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System Overview

* Four regions (radii 65, 93, 120, 161 mm) e Silicon area ~1.5 m>2
* 1% of radiation length per region . Channels: ~34.000

- 66 sectors/modules (10, 14, 18, 24) . Bonds: ~2'00 060

» Two concentric barrels (MicroMegas upgrade) i ’

Cantilevered Design 1

TRy

Beam Line SVT

R4

R1,2 &3

Mounting Tube

Upstream Ring

Cold Plate

Downstream PEEK Ring
 Cantilevered cylinders with support rings

* Double sided modules with 3 daisy chained sensors
* Single sided sensors with graded pitch

* Rigi-flex hybrid with extended L1 disconnect
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DAQ Status

* Running stable, tested with week long runs

+ Tested with SVT standalone (SD) and CLAS triggers

* High trigger rate test (80 kHz) with simplified configuration done
« Will complete the test in normal operating conditions
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1
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time
CODA_urite_event:
CODA_urite_event
time
CODA_urite_event:
CODA_urite_event:
time
CODA_urite_event:

Preference

proc_thread: waiting= 108102 processing=
1

waiting= 108164
waiting= 117139 processing= 65
waiting= 117200

waiting= 113630 processing=
waiting= 113629
waiting= 111018 processing= 64
waiting= 111028

waiting= 109314 processing=
waiting= 103478
waiting= 106655 processing= 169
waiting= 106820

RunControl 5|

Sergey Boiarinov

start work thread
CODAtcpServer: befor: socket=11 address>129,57,71,53< port=51664
CODAtcpServer: WARN: ignore request from 129,57,71,59
TepServer({external}: WARN: ignore request from 129,57.71.59
CODAtcpServer: start work thread
CODAtcpServer: befor: socket=11 address>129,57,71,53< port=36608
CODAtcpServer: WARN: ignore request from 129,57,71,59
acpSer'ver(external) WARN: ignore request from 129,57,71,59

nicrosec event (nev=

sending= 3 microsec per event (nev=

Ben Raydo

microsec per event (nev=

sending= 3 microsec per event (nev=

nicrosec event (nev=

sending= 3 microsec per event (nev=

microsec per event (nev=

sending= 3 microsec per event (nev=

nicrosec event (nev=

sending= 5 microsec per event (nev=

microsec per event (nev=

sending= 5 microsec per event (nev=

microsec (nevents2put=1) >>>
microsec (nevents2put=1) >>’

microsec (neventsZput=3) >>>
microsec (nevents2put=1) >>>
microsec (nevents2put=1) >>>
microsec (nevents2put=1) >>>
microsec (nevents2put=1) >>>

Sutsyst
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return(1)
WARN: ER is backed up! This may be causing system dead

return(1)
WARN: ER is backed up! This may be causing system dead

return(1}
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Slow Controls

Slow Control and Monitoring System transferred to CS-Studio

summary status records and overview screen
soft IOCs running on CLAS machines

all screens converted from EDM, tested in CS-Studio, with improvements

alarms converted to BEAST

moved soft interlocks from AIH into IOCs
remote access to the system with VDI and VNC
stable running on a clon pc

autosave / restore to IOCs

SVT ON/OFF GUI, HV control script

Future improvements:

authentication
ANOVA chiller control

§& SVT Overview 33

On/Off Status
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m Dewpoint Interlock

DewTempDiff SB1
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Bl ooolem
Bl 199Pm Inlet
n 7.17 deg C -
[ A [IEXEIY

Expert
Inlet Flow
Outlet Flow
Inlet Temp
R4 Outlet Flow

Inlet Pressure
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SVT Global On/Off Sequencers
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SVT

Overview

low Controls (Expert Level)

SVT Region 3
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System Operation and Safety

O OSPs - Hazards and mitigations (subject matter experts)

O EPICS based Detector Control and Safety System
BEAST Alarm Handler (slow controls, cooling and gas purging)
Hardware interlocks and hardware parameter limits

EPICS monitoring/time histories in MYA database for the past 2 years
Cables (UL CL-2 rating — signal and power), QA travelers

Grounding (reviewed by Fast Electronics Group and external reviewers)
Electronics (UL/TUV approved)

