O
O

CLAS Collaboration Meeting
November 2,2016

CLASI2 CalCom
Status Update

= G =
A __W.m,w Z
e

o
A
*

7l
1. i
& \\\“\i_.......__—_— //




. s
Outline ClQ5Sy

" Detector commissioning and calibration:

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

SVT, MM, CTOF CND, FT)
= Calibration Challenge
* Commissioning with Beam Plan
— KPP run configuration

— Simulation studies

— Run plan
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Calibration & Monitoring ©/Q5F

Development of calibration and
monitoring applications in an advanced
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stage for both baseline and ancillary ol ne s \||
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CLASI2 subsystems:

- Calibration and monitoring software
are based on COATJAVA

- Algorithm development supervised by
the CLASI2 Calibration &
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View override ][ Adjust nv_|[w
| 1| | Lents 159560 Time 26,50 sec : Reading 24007.68

Commissioning group (CALCOM)

- Implementation supervised by the
software group

- Tests on both cosmic ray and
simulated data

- Preparations for first Calibration
Challenge (Dec.2016) in progress

EC-PCAL (UVA/JLab) MM (Saclay)

FTOF (Glasgow, lowa, JLab) SVT (JLab)

LTCC (Temple, JLab) CTOF (Glasgow, JLab)
DC (Miss.,JLab) CND (Orsay, Glasgow)
HTCC (FIU,UConn, JLab)  FT (INFN, Edinburgh)
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ECMon
Monitoring and Calibration GUI

Current Features

* Common JAVA framework for PCAL and EC.

* Pixels dynamically generated from geometry database.

* Mouse-over navigation of detector elements.

* Live updating of detector response and calibration results.

Monitoring

* Occupancy: strips, pixels, fADC and TDC data.
* fADC data: pulse shape, noise, fitter settings.

* Single event: visualize/analyze hits, peaks, clusters. fe T

VT (ONEVT ADCU ©ADCV (ADCW () ADC U+V+W

Model SingleEvent ADC TDC Pedestal Pixels |EIICULI HV  Scalers

* Pedestals: offsets, noisy channels. =
* EPICS data (scalers and HV) for status monitoring. o P I e e
Calibration : tE
* Single pixel filters for cosmic muon hits. R e b .
» Optimization of pixel selection (statistics, geometry).
* Fits to pixel data: PMT gains and light attenuation. S .
* Validation using GEMC simulations. ‘ e
200 EXP FIT: Sector 2 U Inner Strip 65 é;gg + ” ! "’T
150k . . 250 o 10 20 3(:MT 40 50 60
o Rejected pixels P —
O Fitted pixels P 2 e SO WOE ooon e som || 7T ETT e g e Hm wm A
—J e L) () ewew o L
! v o -
7 ===l : . e ——
g 100 Mode 7 Emulation Show -B
2 ©CCDB  User TET 20 | NSB 3 NSA 39 | RefPeds ‘
8ok Clear Histos Save Histos Load Histos Run: 100
Further Development In Progress
* Energy cluster reconstruction and trigger debugging support.
* Energy calibration using physics data (e-, 1%, and MIP pions).

v o * Timing calibration (offsets, time-walk).

* EC, PCAL relative alignment using cosmic muon pixel tracks.
Work by C. Smith (JLab), N. Compton (Ohio), T. Chetry (Ohio)
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FTOF and CTOF Calibration ClQS#¥

I g | Work completed / in progress:
. =5 o = Classes for each calibration step
provide standard interface to
= ol o ® 271 generate constants

U '°-:0+,“*"j0 .. ] = HVleft-right timing, attenuation
Festintem reston o)

o i B length tested with cosmic and
'/cal|hratlnnlftuf/effectlveivelnclty f /callb/ratlnn/ftufltlmeiwalk [ /calibration/ftof/timing_offset/P2pP ‘

Jcalibration/ftoffgain_balance I Jcalibration/ftof/attenuation [ Jcalibration/ftof/timing_offset
sector layer cornponent attlen_left_err | attlen_right_err y_offset G EI IC data

