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Proton Charge Radius Hall B

Two new proposal for PAC48

= PRad-ll: a new and upgraded version of PRad-l. Awarded by PAC48 with A grade (40 PAC days)
» DRad: deuteron charge radius from elastic electron-deuteron scattering (Deferred by PACA48)

PRad-Il preparation

- Adding tracking capability (second plane of GEM/uRwell detectors) . . . .
(@) preparing a yRwell prototype detector for summer beam tests PRad-ll expects 3.8 times improvement in total uncertainty

(b) preparing full funding proposal for GEM (or yRwell detectors) 6Rp = +0.43%

 Small-size scintillator detectors just downstream the target to veto Moller electrons
to reach the 10> GeV2 Q2 range

work in progress with JLab Target Group to finalize the pre-engineering drawings

Collecting sizeable more statistics with an upgraded detector

GEM-uRWELL ~ GEM-pRWELL
. ‘ T plane 1 plane 2

« Adding new ‘beam halo blacker” just before the Tagger

could be a copy of the existing “collimator” downstream the Tagger.

work needed for engineering drawings, manufacturing and construction. Halo blockers
. HyCal upgrade to all PbWO, crystals, essential for ep-inelastic background N
—

suppression at relatively higher Q2 range (10-2 GeV2) and uniformity over full
acceptance

needs 2,300 new crystal detectors. Currently working on two directions: Tagger

(a) looking for used crystal detectors from other experiments (PANDA, CMS; ...) R‘ N

PRad cylindrical £
vacuum box ™~

1.2m

(b) include it ($4.0 M) in full funding proposal, in prep. (as NSF Mid-scale RI-1, ...)

- DAQ/electronics upgrade to fADC based electronics:
() borrow from Jlab/Hall B
(b) include it ($3.2 M) in the full funding proposal, in preparation. times more statistics

20m

Credit: A.Gasparyan
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CLAS12 Data Taking Hall B

CLASI2 data taking

- R“.“ S';?(‘I:Eriﬁ;nts = from Feb 2017 (KPP) to Summer 2020 (physics runs)
* 10.2-10.6 GeV polarized electrons — Nuclear targets test (special run):
* Liquid-hydrogen target . e 10.2 GeV electrons
e ~300 mC, ~50% of approved beam time e LD2, LHe and Pb targets

— Run Group K: e |00% of scheduled time

* 3 experiments

® 6.5,7.5 GeV polarized electrons Hall-B operations
* Liquid-hydrogen target
[o) . - Monday Sept 2|st ended the RG-F physi
i ~45 mC’ ~ I ZA Of a—PProved beam tlme . G::e:c);useszortsofejnLai stafef membl;r:sa:‘rzmsdt:al insts (ODU, HU, CNU, RichmndU) to cover shifts for a successful ru

— Run Group B: g |
e 7 experiments |
e [0.2-10.5 GeV polarized electrons
e Liquid-deuterium target B P T TS ¢ Tk _ ) |
° I 55 mC’ 43 /O Of aPProved beam time - Beside production runs on D2, regular calibration runs on different targets (empty, H2, He4) + Moeller

measurement + dedicated run at low energy at the beginning of the run
- Dedicated equipment (BONUS RTPC)

- Run G rou F Bo N U s . - Decommissioning started, RTPC to EEL building (?), will be stored at ODU/HU
p

/ experiments

10.2 GeV polarized electrons (+2.2 GeV for calibration)

[ ]
* Gas-deuterium target +RTPC
e ~92% of approved beam time (Run concluded!)

r? Eﬁ"ER'ﬁE‘Y Office of \——\'—J A ,!efferson Lab
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CLAS12

— Run Group A:

e |3 experiments
10.2-10.6 GeV polarized electrons
Liquid-hydrogen target
~300 mC, ~50% of approved beam
time

—Run Group K:
* 3 experiments
6.5,7.5 GeV polarized electrons
Liquid-hydrogen target
~45 mC, ~12% of approved beam time

— Run Group B:

e 7 experiments
10.2-10.5 GeV polarized electrons
Liquid-deuterium target

~155 mC, ~43% of approved beam
time

— Run Group F (BONUS):

/ experiments

* 10.2 GeV polarized electrons (+2.2
GeV for calibration)

* Gas-deuterium target +RTPC
* ~92% of approved beam time

"~ U.S. DEPARTMENT OF

Office of

Data processing

Completed detector
setting
Start 10.6 GeV RGA data

Spring 2018

RG-A Fall 2018 E=10.6GeV
T Cb ' ' ~99mC
- J__;;—-,—“._;‘{f/
S 2019 _
RG'A pring E_lo.zge"}{v}
60mC

Sum: Q~300mC
Expect total: 648mC

Q,Qto(~ 46%

Hall B
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end date: 03/25/2019

79.6 mC gated
88.6 mC ungated _
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CLAS12

Data analysis

Toward the first CLASI12 publication
(and beyond ...)

* Initial focus on Transverse Momentum Distribution (TMDs) by SIDID

* Single hadron (S.Diehl) and di-hadron (C.Dilks) analyses well advanced

» After the DNP many analysis are ready for the publication stage

(documentation, draft, review

RGA - Path towards the first publications

TODAY

A first multidimensional
high precision study of
SIDIS ®t* beam single spin
asymmetry over a wide
range of kinematics

Observation of Beam
Spin Asymmetries in
the di-hadron process
with CLAS12

| RGA- Common Analysis Note &Two Physics Analyses under Review |
|

e

09/09 0916 09123 | 09/30 107 10114 1021 1028

September 2020

RGA Common Analysis Document

U.S. DEPARTMENT OF

'ENERGY

Office of
Science

(

Milestones

Collaboration
Review

Finalizing
the reviews

December

~

Ad-hoc Review
Starts

S © © O 0O

Papers
Submission

CLASI2 first publication status

* Two PRLs draft ready

* RGA general Analysis
note ready and under
review

* 2 analysis-specific note
under review

* Next step: CLAS Coll.

wide review and
submission to the journal!

hat’s missing?

A first multidimensional high precision study of SIDIS

beam single spin

asymmetry over a wide range of kinematics

(The CL:

Dieh!:? and K. Joo!
S Collaboration)

! University of Connecticut, Storrs, Connecticut 06269
“Justus Licbig University Giessen, 35992 Giessen, Germany

A high precision study of the structure function ratio F{i7#/Fuy corresponding o the polarized

gluon correlations in the nuceon. The mmnbumn will present for the it time 3 multidimensional

study of single x* SIDIS over a large kine

range of =, zn, Pr and Q7 with virtualities Q°

ranging from 1 GeV* up to 8 GeV2. The irmpact of the selte o the underetanding of the underlying
reaction mechanism and its variation in the different, kinemtic regions will be discusscd based on
M

theoretical models for different

PACS mumbers

In Quantum Chromodynamics (QCD), the mucleon
emerges as a strongly interscting, relativistic bound state
of quarks and gluons. The mucleon is not static but has
a complex internal structure with dynamics which can
only be revesled in modern high energy physies exper-
iments. Until recently, the past generations of experi-
ments in combination with the well-developed collinear
QCD factorization formalisms [1), could only provide
one-dimensional (longitudinal momentum) snapshots of
the nucleon’s internal structure. The situstion has be-
gun to improve in recent years. Over the past decade
theoretical advances have resulted in the development
of & powerful new formalism, the transverse momentum
dependent (TMD) QCD factorization formalism (2, 3),
that provides quantitative links between new measure-
ments and the three-dimensional (3D) partonic structure
of the nuclcon. This more detailed structure is encoded
in the transverse momentum dependent parton distribu-
tions (TMDs) [2-4]

