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Outline ClQ5Sy

* Detector commissioning and calibration:

— Status update and upcoming work for CLAS|?2
subsystems (EC-PCAL, FTOF LTCC/HTCC, DC,

SVT, CTOF, CND, FT,...)

— Software development and calibration tools

* Commissioning with Beam Plan
— Revision of CWB plan

— Path forward



Forward Carriage CommissioningCIQg’
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Detector Status
= PMT gains and occupancy of PCAL and FTOF largely stable after |2 years of running.

= EC issues:
o Light leaks opened up due to disturbance of taped seams during cable installation.

o CAEN HV repairs (5 boards and a power supply returned).
o Some electronics cabling was postponed until patch cables were available. This work is mostly

finished and full checkout of EC should be completed by end of 2015.
* Next major goal is development of energy sum / cluster trigger in Central Trigger Processor

(CTP) when hardware becomes available in early 2016.
= “Final” EC/PCAL cosmic calibration will use CTP-based trigger for greater flexibility and

efficiency studies of both detectors and trigger.
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Forward Carriage CommissioningCIQS‘g

Up to now cosmic data taken with FADC raw mode (mode |) with pedestal subtraction,
thresholds and peak summing performed in event decoder and DST ntuples written to disk

Currently we are evaluating pulse mode (mode 3) to enable better data compression and
write EVIO files for testing COAT]Java calibration suites

This requires fine tuning fADC NSA, NSB window parameters and TET thresholds to take into
account different pulse shapes in PMTs and optimize pulse integral
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NSA=11 -- TET=20 NSA=11 -- TET=20 NSA=39 -- TET=6 NSA=15 -- TET=20
Zero crossing at NSA=7 Zero crossing at NSA=17 Slow pulse, long tails Fast pulse, afterpulses, reflections
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EC-PCAL Simulation

GEMC now includes time propagation of light
along strips for EC and PCAL

DGTZ banks: Raw counts x 24 ps/count to
simulate bothV1190 /V1290 TDCs

Simulation checked against data using time

differences between cosmic muon hits in
different U,V,W layers (below)

Effective velocity
16 cm / ns

Forward Carriage data show effect of different cable and light guide
lengths and provide estimate of time resolution for simulation

At (U-V) vs.V PMT

Forward Carriage EC Sector |
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FTOF Simulation

GEMC now properly simulates gain matching algorithm for FTOF

PMTs are not gain matched to each other, but Left, Right adjusted
so geometric mean (sqrt LxR) is independent of counter length z

Overall attenuation factor of exp(- 0.5 z/ 1) is built into HV

adjustment, in addition to L,R gain balancing GEMC Data
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EC-PCAL Calibration

COAT]Java GUIs developed to display raw and filtered EC Number of events per Elxel

data relevant to EC / PCAL energy and timing
calibration

4»
clas
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GUIs currently use legacy code for isolating suitable
muon tracks (pixel cut). Plan is to replace this code
with online ECReconstruction service (EcRec)
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EC Calibrator (EcCal) will perform fitting and display
of calibration results (gains, attenuation lengths, timing X
offsets and other constants) EC Aver

=3

)
CCDB
Work in progress:

* ETJava service, DAQ/CLON prep (Gagik, Sergei)
* EcRec, CCDB tables (Cole)

Schedule:

*  Oct-Nov: Forward Carriage testing of ETJava +
event decoder + EcRec

e End of 2015: EcCal ready for testing service chain
outlined above. Needs to be in place for testing PCAL:
CTP trigger (EcRec vs. FPGA based cluster
finding) in 2016
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Calibration Run History:
(as of October 2015)

$1:last run June 12,2015
$2:last run June 13,2015
$3:last run July 13,2015
S4-:last run April 10,2015
$&: last run March 21,2015
S&: last run April 4,2015

Calibrakion runs: - Checked signal connectivity - Checked for swapped cables
- Checked signal inverters (panel-1b) - Checked counter functionality
- Calibration HV (gain matching) - Note:TDCs not fully functional
Kinown Problems: - S4b #7R (high PMT current) - S5a #4R (bad voltage divider)

- Séa #2IL (bad voltage divider) - S6b #54L (high PMT current)
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FTOF Calibration
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Panel-1b_

. * FTOF gain calibrations complete;

- ~n VT TUEUAL monitoring system long-term stability
S esmtasepeamienesnsty ¢ Using data to develop FTOF calibration
. suite

e 0 2SN NI NP PO,

o ] * code development in progress by
etsetemsstossstosssonss H.Lu (lowa) & L. Clark (Glasgow)

ALt Ny PR '-‘-‘.'.'

