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Hall B/CLAS12 RG-A Experiments

Proposal Physics Spokespersons
E12-06-108 Hard Exclusive Electroproduction of 119, n P. Stoler, K. Joo, V. Kubarovsky, M. Ungaro, C. Weiss
E12-06-108A Exclusive N*->KY Studies with CLAS12 D.S. Carman, R. Gothe, V. Mokeev
E12-06-108B Transition Form Factor of the n’ Meson with M. Kunkel, D. Lersch
CLAS12
E12-06-112 Proton’s Quark Dynamics in SIDIS Pion H. Avakian, K. Joo, Z.E. Meziani, B. Seitz
Production
E12-06-112A Semi-inclusive A Productiuon in Target M. Mirazita
Fragmentation Region
E12-06-112B Higher Twist Colinear Structure of the Nucleon S. Pisano, M. Mirazita
E12-06-119 Deeply Virtual Compton Scattering at 11 GeV F. Sabatie, A. Biselli, H. Egiyan, L. Elouadrhiri,
M. Holtrop, D. Ireland, W. kim
E12-09-003 Excitation of Nucleon Resonances at High Q? R. Gothe, V. Burkert, P. Cole, K. Joo, V. Mokeev, P. Stoler
E12-11-005 Hadron Spectroscopy with Forward Tagger M. Battaglieri, R. De Vita, C. Salgado, S. Stepanyan,
D. Watts, D. Weygand
E12-11-005A Photoproduction of the Very Strangest Baryons L. Guo, M. Dugger, J. Goetz, E. Pasyuk, |. Strakovsky,
D. Watts, N. Zachariou, V. Ziegler
E12-12-001 Timelike Compton Scattering & J/p Production in P. Nadel-Turonski, M. Guidal, T. Horn, R. Paremuzyan,
ete- S. Stepanyan
E12-12-001A J/y Photoproduction and Study of LHCb S. Stepanyan, M. Battaglieri, A. Celetano, R. De Vita,
Pentaquarks V. Kubarovsky
E12-12-007 Exclusive ¢ Meson Electroproduction with P.Stoler, C. Weiss, E.X. Girod, M. Guidal, V. Kubarovsky
CLAS12
) R, U.S. DEPARTMENT OF Offlce of
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Experiment Parameters

Duration: 139 PAC days
80 days high luminosity (103°cm-?s-1)
39 days low luminosity (5x1033cm-2s-1) in Progress
20 days torus polarity = negative

Enerqgy: 11 GeV
Target: LH2
Experiment parameters
Beam energy 10.6 GeV, electrons polarized
Beam current 2nA (2.5 x 1033) to 75 nA (1x103%)
Torus field and polarity 100% (75% negative particles in-bending & 25%
out-bending)
Solenoid field and polarity 100% (nominal)
Trigger(s) 1. Electron trigger (HTCC/DC/PCAL/EC)
2. Electronin FT + 2 hadrons in CLAS12
3. Muon trigger
4. Calibration/Normalization Triggers
Target 5 cm LH2

J Jﬁé@on Lab 3
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CLAS12 First Experiment Coordination

Elouadilyiri

Experiment coordinator Physics Division Liaison (PDL)

Deep exclusive processes
E12-06-119, E12-06-108 and E12-12-007

Deep inclusive & SIDIS
E12-06-112, E12-06-112A and E12-06-112B

Quasi photo-production
E12-12-001 and E12-12-001A

Nucleon structure
E12-09-003, E12-06-108A, E12-06-108B

MesonX program
E12-11-005 and E12-11-005A

U.S. DEPARTMENT OF Offlce of
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Run Coordination

* Physics Division Liaison: Eugene Pasyuk
« Hall Coordinator: Denny Insley
« Experiment Coordinator: Latifa Elouadrhiri

 Run Coordinators:
— Dan Carman
— Maxime Defurne
— Raffaella DeVita
— Latifa Elouadrhiri
— Lei Guo
— Andrey Kim
— Nick Markov
— Rafayel Paremuzyan
— Stepan Stepanyan
— Kubarovsky, Valery
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Run Coordination/Meetings clo§°3

+ Daily RC meetings
— Daily execution of the run

* Weekly First experiment meetings
— Experiment monitoring
— Detector calibration/Alignment
— Software validation using data and MC simulations
— High level/Detector efficiency/physics analysis
— DNP Preparation
— Path to Publications (Our next Focus)

* Weekly TCB meeting
— Detector hardware performances
— Maintenance weekly planning

In addition meetings with experiment spokespersons
are scheduled as needed

Documentation can be found CLAS12 First Experiment
Hall-B
CLAS12ANA

/7 U.S. DEPARTMENT OF Office of
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RG-A- RUN Periods