O Quality Assurance procedures and safety reviews, assembly travelers

O O OO OO

Operations Manuals — details for shift workers and system experts

Data Quality Monitoring, Validation and Calibration suites

LV, HV, currents, temperature, humidity, dew point, and flow software parameter limits

Engineering FEA calculations

ANSYS thermal analysis

ANSYS quench analysis of the cold plate

mmmmmmm

Magnetic fields for the crates in the service cart

‘Document History =

O O O O O O O

Electronic logbooks for the past 3 years

or updates Serial number of superseded document:

Comments for reviewers/approvers: &

Attachments 5

Procedure: 3310T1Fo
THA: 3210T1Fe

"orm_SVT.pdf
orm_SVE.paf
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mmmm JefferSon Lab WM vy Gotra  First CLAS12 Experiment Workshop  June 13, 2017 Sz C|QSS mumm



Detector Safety Control and Monitoring: Alarm Handler / I0C

B Alarm Area Panel §3 = O

SVT LV/HV Power Supply Inhibits

 Alarm handler in BEAST

* Interlocks (hardware, software)
* |OC Health

* Crate Inhibits

 Color coded screens

10C Health - SVT

softlOCs

Crate Inhibits
Crate # Main Inhibit Input Fail
1 no inhibit no failure
no inhibit no failure
no inhibit no failure

no inhibit no failure

2
zl
4
&

no inhibit no failure

HV Channel Output Inhibits

(Crate #1)
(Crate #1)
(Crate #4)
(Crate #5)

(Iﬁ.
Up Time Xp Reboot
ys, 08:41:03

cloniocl jlab.org
cloniocl jlab.org
cloniocl jlab.org
cloniocl jlab.org
cloniocl jlab.org

Clear All Inhibits

N

REGREIE

VME 10Cs

I0C Name stname Up Time [REEGEE
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v @ system: s1
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» @ system: TOP

» System: BOTTOM
. Y
» .Syste NEYRYY

Up Time
02s

cs-studio (on clonsli2.jlab.org) @ Applications Pl

4 SVT Status R3 5t = o
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» @ system: TEMP
HY p > .System: s2 Nathan Baltzell

Wop [ v 0 W ®
[ a0t Ly 8ot veor [lnveo |

» . System: S3
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Detector Safety Control and Monitoring: Hardware Interlock

 Fault charts

« Color coded screens

« HW interlock to EPICS / CSS

. ETA July 2017

Detector Temperatures,
& Humidity

SVT
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l Mpod Crate 4
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Control Configuration Settings
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CEBAF Large A

3 e s e e mimion  omtmtion OFF L oFF
Signal Name l\glhn;:ifllel‘; i :;:,pt::,: Description —%m::“ o:r = m:w u ] T ot et G ot et e

HFCB Temperature 4 Analog Inputs | Monitors top side of a subset of modules in R1, R2, R3, R4 e

RTD’s are mounted in the support rings, The Hardware —
Detector Internal Temperature 3 RTD Inputs | Interlock System will use the backup sensors (to be mnain s

disconnected in EPICS). | overripe oF | i EE——
Detector Internal Humidity / . Hm.njdir-y senst}rs are moume§ in the support rings, Tl?e TR e
Dew Point 3 Analog Inputs Haxdweue Iulellu_ck System will use the backup sensors (to " Latch At On rp onirl |

be disconnected in EPICS).
Ambient Temperature 2 RTD Inputs | RTD’s are mounted externally to the detector.

=ty 1;;]11:: ent Humidity / Dew 2 Analog Inputs | Humidity sensors are mounted externally to the detector.

Coolant Flow 2 Analog Inputs | Measures coolant flow (external from chiller) (R1-3) + (R4)
Coolant Temperature 1 Analog Input | Measures coolant temperature (external from chiller) - — - —
Coolant Leak Detection 1 Analog Input | Checks for coolant leaks via sensor mounted in drip pan.
Chiller Disable 1 Analog Output | Signal to BiRa AC Unit - Removes 120VAC from Chiller.
Mpod HV/LV Crate Disable 5 TTL Outputs | Signals to Mpod crate controllers to ramp down LV & HV P ete r B o n n e a u