S3.

o’o% .. Q.o. :o

e L ST o Gearing up for PCAL/EC/FTOF la+ 1b

1900
1500 b tessstorsstnsstosssis|  gEOMetry matching and FTOF efficiency
2000 f olo, oo s measurements using cosmic rays
2000 fo % v e T Tl
1900 | ) . * Initial studies complete for S5 (CLAS | 2-Note
PO - FUO——" 2014-006)
:z 2 . * Waiting for completion of PCAL setup (in
Y S ekt progress — C. Smith)
1800 86‘ i
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Counter Number
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FTOF Calibration ClaSy

Algorithm development Haiyun Lu (lowa U.)

Difference between hit position and calculated from two TDCs in dependence
of hit position

difference vs hit position difference vs hit position with constant term
E- 50, F 3500 50
= a0 anf- 3000
° E
E 3000 E
30f- 30— 2500
20 ; 2500 20 -
10 ; 10 ; 2000
= 2000 =
of- 0F 1500
a0 1500 A0
20 1000 20F- 1000
-30f- 30—
405 50 40 "
50200 180 100 0 0 200 250 k! } 50 200 260

hit pasition (cm)

hit pasition (cm)

in dependence of smaller ADC

difference vs geometric mean of ADCs with constant term

Before time-walk correction
after time-walk correction
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FTOF Calibration claSs

Software implementation Louise Clark (Glasgow U.)

Development of FTOF calibration plugin for detector monitoring interface

Datactor View App SroNS]

00000 : ZZZSEi = View individual plots and
table of calibration values

= Adjust fits

1 L 1 1
o 100 200 300 o 5000 10000 15000

aaaaaaaaaaaa

= View all plots for sector
~ IS Al fits for ftofla sactor 5
Adjust Fit for paddle 22 (ORE] N ~ERE] 1 = =
Minimum for fit range: Maximum for fit range: ! it ; -

= Write constants to file

* Color code graphic to indicate success S :
of calibration algorithm (planned) "] | : | e S
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FTOF Calibration claSs

Software development status Louise Clark (Glasgow U.)

Work in progress Work planned

» Conversion of calibration algorithms to * Conversion of remaining calibration
COATJAVA framework algorithms to COAT]JAVA framework

* Integration of calibration plots and fits * Full functionality within GUI for each
with standard monitoring GUI calibration area

Calibration area COAT)AVA development status
Geometric mean / Log ratio In progress

Effective velocity In progress

Left-right adjustment In progress

Attenuation length In progress

Time-walk correction Planned

Counter status Planned

TDC Planned

RF offset Planned

P2P constants Planned
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Cerenkov

CLAS Calibrations:
= HV Matching

=  Pedestals

= SPE calibration

= CALDBI/O

= ROOT Output

CLASI2 Calibrations
= HTCCandLTCC

=  HV Matching

= SPE analysis

= CCDBI/O

= CAEN SY4527 HV /O

= ROOT Output

Status

* GUI started

« CCDBI/O

* Working on CAEN I/O

» Starting actual FADC
acquisition, HTCC and LTCC
calibrations

*  Will also use Java Framework
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Hle Process PED Process SPE Database High Voltages Help

Open bos file

Open root file

Fit PED Channels
Ped Controls
Fit SPE Channels
_—_ .
Display/single fit
- a4

s1|s2|s3|s4|ss|se
1 [226.2]220.5 206.3 198.0 196.6 | 223.2
2 |206.7 241.6 210.9 221.3 203.0 198.4
3 2215 215.6 237.3 205.2 200.4 206.7
4 [212.4 199.4 2113 196.5 198.3 187.4
5
6
7
8

208.3 235.4 215.6 205.0 221.2|219.1
208.2 244.0 215.1 187.4 206.2 210.3
185.4 | 206.9 227.2 195.9 200.7 212.4
205.3 2335 218.8 210.7 197.8 197.4