_Schedule | Experiment | _Energy (GeV) Total days

CY 2018
2/5- 5/07 RG-A 6.4 & 10.6 max
9/26 -10/23 RG-A 10.6 max 28
10/26 — 11/25 RG-A 10.6 max 31
11/29 - 12/09 RG-K 7.5 max 11
12/13 - 12/19 RG-K 6.5 max 7 18
CY 2019
03/11 — 04/07 RG-A 10.6 max 28 87
Jeffergon Lab ’ ©EricRcy I &




RG-A Experiment Configuration

« The experiment configuration for the fall 2018 RG-A run is very similar to
the spring 2018 RG-A run:

o Forward tracker (FMT) removed downstream of target
o Two LTCC boxes removed from Forward Carriage

o Improvement to the cooling system of the SVT
o Production runs (75% with torus -100%, 25% with torus +100%)

« Start up of the experiment include:
o Background characterization of CLAS12
o Luminosity scan
o Detector & Trigger setting

« Our weekly plans will typically be as follows:
o Moller polarimeter run/Change of the HWP
o Empty target run
o Low luminosity run

 Requirements for beam to Hall B:

o Beam size at target < 200 mm

o Position stability at target < 200 mm
o Current stability ~5%

o Beam polarization > 86%

U.S. DEPARTMENT OF Office of
JefferSon Lab @ ENERGY science @JSA



CLAS12Detector Systems

TORUS magnet

HT Cherenkov Counter
Drift chamber system
LT Cherenkov Counter
Forward ToF System
Pre-shower calorimeter
E.M. calorimeter
Forward Tagger

RICH detector

Solenoid magnet

Silicon Vertex Tracker
Central Time-of-Flight
Central Neutron Detector
MicroMegas

Diagnostics
Shielding
Targets
Polarimeter
- Faraday Cup

Z

Jefferson Lab

B Overview

“

Beamlme

\

Number of readout channels > 100,000

[} ] i
https://www.jlab.org/Hall-B/clas12-web/
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Detector Operation

 CLAS12 detector/DAQ performed well during RGA

« Two issues from our side:

—Issue with the control system of the target at the
beginning of the run. This has been fixed by Saclay
team, excellent effort and team work!

— Fast Dump of the solenoid that several times and it
is now being addressed

Office of

Jefferson Lab 10 © ENERGY oo @JSA



Solenoid — Fast dumps issues

O 6 fast dumps at low current (less than full field of 2416 A) - commissioning was completed in
Sept 2017

» 3 fast dumps due to PLC/software threshold voltage limits being too sensitive to noise
» 2 fast dumps due to hard wired QD thresholds being too sensitive to noise
» 1 fast dump due to an ESR cryogenic event
O After commissioning was completed, the magnet regularly achieved 2416 A (5.0 T)
> A total of 15 fast dumps
= 1 fast dump attributed to a malfunctioning voltage panel switch =2 switch now replaced
= 1 fast dump attributed to an incorrect voltage threshold setting = setting now corrected

= 13 fast dumps correlated to LCW make-up water flow rate increase causing a temporary loss of
cooling water flow to the solenoid magnet power supply = this is presently being investigated

O Hall B engineering is investigating a way to minimize this LCW make-up water flow effect

O A transducer in the LCW line been added and may be used to initiate a controlled ramp down
as a temporary measure

L We will continue working to reduce the overall cryogenic recovery time (presently 6 hours)
after a fast dump

O Brief summary - data available through following link to access the events (B. Eng, DSG entry)

https://userweb.jlab.org/~beng/images/Solenoid%20Fast%20Dumps%20&%20LCW/

/) U.S. DEPARTMENT OF Office of
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Beam Quality issues

10/31/2018 12:57:12
L p—————————

T,

» High rates on oammm = == =mE= Iz BT
upstream, midstream | B o
& downstream halo
counters at the
beginning of the week-
High rate of FSD trips

« Also spikes in beam
current observed

» Adjusting the slit from 15.9 to 16.20 appeared to help with the halo trip rate. Things are more
quiet and stable since 10/31 swing shift.