The semi-inclusive leptoproduction of hadrons off the
mucleon (SIDIS), eN — €’hX, is known to be an e
fective tool to probe the transverse momentum depen-
dent partonic structure ul the mlclmn Spin asymme-
tries in polarized SIDIS are dire ated to transverse
momentum dependent pnm)n istrbutions (1 MDs) and
fragmentation functions (FFs), and are the subject of in-
tense theoretical and experimental studies [2-11, 14-20)
Recently, sizable non-vanishing single spin asymmetries
have been observed in SIDIS with longitudinally polar-
ized electron beams and unpolarized targets (in the fol-
lowing referred to as beam SSAs) [21 Since beam
SSAs, are unnmhm twist-3 objects, they are expected
to be suppressed Q). However, at the availsble
energy of the current fixed-target facilities, contributions
of the order O with the target mass M and the
photon virtuality Q"' could be sizeable, and such twist-3

can encode quark-g}

In this letter, we present beam single spin asymme-

MD contributions.

tries to extract the sin ¢ moment A}y in the 7+ electro-

production from deeply inelastic scattering of longitudi-
nally polarized electrons off unpolarized protons, for the
first time with & wide range of fully differential multi-
dimensionsl kinematics. The disgram in Fig. 1 (a)
shows the SIDIS seattering process including the involved
parton distributions (PDFs) and fragmentation functions
(FFs) as well s the definition of the reaction kinemat-
ics (b). With the fraction of the proton’s momentum

FIC. 1: Single pien SIDIS scatering procs with the in-
o distributiors (PDFs) and fragmentation func-
) () and deintion of the reaction Kinematics of
single pion SIDIS (b)

carried by the struck quark 7z, the energy fraction of
the incoming lepton carried by the virtual photon y, the
energy fraction of the virtual photon carried by the out-
going hadron 2, the transverse momentum of the final
state hadron Pr and the virtuality of the collision Q. In
the one-photon exchange spproximation beam SSAs are
defined as follows:

oy _ do* —do—
SSA Pr.¢z0, Q") = ga—
26 n g

where do* is the differential crass section for each beam
helicity state (). For the positive / negative helicity the

TR IR

Observation of Beam-Spin A\Vllllllt‘ll‘l(‘s in lho Procc\s ep— e
(Das

September 28

The observmtion of beam-spin asymmetries in dibadron production
proton target is reported for the first

scattering off an unpolarized

X with CLAS12

i sesni inclusive deep inelastic
mme. The data presented here

were taken in the Fall of 2018 with the CLASI2 spectrometer using a 10.6 GeV longitudinally spin.

58.3 fb* delivered on target. The
efz linear framewark an

const

Knowledge of the internal dynamies of the mucleon is
fundamental to our understanding of the physical laws
make up the most basic constituents of mat
Parton distribution functions (PDFs) encode information
about the momentum dependent distribution of quarks
inside the nucleon. Comparably, non-perturbative dy

namics of hadronization, the process of the formation of
hadrons out of quarks and gluons, are described by frag-
mentation functions (FFs). For recent reviews sce (1

4. In order to access these quantities, we consider the
semi-inclusive deep inelastic seattering (SIDIS) process
process

)+ pP) - elf) + 7 (P) + 5 (Py)

pair of pions is created in the final state. The
quantities in the parentheses indicate the respective four
momenta, while boldface symbols will indicate the corre-
sponding three-momenta. The detection of a second pion

ate allows for the measurement of correla-

t0 the PDF e and the FF G}
The PDF e is one of six collinear functions that are
needed to describe the hyhlconn ave-function of the nu-
cleon up to subleadi , which includes gluon inter-

= actions with the struck quark. Like the other collinear

PDF, it is dependent on the sealing variable x which in
the parton picture corresponds to the light-cone momen-
tum fraction carried by the probed quark (3, 5, 6] and can
be expressed as 7 = Q2/(2P*g, ). As usual, @ = —¢*qu
denotes the scale of the process with g = £ — # denoting
the four-vector of the exchanged virtual photon. Other
Pnhmc el the leading twist xicions £, and A ks
whi ractions from data are available d the
twist.3 PDF ., which i the target of a .’\nuru measure
ment at CLAS12 with a longitudinally polarized target
tion to its importance for our understanding of
the nucleon structure, insights into the interaction be-
tween gluons and the struck quark in the nucleon can be
gained from sublead; as e. For ex-
ample, € can be interpreted as the force experienced by
the transverse polarized quark in an unpolarized nucleon

olasizedclectron beain delvered by CEBAR  JLab aod corvmporeto an ngraid ooty of
ensured asymmetries pro &

ste the f
fragmentation described by the fragmentation function G

sensitive o the pd

pendent. dibadron

nerated by
e pion-nucleon o term, which rel
w to the quark mass contribution to the proton mass [6
by the connection of e to the cou-
ange CP-odd mucles
wdent extraction of e from
been performed [10], along with
ary dihadron data from
g different models paint a

magnitude as the leading

is an example of the power
alism: it deseribes the helicity

xista for the peoduction
for dihadron production,
tion arises from the orbital
angular momentum of the hadron pair. Like collinear

t on the momentum
PuPl/(P*q,) of the struck quark that the
In addition, G} is also de-
of the hadron pai
ansverse momentum of the hadron p

plane transverse to q.

Dihadron FFs can be decomposed partial
ading to an additional dependence on
agle of the two hadron system contained in
This dependence is
1 this letter and the
ngles are listed in the supplemen
rest in the possible mecha-
nism behind G- led to several model caleulations [
In Ref. [27] the NJL model was used in which the p
ization dependence of the the quark-to-quark splitting
particular the recoil momenta ¢ duced quarks in
the fragmentation process, leads to a of the
dron momenta on the helicity of the initial
interference between diff

TR

Full cross section: appointed a TF to assess efficiency systematics (N.Markov)
Full statistics cooking (eg TCS or |/Psi): completion of RGA and RGB Passl in

progress

RG-F data calibration and cooking in progress

Physics program on (heavy) nuclei: run in 2021 (RGM: SRC and e- for neutrinos)

Spectroscopic program (MesonEx and VeryStrange): waiting for Pass2 cooking to
include full alignment of the CLAS12-CD (appointed a TF for Pass2 cooking needs)

Credit: S.Diehl, C.Dielks, Latifa E., V.Ziegler
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CLAS12

CLASI|2 preliminary results @ DNP

Hall B

structure

Prot DVCS B . ¢ Incoherent pDVCS on deuterium  ca—epyn) nDVCS with RGB data ey DVx°P Beam Spin Asymmetry
ri n m=spin asymmetry ) —eny(p
oto eam-sp Sy e o proton, photon 03 i %710 , o819
Fit fungtions b 0428 L0018 Fit fanction: @ sing a 0052284000737 4 “" "'~ 3
n"-corrected beam-spin asymmetry: s the Pass1 1 ‘ [
*ass1-spring data
Low Q? bins Xg ngh(} bins xXg No * subtraction I\ s1-spring data W
1N*=N- — - — 50 N # subtraction |