9 2325 234.1 224.6 203.9 196.9 201.7

10 215.2|221.6 2355 218.5 215.4 211.2

11 201.4 203.8 216.6 199.0 196.7 222.9

12 232.4 222.5 217.8 196.5 202.0 233.4

13209.4 221.7 221.4 217.3 199.4 217.2

14 |205.6 199.5 2035 210.8 201.5 202.9

SPE Controls

CC High Voltages 8

p—
= Display
g s=d ‘ Sinad s =s

= Fit Again |
f cho-sect J§ Resetpars
IN  Ar
POISSON + BACKGROUND
i I

Min peak value = Max peak value |

1
o
a,
o
-

800 CC Calibration v. 0.1
Detector Run Number Variation Connection
mysql://clas12writer:geom3ts
htcc | default

L Jtest/cc_calib/

Ready.High Voltages Loaded and Displayed

Change Detector

Change Run Number
Change Variation
Change Database

Change Connection
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HTCC Commissioning and Calibrationdcs‘g

Status N. Markov, W. Phelps

= New driver for the Light Source (LED) providing faster signals adjustable in wide
range has been developed and manufactured

* Module to operate remotely the LED driver has been developed, manufactured

= PMT gain equalization software has been developed

* Tests of all components successfully completed

= LMS components installed

= Test of installed PMTs and bases in progress

. ]
Calibration
Individual fit: Fitting with Different Intensities :
1000 h_signal2_sI3_ch2 1.5 1
Entries 452196
200 %2 1 ndf 3544 /2517 1.4
800 n 0.7141 +0.0031 s
® 0.2616 +0.0026 o
700 Q, 2229+ 0.0 = 2
Q, 2451 +1.6 S E : [
600 o 0.02237 + 0.00386 5 E - l 1 Y ; |
500 % 9.749 £ 0.018 £ 1 [l 1 o [ i H 1 T
o, 273+2.0 % fl . t 2 r—— T
400 scale 0.1493 +0.0256 e 90 ! ‘ |
o y | height  7.794e+04 + 1.337e+04 w o osf
100 /l (\ =
Boo oo 3000;%' 3500 4000 Tas00 5o|oo 05 0?3 0.4 05 0.6 07 0.8 0.9 3
ADC Channels Average Multiplicity of Photoelectrons (u)
= Typical Fit Result at low intensity of LED light * Fitting function is stable across a wide range of intensities

= Fit function accurately describes PMT response at low intensities (u<1.0)
= Position of the Peak stays within 5% of mean
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DC Calibration CIQSy

DC Calibration Categories:

Translation Tables — ... WELL UNDERWAY...
o associate each wire with its electronics; STB - DCRB; CAEN = HVTB, etc.

= Geometry -

o ideal wire positions ...DONE...
o misalignment ... Procedure established...
= Time Delays — ... Procedure established...

o cable delays

o signal velocity along wire
o time difference between DCRB and FTOF

= Status Tables -
o keep time history of HV, Iv, wire status ...GUI's, Maps built...

= Drift Velocity —
o parameters to determine DOCA as a function of time ... Studies begun...

Krishna Adhikari, Olga Cortes, Johann Goetz, Brook Byrd
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DC Cosmic Studies: Efficiency C|05°

Location of 2-superlayer ‘crosses’
—>image of scintillator paddle
—reg.|l chamber

superlayer 1 superlayer 2
g £,
EIS 4 + 5[ S, |
Q + M Q r
£ L £ r
Yog- Yos
gt 2 r
af o -
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o
o
T
o
>
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o k
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T T

unplugged
connectors !

| wire number 112

ooooooooooooooooooo

swapped " —

connectors ? ﬁ/f SL 2

CLAS Collaboration Meeting 10/21/2015 CLASI2 CalCom Status Update 16




oSP
DC Cosmic Studies: Timing ClQSy

Time delays X vsT calibration

wire number

5 mm
different length cables: Residuals from un-calibrated data using
~ 5 — 10 ns diff. same T = X curve as GEMC'!
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SVT Commissioning