3%
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Operational Stability

Detector operating stable since integration time
Channel calibration data in elog for past 3 years
Slow controls data in MYA for past 2 years
8 modules with hybrid leakage kludged
- Stable leakage currents
Stability test operational (8 modules on the bench)
« 24/7 monitoring for over 6 months
Large cosmic data sample collected
No new bad channels
Outstanding issue:
 R1S2B high leakage current in the HFCB

Yuri Gotra

p69 U1, BCO 128ns, BLR on, low gain, 125ns

p69 U1, BCO 128ns, BLR

100
Channel
on, low gain, 125ns

median: 1587 e, RMS:29e |
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Documentation

Technical Design Report

Geometry Document

Commissioning Document
Reconstruction Algorithms
Manufacturing Drawings and Schematics
Assembly/Service Procedures

Production, Assembly, and Survey
Databases and Travelers

Operations Manual and Safety Procedures
Bench Testing Results

Electronic Logbooks

SVT presentations

CLAS Notes and Conference Reports
Photographic History

Wiki pages

Archival webpage

https://www.jlab.org/Hall-B/cvt/svt/
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Calibration Suite

* Regular calibration scans

« Calibration data in elog
https:/llogbooks.jlab.org/book/hbsvt

* Mean S.N.R.=15

+ Calibration constants stable

* No new bad channels
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Detector Calibration
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Detector Calibration
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SVT Geometry Database

- ldeal Geometry Validation and Testing Deltas - Factory Ideals from Survey ldeals
. . . . 0.003 :
« Calculate ideal fiducial location on each £ o - ‘ Module #
mOdule_ E 0:000-------“- T T |
= .0.001 o mmmee v
* Observed significant difference with B - #\ Differences < 3 pm
engineering drawings - up to 100 yum. Now U 7 2
reduced to <3 um E Sl | mm :
u . = — g_ggéw.ino me i 11
* Ideal geometry now well defined with 3 oo e v
. . . -0.002 .
parameters from engineering drawings. Qoos L5 L[ Modue#
« Used by simulation and reconstruction codes. e o
E oo
« Geometry package is being validated g 200 Vodule
« Common Java utility in JCSG %y w w e s @

- Shifts from ideal geometry to measured fiducials.
* Full inventory of material in SVT for gemc.

* Charles Platt, new Surrey masters student.

« Sereres Johnston — ANL postdoc.

Jerry Gilfoyle, Peter Davies

pitch adapter heat sink ridge

copper heat sink

rochacell chip epoxy/bus cable
‘ 7/ / é
N Y 7
\ \\ \L e sx /bus cable
sensor pe board carbon fiber poxy

Side view of upstream end of module in gemc
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SVT Geometry Validation

« Master thesis of Peter Davies
* Poster by Peter Davies
 CLAS Note near completion

Geometry Calibration of the SVT in the CLAS12 Detector RICHMOND
e e oy UNIVERSITY OF
OThomas Jefferson National Accelerator Facility March - October 2016 Su RREY
[ i ] Ideal ry | [ y Vali Results Calibl Results

The Continuous Electron Beam Accelerator Facility's
(CEBAF) Large Acceptance Spectrometer (CLAS) at
Jefferson Lab s being upgraded for the 12 GeV electron
beam. u i effcioly a very argo microscope thal vl be
used 1o probe nucleons and nuclef to leam how the quarks
and g\uuns are distributed inside. [Fig. 1]

Figure 1: The CLASI2 deeclor

The Silicon Vertex Tracker (SVT) is one of the subsyslems
designed to measure the trajectory of charged parti
they are emitted from the target at large angles (35° 26
in a 5T solenoid magnetic field. The information gathered
is used o reconstruct the path of an identiied particle and
calculate its 4-momentum at the target position.

UE!

The SVT is the smallest detector in CLAS12, boasting
33,792 readout channels at 512 channels per module. It Is
designed for a beam luminosity of 10* cm*s*.