Aw = FNTIN- \ I[ J{ X ! I . 3 !

i W / bV, / o * s - - 4 v
P Polarization S A I SRR Y S J - At = eas a1t[ <> =235 Gep? ~ o [T ETT et ey g 4
N* =N, —Ni,, number - T = . mm e ars] <> =0, | et 0.2 VAR n . 4
] ] ‘m 1 [de S I I,“. N ’ I N Setiat <(;>> 'o°7z|l5ev CIAST2 ol ar " Gay'e . . — from beam spin asymmetry
of events corrected from n Y, [ \J N { s - s X preliminary | ot CLASI12 preliminary b ' of ep —» epn” events

{ . -~ : iy J [ T ] ST e me w0 LA from CLAS12 first experiment data

‘B { = T b
Statistical uncertainties only | /| T AW { N/ .' N/ { N 188 s o, - v 4

. " A - crame s an - cri

RG-A inbending dataset I - ey |t - * Raw BSA inegrat i ’ \ ' A 1

e = — el T B — — et

P I i 1% Y 10.6 GeV and 10.2 dat; y

[ I Tt lad [ ™ ey + Compatible with raw BSA from pDVCS in RGA 1 ! N | {

First-time me asuremen t X 8 8 charged-particle vete ¢ pt gt ! g
A il y g e Y % + aDVCS and pDVCS yields scale as expected: '
) Asing M M Interest of pDVCS on deuterium: el ~40(CS el | dosasaras
Fit function: - + Initself: nuclear medium effects on proton fiducial 1 e i s %
1+ Bcosg « Work ongoing on =* subtraction, fiducial cuts, ctc

+  For nDVCS: to evaluate FSI, comparing to

- free pDVCS «. Hobart, 5. N. (LICLab Orsay)
Multi-Energy DVCS Beam Spin Asymmet - - -
y P y y Data analysis — raw yields without background
CLAS12 2 030, 809 Spin Asymmetry . ., Beam Spin Asyn:mei.rm‘ Z o Beam Spin Asymmetry_ subtraction
gnm: e gw [ma 58] & 02of
i;nw; “"-.” | : o o» "‘-.._.." Zfawf".' C . T x
. . & o A B e AE =, Pd(-)d6 ~ L x Vol F
CLAS Collaboration Presentations | g | Fe T Vovesoan = (8 Henrars
gnm: | gc'-o 'ﬂamé N : Np A"_q'. 2nd re
1 1rn 100 200 0 100 20 %0 0 100 200 200 > MC sieny 0 e ke N
@ [deg) @ [deg) @ [deg] (
Cl ( Al ., @vs-tatxB=025 ., @vs-tatxB=025 @vs -tat xB = 0.250 Prelnmmary resultsof (Npvcs+su + Npvrop) e
‘b 3 =11 Gev? o3 PR — . o= 1.1 Gev? - in I bin 10 bin11 bin 12 \
Hall- B TF Meeting Sunday, October 25, 2020 0‘ oz} t Q'=20GeV 02 t ty Q"= 2.0 GeV PR Q= 1.5 GeV 3 ;
C 05' i 1"‘ t Q'=30Gev" ) ‘, Q'=3.0Gev” il R Q'=2.0Gev? bin8 “bin9 1 AT " g‘
wl vt ] BUT. NN i | . (GoV
‘ { } ' i ’ ] { t 1 B g r
I} , o ’ [} : } 5 g ; oin 5 b en"¢v
i 4 3 .
b 5 05 1 2 3 t bin 2 bin3
o o t } p:
1
Raw Beam Spin Asymmetry (BSA) is extracted with BSA = 1:‘:.'::9 fit . _

Josh Tan. claSp

.nu\ 6 Ge

N—N* transition GPD measurements with CLASI2 at JLAB

= Measure the 3D structure of excited nucleon states
<> Described by transition GPDs

y*p—->N*y

A. Hobart, K. Price, 5. N. (1JCLab Orsay)

Progress Towards a DVa°P Cross Section Measurement

Goal: Extract Cross
section for ep - epx

on RGA analysis to detect
<> Non diagonal DVCS process ! i o detee

—> p meson y q / th other DVMP studies
DA

rsasod : * rator validated on

C simulation

; Al
o - =
, | GPD *
. f |
: ' | adap
g2 J
J Bjorken X [y Pion Mass Pion Energ
/ P — ~ A
Dk oY \ \
M, [GeV] f \ \\ \
0 [ \ N \
epn’y J \_ B -
Mom. Transt ™ P MMz,
&
- N SN

Mini-Symposium: Electromagnetic Form Factors of N*’s,
Sessions DQ, EQ, and FQ, October 30, 2020

The CLAS/CLAS12 experiments were designed to perform
complementary measurements with different beam energies

Goals: Facilitate joint efforts between experiment, phenomenology and theory on
exploration of the spectrum and structure of the ground and excited states of the
nucleons from the CLAS and CLAS12 data in order to get insight into strong

interaction dynamics which underlie the baryon generation from quarks and gluons.

Organizers: K. Hicks, Ohio U., V.I. Mokeeyv, Jefferson Lab

Invited review talks:

1. Studies of Excited Nucleon Structure with CLAS and CLAS12
Prof. K. Joo, University of Connecticut, USA

2. Ground and excited nucleon structure within continuum QCD approaches
Prof. J. Segovia, Pablo de Olavide University, Seville, Spain

Novel direction:
1. Exploring the Emergence of Deformation Dominance in Nuclear Structure from Strong QCD
Prof. J.P. Draayer, Louisiana State University, USA

and 18 contributed talks

U.S. DEPARTMENT OF

ENERGY

Office of

-_P/—.
- Science

e

different targets and different combination of polarizations to
study:
protons and neutrons structure for both the ground and excited
states, 3D imaging and mechanical structure of the nucleon with
the core mission to understand the manner in which the
constituents of protons are held together by the strong force and
the emergence of the dominant part of hadron mass.

- quark confinement and the role of the glue in meson and baryon
spectroscopy

- strong interaction in nuclei —
nuclear transparency of hadrons

and many more:

 SIDID single pi+ BSA (S.Diehl)

 Di-hadron SIDIS (T.Hayward)

 SIDIS pion multiplicity (G.Angelini)

« BAND physics program (C.Fogler)

* BSA in resonance region (V.Klimenko, E.Isupov)
* Resonance electrocoupling (K.Neupane)

* Incluse cross section (N.Markov)

RG-F (BONUYS) report E.Christy)
Credit:L.Elouadrhiri

.gefferson Lab



CLAS12 Science & Technology Review Hall B

TJNAF biennial Science and Technology (S&T) Review, July 7-9, 2020

Inst. and Methods in Physics Research, A 959 (2020) 163419
e Contents lists availsble at ScienceDirect . CLASI12-forward
C LAS I 2 250 ,4 Nuclear Inst. and Methods in Physics Research, A — RN i
L }‘,‘I - ~

» demonstrated to exceed the expected performance — " s e ’
* Room for improvement for alignment, calibrations and efficiency The CLAS12Spectrometer at Jeffeson Laboratory .