y integrated, surveyed and calibrated

—.0 N W N G - Checkout of the cooling system complete

——— =— 0 Checkout of gas purging system complete

o Checkout of detector safety system complete
IOC based software interlock commissioned
Compact RIO based hardware interlock system commissioned
Checkout of the slow control and monitoring system complete
EDM based EPICS GUI implemented
Monitoring parameters are continually written to the MYA DB
Checkout of HV system and distribution complete
Checkout of LV system for readout electronics complete
Checkout of FrontEnd electronics complete
Checkout of DAQ and trigger complete, trigger parameters configured
Validation of data integrity and reconstruction chain complete
Calibration and commissioning procedures documented
Absolute gain calibration with r/a sources complete
Signal-to-Noise measurements with protons and cosmic muons complete
C++ ROQOT calibration package with automated logbook posting in use
Coatjava based calibration suite development at the final stage
Development of the data validation and monitoring suite in progress
LW e System is running stable, performance constantly monitored
b 1200 1400 1600 1800 2000 o Cosmic data taking in progress 24/7, collected sample of over 30 M
Residual, Layer 5, Sector 13 FNG @ muons
Entries a0 | 0 Validation of local and track reconstruction in progress
vl “osers | 0 Monte Carlo tuning on the cosmic data in progress

%2/ ndf 69.21/44

Constant eresxaos | O Geometry database complete, analysis of mechanical survey data in
Mean —-0.2215 +0.0033

Sigma _ 0.09312 +0.00265 progress

o SVT alignment using Monte Carlo and cosmic data in progress

Path forward

” o Central Tracker integration (November-December) and commissioning

Entries 264

n
o

ST T T [T T T[T T I [T T T T [TTTT[T
L

Entries

—_ —_ ()
o o o

o
O 0O 00O O OO O0OO0O O0OO0OO0OO0OO0OO0O OO0

o Profiling, benchmarking and batch processing
+o 0 Databasing (run, config, conditions)

I 1 1
-1.0 -08 -06 -04 -02 00 02 04
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SVT Cosmic Ray Commissionin§|05§

= All three SVT VXS crates are in sync

" Trigger window and latency are set

= SVT 2D and 3D event displays functional
= Reconstruction chain validated

* Data monitoring and validation ongoing
= Monte Carlo tuning on data in progress
= Alignment studies started

phi Residual, Layer 5, Sector 13

Entries 474573 107 Entries 939

10¢ = r Mean -0.2079

Mean 90.69 RMS 0.1879

RMS 3437 %2/ ndf 69.21/44

Constant 67.68 £3.08

Mean -0.2215 +0.0033

Sigma 0.09312 +0.00265

P PRI P IR B L 1 1 1 I
100 120 140 160 180 -1.0 -08 -06 -04 -02 00 02 04 06 08 10

SVT Region Number
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SVT Calibration: Path Forwarcplcsg

Work before installation

Complete Java based SVT calibration suite

Periodic calibration runs on SVT barrel using SVT Calibration Suite
Design SVT calibration DB

= Develop an interface from the CLARA to the SVT calibration DB
Development of the SVT calibration suite

Post-installation plans
= Periodic calibration runs on SVT barrel using SVT Calibration Suite
= Automated filling of the SVT calibration DB used in reconstruction
Manpower
* | scientist, | engineer

0CCo75010

0CC100p10

0CC125019

os b os
9 Do 606 +1- 0.06 3 Do 816 +- 0.06
8 8
S |er sawom S e seweons
g g
g g
] 5
ES ES
,/ )
o A ol A
E R I T
DAC threshold DAC threshold
encoto respoto
v A0 T TSR
1800 | pr: 745 41- 4.21 mviec
1700 | 350
1600 |
a0 |
Y s |
&
5 °
&
S
1400 |- a 0 |
s
€
1300 | 2
g
L £ 200
g >

0
Input charge, fC

100

+
Input charge, fC
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yenapucc O

po: 1032 +/- 0.06
pr S7+-0.08

70 80

90 100 110 120 13
DAC threshold

C. e,

2000|

z F
25001

P20 U4, BCO 128ns, BLR on, low gain, 125ns

30
sirip length, cm
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SVT Calibration Viewer

A c++ ROOT based calibration package with automated logbook posting in use (takes 4 hours to scan the SVT)
Parallel calibration data scans from VSCM readout boards (20 min run for the barrel)
CoatJava based analysis package using multi threading being developed (I min to make the plots)
Developer (grad student) left at the final stage of the project, Jlab engineer is taking over, ETC | month

| SVT Calibration
¥ @l Testchan
¥ @ Region 1
> @i
v @ p20
v i scans
]
> @uw
> e
> u
» @p21
» @p22
> @p24
» @p2s
> @p26
» @27
> Gp2s
» @p3s
* f Regon2
» Gpl0
> @en1
» @p12
> @p13
> @p1e
» @p1s
> @p17
> @p1s
» @19
> @p2
» @p23
» [p29
> @p31 w
> Gpss 2
Region 3 &
 Regon's