The sensors of the SVT consist of long, narrow strips of
p-type silicon with aluminium electrodes on n-type. bulk
silicon substrate. There are 256 strips in a sensor, with a
readout pitch of 156 um, and a stereo angle of 0-3
degrees. [Fig. 2]

The location of the sensor strips must be known to a
precision of a few micions in order to accurately
reconsituct partcle. acks with the required posiion
resolution of 60

Two sensors are paied wmn " opposie ierco-angle orfentation
le. [Fig. 3] T ensors are arranged into
Sectors nfoun chier reglons oniied onne target. [Fig. 2, 4]
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‘The first step toward calibrating the geometry was o compare
an early version of simulated geometry to the technical design
drawings. [Fig. 5] Several inconsistencies were discovered
The location of the sensor layers was nol the same for the
simulation and the reconstruction, and the backing structure
did not match.

I —

— = 3mm

| |

Figure 5: To ide view of the copper SUpport

Figwre 2: Screenshol of the|
simulation showing the coordinate

jstem sensor modules in black,
and backing structure.

and i o it Board peBoar)components o a sector module
o o 1

There were three fiducial points on each sector module for
surveying purposes, two on the upstream copper support (Cu+
and Cu-). and one on the downstream peek support (Pk). [Fig. 6]

Figure 6: Triangle formed of three

fiducial points, Cu+, Cu-, and Pk.

The distances between them are
and D3,

Iabelled D1, D2,

B4

set of fiducial points was computed from the core
parameters that describe the SVT. such as the radius and
position along the beam of the regions. Another set of fiducial
points were read from a Computer Aided Design (CAD) model
based on the technical drawings. The latter was used to verify
the former, and the ideal geometry is now well defined within 2
um resolution of the design specification. [Fig. 7]

w0

(] ) 2 EY r EY ) K]
Figure 7: Comparison of fiducial points||Module # |Region | Sector
generated from core parametersand CAD| - 130 1 110

le # is an index

iterale over all sectors and regions. The 2

bue, red, and green points represent the | 2542 3 18
Cut, Cu', and Pk fiducial ponis located| 4366 4

on each module, respectively.

Ali Shifts

Software was developed to apply alignment shifts o the ideal

design geometry from two sources:

«Survey of fiducial points on the structure that supports each
pair of sensor modules.

+Analysis of reconstructed cosmic racks using  linear

Middle: Early versi
Bottom: Close-up of the readout components. Below: A photograph of the
same area on a test module.

chippenoard

pitch adapror_wirebond _sensor

. po
pusCablo &
Carbonfiber

fitting with many paramet

The fiducial points were used to form plane vectors that
represented the data. The raw points from the survey were fit to
three circles for each region to minimise the overall shift of
each module.
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Computer code was writlen in Java using CLAS12 Common

Tools (COATIAVA) to calibrate and align the SVT.

« A Geometry package generates the ideal geometry in formats
suitable for the simulation and reconstruction software.

« A general Alignment package uses matrix algebra to compute
the translation and rotation shifts between two given sets of
plane vectors, and apply a given shift to a set of points or
volumes.

The code was validated by generating track-based alignment
shifts from the analysis of real (not simulated) Type-1 cosmic
tracks. Type-1 tracks were selected for the analysis because
they pass through all 8 horizontal layers.

A program called Millepede used a least squares approach o
simultaneously fit straight lines to the cosmics ray tracks and
shifts in the module positions. It used the partial derivatives of
the distance of closest approach (DOCA) taken with respect to
the track parameters and the SVT geometry. This approach
accounts for correlated shifts among the geometry parameters.

Misalignments as large as 250 um before alignment have been
reduced to ~20 pm. The resolution of individual strips has been
improved from an average of 93 jim to 80 . [Fig. 8]

Type 1 Cosmic Events

e e

150 T “Resuls of e aigment
st from milepede. The eror
. 4 ars show the unc in
100} Pl i o e Gausson i wetend o
the uncertainty in the mean.
g
500 Below: A Type-1 track.
B Blue - No Corfections
&
= Red - Gorrected
500
s
100t w3
s
150} -
-05 00 05
Residual (mm)

( Conclusi |

+ Geometry has been well defined according to the design specification.
« Aligned the SVT using real cosmic data.

«The simulation and reconstruction software now receive the same

geometry from one source.