V.D. Burkert ", L. Elouadrhiri “, K.P. Adhikari *, S. Adhikari *, M.J. Amaryan ~, —
D. Anderson *’, G. Angelini **, M. Antonioli“’, H. Atac*?, S. Aune “, H. Avakian “,
D t t t' C. Ayerbe Gayoso “-*, N, Baltzell *, L. Barion '*, M. Battaglieri "%, V. Baturin“’,
a a- reco n S ru C I O n 1. Bedlinskiy “, F. Benmokhtar®, A. Bianconi “**, A.S. Biselli'?, P. Bonneau*’, F. Bossu *,
S. Boyarinov “, W.J. Briscoe '*, W.K. Brooks ', K. Bruhwel “, D.S. Carman “, A. Celentano'7,
. . G. Charles*'-*?, P. Chatagnon *', T. Chetry ****, G. Christiaens “*, S. Christo “, G. Ciullo ">
* Started massive cooking of 2y of data BA.Gary ", P Cole* , M. Contalbrgo “, M. ook V. Grede, R, CrusTores =,
C. Cuevas “, A. D’Angelo '**, N. Dashyan “, M. Defurne *, A. Deur“’, R. De Vita "7, S. Diehl ®,
C. Djalali***, G. Dodge **, R. Dupre?, M. Ehrhart -, L. Fl Fassi*, B. Eng , T. Ewing ¥,
[ SO far" R. Fair “, G. Fedotov **, A. Filippi ', T.A. Forest'*, M. Gargon *, G. Gavalian “°, P. Ghoshal ®,
M G.P. Gilfoyle **, K. Giovanetti **, F.X. Girod “, D.L Glazier “, E. Golovatch ¥, RW. Gothe *,
Y. Gotra “°, KA. Griffioen “/, M. Guidal*', V. Gyurjyan “, K. Hafidi ', H. Hakobyan “***

—_ I 3 5 B tr’igge rs C. Hanretty “, N. Harrison *’, M. Hattawy **’, F. Hauenstein ”,T.BA’Hayward “7,D. He;ldle 90,
.

P. Hemler “, 0.A. Hen”*, K. Hicks**, A. Hobart*', J. Hogan “, M. Holtrop *, Y. Ilieva *,

L Dlari *, D. Insley *°, D.G. Ireland **, B.S. Ishkhanov*’, E.L. Isupov ¥, G. Jacobs *°, H.S. Jo**,

M R. Johnston *, K. Joo*, S. Joosten -, T. Kageya *, D. Kashy *°, C. Keith “, D. Keller *,
— 0.3PB raw —40TB DST —25TB skimmed T i et . K, o ors wBo Y Kby Kb,
L.Lanza '®, M. Leffel ¥, V. Lucherini ', A. Lung *°, M.L. Kabir™, M. Leali “~*, S. Lee *,
. . P. Lenisa '*, K. Livingston “, M. Lowry *°, 1.J.D. MacGregor *, I. Mandjavidze , D. Marchand ',
— 4M Cor’e/h rs Process|ng tlme N. Markov®, V. Mascagna *>***, B, McKinnon **, M. McMullen %, C. Mealer ', M.D. Mestayer **,

Z.E. Meziani 7, R. Miller “, R.G. Milner~“, T. Mineeva *’, M. Mirazita '°, V. Mokeev *,

P. Moran““, A. Movsisyan ', C. Munoz Camacho*’, P. Naidoo *, S. Nanda *, J. Newton *,

— 600k jobs processed by JLab farm (SWIF) with 6 corrupted files ... 5 Nl G, Niieru” M. Openko ", M. Panone” L. Papalrd

R. Paremuzyan®’, O. Pastor *°, E. Pasyuk “°, W. Phelps ***, O. Pogorelko *”, J. Poudel *,

J.W. Price?, K. Price”, S. Procureur®, Y. Prok *, D. Protopopescu *“, R. Rajput-Ghoshal *,
B.A. Raue ¥, B. Raydo “, M. Ripani '/, J. Ritman “, A. Rizzo'**, G. Rosner *, P. Rossi “’, —

I T reso u rces J.Rowley *, B.J. Roy “, F. Sabatié *, C. Salgado *, S. Schadmand “, A. Schmidt *-",

E.P. Segarra ®, V. Sergeyeva *', Y.G. Sharabian “, U. Shrestha **, Tu. Skorodumina *-,

. . . . G.D. Slmith ,L.C. Sm;'lth 40 D, Sokhan“*, Ok.’Soto 64 ,“N.Spaxveris HS. Stepany:;n o

[ D I f R SW d b P. Stoler *, S. Strauch®¥, J.A. Tan *, M. Taylor“, D. Tilles*°, M. Turisini ', N. Tyler *,

OC (er Conta‘lners Or ec IStrI Utlon M. Ungaro “, L. Venturelli “-*, H. Voskanyan “, E. Voutier', D. Watts °, X. Wei *’,
L.B. Weinstein *, C. Wiggins “, M. Wiseman *°, M.H. Wood “, A. Yegneswaran “, G. Young *,

* Off-site resources: OSG + INFN + UK for CLASI|2 simulations N.Zacharion . Zarecy ). Zhan 4 ZW. 200", V. Zegler©

! Argonme Nabnd Labowsiory, Arganme, 1L 60439, stau/
* Galifomia Sae Universicy, Domingues Hills, Carsan, CA 9074 kadswa\w
mmsmwxmmmsuu/ \meta

Machine Learning for CLAS12 T"f”m" o T 150F
* Tracking: speed (6x) T > |
° CIustering Nucl.Instrum.Meth.A 959 (2020) 163419 E 100"_
* RecSW handles both conventional and Al algorithms (validation) = 10
* Expected improvement in efficiency and resolution E 50:_
* Future: on-line reconstruction Future plans g

Review outcome . High Luminosity upgra.de: staged approach (TF), q! i RN/ oz |
* Status of HDice tests (mid October 2020) requires higher granularity tracker (GEM?) M,, [MeV/c’]

. St . RO: first test in Feb f d usi Double cluster TT0 mass as obtained by an
« Alternative options for a transverse pol target (Mid Jan 2021) reaming RU.Tirst test in eb pertormed using unsupervised hierarchical clustering algorithm

the FT-Cal, application of Al algorithms implemented in JANA framework by C.Fanelli
Credit: V.Ziegler