Vitest O

5500

Offset

Gain

100 [median” -222 1V, RMS: 7.85 tav

median. 88,8 mV/fe, RMS: 171

200

i
© E3
L =
= 100
E
>
100 ®
0
0 50 700 0 50 700 0 50 700
Channel Channel Channel
ENC Gain Dispersion Threshold Dispersion
2000
dian 1597.5 mVife, RMS: 36.18 my 885 4+ 0.14 mVIfC 1 23347.2 +1-45.55 mV/fC
30 | sigma 1.4 +- 011 mVifC 40 | sigma; 4724 +- 38.26 mfIfC
1500
20
1000

SVT_Calibration> scan003 scan003 u4 u3 s03cl s03cl scan003 scan003 u2 ul s03cl s03cl
SVT_Calibration> The program took 0 min, 26 sec to run 24 modules (96 files)

SVT_Calibration> analyzefiles 3 Done Processing.

SVT_Calibration> The program took 0 min, 33 sec to run 24 modules (96 files)

SVT_Calibration> scan003 ul s16c2 analyzefiles Done Processing...

w
c
£
0
@
0
50 00 0 70000 20000 30000
Channel Gain, mVIfC Gain, mVIfC
Wed Oct 08 1148, . gotra 1A £l £l 7 Un-Bonded
Wed Oct 08 11:45... gotra p12 3 1 1 Un-Bonded
Wed Oct 08 11:45... gotra p11 3 1 3 Un-Bonded
Wed Oct 08 11:45... gotra pls 3 3 33 Dead
Wed Oct 08 11:48... gotra 02 3 1 125 Un-Bonded

SVT_Calibration> The program took 0 min, 50 sec to run 24 modules (96 files)
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CTOF Commissioning

Surface Quality Issues
After

Before

10000 ™ QOO0
9000
8000
7000
6000
5000
4000
3000

2000 Fa

1000

ZOO 4000 6000 8000 10000%0 OO 4000 6000 8000 10000 D Clear’ issues found With “CraZing’,
ADC UP vs, DN ADC UP vs. DN
10000 Q000 .
on multiple bars.
9000 000
8000 Rt 000 - 8 counters required re-surfacing and
7000 L] - 000 re-polishing
6000 o ey 000 .
- L - - The before/after comparisons show
1000 . good improvement in counter
3000 P 000 performance
2000 ! 000 . .
: - Monitor counter response to see if
1000 000 »
2000 4000 6000 8000 10000 2000 4000 6000 8000 10000
ADC UP vs. DN ADC UP vs. DN PrObIemS return
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CTOF Resolution vs. Coordinate Class

Average Resolution (ps)

150

100

150

100
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Coordinate (cm)
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Coordinate (cm)
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CTOF Work Remaining class

Light Monitoring System:
- PR submitted for fiber assembly

- Fiber attachment blocks and cutting templates
10 e e delivered; blocks being mounted to light guides

1o | ; : Sustem Calibration and
k& Ig ownitoring:

- Optimize time resolution of system

Avg. Resolution (ps)
oo Lagl
A,
e
W H
g
e
ajetet
i
o
Wit
<2

- Develop time-walk corrections; compare LED to
o} . CFD performance

5 10 15 20 25 30 35 40 45

- Monitor stability over next 6 months

Counter Number

Calibration Software Suite:
- Cdlibration software developed by A. Ni (KNU)

- Continue development and testing over next 6
months

- Develop integrated system for CTOF, FTOF, CND

CLAS Collaboration Meeting 10/21/2015 CLASI2 CalCom Status Update 23
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CND Commissioning

Recent achievements:
= CONSTRUCTION COMPLETED

= Detector shipped to JLab (air+truck):

— 9 boxes (2.5 tons)

- 24 3x2 blocks

- mechanical support structure

- PMT shieldings

- electronics (TDC:s, splitters, CFDs)

