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Outline

= KPP data calibrations

» Calibration and monitoring suites
development

* Plans for the next months
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Calibration of KPP Data

4»
clas

. Sec=2 SL=3 tbeta=(-10.0,-6.0) mdyFitCol=1 Sec=2 SL=1
= Continuous progress on KPP : . . Erves 10905
. . “ DC calibration: . _gESEc- - o Superlayer | Mean  -0.000
data calibration for all detectors: Fitof ime to . - gl . . e s oom
. . . . 500 ) . - - | amp  9925.200
— ECAL cosmic gain calibration distance function _ - . " calibration nen 000
cross checked with pions, timing S R Lo oy O =0036cm [iome 003}
S -
calibration started g e = e
. . £ - 6000
— Full calibration of FTOF done, T
improvements to reach ultimate o
resolution in progress
...... ot 2w
— DC calibration step sequence .
developed and implemented’ : 10 08 06 04 -02'esvd4()a(]l(cm)02 04 0.6 08 10
. . {[e[V}
now under test 400 HTCC tlmlng: 500 (48 Channe'S) SECTOR 1
. . 0 400 15m T T T
— HTCC calibration extended to | ., Pefore . z +
include timing % R L
400 2
200 100 05 1 1 1 1 1 1 1 1
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FTOF calibration: Y Y i SR CEt R Rt St b
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ECAL: Calibration and Monitoring Suite CIQS“

ECMON:

¢ Combined calibration and monitoring suite
* Latest developments:

Timing calibration development started (Josh, Andrey).

EVIO/ET to HIPO decoding implemented in GUI to save time and conserve disk space for cosmic runs.
Common visualization of FADC,TDC timing to better understand backgrounds, multi-hits, threshold
settings.

CCDB Status tables to record run-dependent occupancy issues (ADC, TDC, CABLE, HV, NOISE).

Model ECEngine ADC TDC Pedestal Pixels Qu&lUlcillly Gains  HV  Scalers

JEVT (ADC () TDC @ STATUS

m Background
PCAL ECin ECout
40 T T T T 10 40 T T i U 10 40 T T T Tr T T 10
Zv"L ll 2'°L ' ll 2"’# 1 h “
P R S T 00 PRI S| P i R | P
10 20 30 40 50 60 5 10 15 20 25 30 35 5 10 15 20 25 30 35
SECTOR 1 SECTOR 1 SECTOR 1
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o[ 1 : " 2"* :i L 1 w
M BT 00 o JElG NI M| P
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o B
20 | 20 20 g
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BTN B AL I e
20 £ 20 E 20
Pt TN DR 15| PR SR PO SR | I
10 20 30 40 50 &0 . 5§ 10 15 20 25 30 35 : 5§ 10 15 20 25 30 35 !
SECTOR4 SECTOR 4 SECTOR 4
40 T T T T T T 10 40 T T T T T T T 10 4 T T T T T T T 10
20} ‘I 20 i I‘I 20y '
AT PO SRV s PUNEC o B R 1 1| P
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SECTOR S SECTOR S SECTOR S
40 T T T T T T 10 40 T T T T T T T 10 40 T T T T T 10
I 1 I 1
Z.OJ I 20 I I I 20 I I E
MY BT 00 NI IS PR PN M S| P
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SECTOR & SECTOR & SECTOR &
Opc @ECi (OECo U @OV Ow CPIX
Sector:5 Layer:5 PMT:28 Crate:25 Slot:6 Chan:15 ‘ /calibration/ec/. i /calibration/ec/gain QlEll e e el /calibration/ec/hv
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ECAL: KPP Calibration

KPP

Calibration

* Pass 5 constants
(atten/gain) EC
Sector |.

* Pion/muon MIP
calibrations mostly
consistent but need
to check with cut on
tracking momentum.
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Pion MIP cluster energies
Pass 4 (left) Pass 5 (right)

SECTOR 1 . SECTOR 1
T T T T a 19 T T T T T
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x ’- Z 10 =~ SRR EEeTeEseaTe——— -1
h
| 1 | 1 1 1 1 E
05 1 1 1 1 1 1 1 1
5 10 15 20 25 30 35 5 10 15 20 25 30 35
ECin U PMT ECin U PMT
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5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
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ECAL:Trigger class

Trigger Development

* New EC and PCAL pixel-based VTP triggers increase efficiency and reduce data rate for cosmic runs.