* A trim card power supply was changed for the vertical Wein, seems to help clear the beam current
spikes: https://logbooks.jlab.org/entry/3619173 & https://logbooks.jlab.org/entry/3619180, since

11/1 day shift.
/7 U.S. DEPARTMENT OF Offl f
Jefferson Lab 12 i omeeo



Beam quality

Harp: 2C21 Harp: Tagger Harp: 2HO1
10/29/18 10/30/18 10/30/18

/homelepu:leATA/HARP SCANS//harp_tagger/harp_tagger_10-30-18_22:31:39.txt ics/DATA/HARP_SC. )_2HO01/harp_2H01_10-30-18_23:20:48.txt
/home/epics/DATA/HARP_SCANS//harp_2c21/harp_2c21_10-29-18_18:05:46.t Harp: tagger Counter: Mid Stream Right 45 profile harp_2HO1_Counter: Mid Stream Left x profile
Harp: 2c21 Counter: Upstream Right x profile 1= 16,5409 mm 928y [ u = 47.7003 mm «=31.73 deg
© = 0.2468 mm a=0.56 |- 6 = 0.2455 mm a=0.39
Fu=18.6312 mm peak_val = 37 PN b=0.05 [ peak_val = 16 1 b=021
o =0.1729 mm bgripeak = 9.0e-02 7 bgripeak = 2.2¢-313

| peak_val =245, ;

| bar/peak = 18681 ° J[f l ||| |||. il it |

—
—
i

T IIII|H|

i
f il 1 I Tl
i |
N | ‘ ‘ ‘ ‘ ’ ‘ ‘ ’ H
1 1 L 1 L 1 L C 1 1 1 1 1 1 1 1 1
15 16 17 18 - 19 20 455 46 465 47 475 48 485 49 49‘.’3_ 0
45 wire coordinate [mm] ire X [mm]
r Harp: tagger Counter: Mid Stream Right y profile harp_2HO01 Counter: Mid Stream Left y profile
=20.8782 mm :u 56.4247 mm
clv e b b b b b 1 10? £ = 0.1346 mm o) [ 6 =0.1931 mm ;
18 18.5 19 19.5 20.5 21 peak_val = 62 | peak_val =27
ereZQ coord9nate [mm] bgripeak = 6.2e-02 [~ bgripeak = 1.3e-313

=
TTTIT
lﬂﬂ— TT J.:
IIIIHIIl
=,

Harp: 2c21 Counter: Upstream Right y profile

[ =37.0930 mm
6 =0.2906 mm (=
| peak_val =124 . B
bgr/peak = 3.3e-01 ! E
o s L ) - ) 3 ; ; ; 55545 55 555 56 565 57 575 56 _ %8
- 1 i 1 1. 5: |
10 : 185 19 195 20 205 2 A5 2 25 35 Wi [mm]
L P Harp: tagger Counter: Mid Stream Right x profile harp_2HO01 Counter: Mid Stream Left 45 profile
1 et R T
_;”: sv‘r.zlmn;g- | ty | peak_val = 19 b
[~ bgripeak = 1.4-01 i ) bgripeak = 1.9¢-313 i
I 10 =—f } E
.“|‘..‘1‘.Hl...‘1.,.‘I.A..I.A.‘lu.‘n“.l.‘.. r
35 355 36 365 37 3 B
Kl\?revcoord5 nate [mm 1=
E ‘ ‘ E
E - 1 1 1 1
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Beam Overview

Beamline Overview &

Moeller-L

Uistream~L

Upstream-R

Moeller-R

~Beam Time Accounting———
Available
DAQ Status

seamtpe T

Beam Destination Faraday Cup
BSY Energy (MeV) 10604.10

Max RMS (%)

Bunch Frequency 250 MHz

Beam Availbility

2C21A

Beam Position Monitors
Current (nA)
X Abs Pos (mm)
Y Abs Pos (mm)

5.46
0.391

0.193

Moeller

.
—

2C21A
9.05E-7

Beamline Vacuum

2C22H
2C23v

Magnet Settings

Open BTA Config

‘ Fast Shut Down

Upstream Midstream Downstream BOM

5 10 i | i S 51106
1000 500000 |
| soo 500 ] soo ] soo  QECELEEE

Counts
Threshold
Dwell Time (ms)
‘ Masked / Tripped

~Midstream Halo Counters
S d o e
. = |

Tagger Bottom 2H00 Down

Helicity
1/2 Wave Plate

ouT

SrACEAE  50.00 |
+Y to X
+zto x [N
Delay

Q-Asym
sync rate KT
e Rote [

Temperature 20.26 K

0.906

Pressure 1180.00 mb

JScalers

10/01/2018 05:41:15

Hall B

Status: Beam Permit 1 Pass 5

Sé o = Downstream Halo Counters
FTC / FTH - 9 5
: = B

Cryotarget——————————

Tagger Dump

Tagger

Harp (2c24)  Collimator 2HO01A Harp

2C24
5.62E-6

2H0O
1.17E-5

2H01
8.10E-7

Moeller
Quad A
Quad B

Moa2Hoo [ECEEI  2HooH
2HOOV ‘ Solenoid

2417.95

Tagger £0-000

MQA2HOOA Jelelels]
A

‘ 5.12
-0.00029 T

Tagger Dump

Beam Rig

FC Temps (F)
76.78
76.90

SLM Faraday Cup
1.42 0.55
el (deattenuated)
Current Ratios

FCup / SLM
FCup [ 2c21

0.385
0.100

BB Temps (F)
87.71
90.06

Beam Viewer Beam Blocker

10/01 OGragflBRe

2H02 1.43E-6

Torus
3765.65

20165 G
Polarity
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RG-A Measured Polarization

Hall-B Moller measurements Hall-B Beam Polarization at 5-pass

95 100

[ 95f

L r 1/2 wave plate OUT
90 - 90 '