" HV calibrations of PMTs completed
= Simulations for radiation dose

= Strength tests for glue

= In-field tests for shieldings

CND scintillator barrel:
- 3 radial layers

= Cosmic data analysis: o, ~150 ps for all

- 48 bars per layer blocks

- coupled two-by-two downstream by = Assembly in mechanical structure done
a“u-turn” lightguide * Development of calibration and

- 144 PMTs upstream reconstruction software ongoing
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CND Calibration

Effective velocity in scintillator

Calibration parameters:

Attenuation length in scintillator

Gain

TDC slope and offsets
ADC slope, offsets and pedestals
Time of propagation through u-turn

Light loss in u-turn

4»
clas

Procedure similar to that of CTOF, but complicated by the u-turn geometry of the CND:

() pmTN )

() pmTD )

A

*

D)

Cosmic ray data taken in Orsay is being used to develop calibration algorithms:
at this stage stand-alone functions, in ROOT.

Plan:

< optimise algorithms (by end of year)
< implement the methods within the COATJAVA framework (early 2016)
+ test on GEMC simulated data (early 2016)
< calibrations on cosmic and laser pulse data, to be acquired in JLab in spring 2016.

CLAS Collaboration Meeting 10/21/2015

CLASI2 CalCom Status Update

Daria Sokhan, Gavin Murdoch (Glasgow)
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CND Calibration Example: v_, ¢/Q5F
e

Time for light to travel the entire length of the

L2

TDC channels for cosmic ray hits in a single block

H

paddle = width of the time distribution of hits in
the paddle.

V. for PMT
Time at PMT H1, direct light Time at PMT H2, direct light —

_ rra—a| _ Erra—ra m1
=t H | F H2 o 22 "

£ o £ h2

oz~ E £ m2
Wb 3 O, I 12

u.|5;— 6

“E K \ 3 T 20

N3 3 = mE
g fj SR L i A e § B n A A !

_ Time at PMT M1, direct light o Time at PMT M2, direct light i g 18 B : i L A 4 -

E oss - o) — . ] | |

wE 3 o Al C A [ ! AN,
=£M| “e M2 5 S AA 4, A —

- s B H H i . [} | | [} |

e £ [2eelp RE YUY Y m

o - S gl 8y e nBl ¢t AAA A M A Aa
osf- oE c L B A = v A '
onf oE - — A 4, AKX 2D +
wf N3 5 L 4 + + !
s -3 3 ¢ ¢ LA ¢+ 4 +

2 £ gy, & SN A S 3 B I A R ) ¢ o V0

ams fns) ame fne) : 14

. Time at PMT L1, direct light — i Time at PMT L2, direct light — §) :

M_ M%— 12_I| 1 L1l 11 L1 111 111 L1 11| 111 L1 111 111 1
bl Wb 2 4 6 8 10 12 14 16 18 20 22 24
ol LE Block Number

3 “E Results show a systematic difference between the top,

Imperfect distributions, algorithm is designed to

amo fns)

o
amo fns)

take the average width of the central part of the

distribution, avoiding the tails at the bottom and

the uneven data-spread at the top.

CLAS Collaboration Meeting 10/21/2015

middle and bottom layers of each block, and between
the left and right paddles — possible issues with
normalisation of the histograms, under investigation.

Gavin Murdoch (Glasgow)
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FT Status

Coordination: INFN-Genova
Contributors: CEA, INFN-Ge, INFN-
Roma2, U. Edinburg, U. Glasgow, JLab,
James Madison U., Norfolk State U.,
Ohio U.

=  Construction of FT detectors in final
stage

= FT-Cal assembled and tested in
Genova with light source and cosmic

* FT-Hodo in final assembly stage

= FT-Trk detector elements in
production stage

* Detectors to be transferred at Jlab
Nov. - Dec.2015

" Full system to be reassembled and
tested at Jlab by end of 2015,
beginning of 2016
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FT-Cal Checkout ClQ5Sy

! Preamplifier FT-Cal checkout at 20° and 0°C using the LED

APD monitoring system:

= 332 blue LEDs (one LED per crystal) placed on the front face
of the calorimeter

* |Independent control of each LED using 6 driver boards

= Capability of varying pulse light intensity and pulse frequency

= Useful to identify cable swaps, faulty channels

Crystal

LED
Summer students:

Max Camp (Ohio) Harkirat Singh-Manns (JMU)
lan Davenport (JMU) Marys Yates (JMU)

cha | chs | che | chz | cns | chs | chio | et | cm

2| cn13 | cnia | cms |

CLAS Collaboration Meeting 10/21/2015
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FT1-Cal Cosmic Ray CalibrationClaS#

S.c_:intillétor paddles

= Cosmic rays can be used for
initial FT-Cal energy calibration!!