* Debugging of PCAL cluster trigger underway (Sergey, Ben).

* Attenuation correction in PCAL trigger essential due to lack of Dalitz compensation in simple U+V+W
energy sum

L 4
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CLAS Collaboration Meeting 6/14/2017 CLASI12 CalCom Activity Report 6



FTOF Calibration

Panel 1B

HV/Gain Calibration

Step # Action

&

I Gain Calibration

Timing Calibration

| PMT Timing Diff.

Attenuation Length

Effective Velocity

Time-Walk

P2P

BRI

RF Offset

While the KPP data is limited (low
statistics, S2 only), it has allowed for

important developments and
verifications related to the FTOF
calibrations
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P1a Resolution (ps)

P1b Resolution (ps)

FTOF Calibration

Resolution after calibration better than 100 ps

300

250

200 f

150 =

100 =

50 ) . \
5 10 15
Counter Number

20

300

250

200 |

150

100 b o ="e

50 1 1 1 L
10 20 30 40
Counter Number
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Counter timing resolutions still higher than values
determined from cosmic ray bench tests:

= Pla:80 - 150 ps
= P[b:30 - 80 ps

Extracted values still limited by:

=  TW corrections

—  Position-dependent TW

=  TDC calibrations

=  TDC non-linearities

= Non-optimized tracking

=  Geometry offsets

-0.4 -0.2 -0.0 0.2 0.4 0.6
hit position (m)
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DC Calibration ClIQSy

= A GUI driven Calibration Suite has been 2ot Parameters

d eveloped Sector (2 v| Superlayer |3 v| CCDB variation for Initial Values M
. First few iterations Of time-to-distance ﬁts have Parameter Lower Limit Initial Value Upper Limit  Step Size Fi?( it?
v 0.0009 0.0047 0.0094 0.00001 () Fix me
given improved resolutions, but further fine tuning ... T e 20000 oo | Ofme
of parameters seems necessary (as the results are tmax 70.0000 350.0000 700.0000 0.01000 (] Fix me
not consistently better yet) distbeta 0.0100 0.0500 0.1000 0.00010 (] Fixme
deta_bfield_coeff 00320 0.1600 0.3200 0.00100 (] Fixme
Sec=2 SL=3 tbeta=(-10.0,-6.0) iDd\_/FitCo|=‘I bl 0.0800 0.4000 0.8000 0.00100 (] Fix me
b2 -4.0000 -2.0000 -0.4000 0.00100 (] Fixme
b3 2.0000 10.0000 20.0000 0.00100 (] Fixme
bé -13.0000 -6.5000 ~1.3000 0.00100 (J Fix me
deltaTo -30.0000 0.0000 30.0000 0.00100 () Fix me
10 iv] 00000 0.8000] (] Fix Al

Select Angle Bins

Uncertainty xNormMin xNormMax

time (ns)

| Set Parameters | { GoFit It J

Fit Results
(Sec SL v0 deltanm tMax distbeta data_bfield_coeff. bl b2 b3 b4 deltaTO

0.0081 3.0000 156.0865 0.0100 0.1600 0.4000 -2.0000 10.0000 -6.5000 -8.6716
0.0094 0.3000 647.8595 0.1000 0.1600 0.4000 -2.0000 10.0000 -6.5000 -8.3650
0.0047 0.3000 683.2229 0.1000 0.1600 0.4000 -2.0000 10.0000 -6.5000 23.9814
0.0047 0.3000 643.3134 0.0100 0.1600 0.4000 -2.0000 10.0000 -6.5000 0.0000
0.0047 0.3000 643.3134 0.0100 0.1600 0.4000 -2.0000 10.0000 -6.5000 0.0000