U.S. DEPARTMENT OF Office of '___J A

'ENERGY |science L Jefferson Lab



CLAS12 PAC48 Hall B

New proposals Jeopardy
Proposal ID Hall |Title Days PAC Experiment Keywords Recommendation
Letters of Intent E12-12-002 GlueX Il and Eta Factory maintain status
-20- M fthe N | Pion Ti ition F F h for th K V . - £ : -
LOI12-20-001 B easurement of the Neutral Pion Transition Form Factor and Search for the Dark Omega Vector Boson 30 E12-13-008 Pion polarizability T e
New Proposals RGA Polarized e- on unpolarized H maintain status
PR12-20-002 B A Program of Spin-Dependent Electron Scattering from a Polarized He-3 Target in CLAS12 30 A- C1 RG B D . Pa—
PR12-20-004 B  PRad-ll: ANew Upgraded High Precision Measurement of the Proton ChargeRadius 40 A C1 euterium target maintain status
B Precision measurements of A=3 nuclei in Hall B 60 A- Approved RG C Longitudinally polarized target approve for 120 days, then return to
PR12-20-006 B  Precision Deuteron Charge Radius Measurement with Elastic Electron-Deuteron Scattering 40 deferred PAC
PR12-20-009 B  Beam charge asymmetries for Deeply Virtual Compton Scattering on the proton at CLAS12 100 C2 RG D Color transparency approve 30 days
New beam time requested for Hall-B proposal 270 270 RGE Quark propagation maintain status (see report)
RG G EMC Effect in Nuclei new grade A- (previously B+)
Run Group RGH Transversely polarized target  maintain status
E12-06-106A B Nuclear TMDs in CLAS12 0 0 RGI Heavy Photon Search maintain status
E12-09-007A B Studies of Dihadron Electroproduction in DIS with Longitudinally PolarizedHydrogen and Deuterium 0 0 o
E12-09-117A B  Dihadron measurements in electron-nucleus scattering with CLAS12 0 0 RGK Low-energy runs maintain status
= RGA/RGK: control of systematic error and assessment
= RGB: highlight DVCS
= | approved experiment: Tritium target = RGC: 120 days effect to the global landscape (return to PAC)
» 2 C| approved experiments: polarized He3 and PRad-ll » RGD: 30 days low physics impact (more time after results)
» | C2 approved experiment: DVCS with a positron beam = RGE: recommendation to have the 6 GeV data published!
= | deferred exp: DRad = RGG:A- (from B+), important, high potential adding spin info
= All 3 RG addition endorsed = RGH: comments on a transverse target

= RGI: competition with LHCb but still valid

('2 U.S. DEPARTMENT OF Office of P e J A

ENERGY |science - Jefferson Lab
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CLAS12 ice @UITF

* challenge: trans. holding fields bend electrons into the detector !

* mitigation: small BedL < frozen-spin HD

HDice target tests at Work plan
UITF necessary to * Run 0: booster at 0.5 MeV, | MeV, and 10 MeV

heck depolarisati * Run |: commissioning (beam line) ~19 days
check depolarisation * Run 2: run on UNpolarized HD ~17 days
effects * Run 3: run on Polarized HD ~28 days

1N ’v‘f N

Run 0 cave-2 elevated beam line cave-| with BOOSTER

* Jul 22: UITF granted formal beam autherization for MeV beam to the cave-1 dump;
* July 31:200 keV beam through BOOSTER to Faraday cup
* Aug 1-5:RF group works on BOOSTER; Klystron now delivering power to 2-cell buncher

* Aug 7: power to 7-cell; accelerate beam to 2.1 MeV
* Aug |1-14 :accelerate beam to 4 MeV, 5.1 MeV, 7.2 MeV |10 uA CW 200 keV

* Aug |8 :accelerate beam to 8 MeV

* Aug |9 : CTF liquefier issue; forced to stop and warm to 80K, END of Run 0 " Weln filter

o) . :
e IRy o::n fos

—-— . —
11 (T Detector view [H2] (yelowegamma. Cyanee

& B &, B o
) i | i Run 2 -

(x10°mrad) (m)  (x10®mrad)  (m | . S
* Oct 27 - Nov 9: Beam on unpolarized HD target sy o) | ST oo
‘ M * NMR thermal equilibrium signal in the IBC (Py~1.4%) qord—\ " s

Crodit: A Sandor Run | * Good control on beam position i | s :
1T A — & 200
.+ Aug 28: DOE granted UITF approval for OPERATIONS (beam in Cave-2/HDice) * Raster ready for Run3 -
* Sept 1:9.5 MeV beam established * Measured Eloss from 10 MeV beam to calculate 10 GeV conditions
* Sept 4: raster tests converged (amplitude: spiral 150-350 kHz) * Measured NMR signal with bema on/off
* Sept | |:first beam to the chicane ¢
* Sept 20 IBC cooled at 60 mK with copper target; beam up to 25 nA CW, all magnets on Run 3
* Sept 28 Beam characteristics: * Beam on polarized HD target
T Credit: A.Sandorfy * Expected from Nov 16 to Dec 16
" rel R naﬁ redE rEE ¢S b—(‘g l A = ‘
* 9.5 MeV/c beam through the IBC to the dump 2 = \ T C R
- |

* beam orbit centered on the axes of the 2 IBC . @,.‘? .

‘5 U.S. DEPARTMENT OF Office of ,_J A

W ENERGY Science \

S
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Hall B

Hall-B Agenda

HEAVY PHOTON
P SEARCH

Primkx CLAS12

aj\

Hall-B Task Forces

Lab-wide

100% Future CLAS |2 Trigger/DAQ (S.Boiarinov, G.Heyes)
100% Al support to CLAS| 2 sw (G.Gavalyan, D.Lawrence)

100% Future CLASI2 Hi-Lumi (S.Stepanyan)

Al task force Report

G.Gavalian, D.Lawrence, N.Baltzell,
T. Britton, C. Fanelli, O. Hansen,
V. Ziegler, D. Heddle, L. Elouadrhiri,

The current document describes areas in our workflow where we can
artificial intelligence. In some cases it will provide speed up of recol
codes, in other cases it can produce intai

major areas the A.L. can be
triggering, and detector sim

Offline Data Reconsti
tationally intensive. Tracki
processing time. A.L can J
codes the main problem to 8
ground situations this is con
and hits. A.L algorithms &
reconstructed data. Develop
Hall-B (code speed up by fa
SBS GEM trackers in Hall-4

Another AL application
segments of tracks, which ¢
nosity runs and can improve
in CLASI2 tracking using |
potential of discerning track|

Besides tracking, A.I. can
such as in calorimeter clust
based on detector responses|

The above mentioned alg
of track reconstruction espe
where fast response is impor

Online: The track ident
Combined with calorimeter (
tests in Hall-B showed that
hard to achieve with conven
an electron trigger. A.L bas
and online data calibration.

Detector Simulations:
tors that take long time to
simulating calorimeters is th
total computational time). {
up simulations, using GAN
experimental Halls. AL ea
tance and resolutions, for fa

\

M. Ungaro

CLAS12 Upgrade for H
Task Foree S

Task Force memben

L. Elouadrhiri, M. N
Advisors: N. Liy
Contributors: K. Gnanvo, S.

E. Pasyuk,
Octol

RG-A took data at 0.6 of the
task force (TF) charged to study v
upgrade. The task force activitig
meetings, and the related documet
A full report on the options for the
as CLAS12 Note 2020-006 (also av|
of TF, the Stage-1 upgrade can be
~ $2M. The Stage-2, while more s
full implementation is possible witl

Goals for the Upgrades

Stage-1: Achieve luminosity of ~
running with charged particle reco:

Charge to the Task Force

Task force: S.Boyarinov (co-Pl), G.

(core), G.Gavalian (
External advisors: B. Say

The current document
DAQ Trigger scheme, &8
recommendations for gl

The current CLAS12 DI
DAQ production event 1
configuration, the evenl
TDCs on the level of 70K
100kHz, where the trigg
considered.