= Response uniformity consistent
with expectations (~20%)

" |ncrease of LY at low
temperature in agreement with

prototype tests

CLAS Collaboration Meeting 10/21/2015

Crystal 371 (9,6) Crystal 372 (10,6) Crystal 385 (1,7) Crystal 386 (2,7) Crystal 387 (3,7) Crystal 388 (4,7)
Data collected for each o g :
40
quadrant with the 8 1) §g ‘
. . 00;109‘1'90’0 0;109053!0 0;1094190?0 0 o 0
Cal orimeter In Charge (pC) Charge (pC) Charge (pC) Charge (pC) Charge (p0) Charge (pC)
Crystal 389 (5,7) Crystal 390 (6,7) Crystal 391 (7,7) Crystal 392 (8,7) Crystal 393 (9,7) Crystal 407 (1,8)
. . 70 6
horizontal (production) Y : : : 2 J
30 3
o, 30 2 20
10 \ 10 F) 10
POSItIon 00510909050 05102236%0 05102236%0 05102236%0 00510909030 05102236%0
. . Charge (pC) Charge (pC) Charge (pC) Charge (pC) Charge (pC) Charge (pC)
External trigger given by
70 7 6
. B : B4
scintillator paddles 8 Y : (\ k
20 R ?
0, 10 [4 d
Placed above and below ® 0510203050 o5ia203050 05102030%0 ot %0 0
Charge (pC) Charge (pC) Charge (pC) Charge (pC) Charge (pC) Charge (pC)
h I rl m r Crystal 414 (8,8) Crystal 429 (1,9) Crystal 430 (2,9) Crystal 431 (3,9) Crystal 432 (4,9) Crystal 433 (5,9)
the calorimete o S , :
H 30 1
arge spectra built for 2 13
) &)
005‘1(19!19090 00;10?050!0 05102236%0 0 0 0
ea.c h c rystal Charge (pC) Charge (pC) Charge (pC) Charge (pC) Charge (pC) Charge (pC)

Distribution fitted with Landau function to evaluate

10°and 18° C

mean values
Analysis repeated for each quadrant at 0° C and for quadrant | both at 0°,

19- Cosmicgna

ra ‘0° Q)

-5

-10

I
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FT-Hodo Checkout

w10
ER: thin layer results
= photon / electron SN
discriminator £
. . ‘T) —_
" two layers of scintillator 107
arrays with timing and o=k
position resolution to match
FT-Cal 3
. . . 10_ 3
" ship to Jlab to arrive in
. . 107" —
November Two layers of scint. tiles 0 10 20 30

number of photo

final
assembly
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Commissioning with Beam ClaS#

= Revision of initial Commissioning with Beam
CLAS12 - Commissioning Plan
(CWB) plan started Hall B 12 GeV Upgrade.

June 2014

*  Commissioning With Beam:
— |5 calendars days with full CLASI2 detector
— Establishing beam
— Detector checkout with particles from beam
interaction
— Initial calibrations
— Proof of detector functionality

‘Commissioning With Beam of the CLAS12 Spectrometer
Version 1.0

October 1, 2014

= Jan. |5 CWB review outcomes: -

— 15 days CWB period at pass 3 (6 GeV) to possibly L _moommeneeseoee
exploit photon tagger and past CLAS experience
at same energy

— Main focus on achievement of Key Performance =
Parameters (KPP) to reach 12 GeV project
milestones

— Commissioning at | | GeV to follow in extended
period

CLAS Collaboration Meeting 10/21/2015 CLASI2 CalCom Status Update 31



CLAS Collaboration Meeting 10/21/2015

CWRB - Workplan

Estimate particle rates at 6 and || GeV to better
define configuration and time allocation for the
different tasks

— Inclusive electrons
— Hadron rates for detector calibrations

Prepare for detailed simulation studies of backgrounds
and hadronic events using GEMC:

— Consolidate detector geometry description including
passive materials

— Update/complete digitization routines

Determine expected backgrounds in all detector
systems for different CWB phases

Optimize target configuration

Define trigger configuration and commissioning
procedure

Present (analysis) strategy to achieve KPPs

4»
clas

CLASI2 CalCom Status Update

CLAS12 - Commissioning Plan
Hall B 12 GeV Upgrade

June 2014

‘Commissioning With Beam of the CLAS12 Spectrometer
Version 1.0

October 1, 2014
Abstract

This documant describes tha procaduras that will be folowsd for the commissioning of tha CLAS12
‘spactrometar using baam. induced reactiors. The commamoning will consist of different. phises. st
|

The documane & structured 25 follows. In Sections 1.1 and 1.2, the objectives of the CLASI2
commizsioning will ba dafinad and the assumptions dopiad in developing the plan will ba outined.
Tha spocific procadures forasaan in the differant commissioning phases will ba described in Soczion 1.3,
including tha lis of tasks and tha timaiine. Finally, Saction 1.4 will discus the zmesment of th
detactor parformanca via the measuramsnt of salectad reacions. Detaiked information about sach
commizsioning task & induded in Section 2. whare specific plars for aach CLAS12 detactor subsystam
are presamad
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Rate Estimates

6 =5 -35 (deg), Ee, =0.5-5.9 (GeV), Ebeam =6 (GeV)

—_
(=}

IIII|'|'|T| IIII|'|T|'| IIII|'|T|| IIII|'|T|'|NIIII|'|T|'| IIIII|T|'| LRLRLALLLLL
7.

Inclusive electron rate E, . =6 GeV

beam

= |nitial estimate based on inclusive
electron-scattering radiated cross
section from M. Sargsyan, CLAS-NOTE

90-007 (already used for rate estimates) and
fastMC acceptance for different torus fields

—_

107

Inclusive Electron Rate/0.01GeV/deg/sec
=)

\ !iwiﬁ’i!iiﬂ M
il
u,o,b..»’o‘o"“

=7
7%
7K

»  Further studies for both electron and 107
hadron rates with GEMC+CLASI|2
reconstruction based on event generators
(clasDIS) o

=  Final output:

prus fie

3 IOE
o Expected trigger rate during the different 2 E
commissioning phases 3 'E
o Optimization of running conditions (magnetic =~ "' =
. Lo z E ~
field, target, ...) for detector calibrations Bl §§
o Estimates of necessary beam time for @1045 \§§
. o 2107
different commissioning tasks ER= \\
10*425 \\e
Pi 10*5_5 . .
Work by S. Pisano - High torus field
]0760 2III4III6III§I§III1IOI

E (GeV)
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CWB - Path Forward ClIQSy

= Complete rates studies and background

simulations (in progress) by end of 2015 CLAS12 - Commissioning Plan
Hall B 12 GeV Upgrade
= Revise CWB plan based on study results and  une 2014

review recommendation with focus on achieving
KPP parameters during the allocated 15 days;
new plan release by Spring 2016

= |dentify/estimate resources needed for tasks

completions:

o Tools: monitoring, calibration, analysis
Development
Documentation
Test and validation
o Manpower: experts and shift takers (online/offline shifts)
Training
Organization
o Time:

‘Commissioning With Beam of the CLAS12 Spectrometer
Version 1.0

October 1, 2014

Abstract

This documant describes tha procaduras that will be folowsd for the commissioning of tha CLAS12

Fixed beam time allocation i b it Scion . e e o h CLASE bty
. . 70 prasesend,

Offline analysis

Data processing

= Periodic revisions to monitor progress and
optimize planning
Will need cooperation of the whole collaboration
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Summary ClQSy

* Detector commissioning and calibration
— Continuous progresses for all systems systems
— Advanced stage for forward carriage detectors and SVT
— Important results for other systems including non-baseline equipment
— Aiming at first version of calibration suites by Spring 2016 to allow for
at least 6 months of validation, improvements, documentation, tutorial

and training

* Commissioning With Beam (CWB)
— In progress:
* Revision of CWB plan
* Evaluation of particle rates at | | and 6 GeV
 Simulation of detector backgrounds
— Focus of next months:
* Tools: documentation and test

* Manpower: task assignments and organization
* Time: detailed scheduling for online and offline work
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