L SRRt SR PR O ] A R
< 2 — ) ¢g
2 - S : = '
= ' 85.92% +1.29% L1 S 8 I .
= : i = - i ' ]
o H © r : £l 0
= N C i ) .
© [ = ;
N c 80
5 F © n_? C 1/2 wave plate IN
©° r . < . C
o | Wein=50 < Wein=40° 75k
E 80 3 C Pockels cell HV POS setpoint
© ~N
8 r o r issue (35453 instead of 43000)

I N m—— A Injector Mott measurements

PSRN TR NN ST SN TN TN T TN [N TN SN T AN TN ST S AT ST ST S N W
- s 90 e
75 I A(A) Injector Mott measurements [ Moéller runs January-May, 2018

| In(Out) 1/2 wave plate r e

[ r + Jther measurements:

| 85+ + E ' no dependence of the polarization magnitude on Helomholtz coil

ol b b b b b b bena | L current = 3 A, sign change with change of the Helmholtz field direction
Méller runs October-December. 201 r ' zero measured polarization when Packels cell HV is off
’ 80
& 7sf A Average of all at 50° 4
o 3 )
70/ f=a*cos(0,y-b)
e a=87.773210.874588
L b=40.1319+1.76988
2 .
651 K=0593768  current setting
I I B T NS IR I B
600

10 20 30 40 50 60 70 80
Wein angle 6,, (degrees)

https://logbooks.jlab.org/entry/3617660
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Beam Energy

L Spin Doctor -- 1-1 _

Injector Energy (MeV) Optimum Wien Angle

North Linac Energy (MeV)

South Linac Energy (MeV) 1050

Calc Opt Pass Energy (MeV) Sx Sy 3z (-180:180) (-90:90) Helicity WienAngle FoM 5, (spinx) ¥ (spiny) X (|spinx|) g

4 4 |

| = 4

| - 4
4

Exit | Re-run Elegant & Plot | Less... | i

F)
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CLAS12 DAQ/Trigger in fall 2018

« Original DAQ requirements: 10kHz event rate, 100MB/sec data rate, LT>90%

« Trigger decision is based on PMT detectors and trac‘lfs in drift Chambers and
configured for 3 groups of experiments: “electrons”, mesonX”, “muons”

* Inbendin :groduction rates at 45nA beam: 12kHz event
rate, 300MB/sec data rate, LT=96%

daqgvnc - TigerVNC CS-Studio (on clonsi3.jlal

B RunContr (44 CLAS12 Trigger Bits 5% - a

File Preference
CLAS12 VTP Trigger 10/10/2018 10:58:09

Beam Current (nA) Electron Alarms Livetime
47.6 2c21 1-6:  NO_ALARM 1-6 Tole: TS 96.1% O

i—Run control Buttc
Control Transition

| cancel
| Reset End Run

46.4 FCup Totals (Hz) Pulser 98.0 %

2304807 12168

|Disconnect

In
Stutic parameters Description Raw (Hz) Prescaled (Hz) Fraction (%) Prescale Totals

Session —Configuration———rcServer
| st | PRODIG ] oo
BT —
Data file name

|datalstuge._iniclas

onig fle name

[usticlasi2/release/1.3 2/parms/trigger/trigger v21_0.cuf

Run stutus

Run number [ Run status
—End time————
A

| T —
Set e p—

Electron - OR of 1-6 3495 34954 27.98 0

Om

Sector 1 475.4

Sector 2 600.2

Sector 3 608.2

Event Rate (Hz)
Data Rate (KB/Sec)

Sector 4 631.2

Sector 5 635.2

Sector 6 556.3

Elctron OR no DC >300MeV 5369 162.7

3
g
3
&

PCALXECAL>10MeV 296657 1448

ec. update ec. update

DCXFTOFXPCUXPCAL S1 55427 3.4
DCxFTOFXPCUXPCAL S2 62231 3.8

Run prog

2757321 Read From

Rates Events/S Rate (KB/S)

