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Since last meeting... Class

* Release of KPP Commissioning Plan

" Simulation studies for optimization of KPP
configuration and KPP plots preparations

= KPP template slides

= Calibration Challenge in Dec. 2016 (see CLASI2-Note
2017-002)

= CLASI2 monitoring

* Continued calibration development and actual detector
calibrations in preparation for KPP

= KPP!
= KPP data calibrations

CLAS Collaboration Meeting 3/29/2017 CLASI12 CalCom Activity Report 2



CLASI|2 KPP Run

= KPP Commissioning Plan
presented at Dec.2016
CLASI2 ERR
— 6.4 GeV
— No solenoid

— CI12 wire mounted on harp
ladder

— Focused on forward detectors

— Partial installation of central

detectors
— Low luminosity: 1032-1033 cm™2s”!

— Few days of running

https://www:.jlab.org/Hall-B/calcom/cwb-kpp.pdf

CLAS Collaboration Meeting 3/29/2017
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Commissioning With Beam of the CLAS12 Spectrometer
to Demonstrate the JLab 12 GeV Project
Key Performance Parameters

Version 4.0

October 31, 2016

Abstract

This document descibes the procoderes that wil ba falowed for the commissioning of the
CLASY2 spectromenar ing doctron beam tnduced reactions in order 1o demonsrata tat the
‘systam meses tha Key Performance Parametars (KPPs) 25 definad by the JLab 12 GeV Upgrads
Project. Tha commissoning wil corsst of diffcrunt phases, starting from kow keminastey oparation
for the Intual detactor term.on and funcroealiy checks, 1o opeimizieg the detsctor seTings,
data acgetsivion studies of the baskc systam responsa to charged and neutral panicies coming from.
beam target Imsractions.

This docamant s zrectured 25 follows: I Sactions 1 and 2 the spactfic KPP paramatars are
detatled and the objectives of tha CLAS12 KPP commesioning beam pariod are dscumad. In
Sections 3 and 4 th spectic 2smmprions ragarding which chmanes of Hall B and CLASI2 wil
have boen commissionad aed testad prcr to the stan of tha KPP beam time are discumad akeg
weh expactad rates
n the dotactors for tha KPP conditions based on Moeta Carlo simeation studes. Sactions 0 3ad 7
dasxribe the diffaent phases of the KPP rum and the spactfic commisstoning Lasks 1 be compleead
akong with Fisally, a

25wl Hall B during the KPP
period.

CLAS12 - Commissioning Plan
Hall B 12 GeV Upgrade

June 2014

CLAS12 CALCOM Group

CLASI12 CalCom Activity Report



KPP background studies

Drift chamber occupancies, no solenoid
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KPP background studies

Drift chamber occupancies, no solenoid

L=1033 cm2 sec’!
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Calibration Challenge ClIQ5y

Test of the full calibration procedure:

/' Who: \

" Generate pseudo-data with
“wrong” calibration constants — Analysis Coordinator
" Run calibrations for different — Calibrator team
systems in appropriate — DB manager
sequence — “Chef” for data processing
= Extract calibration constants = When:
and save them to DB — December 12-19 2016
= Evaluate calibration quality by: (I week time)

— looking at monitoring plots = How:

— comparing reconstruction — Generate pseudo-data with
output with extracted and Pythia and 1034 luminosity
original constants background

— | shift (8 h) worth of data
= New challenge in preparation — Daily meetings and milestones
for the Engineering run in July for coordination and progress

K tracking /

CLAS Collaboration Meeting 3/29/2017 CLASI12 CalCom Activity Report 6




Counts
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Calibration Challenge

* Participants: FTOF DC, FT, CTOF CND

= Results evaluation by comparison of
calibration constant values and performance
P I Ots CALCOM Calibration Challenge Report

D.S. Carman, Jefferson Laboratory

" Findings, issues, lessons learned

K. Adhikari, University of Mississippi
H. Avakian, Jefferson Laboratory
L. Clark, University of Glasgow
E. Fanchini, INFN, Sezione di Genova
G. Gavalian, Jeffeson Laboraroty
.. . Y. Gotra, Jefferson Laboratory
Example: Mass and beta vs. p for positive particles from FTOF N Mo Uen Laboraers
M. Kunkel, Juelich Research Center
D. Lersch, Juelich Research Center
N. Markov, University of Connecticut

Name hi_mass_pos

Entries 33836 M. Mestayer, Jefferson Laboratory
200t Mean 0.401 G. Murdoch, University of Glasgow
RMS 0.710

W. Phelps, Florida International University
C. Smith, Jefferson Laboratory/University of Virginia
G. Smith, University of Edinburg
M. Ungaro, Jefferson Laboratory

V. Ziegler, Jefferson Laboratory

January 20, 2017

Abstract

This report details the organization and outcomes of the CLAS12 Calibration Chal-
lenge organized by the CALCOM group in the period from Dec. 12 to 19, 2016 to test
the calibration procedures and the calibration suites developed by the CLASI2 sub-
system groups.