=< m Effective velocity and time walk —

-0.001

o testing done with GEMC data

74.585 0.002
69.262 69.262 0.002
background FTOF 1A [ |FTOF 1B [ ]FTOF 2 60,422 60,422 0.003 |
67.509 67.509 0.001 =
| viewall || adjust Fitioverride || adjust v || write
I| || & || > ” [l H | Events 199960 Time 29.90 sec : Reading 24007.68 evtysec. Processing 9269.85 eviysec [E ‘

[] Hit Map

Work planned:

= Further testing with GEMC data
= Paddle to paddle offsets

* Documentation

500 sool

0 L 0 L L
] 2000 4000 6000 8000 -6 -4 -2 0 2 4 6

Jcalibration/ctof/attenuation r/caIibrationlctof/timing_offset } Jcalibration/ctof/effective_velocity \
( sealibration/ctof/gain_balance L
sector layer component. mipa_left mipa_right | mipa_left_err | mipa_right_err! logratio logratio_err

4 2059.709 20! ) 6.167 . 167 0.012 .00! =
2058.740 2058.740 6.44 3 0.007
2049.122 2049.122 6. 3

782

36 12061536

.
! 2056.458

2054.410

L. Clark (Glasgow) : T

“ View all H Adjust Fit/Override H Adjust HY H Write l Dz’
CELLL

Events 494901 Time 121.93 sec : Reading 8045.99 evt/sec. Processing 8190.88 evtfsec ’ E




HTCC Gain Matchlng

* The Calibration Suite for the HTCC is written — e o
using Common Tools provided by the CLASI2 e .

Software group

* The Suite is multithreaded and object oriented = N =

* The object oriented design of this software will , _
save time = S == = e e

® Due to the design, it could be adapted to detector v . : | '
systems that find the SPE peak position in other

ways (e.g. LTCC) e I e B e | — ] - ,'
14 - o, i ~——
Fitting Benchmarks e
12 - . o —
iy 4 Threads The task: fit 1488 histograms . =
< 10 - —  ~2min per fit serially k ' h ' l
g Java .jar file and .hipo data files k
8 - were able to run across all T - = -
L platforms and OSes with no - .
';' 6 issues s '
£, A A A A
- e e e -y
2 ; -
i7-620m  Dual E5-2650 Xeon Phi 7210 ) T 1 14
Work by Y. Sharabian (JLab), N. Markov (UConn), W. Phelps (FIU) ¢ —a : ' L . L - L« | L




o o I ‘o‘
DC Calibration Status ClIQ5Ss

time (ns} vs |trkDoca| (cm) for 6(28.0,32.0), SL=1

imoVaDomSLAThOIFVZAl

= Time-to-distance calibration program Seof .. B =300 ===
written (in ROOT) and tested on cosmic 160 tmax < Ta21es02 | |
data available from one R| chamber. ::z?‘“?‘”é‘“'4"2°2'4""’?°2 """""""""""""""" '*"
= To be done: a GUI-driven automated B t0of
suite: O BOE R
E 6of o
— Java version of the time-to-distance = oE v O Sunerlavert-
minimization routine to calibrate the N | upelglayer‘mlm
parameters (In Progress). b N D D P

— GUI using common tools (Started) Coo trkDoca/docaMax __

— Putting together various components: 350002_;; ...... o P ﬁ ........................................ [T
e Decoder (Done) 3°°°°§"§‘i°g‘i:,‘.;;‘:?£2§§3;‘.’3é ...............................................................
* Time Delay Corrections (Done) 250002_ ................. 246 i ||
e Reconstruction (Done) 200002— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
* Minimizer (Underway) 150002_ .................................................... 1 R SRS SN MO S
e Weriter of results to CCDB §OO00 - 1 A S WA S S
b B L
K.Adhikari (Mississippi), M. Mestayer (JLab) 1 B W N S PO I I