Integrated 135882821
Diferential [ T32.000 | 312507.9040 |

DCxFTOFXPCUXPCAL S3 65085 4.0

DCxFTOFXPCUXPCAL S4 63847 3.9
DCxFTOFXPCUXPCAL S5 64354 =1z

DCxFTOFXPCUXPCAL S6 62932 3.8

FTOFXPCALXECAL 1-4 828.9

tdcecal? ey rePea{rrened | FTOFXPCALXECAL 2-5 885.8

FTOFXPCALXECAL 3-6 938.8

Event Size (Bytes)
Livetime (percent)

FTXHDXFTOFXPCALXCTOF 12672 384.0
FTXHDX(FTOFXPCAL)" 2 4914 4914.5

FT 2 clusters 6361 192.7
transition Go succeeded |

FT > 100 MeV 1533622 93.6

Pulser 100 99.9

O
O
O
O
[
|
u
u
|
u
u
|
u
u
|
u
|
[
u
|
|

2 Sec.update

U.S. DEPARTMENT OF Office of
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CLAS12 DAQ/Trigger in fall 2018 (cont.)

« Outbending: production rates at 40nA beam: 14kHz event
rate, 330MB/sec data rate, LT=95%

File Preference CLAS12 Trigger Bits 23 | gz1 CLAS12 Trigger Alarms

IEEM CLAS12 VTP Trigger 11/09/2018 11:29:28

Beam Current (nA) Electron Alarms Livetime

| Reset £ End Rmn 40.2 2c21 1-6:  NO_ALARM 1-6 Tolerance: 0.40 s BEEEEE

[Discomnect” | ESE Fcup Totals (Hz) Pulser  93.9 %

1917652 15592

Static parameters In
Description Raw (Hz) Prescaled (Hz) Fraction (%) Prescale Totals

Electron - OR of 1-6 7593 7593.1 48.70 0

ion n

n I
I N T
i stutus:
file name

no_dc_rouds.cnf

Sector 1 1148 1148.4
Sector 2 1202 1202.3

g
2

Sector 3 1330 1330.1

Event Rate (Hz)
Data Rate (KB/Sec)

Sector 4 1336 1336.1
Sector 5 1348 1348.1

| &8 . | ! ! Sector 6 1266 1266.2

Bl Start time: End time Elctron OR no DC >300MeV 8102 2455 157
Novstozsos | ]

imits

PCALXECAL>10MeV 244643 119.4 0.77

2Sec. updalle

KB; DCxFTOFXPCUxXPCAL S1 57001 B 0.02

.
2Sec. e DCXFTOFXPCUXPCAL S2 55134 3.4 0.02

DCxFTOFXPCUXPCAL S3 57096 3.5 0.02

DCxFTOFXPCUxPCAL S4 56517 3.4 0.02
DCxFTOFXPCUxPCAL S5 56810 3.5 0.02
DCxFTOFXPCUxPCAL S6 56540 = 0.02

10921.2088 FTOFXPCALXECAL 1-4 818 817.8 5.25

FTOFXPCALXECAL 2-5 714 714.0 4.58
14213.0000 B757.790 FTOFXPCALXECAL 3-6 740 7399 475

FTxHDxFTOFXPCALXCTOF 10855 329.0 kil

adeftofl go
tdepeall go.
e bt ] ] ! ! FT 2 clusters 4911 148.8 0.95
deecall | | ! ;
:‘1‘;;;; gnqn 27 FT > 100 MeV 1175206 71.7 0.46
trigl o T
transition Go succeeded | Pulser 100 99.9 0.64

Event Size (Bytes)
Livetime (percent)

FTxHDx(FTOFXPCAL)~ 2 4337 4336.8 27.81

| * Note, red warning status indiciators above are to aid diagnostics and log
’ ! information when there is a persistent DAQ/Trigger alarm. If there are no active
ZSec.updale ZSec.update DAQ/Trigger alarms, these red cators can be disregarded.
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Drift Chambers Setting and layer efficiency

95— asf—
2 F Ti 1 EF
- o F
Region | + +
o —_—— o
: : e —
85— 85—
- R " E—
4
80p— ' — 80 —_—h—
6 7 8 9 10 1" 6 7 8 9 10 n
HV Setting HV Setting
e
§ . " i —
1 | —— T b —h—
E) E) - ——
. sl — 20— —_—
o —hA— F
Region Il | e
- ——
sof— 80f—
[ 7 8 9 10 1 6 7 8 9 10 1"
HV Setting HV Setting
" "
3 S —— T 3 B | — A
90| :_ 90:_ _V_
= o —_— o
Region lll )
: F 4
80 - 8 -
1 1 1 1 1 1
6 7 8 9 10 1 6 7 8 9 10 1
HV Setting HV Setting

We choose the DC setting at which we have the maximum layer efficiency and
No DC trips at the maximum operating current. Currently running at 9, 10, 10.