Name hi_mass_pos

Entries 156128

120001 Mean 0.506
RMS 0.476

10000+ 1

CLAS|2-Note 2017-002
8000+ N
6000+ 7
40001 |
20001 1
0 \ \ \ n

i 0
1.0 15 0'28.0 1.0 2.0 3.0 4.0 5.0 6.0

0.5 0.0 0.5
M? (GeV?) P (GeV)
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CLASI2 monitoring GUIs Clasy

File Options Views Histograms Events MagneticField Swim Define FastMC

Deskiop

Expert and Shift Taker GUIs developed in [, .. . ”
COATJAVA \
= CED: CLASI?2 event display (D. Heddle)
= MON | 2: shift taker GUI showing
occupancies and raw data distributions for
CLASI2 systems (RDV)
" Detector specific expert GUIs for detailed

monitoring from pulse views to

reconstructed information (C. Smith) pEe

TORTZ File_Pluging
File. Settings pEp——— [ Model | EcEngine | ADC | TDC | Pedestal | Pixels | Calibration
(cuasta | pe | mice | iice | FroF | EC | cToF | RF | 50
cLas12 50l
5000000 15000 0|
40000
4000000 2 8
£ = 10000—,—\—\—1_ Z 30000 *
Z 3000000 o °
20|
8 2000000 g | 20000
£ so00 L 1ol
1000000 10000
0 0 0 150 200 250
10 20 30 40 50 60 70 10 20 30 40 50 60 70 10 20 30 40 50 60 70 a0
sector sector sector e e ot
oo 12000 Entres o Entres 0 Eniies 0
- 1 100000 ” J\-\LL 2000 J
£ 50000 2 £ 10000 2000
= £ 80000 z !
< 40000 @ ~ 2000 1500) . 1500
= =] it IS
Q. 30000 & 60000 : 6000 o rfﬁ
w w 4 X 1000
G 20000 & 40000 E 4000 J,r’” 1000 o
£ 10000 £ 20000 2000 1 500 500
Q 9 Q
10 20 30 40 50 60 70 10 20 30 40 50 60 70 10 20 30 40 50 60 70 oLt ;
sector sector sector @pc O OFCo OU OV ®W OPX 10020 30 40 50 60 10020 30 40 50 60 1020 3 40 50 0
Sector 20 PHT Sector 2pUT Sector 2 PMT
60000 500000 Sector:2 Layer:3 PHT:L Crate: Slot:13 Chan:2 ol ETT ETTa— ! ErT—
@ 50000 £ 400000 @ 60000 o vean 74,925 2o vean 4,600 o Mean 76000
2 = = Event Contre*
= 40000 = < B
[v] G 200000 o 0| u‘
@ 20000 2 & 20000 {I\ o
;LA$12 10000 100000 Display Conl 30 I 10 i i o4
monitoring plots 0 0 0 2 ‘ | |
10 20 30 40 50 60 70 10 20 30 40 50 60 70 10 20 30 40 50 60 70 { Lll 05, | | 0
sector sector sector S o ﬂ’xhﬂ,.,\jh ‘ | :‘
) frn, I I
(DT 0 50 100 150 200 250 0 50 100 15 200 250 0 50 100 150 200 250
’ ‘ < > Il Events 46722 Time 15650 sec : Reading 29274.44 ewt/sec. Processing 301.62 evt/sec E || Bt || H || HR || Reset (CCDB () User TET20 |NSB = NSA[2 | [ JRefpeds Sedter2URHTS3 A0¢ Secter2V T A0C Sedter2WRMT A0¢
= = | [Imc [ clearistas | wite Histos || Read Histos  hun: 100
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oSP
Calibration of KPP data ClQ5y

» Focus on forward detectors: ECAL, ~ 2photon
FTOE DC gizz Invariant mass
— ECAL: energy calibration (gain and o
attenuation length) based on pions ol
— FTOF: gain, attenuation length, effective =~ * = @ e = = = oAl < mpling fractio

velocity, left-right timing offsets _
completed, first iteration of time walk, e e T _::= 435
paddle-to-paddle in progress oo T Te
— DC:first iteration of TO and time-to-

|||||

distance calibration ol

» Great opportunity to test procedures,

Panel 1B

“+*- . FTOF pariel IB
B = = =g = )

identify issues and improve algorithms -

* Limitations due to single sector DC

= Alternative procedure to calibrate
detectors in all sectors being

developed

CLAS Collaboration Meeting 3/29/2017 CLASI12 CalCom Activity Report 9



PCAL/EC Calibration

KPP MIP
PIONS

Reconstructed energy
clusters from pion triggers
show correct MIP energy
based on cosmic muon
calibration

Preliminary results show
validation of gain and
attenuation correction
procedures incorporated into
calibration suite.