Software-wise, the exi
special attention requir(
components and for the
under control. To run 8

Existing technologiesy
on available hardware, i
the sreaming DAQ at tf
except MM and TDCS, &
streaming mode can be
TDCs upgrade can make
to switch to streaming [

In parallel with DAQ U
be used in current triggy
development of the trad
and L3 software-based {

Possible DAQ improve
current and upcoming €
expected in a two-year |
TDCs have to be upgrad
2.5GB/s. Although thisd

As mentioned above, {
more valuable as a testt
in streaming DAQ mode
direction. An additionall
for online data moniton
without L3, but L3 imple

Changes in the curren|
were identified. Existing
development. Extemal §
Streaming readout back

CLAS12 future DAQ and Trigger systems (June 24, 2020)

Software Task Force Report
N_ Baltzell (P1), G. Gavalian, M. Ungaro, V. Ziegler, R. De Vita (ext.), D. Heddle (ext.)

This task force

and targets
proposed ¥
summary w
task, while
Note, this tj
tracking, by
when apprg

Task
Central Tro

Fiducial Cu
Fast MC

A Testing b,
Stage-2: Configuration of CLAS12 for operations at t... —....

2

nitude higher luminosity (10°7 em~2s71).

e Assess the current CLAS12 luminosity and identify the limiting factors
(tracker granularity, integration time, readout, ...)

Hall-B

100% Forward tracking (D.Carman)
100% Central tracking (Y.Gotra)
100%
100%
100%
100%
100%

BG merging (S.Stepanyan)

Particle Identification Task Force Report

/. Kubarovsky, N. Baltzell, D.S. Carman, N. Markov, Y. Sharabu

October 22, 2020

Abstract

This document dotails recomunendations for the short and Jong term tasks ta
mize the CLAS12 particle idestiflention capabilitios as identiflod by the CLASH
task force.

Time-of-Flight Counters
e Short term work:

— lmplement algorithm for FTOF combined panel-1b/panel-1a timing: |
of work to complete, expect up to 15% improvement in timing resolst

— Implement optimized torus map: 6 months of work to complete inclsd
ing shifted 4-momentum vs. p, 0, ¢, and z-vertex, expect up to 209 in
in momentum resolution.

— Finalize alignment of 6-layer FMT: 6 months of wock to complete, &
15% improvement in FTOF timing resolution due to improved vertex

— Remove correlation of CTOF hit time on hit position along bar: 3 mon
to complete, expect up to 20% improvement in timing resolution.

— Complete reconstruction and alignment updates of CVT: 4 months
complete, improvement in CTOF timing resolution TBD.

— Recover lost signal in the CTOF due to remnant fidd: studies to be
before next run with CVT installed, effect on CTOF performance TH

e Long term work:
— Replace low resolution TDCs with high resolution TDCs: Plans inch
being considered, expect 5% improvemnent in FTOF timing resolution
— Investigate alternative technologies for Central Detector: New detectd
gies could lead to a factor of 3 improvement in timing resolution and &
momentum acceptance. Multiple years to investigate and complete R
if there is support.

performance.

CLAS | 2 software development (N.Baltzell)

GEMC for streaming RO (M.Ungaro)
New polarised targets (E.Pasyuk)
Future CLAS |2 Pld (V.Kubara

Hall-B

90% CLAS |2 data preservation (H.Avagyan)

80% Physics analysis framework (V.Ziegler)

55% Novel tracking technologies (Y.Sharabian) -> requires on-site access
Just started :Transverse polarized target options (RG-H) (E.Pasyuk)

just started: CLAS |2 CD/FD efficiency assessment

ormed: RG-N (3He targe

being

Polarizec

Aszess different option for |
CLas12
2. For each option guantify:
3. necessary steps to det
b. timeline and mileston
c. expected results
3. Evaluate the impact of each
4. Estimate costs and identify|
5. Evaluate synergies with oth
Members
E. Pasyuk (Pl), X. Wei (core), V. Burkert |
Additional external members: M. Lowry

Approved Experiments
*  Run Group C: Longitudinally pd
E12-09-007(b), E12-09-009
* Run Group G: Longitudinally pe
*  Run Group H: Transversely poli
®  Run Group N{?): Polarized *He|
Longitudinally polarized targest
For RGC and RGG the target is essential|
material: Run Group C will utilize NHy at
RGC target
The design and construction of the targl
Group Laboratory. The tests included ¢l

Forward Tracking Improvement Task Force Report

June 29, 2020

Members: Dan
M e Vand

M

Central Tracking Improvement Task Force Repo

Abstract

This document
of tracking effi
the time-scale

Tracking Imj

We have ident
* Improve tr
* Improve ef
* Improve th
* Improve th
o Validatetr

expert), Rafayel Paremuzyan (external),

Abstract

This document identified areas in which the {
efficiency, momentum resolution, and execul
manpower requirements of the various tasks

Tracking Improvement Goals
We have identified five work areas to improw

Improve track momentum and ang
Improve tracking efficiency

Tune MC simulation of the tracker|
Reduce the event reconstruction ti
Validate tracking software and imp

We identified specific studies listed below to.
priority: HIGH (CY2020), MEDIUM (1-2 yrs),

d as service work items for the collal

Target and Fast Electronics Groups, and
effort on the target will focus on constr
final, beam-ready versions, and dynamil

Timeline and resources for System €8
Workforce resources: JLab Target Groug
Oct. 2020: System tests with electronics
Dec. 2020: Lower half target cart compl
Dec. 2020: Design and fabrication of bei
Jan. 2021: Final version of JLab Q-meter
Nov. 2020: Lower half target cart compl
Feb. 2021: Beam-appropriate helium ba
Feb. 2021: Shim coils installed ($5k)
March 2021: Tests in EEL ($10k)

April 2021: FPGA NMR ready for tests
May 2021: Beam-ready bath for targets
June 2021: Tests in EEL (510k)

Aug. 2021: Pumps on pump cart ($20k)
Sept. 2021: Dress rehearsal — Complete
Nov. 2021: Construction and installatior
Nov 2021: Dezign and construction fort
Jan. 2022: System ready for installation
Feb. 2022: System ready for beam in Ha

RGG target
While the modifications to the longitudi
prepare the “LiH and "LiD samples for d)

We identify 31
priority: HIGH|
be assigned as

¢ Improve |

1. Finishup
HIGH pri
2. Finalizetl
HIGH pri
3. Determin
HIGH pri
4. Studycal
MEDIUNM

S. Devise pt
HIGH pri
6. Study eff
HIGH pri

irradiation must be used to create the F-centers in the mate

ga
e Long te

Improve track momentum and ang|

Geometry and Local Reconstruction

)

)

)

Standardize helix definition and prope
initialization, HIGH priority, 2 weeks, {
Implement and validate the methods |
geometry framework, HIGH priority, 2
Improve cluster selection (BMT centrt
Lorentz angle corrections), HIGH prig

CVT Calibration

°
)

)

Finish updating and validating the CC
Document SVT/BMT calibration proot
months, 0.2 FTE

Study calibration stability *, MEDIUM

Central Tracker Alignment and Soleng

°

)

°

Stage 1: define initial SVT internal ali
define global SVT alignment in X and
standalone tracking, validate beam p(
Stage 2: using DC alignment approat
MEDIUM priority, 7 months, 0.2 FTE
Stage 3: develop and validate Kalmal
priority, 12 months, 0.5 FTE

Quantify CVT misalignments on cosn

2 Yuri Gotra (Pl), Veronique Ziegler (co

Streaming CLAS12 with GEMC Task Force Report

Members: Maurizio Ungaro (F

Raydo (core)

This document summar
readout from the CLAS
The ultimate goal istog
* arealistic estima

* abattlegroundt
challenges on hy

The goal can be achisy
estimates. Given the inf
opportunity for synergy
Event generators “stre
Description: provide a{
time, using the cross-se

The authors are interes

Resources estimats: 0.1

Working around Gean
Description: a framewo

Resources estimats: 0.1

< =~ Bal

Study effects of s and L
define most important degrees of free
Study CVT momentum, angular, vertt
MEDIUM priority, 6 months, 0.5 FTE|
Devise procedure to align CVT relatiy

Study effects of track propagation in {
FTE ¢

Beamline and Shielding Improvement!