/7 U.S. DEPARTMENT OF Offlce of
Jeffergon Lab 19 @ ENERGY <



Operating Beam Current and tracking efficiency

Outbending Fall Run
Al TBT tracks

L1y
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120 140
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0 20 40 60 20 40 60 80 0 20 40 60 80 100
Beam current (nA) Beam current (nA) Beam current (nA)

At 1=0 nA rates are normalized to 1. i
Currently running at 45nA

(See Stepan’s Logbook CLAS12ANA entry 11/13)

2
Jefferson Lab

U.S. DEPARTMENT OF Office of
‘@ ENERGY Science Ez




Operating Beam Current and tracking efficiency

Outbending Fall Run
PID |x?| < 20

L1y
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At I=0 nA rates are normalized to 1. _
Currently running at 45nA

(See Stepan’s Logbook CLAS12ANA entry 11/13)
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Operating Beam Current and tracking efficiency

Inbending Fall Run

All TBT tracks
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At 1=0 nA rates are normalized to 1. Took data at 55nA

(See Stepan’s Logbook CLAS12ANA entry 11/13)

2
Jefferson Lab

U.S. DEPARTMENT OF Office of
‘@ ENERGY Science Ez




Operating Beam Current and tracking efficiency

Inbending Fall Run

PID |x?| < 20
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At I=0 nA rates are normalized to 1. Took data at 55nA

(See Stepan’s Logbook CLAS12ANA entry 11/13)
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Efficiency vs. Beam Current another method

Reconstruction Efficiency [%]
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Reconstruction Efficiency vs. Beam Current

HEBh GO

2 nA + 50 nA Data

SectorMC = SectorHBT
SectorMC = SectorTBT

TBT 4p/p 30 Cut

TBT 460 30 Cut

TBT 4¢ 30 Cut

TBT 4p/p, A6, A¢ 3o Cut

p: 6 GeV
0: 15°+1°
¢: 5°+1°

U

20 40 60 80 100

Beam Current [nA]

120

140 160

Being evaluated with latest tracking code and background in all detectors
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beam current [nA]

RG-A Production Charge

Accumulated beam charge [IPM2C21A]

Spring 2018
120 190 &
% ~130mC
é Bl Machine Completed detector setting : o :
E retuning Start 10.6 GeV RGA data Machine Down E
a taking ?
)

40 40
l Sunday, May 6, 01:00

beam current (averaged per 8 hours): 20.905nA
e gated charge: 130.346mC

(=]
©

5. Feb 12. Feb 19. Feb 26. Feb 5. Mar 12. Mar

a 19. Mar
Accumulated beam charge [IPM2C21A]

26. Mar 2_Aor 9. Aor 16. Aor 23. Aor 30. Apr 7. May

200

Inbending Outbending

Fall 2018 13
TS soesseosd g
M . 2| ~80mC

26.Sep 28.Sep 30.Sep 2.Oct 4. Oct 6. Oct 8.0ct 10.0ct 12.0ct 14.0ct 16.0ct 18.0ct 20.0ct 22.0ct 24.0ct 26.0ct 28.0ct 30.0ct 1.Nov 3. Nov 5.Nov 7.Nov 9.Nov 11.Nov

beam current (averaged per 8 hours) -@- gated charge -¢- ungated charge -® charge collected at 75 nA and 50% ABU Q ~ 2 1 O m C b
expect total: 648mCb
Q/ Qt0t~ 32 %
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Timeline in preparation for the DNP

2018
TAS K Apr May Jun Jul Aug Sep Oct

Simulations .

*

Software Ready Simulation
Complete

CALIBRATION . ; >

Calibration Continue
Calibration

Complete

RECONSTRUCTION * > > >

* *

Software New Data
release Processing
complete
RESULTS * *
. PRELIMINARY
.bstrqct. results
submission to be presented
To the PWG for at DNP 2018
approval meeting
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Timeline in preparation for the DNP

2018
TAS K Apr May Jun Jul Aug Sep Oct
Simulations .
Software Ready Simulation
Complete

CALIBRATION . ; |

Calibration Continue

Calibration
Complete
RECONSTRUCTION * ) > > B
> Y
Software New Data
release Procelssmg
complete
RESULTS Ve PRk
Absiract PRELIMINARY
ADSTrac |
H = submission :zsset;resented
Achieved our goals except detector Alignment 1 the PG ot DNP 2018
Excellent presentations at the DNP! for approval meeting
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CLAS12 First Experiment Calibration Status