1.40 F
120
100
080
0.60 [L

/ 30 MeV

1.00

o
o
=}

on M

T
omm 140

120
_--ﬂ Bl ol s e e il |
. el sl i) o]

1.00

080

060
!

SECTOR 2

" :

! ! I I
30 40 50 60
PCALU PMT

| 1
0 10 20

70

T
1401

120

0.60
!

| Tt ot R e

o e ] -

¢T?-

I ! I ! I !
0 10 20 30 40 50 &0
PCALV PMT

T T T T T

L 1 L ! L !
0 10 20 30 40 50 &0
PCAL W PMT

2500

2000

1500

1000

500

140

120

100;

PCAL

mean 29.900
sigma 3.723
B G T
0 20 40 60 80 100
Sector 2 PCAL (MeV)
mean 29.450
sigma 3.511
...............................
0 20 40 60 80 100

Sector 2 PCAL (MeV)

Further KPP energy calibration studies (1-2 months)
» Calibration of PCAL Sectors | and 4 using only pions (requires full KPP dataset)

* Pizero invariant mass and resolution

Electron E/P and energy resolution vs. GEMC simulation

ECinner
1400 : [mean 29.812
sigma 6.348
1200 1
1000
800
600 /
400
200 /
e S S——— e
0 20 40 60 80 100
Sector 2 ECin (MeV)
140 mean 30.866
sigma 6.935
120
100
80
60
40
20 /
0 Sannn® e, .,
0 20 40 60 80 100

Sector 2 ECin (MeV)

Work remaining before engineering run (finish by mid-summer)
* Timing calibration suite (RF, FADC-based corrections). Probably use FTOF methods
* Method to provide suitably normalized calibration constants to FADC/VTP trigger

CLAS Collaboration Meeting 3/29/2017

CLASI12 CalCom Activity Report

1000f

800

600f

400f

200

120

100

80

60

40

20,

Feasibility of CLAS |2 pre-scaled pion MIP trigger for gain monitoring and calibration
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TOF Calibration clas;

FTOF Calibration Suite

[] Hit Map

FTOF Calibration ]
FTOF1B Sector 2 Paddle 15 T T T

* KPP beam data under calibration

1400

using java-based code suites

1000

| * Final time counter time offsets
being studied

. . .
T000 2000 9000 4000 5000 6000 7000 8000 6 = B o 2 0 o
ADG geometric mean In(ADC R/ADCL)

oftset | _velo: ot
VMioligain_balance 1 CTOF Calibration
seclor Tayer component Log Ratio vs Position : Paddle 11
5 22 L] Hit Map
7 23
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2 o °
5 1 i
7 B o 00
g 13 2 0.0 §
3 4 1728, 1788026
2 15 1717.308
2 16 7 18
5 7 1885
2 18 1862534
7 B 16865 8 o5 7
FTOF 1A [7]FTOF 1B [/] FTOF2 > %0 +
2 1
|| AdjustFitOverridel | [ Adjust HY j |
10 -
II“:' ‘ Events 317671 Time 48.22 sec : Reading 58669.44 evisec. Processing 7427.24 eviisec 0 20 20 20 40 60
Position
Jcalibration/ctof/gain_balance | Jcalibration/ctof/attenuation | /calibration/ctof/timing_offset | /calibration/ctoffeffective velocity |
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.
* gain balance
. .
° time difterence
.
* attenuation lengt
.
* time wa
| viewan | adjust Fivoverride || adjustuv || write [_show |[+]
* pa e-to-pa S orisets
“:l lI“:l Events 42354857 Time 1548.62 sec : Reading 32417.15 evt/sec. Processing 174978.13 evt/sec
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DC Calibration

= GUI driven calibration
suite is well in progress

— Automated method for TO
corrections is ready to use

— Machinery for the time-to-
distance calibration is
about 95% complete

* Tests with KPP data
underway

— GUI development is
underway

— First working version of
the suite is expected in
about 2 weeks

CLAS Collaboration Meeting 3/29/2017
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clas;

IntensityTest Run:[335]

Entries 436932
Mean 2476.637
RMS 476.266
Chisq 3523.038

d 016

ndf 3
Chisq/ndf 1.168
mu 0.996

omega 0.423
Q0 2020.313
LY 264,066
alpha 0.003
sigmag 9.443
sigmal 275.328
scale

9.878
height  452707.096
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Summary and Plans

A lot has happened since last Collaboration meeting:
— KPP preparation (run plan, bg studies, simulations, ...)
— Calibration Challenge
— KPP run!!

— Continued calibration development and actual detector calibration
=  Pre-beam calibration crucial for the success of KPP
»  Present focus on KPP data calibration for forward detectors

* Parallel effort on calibration development for central detectors and ancillary
system using non-beam data

= Still need significant development on Calibration Constants Database tool

" Goal of delivering full calibration suites by early summer:
— Time for improvements and fine tuning before engineering run
— Develop documentation and tutorials

— Train “calibrators”
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