°

showed promising results, more studies are needed to evaluate the detector

e Define a work plan to test the proposed solution with a time chart and
milestones for:

Study tagger dump shielding options
priority, 6 months, 0.2 FTE (with High

Description: develop a

network.

The project has thres st
1. organize geantd
2. write SRU strean
3. broadcasteach!

Resources estimate: 0.3

|

Run Grup support/integration
* RG-L (ALERT) (D.Carman)

* RG-C support (V.Burkert)

* RG-M support (V.Kubarovsky)

* RG-l support (S.Stepanyan)

H.Avagyan)

7. Study f d tracker align techniques (e.g. MILLIPEDE, Kalman Filter)

* Improve tracking efficiency
Track Finding and Fitting Algorithms

Voltage vs time signal shape from a "geant4 hit"

o Study the depender
accwmcy on the b
usINg experimenta
invariant and mas
and the moments
yields, SIDIS peor
dences of the offic
The dependence w
Reconstroction off
fimal state lower tl

CLASI2 FD charge particle reconstruction
efficiency and the beam background merging
Task Force report

Task Force members 8. Stepanyan (PI), M. Ungaro (core),

V. Ziegler (care), H. Avagyan (care), * Validate backgrous

N. Markov (external), V. Burkert (external), R. De Vita (external) cies with results o
Contributars: N. Baltzell, FX. Girod, J. Newton nosity data:

There have boen @

October 5, 2020 and physics rencti

exclusive and sczni

rized as follows:
Introduction 1. the roconstr
The task Sarce, together with the software group, achioved its goaks of do- ;‘::‘::;:’l’
weloping and validating softwnre packages to account for background kits in stodics. I bx
the CLASI2 dotector clements in data and MC. The software package and ity data raper
its wage can be jound on the softwnre group wiki. With the background A
2t )

merging, the chargod particle roconstruetion efficicncy and the momentam
rosolution at high luminosities are repeodoced within a fow %. The largest
discropancy was botwoon the inclusive cloctron reconstruction efficiency in

of pioa rocon:
ing mass rosc

data and background merged MC, nnounting ~ 4% at 40 nA. 3. clectrom rocor
Below = the charge for the task force with responsces: repeodoced @t

o Develop a softwane for merging hits in fADCs and TDCs in CLASIS 4. difforont proc
detectors associated with physies (GEMC or exp. data) and the boam and show the
background (from the rendom trigger) events: 5. track roconst

The packnge "bg-merger” has boen dewelopod and used to validate the nA of backgr

background merging process. The tool is in @ now by large group of
collaboration,
o Develop softwere for filtering out hits in fADCs and TDC associated
with bearn background using rendom trigger events: the *ttrigger-filter™
and “trigger-splitter” packages are for filtering and organizing the
background events into hipo flles of required size

Document the wor

A note has been w
Morce an the task |
hrtps://claseab
Forces_2020_-_B
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Hall-B Task Forces

Lab-wide o o o
100% Future CLAS |2 Trigger/DAQ (S.Boiarinov, G.Heyes) RG-I (HPS) integration in Hall-B

100% Al support to CLASI2 sw (G.Gavalyan, D.Lawrence)
100% Future CLAS |2 Hi-Lumi (S.Stepanyan)

Il-cl)glyl-ll? . Goal

6 Forward tracking (D.Carman)

100% Central tracking (Y.Gotra) Support the hardware and software integration of RG-I in Hall-B
100% CLAS2 software development (N.Baltzell)
100% BG merging (S.Stepanyan)

100% GEMC for streaming RO (M.Ungaro)
100% New polarised targets (E.Pasyuk)

100% Future CLASI2 PId (V.Kubarovsky) Charge

* In coordination with HPS team develop an installation plan for HPS detector
Hall-B * In coordination with HPS team define the beam line components and special requirements
207 CLASI2 data preservation (H.Avagyan) In coordination with HPS team support the software requirements (CPU time for data rec¢ and sim, disk space, ...)

807% Physics analysis framework (V.Ziegler) In coordination with HPS team support the HPS slow controls integration into Hall-B framework
55% Novel tracking technologies (Y.Sharabian) ->

requires on-site access

Just started :Transverse polarized target options
(RG-H) (E.Pasyuk)

just started: CLAS |2 CD/FD efficiency assessment
being formed: RG-N (3He target) (H.Avagyan)
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Assist the HPS team in preparation of the HPS run scheduled in 2021

, , Resources
Run Grup support/integration

RG-L (ALERT) (D.C ) * Time: till scheduled run
° - .carman . . ) ) i . ) .
« RG-C support (V.Burkert) Task force: S.Stepanyan (Pl - beam line), B.Miller (equipment integration), R.Paremuzyan (software, slow controls and detector)

« RG-M support (V.Kubarovsky) * Deliverable: document the TF activity in a dedicated wiki page

* RG-l support (S.Stepanyan)
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Primix CLAS12

Hall B Long range - FY21 schedule

- Decommissioning of installed components: BONUS

s Schedule - Mainten.ance of several detecFors '
- Installation of the next experiments (HPS, RG-M requires nuclear targets)
= FY2I: long CEBAF shutdown for CHL Cold Box - Weekly meeting to plan the activity
repair (Scheduled Accelerator Down - SAD) - Regular report at Monday meeting

- Update on a dedicated wiki page: https://www.jlab.org/Hall-B/clas | 2-web/sad-202 | -update.html

(2 ENERGY | Jffice of (:J A Jefferson Lab

Science


https://www.jlab.org/Hall-B/clas12-web/sad-2021-update.html

Hall B Long range - FY21 schedule Primix CLAS12

O]

Decommissioning of installed components: BONUS
Maintenance of several detectors
Installation of the next experiments (HPS, RG-M requires nuclear targets)

repair (Scheduled Accelerator Down - SAD)

= Schedule

Regular report at Monday meeting
Update on a dedicated wiki page: https://www.jlab.org/Hall-B/clas | 2-web/sad-202 | -update.html

. Experimental Hall A FY-2020 FY-2021 FY-2022
= FY21I: 20 weeks (Jun-Oct), 10.9 max E,, only two RGs that requires Neutron Skin Experiments (Rex) (] [N ]
SBS Nucleon Form Factors (GMn & Gen-RP) :]

low beam energy will be able to run (HPS and RGM)