=

Residual (cm)
7
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clas

ST Calibration Suite

SVT Mean Chip ENC SVT Channel ENC
T S0 Ei:;?l;: 26a 2222 ; hxsm:—_’z;:::nEnc33792
5’::\= . a0 ;_ :ian 1373;i218 e aoon E_ ezn iﬁii;‘égg:oog
—— §§ :g_. Rt = :‘5_, 3000 E = 1571.7510
=='S N =F 2000 [
— \Q \\ A = 1000 z—
ENC. o ENC, o
LAl WBIRIR\Y ,
II ” ” Il \\ “ “ “ o SVT Mean Chip C—]ai-n cooo SVT Channel Galr_l
ITRIRIRN 1INl so E it ey 264 cooo E Eneries ootg
\Q\ “ \\ \\ // I, II I’I = 45;2 ;: g @000 ;_ EEE“ ss .8
= E = 3000 E
\\\\\\\\\\\\\\ —— - zg §: ' 2000 z—
\\Q\ \\\\ §§ 1 12 E- i 1002 E— )
\\ §\ o 20 o 20 ]
S == Gain, mv/fc
N
S I__‘? S a— e TeS55 S ‘
N e s T = ) . S L — s
| Detector Sector Layer Channel Chip ENC1, e ENC2,e ENC3, e Gain, mV/fC
BST s P2 o P0o  [ie8l0 _Jiso8o _J16%9.0 ______[8glo |
BST 3 22 1 2.0 1695.0 1586.0 1659.0 81.0
BST 3 22 2 2.0 1679.0 1602.0 1675.0 81.0
RST R 22 R 20 1679 0 1583 0 1652 0 R1 0
. 1 SVT Calibration SVT Channel ENC
Work in progress: . .
prog 1.1 Noise and gain measurement hSvtchanEne
[ ] o .
Creatlng CCDB tables 1.2 D|g|ta| tests 6000 .- SNR > 15 Entries 33792
. Py r Mean  1372.4384
. Portmg to COATJAVA 3.0 1.2.1 Module communication s b we 40L.4089
1.2.2 Channel masking [ amp 4252.6009

1.2.3 Front-end calibration 4000 flean 13717510

1.3 Calibration procedure
1.3.1 Scan production [

1.4 Calibration suite 2000
1.4.1 Calibration data
1.4.2 Calibration GUI

Entries

3000 |-

1000 :

P ST B
A e W I R RS E ATR

. Y . . 0 500 1000 1500 2000 2500 3000 3500 4000
https://clasweb.jlab.org/wiki/index.php/Calibration . o
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CND Calibration Suite ClQ5y

= COATJAVA 2.4 based suite nearly complete - will be updated for use with 3.0 when
required

» Developed with cosmic data — some small changes will be required for GEMC data
testing (plans in place for this)

= CND group will fully test suite using initial documentation as part of an iterative suite
improvement process

Complete: In progress:

- timing offset correction - light attenuation (80%)

- noise removal - energy calibration (initial work will be

- time resolution imported then optimized)

- effective velocity G. Murdoch (Glasgow)

TDC | TDCDIff | TDCClean | Time | TimeRes | VeffBasic | Veff | ADCRaw | LightAttNE

|| view all pairs fit limits || save cut limits || write tofile || view offset graph |

CLAS Collaboration Meeting |1 1/2/2016 CLASI12 CalCom Status Update 9



Forward Tagger

System checkout and commissioning

4»
clas

INFN — Genova, Edinburgh U., CEA-Saclay

lﬁl FT-CAL  FT-HODO = FT-TRK

. .
with cosmic rays

Crystal 431 (3,9)

Thin $2 C5

fADC Counts

3s0f
300
250

0.