RN NI NN N
(R R RV

Scr’eenshot Of “Fit Control” Panel { Slice Viewer | { Residuals J { Times | { B-field J M
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DC Calibration
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Sec=2 SL=1 Sec=2 SL=5
Entries 314174 Entries 261322
Mean  -0.000 16000 Mean 0.000
« Superlayer = | g Bl Superlayer = 5 RMS 0187
amp . 14000 -
0 =0.055 cm mean  0.000 o =0.044 cm amp  14423.265
) mean -0.000
sigma 0.055 12000
=~ — sigma 0.044
E\SUOO E
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S S
° ] ] el
Calibration > :.. S
6000
5000 4000
2000
10 08 08 04 02 00 02 04 06 08 0 3 08 06 04 02 00 02 04 06 08 10
residual cm residual
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12000 = Mean  -0.000 _ Mean  -0.000
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o ° 4000
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2000
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residual (cm) residual (cm)
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HTCC:Timing Calibration class

e if |T|-T,| >T,, hits from the same events can be
identified as belonging to different events hence
cluster is not reconstructed properly

Using LED data:
””””””” ~ RIHSI Tmax = 68

LR Before After
AT=12ns correction Correction
- RIHS?2 Tmax = 7| T|m|ng is ::: * Timing of 48 chinnels
E J bever | :
- aligned §

« Corrections for each channel = e
were introduced and uploaded to ~ Number of |« e .
ccdb multiple hits o N hits [ iy

» Cluster reconstruction algorithm ~ &Vents o =]
corrects timing for each channel increased o S 1 e
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SVT Monitoring

clas;

[ XOX ) MON12
File Settings
(5]
Hit Map Detector Map Crosses Clusters Hits Sensorl Sensor2 CrossXY R1Crzy R2Crzy R3Crzy R4Crzy R1 R2 R3 R4 Residuals Cluster Charge  »
| ' ' ' ' Entries 3228438 Entries 3340581 Entries 3340581
1000000 Mean 1.035 10000 Mean 90.773 Mean 89.254
10000
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100000
1000 b L i
10000 1 1000
] o 0
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= =
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1F b m b
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; 2
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Events 3216696 Time 1618.14 sec : Reading 44408.03 evt/sec. Processing 2081.06 evt/sec
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MVT Monitoring

Latest developments:
= Micromegas data can be now decoded in latest COAT]AVA
= Monitoring and calibration code developed in COATJAVA 2.4 being moved to MON2 framework

Map  Track Group  Region  Sensor  Sector Scalers
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= Micromegas turned on last Friday
= Already taking cosmic data with
new translation tables. (cf hitmap :
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Work plan:
Finish implementing monitoring/
calibration codes under latest

ber its
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COATJAVA over the 2-3 next g
weeks will be to finish - 5
= Test different approaches to .
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Overall Status
Systerm |Stats | Developers

DC

ECAL

FTOF

HTCC

LTCC

FT

SVT
MM

CTOF

CND

RICH
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TO completed, Alpha version of calibration suite, monitoring suite done debugging of time-to-
distance calibration in progress, kpp calibration in progress, documentation and tutorial to be
done

energy calibration based on cosmics and pions (KPP) done, time calibration development
started, documentation and tutorial to be done

first iteration of full calibration complete including P2P, refinement of TW in progress, KPP
calibration in progress, documentation complete, tutorial to be done

SPE calibration completed, first iteration of time calibration done, algorithm improvement in
progress, documentation and tutorial to be done

first order gain matching done, waiting on calibration data, software development in progress,
documentation and tutorial to be done

algorithm development complete, first tests on cosmics and mc data, software development in
progress, documentation and tutorial to be done

algorithm developed, implemented and tested, documentation complete, tutorial to be done

algorithm development complete, software development in progress, documentation and
tutorial to be done

initial algorithms developed and implemented, first tests on KPP and MC data, code
optimization in progress, documentation in progress, tutorial to be done

initial algorithms developed and implemented, first tests on cosmic and MC data, code
optimization in progress, documentation and tutorial to be done

SPE calibration developed, implemented and tested, timing calibration to be implemented in
the framework, documentation and tutorial to be done
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Yuri
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claSH
Work Plan for Next Months <

= Continue calibration of KPP data for detailed understanding of
detector behavior

* Use MC data to continue/complete Central Detector calibration
procedure

* Complete calibration and monitoring suite development with
release of beta versions

— Calibration suites tested by “non-developers”
— Source code moved to clas|2-offline repository

— Train potential calibrators
* Organize calibration challenge (end of July/beginning of August)
* Develop commissioning plan for Engineering Run

= Setup calibration team for the Fall Run
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