Experimental Hall B

3D Imaging - deuteron m
Nuclear targets test
BoNUS experiment (u/d) :
Heavy Photon Search :
Electrons for neutrinos =
Experimental Hall C
Spin Structure at large-x (Aln,d2n) D D
Pion L/T cross sections and form-factor
Experimental Hall D
GlueX Phase Il (w. DIRC) E -—|
Primakoff I:
Short-Range Correlations [:]
Other
2.06 GeV/pass . -
1.82 GeV/pass —
1.96 GeV/pass
Schedule Contingency
CAL 2019 CAL 2020 CAL 2021

r? U.S. DEPARTMENT OF Office of ,———J A
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CLAS12 RG-M Hall B

Short Range Correlations Electrons for neutrinos
* Build on the tremendous success of :
the CLAS6 data mining SRC program l * Take (e,e’X) data to test BREIESEROCESS
(Science, several Nature, ...) “ vector-current part of b, o
e Take far more (e’e’PN) and bc bo_ f neUtFInO-nUdeUS event 75}‘9& , /\ 4/@"1”"'70come_c,,.n E 6J\/\
(e,e’p.NN) data on a wider range of /E« ?i | generators & :rcujjd\;‘;px y 3 | -
nuclei olo 2 * Energy reconstruction -\ 5,
019 1.2 F 1 . %» i 2N @ T o6l
* Three nucleon SRCs!? — = "t Z techniques N - w5
* Constraining the NN interaction at 1o 1: % - High-Momentum } « Event generators key to e, U q - € 4|
short distances [ 1 I . Apply nteraction ™ R R R
, : : i reconstructing 16V
* Understanding factorized effective 0sl. C Al Fe Pb scillation parameters EXPERIMENTAL ANALYSIS
theories N © onp
* SRC formation mechanisms 1 1.2 14 1.6
+ SRCs and the EMC Effec Neutron Excess [N/Z]

 Scheduled for 30 PAC days: August-October 2021 « [I,] 2,4,6 GeV
* D,4He, C, [O,] 40Ar, 40Ca, 48Ca, Sn * Outbending at 2 GeV
RG-M * Targets designed and under development  Standard CLASI2 plus BAND, no FT or LTCC

Standard liquid target cell

Short 0.5-cm Ar liquid target cell

Solid target C, Sn insertion mechanism
Special Ca target holders

Status

* Simulations underway to optimize
* Trigger
* Torus field

", U.S. DEPARTMENT OF Offi f ’—_
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Hall B Long range - FY21 schedule Primix CLAS12 e

ali

Decommissioning of installed components: BONUS
Maintenance of several detectors
Installation of the next experiments (HPS, RG-M requires nuclear targets)

= Schedule

- FY2I: long CEBAF shutdown for CHL Cold Box 5 cevly meeting to plan the activity

. - Regular report at Monday meeting
repair (Scheduled Accelerator Down - SAD) Update on a dedicated wiki page: https://www.jlab.org/Hall-B/clas | 2-web/sad-202 | -update.html

Credit: S.Stepanyan, N.Balzell

= FY21: 20 weeks (Jun-Oct), 10.9 max Ep, only two RGs that requires Ew Th o Do [ [ [Ew [

low beam energy will be able to run (HPS and RGM) o [ [ e i el =l -2
= FY22 (tentative): polarized longitudinal target R““G“’“PF f
= ... :nuclear targets, transverse polarized target, completion of 'l T S

RGA, RGB, RGK, HPS, ... T T S e
= ...:new proposals (PRAD-Il, polarized 3He, tritium target, ...) - e e riTard T
= Lesson learned: CLASI2 remote shifts went pretty well Ep(]ftm(":z;lg:mc ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

« Beam Currents & .
~Beam Time Accountiny

Remote shifts for monitoring and support onsite personnel T
| | . Re:ferelnci ru:'nlloggn(ry requir m Destirat n : o m
- only monitoring (no DAQ or control detectors) e - o

Bunch Frequency

- home-like network connection + BJ to communicate with the Counting House '
Should we extend the remote shifts to regular CLASI|2 operations!?

Beam Position Monitol 2C21A SLM  Faraday Cup 75.08
0.36 0.11 75.25

Current (nA) 0.00

uuuuuuuuuuuuu
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Primex CLAS12

Hall B Long range - FY21 schedule

Decommissioning of installed components: BONUS

Maintenance of several detectors

Installation of the next experiments (HPS, RG-M requires nuclear targets)

- Weekly meeting to plan the activity

- Regular report at Monday meeting

Update on a dedicated wiki page: https://www.jlab.org/Hall-B/clas | 2-web/sad-202 | -update.html

= Schedule

= FY2Il: long CEBAF shutdown for CHL Cold Box
repair (Scheduled Accelerator Down - SAD)

Credit: S.Stepanyan, N.Balzell
= FY21I: 20 weeks (Jun-Oct), 10.9 max E,, only two RGs that requires i (CRE Y (CRRCU (L L (s
low beam energy will be able to run (HPS and RGM) o e [ - - -
. . . o Run Group F -
= FY22 (tentative): polarized longitudinal target |

= ...:nuclear targets, transverse polarized target, completion of

Bluejeans

« Permanent connection for communication. and screen sharina between remote and local shift workers. WWLW Lt oottt o canlian o
RG RG B RG K PS « hitps:/bluejeans.com/950041| & hallbopi.jlab.org/webopi3.3/w?opi=beamline/clas12-web.o il sl et i i i i ;
A’ ’ ’ I I ] oo 0 e Or,onaclonpc## asuser=cla & | &~ ® & | 100% | P ] et il | | | | |4
TS LW | ol I e
. I P I I I . d 3 o 0 WebOPI L e p ey — T el e d it i d E 1
thaed o
= ...:new proposals (PRAD-II, polarized 3He, tritium target, ... e |
« Beamline Overview AT [T TRNIE 5 | | |
00 itimms |crormomemtman |cror et |Cor ot [cror
Strip Charts

« Requires CUE login

» Lesson learned: CLASI12 remote shifts went pretty well e s

Moeller-R Upstream-R

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

Moeller-L  Upstream-L a g ol <angipc<aglill | | . | | :5 | ‘ |
—— k.
E

Ell

I

« Beam Currents &

Remote shifts for monitoring and support onsite personnel - R ad = st | pal—
onitoring Histograms Beam Type o +Zto +Y EEFXTI Q-Asym (%JEECH . TG

I 1 1 DA‘ ! I d « Reference run/logentry requir :;';n?rgsyh?:x) _- :‘z!: : m . X (Y 120.50 |
B On y mon Itorl ng (no Or Contro eteCto I“.s) « Reference, Current, and 5 Mo Current Request  IENETT I Delay m H+ Rate (Hz) I
Max RMS (%) 38,50 |
Bunch Frequency

- home-like network connection + BJ to communicate with the Counting House = =, g

% .11 75.25
Current (nA) 0.00 o =

Should we extend the remote shifts to regular CLAS|2 operations? = e | o B - —

In summary:
difficult time but: = Difficult times but JLab was able to complete the experimental program planned for FY20

= Hall-B staff members and collaborators are doing their best to provide data ready for physics analysis
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