fADC Counts

fADC Counts

20 30 40 50 60 70 60 9
fADC Sample

Layer/Strip 3/18

20 30 40 50 0 70 80 50 100
fADC Sample

Thick S2 C5

fADC Counts

4 6 B 10 12 14 16
fADC Sample

20 30 40 50 60 70 80 50 100
fADC Sample

N& \ /"{
A\ | &
A J

<€ Ool®) Oxe) O<T> Oof i
File || et il EVENTS I

Combined Cal+Hodo+Trk
monitoring GUI
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| Al | 1/10 | 1/100 | 1/1000
EVENTS IN FILE : 18001 CURRENT : 85 Delay (sec) 0 /(3]
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Now upgrading to COAT]JAVA 3.0
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>
MVT Calibration Status <

| ) Low-level calibration procedure developed that needs to be incorporated in the
calibration suite:

- Extract and store pedestals and RMS pedestals.
- Store time resolution and sampling constants (hnumber of samples, rate).

300 T T
290
280

Pedestals

eo: RMS Pedestals

0 200 400 800 1000

60
Strip

2) Need now to implement the high-level calibration code that consists of:
- Computing and correcting for Lorentz angle in the reconstruction.

- Storing masks for dead/noisy strips in the database.
CEA - Saclay

CLAS Collaboration Meeting |1 1/2/2016 CLASI12 CalCom Status Update I



Calibration Tools

Development Progress
cno I
ecpcAL (N
I
Hree I

MM N %)

60 80

svi |

Status: Now ready for Feb. 17 KPP
Timeline: [) December 12-16, 201 6: Calibration challenge

Il) Beginning 2017: Document and tutorials
lll) June 2017: ready for physics (First experiment in Fall 2017)

CLAS Collaboration Meeting |1 1/2/2016 CLASI12 CalCom Status Update

Documentation and Tutorials

W Baseline equipment
B Ancillary equipment



Calibration Challenge

4»
class

Test of the full calibration procedure:

* Generate pseudo-data with
“wrong” calibration
constants

* Run calibrations for all
systems in appropriate
sequence

=  Extract calibration constants
and save them to DB

= Evaluate calibration quality
by:
— looking at monitoring plots

— comparing reconstruction
output with extracted and
original constants

JLAB Software Review, | 1/10/2016

/' Who: \

— Analysis Coordinator

— Calibrator team

— DB manager

— “Chef” for data processing

= When:

— December 12-19 2016
(I week time)

= How:

— Generate pseudo-data with
Pythia and full luminosity
background

— | shift (8 h) worth of data

— Daily meetings and milestones
for coordination and progress

K tracking /

CLASI2 Analysis Readiness 13



CLASI|2 KPP Run

* New plan based on updated
(still to be confirmed)
schedule and detector

configuration
— 6.4 GeV
— No solenoid

— Solid (C12) target 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

4»
clas

CLAS12 - Commissioning Plan
Hall B 12 GeV Upgrade

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 the 2moctated task tmalines. Fisally, Section 8 dacalls the CLAS12 subsystam contacts,

aswell Hall B during the KPP
pariod.

June 2014

CLAS12 CALCOM Group

CLAS Collaboration Meeting 11/2/2016 CLASI2 CalCom Status Update



Latest version of KPP clog"ﬁ

Detector operational: events recorded with a > 2 nA electron beam at
> 6 GeV beam energy (3 pass)

|. Detector running for 8 hours recording data from all subsystems.

2.  Screenshots of beam status and/or accelerator e-logs entries
demonstrating electron beam current, beam energy, and beam profiles.

3. Plots showing relative timing of calorimetry, time-of-flight, and Cerenkov
detectors.

Event displays showing correlated particle hits in the forward detectors.
5. Plots of particle trajectories showing target position.

Particle identification plots using signals from calorimetry and Cerenkov
detectors.