Run | E, (GeV) | | <nA> | Torus | Solenoid | Run Range Period

2052 10.6 3) -85% -100% 1900-2090 Spring

2091 10.6 10 -85% -100% 2091-2139 Spring

2193 10.6 10 100% -100% 2140-2365 Spring

2391 2.2 3) 100% -100% 2366-2597 Spring

3050 6.4 15 -100% -100% 3000-3096 Spring

3105 6.4 10 75% -100% 3097-3130 Spring

3222 10.6 25 100% -100% 3131-3293 Spring

3432 10.6 50 -100% -100% 3304-3862 Spring

3842 6.4 20 100% -100% 3819-3861 Spring

4013 10.6 50 -100% -100% 3862-4325 Spring

5036 10.6 45 -100% -100% 5015-inf Fall
J ff ’7 R v ocrasEnor | Office of JSA
,Q—‘erson Lab ‘® ENERGY Science g




Skims Currently in Place for Analysis trains

Skim # Title Description Fraction™
Skim 1 J /¥ /TCS Custom Wagon 0.0052
Skim 2 FT /7" e” vy in FT 0.0078

Skim 3 | MesonX/VS | e~ in FT + 2 charged tracks 0.5489
Skim 4 Inclusive e~ in the Forward Detector 0.3187

Skim 8 e P e~ in FD Proton FD/Central | 0.0874
Skim 9 PP ppX 0.0321
J)e/ffe/-gon Lab 29 ©ENERGY o &




CLAS12 Contributed talk 5th Joint Meeting of the APS DNP
and the Physical Society of Japan

Title Author(s) Topic(s) File(s) Length | Edit

J/Psi Photoproduction Near Threshold Joseph Newton Physics dnp_jpsi_jnewton.pdf 00:15  Edit

Search for Hidden-Charm Pentaquark with CLAS12 Valery Kubarovsky Physics kubarovsky DNP.pdf 00:15 Edit

First Studies of Exclusive Reactions in the Resonance Region with CLAS12 Stefan Diehl Physics Diehl DNP excl..pdf  00:15 Edit

EE.00007: First Measurements of Inclusive Electron Scattering off Protons with CLAS12 Nick Markov Physics None 00:15 Edit

DNP di-hadron BSA talk and analysis note Harut Avakian et al.  Physics CLAS Di_hadron...pdf 00:15 Edit
DNPTalk2018Vos...pdf

SIDIS Pion Beam Spin Asymmetries with CLAS12 at 10.6 GeV Stefan Diehl Physics Diehl DNP SIDI..pdf 00:15 Edit

Slides DNP Multiplicity pi0 Giovanni Angelini Experiment Slides Multiplicity 00:15  Edit

Exclusive $\phi$ Meson Electroproduction with CLAS12 Brandon Clary Physics clary_dmp_fina...pdf 00:15 Edit

DVCS at 10.6 GeV with CILAS12 at Jefferson Lab for DNP Guillaume Christiaens Physics DVCSwithCLAS12...pdf 00:15 Edit

Experiment

DVCS with JI.ab's CI.LAS12 at 6.4 GeV Polarized Electron Beam Joshua Artem Tan Physics main_file 00:15 Edit
ppt_version

TCS slides for DNP Pierre Chatagnon Physics PresentationTCS .pdf 00:15 Edit

Session CK: Hadron Spectroscopy with Electron, Photon, and Hadron Beams |

Session EE: Mini-symposium: Photoproduction and Electroproduction of Hadrons |

Session FE: Mini-symposium: Photoproduction and Electroproduction of Hadrons Il

All the talks are posted on the CLAS12 First Experiment

2
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CLAS12 pbvcs raw BSA

V4
P.=0.85 p(e,e’py)
beam spin asymmetry kinematics after exclusivity cuts
0.2F Clcgoa 100

100

o

| ! I l I I

0 60 120 180 240 300 360 . : . : : 1.0
¢_Trento (°)

At same kinematics BSA at 10.6 GeV consistent with 6 GeV data
Preliminary data presented at DNP/JPS meeting in Hawaii 10/23-28
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CLAS12 sIDIS raw BSA

D 0,02 > oos”
4] i i © ot
’ X E oot gt ﬂ : aé oo1E Il 7{*
p(e,e’mn) £ % R
© ok | © -
L k ] = 07 -
“Q) 001_ g 001: :
had S <40 0.0 y
Input to TMD E 4& ¥# claS¥ g ¥ clog":‘f
program to extract L0020 -0.02 WA TR
3D imageS in quark -150-100 -50 0 50 100 1(11)3(}0 -150-100 -50 0 50 100 1d&')>0/°
momentum space. - e 5 0.04
s2 Tt £33 ¢ 0
<C 0_03: } i * . < 0.03: ¥ .
ooz bt ] 0.02} f |
001 0.01
0.3 < Z < 0.7 _____________________________________________________________________ 0_ ...................................................... E .
~0.01F —0.01; ;
_0.02; CIO;@ . —0.02; C|Qg§_
—0.03F — R S— —0.038 i T
Xg Xg
Measure small asymmetries with precision
=> Enables binning in several kinematical quantities
/7 Office of
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CLAS12 Time-like Compton Scattering

ep »ete p'(e)

TCS complements
DVCS as it enables
direct access the real
part of the Compton
amplitude.