CLAS Collaboration Meeting 11/2/2016 CLASI2 CalCom Status Update 15



KPP Beam & Target Configuration

" Beam: Hall-B Beamline Upstream of the Target

- 6.4 GeV

- Few nA current

— New configuration for beam
tuning ——

BPM  Harp
2HO01 2HO1A

" Target:
— Carbon wire (few hundred
microns) mounted on harp

Faraday
cup

Beam
blocker

. GEMC event at 10** cm%s”! luminosity:
- 260 um carbon target in vacuum
- 5 nA beam current

CLAS Collaboration Meeting 11/2/2016 CLASI2 CalCom Status Update 16



GEMC simulations in progress to: 5
. . . 0
- Optimize the KPP configuration (target, B s
trigger,...) i
- Determine the maximum luminosity
. . 4
- Estimate beam time needed to make KPP
plots with adequate statistics ’
2
g 1'4} n region 2 occupancy: 0.08 % 10: 20
D r A region 3 occupancy: 0.10 %
g 12 L= 1033 cm2s-! FTOF rates (kHz)
Q L
g 1
Q L
08" . . * * .
nsl DC occupancy map
’ ; = 0.01
0.2
=S ————————" —{0-008
L R N S
Sector | —10.006
DC region average
occupancy —0.004

Background Rates

CLAS Collaboration Meeting 11/2/2016
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I 0.002

wire
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100 120
Paddle

FTCal radiation dose
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0.12

0.1

0.08

0.06

0.04

0.02



KPP CWB Schedule

4»
clas

Shift #1 Shift #2
Shift 1A: Shift 1B: Shift 2A: Shift 2B:
- Final beam tune - Detector turn-on B | - Detector readout - Detector readout
verifications - DAQ studies optimization optimization
- Detector turn-on A | - Trigger studies - DAQ studies - DAQ studies
- DAQ studies - Hall B access - Trigger studies - Trigger studies
- Hall B access
Shift #3 Shift #4
Shift 3A: Shift 3B: Shift 4A: Shift 4B:
- DAQ run #1 - DAQ run #2 - DAQ run #3 - DAQ run #4
- Hall B access - Hall B access
Shift #5 Shift #6
Shift bA: Shift 5B: Shift 6A: Shift 6B:
- DAQ run #5 (if - DAQ run #6 (if - Contingency (if - Contingency (if
necessary) necessary) necessary) necessary)

02/11/16

KPP CWB Schedule
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KPP template

1: Detector Running: Data Taking

12 Ge“ “ngraue Data taking with the full forward detector readout: 3: Relative Timlng of Signals

Future Sclence at Jefferson Lab + 8h data taking on Feb. 10 8:00 a.m. - 4:00 p.m. - 10 nA, target foil, electron trigger —
: J b DC wire: TDC signal - trigger

FTOF: TDC signal - trigger

Hall B — CLAS12
KPP Demonstration ‘ J —

EC: TDC signal — trigger

Jefferson Lab

O & 6 Jefferson Lab

3: Relative Timing of Signals

< DAQ “Scope”
March 1, 2017 £
Jefferson Lab ]
] 3 —
: —
6. Particle Identification
O &4 5 Jefferson Lab
- 5: Reconstructed Particle Trajectories
ep>epa’ . 5 €A 7 Jefferson Lab
Neutral partile 1D 4: Event Displays
with EC/PCAL
s - e — 4: Event Displays
o Hibased Tacing \ \X/" ror
Electron ID s AN
with EC/PCAL A\ \ \
T oW
// //
® & 1 Jefferson Lab 7/ Vi 4
4 M
O & 10 Jefferson Lab PeaL
< - . cep
XSSy 8 Jefferson Lab

Jefferson Lab

CLAS Collaboration Meeting 11/2/2016 CLASI2 CalCom Status Update 19
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Summary Class

= Detector commissioning and calibration
— Calibration suites under development and continuous progress
for all systems
— Close collaboration with software group

— Intense use of common tools
— Now ready for KPP

= Calibration Challenge in December 2016

= Commissioning With Beam (CVVB)

— New plan in preparation based on revised schedule and
detector configuration

— Rates studies

— Run plan

— KPP plot template

CLAS Collaboration Meeting 11/2/2016 CLASI2 CalCom Status Update 20