Narrow vector mesons
(w.d) seen at right masses
... waiting for J/\.

— no w S~ o
o o o o (=)
= III]IIIIIIIIIIIIIIIIIII]

=

a)J(782) C|0g0=
4

pRELIMINARY
¢(1020)

Negative polarity of the
- Torus magnet

TCS

| lIM“HlIﬂIH%I

15 2 25 3 35
ete  Invariant Mass (GeV)
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Remaining issues/Decisions

« CLAS12 geometry and alignment

« Understanding/quantifying detector efficiency
« Event reconstruction efficiency

* Tracking with the FMM ?

* RICH reconstruction and PID

 LTCC calibration

* Particle identification

* Documentation

J Jﬁé@on Lab 34
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Remaining issues/Decisions

« CLAS12 geometry and alignment

« Understanding/quantifying detector efficiency
« Event reconstruction efficiency

* Tracking with the FMM ?

* RICH reconstruction and PID

 LTCC calibration

* Particle identification

* Documentation
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CLAS12 First Experiment Requirement

In addition to the detector complete new calibration and alignment, many
experiments require absolute normalization, therefore we need to
monitor and control as function of time:

— Detector efficiency

— Event reconstruction efficiency as function of beam current
— Accumulated charge

— Target length and density

— Beam Polarization

— Acceptances

— Physics background contributing to the signal

— Realistic Monte Carlo Simulations

— Radiative corrections

— Others

All of this requires normalization validated with known cross-sections
such as elastic, inclusive inelastic as has been done with CLAS

J )/ff.e/-r?on Lab 36
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Towards Physics from Spring Run

+ Validated release

» Calibration and alignment of CLAS12

* Magnetic Field

» Calibration organization manpower and procedures

» Particle Identification

+ Kinematical corrections

» Kinematical fitting

* Good run selection (develop method/procedure)

» Assign Chef for spring data

+ Validation/monitoring procedures organization

» Data Processing/trains

* Disk space requirement

» Data analysis Hipo/root what information we should keep

+ Tracking efficiency, methods and procedures

+ CLAS12 efficiencies as function of time Detector and Trigger
* Required simulations to understand/study detector performances
* Required simulations for physics analysis

+ Offsite simulation needs

+ Detailed schedule with milestones towards physics from spring data and keeping up with the fall data and
preparing for the next spring data

e Communication

+ Documentation/Web page/Wiki

.g/ff.;gon Lab 37
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Schedule towards Releasing Physics Results

TAS K Oct Nov Dec Jan Feb Mar Apr May Jun July Aug Sep
SIMULATION

Define/review our MC tuning on data continue

Simulation need For experiment normalization
CALIBRATION >>

Run Selcetion

*

Ready for
Calibration/
Pass0

First Pass0
Completed

RECONSTRUCTION ,

*)

Z

%

Ok

/

*

Hipo4 Read! Physi i
@ Data Decoding Ready for data A"ﬁ}gzs ﬁf:éivsvs
processing
RESULTS D e
PRELIMINARY Calibration 15t results
And alignment
results Complete to be presented
presented at DNP2019
at DNP 2018 meeting
meeting
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Summary

« Excellent progress has been made on all fronts from online
data taking to physics analysis:

— Full chain for all major physics processes
— Excellent presentations at the DNP meeting

 Now we need to re-define our work plan for next 10 months!
— Focused effort on systematic studies in coordinated way
— Parallel efforts, close coordination
— Detailed schedule with milestones towards physics from spring data

— Plan in place to keep up with the fall data calibration and preparing
for the next spring data taking

* Need to start working with the theorist on high level analysis
and physics extractions

TEAM WORKI

Jeffer$on Lab 39 @ ENERGY ooy TA



DNP 2019

Fall meeting of the Division of Nuclear Physics of the American Physical Society
OCTOBER xx-xx, 2019 - Arlington (VA) - Crystal Gateway Marriott

TOPIC

* Nuclear EoS & Implications of GW
« Physics opportunities with EIC

* New data analysis methods

» Structure functions

* Spectroscopy

- Lattice QCD

ST 5%
= Local Organizing Committee

N. Benmounta; M. Doring; W. Briscoe(chair); T. Horn; www.DNP2019.com
H. Griesshammer; M. Mai; E. Downie; L. Elouadrhiri; T. Cohen; ]
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