Future
Further allgnmenl studies using non-Type-1. t

+Processing th fited fucial survey data o allgnmenl shifts.
« Testing the common geomk

Geometry and Alignment Software for the CLAS12 Detector

P. Davies!, V. Ziegler?, M. Ungaro?, Y. Gotra?, A. Kim®, and G.P. Gilfoyle*

University of Surrey, Guilford, UK
2 Jefferson Lab, Newport News, VA
University of Connecticut, Storrs, CT
University of Richmond, Richmond, VA

May 1, 2017

Abstract

The CLAS12 detector is currently under construction in Hall B as part of the CEBAF 12 GeV

Upgrade. The Silicon Vertex Tracker (SVT) is a position sensitive detector subsystem in CLAS12, and

is the closest one to the target. This di is designed to be a h

guide to the geometry
of the SVT, and the software used to model it for simulation and reconstruction. The sensors of the
SVT consist of long, narrow strips of p-type silicon with aluminium electrodes on an n-type, bulk silicon
substrate. There are 256 strips in a sensor, with a readout pitch at the upstream end of 156 pm, and a
stereo angle of 0 —3°. The location of the sensor strips must be known to a precision of a few microns in
order to accurately reconstruct particle tracks with the required position resolution of 60 um specified in
the CLAS12 design. The geometry of the SVT has been well defined according to the design specification
after consultation with the design team, and software was been developed to align the sectors using real

cosmic data. The simulation and reconstruction software now receive the same geometry from one source.

Jerry Gilfoyle, Peter Davies
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y (mm)

Alignment Status

Track-based alignment of SVT requires fitting many parameterS'

Nsectors X NIayers X Ntrans rot =66x2x3x2=792
Program millepede does linear least squares with many parameters.
O

classes.
> Global parameters — the geometry misalignments. Same in all events.
> Local - individual track fit parameters. Change event-to-event.
o Calculate first partial derivatives of the fit residuals with respect to the

local (i.e. fit) parameters and global parameters (geometry misalignments).
o Manipulate the linear least squares matrix to isolate the global parameters -

(geometry) and invert the results to obtain the solution.

Type 1, May 11-18

e « Apply to a ‘simple’ example — Type 1 tracks.
150} o Use gemc cosmics for testing and validation.
a0l = o Shift layers 1-2 (Region 1) by 2-500 pm in x.

oo o millepede reproduces all shifts. § 1
501 (e * Apply to Type-1 cosmic ray sample from SVT.
, o Fixed layer 4 in millipede fit to SVT residual.
Blue - Reconstruction

o Good agreement between millipede mis-

0 )
Red - milepere, Layer 4 alignment and residuals.

Uses matrix form of least squares method and divide the elements into two 7

‘ Jerry Gllfoyle \

Type 1 tracks —
sensors are
horizontal.

| CLASI2SVT
I Cosmic Events
I Blue - uncorrected

| Layer5
L Sector 10

LI LI I L L B

fixed at residual . ) . . /
-50; . «— o Fl.t resm.lual and resolution improve. 4°:
o « Analysis chain for full set of events complete. .
-100} o~ * First millipede fits obtained.
150l + Testing on Type 1 events now.
W=
-05 00 05

L Yuri Gotra

Residual/Misalignment (mm) First CLAS12 Experiment Workshop

Ny 1]
0.2 0.4
Residual (mm)

<
June 13, 2017 clgs, —



Detector Monitoring Suite: Tracking

[ XOX ) MON12
File Settings
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Detector Monitoring: Detector Level Histograms
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Detector Monitoring: Region Summaries
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Detector Monitoring: Sensor Level Histograms
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Detector Monitoring: Sensor Level Histograms
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Commissioning with cosmic rays
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Reconstructed On-Track Crosses in Cosmic Run (March 2017)
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Cosmic run: reconstructed crosses (global track finder)
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Detector Monitoring: Mean Residuals, mm
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Detector Monitoring: Mean Cluster Charge
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Mean Track Angle

Mean Track Angle
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Detector Monitoring: Mean Hit Occupancy
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SVT VSCM Event Triggering

CLASTrigger
Latency8us
A

Physics Event:

; System Clock Rollover Time:
S 13 days

/\(6)
Level 1 Accept:

1) System reset & synchronization is performed
2) Physics event occurs
3) FSSR2 time unsorted hits arrive

FSSR2 Data:
. g .
(3) FSSR2/Hit Word:
Report Timg Uncertainty ~4pus
Mbps transfer
BCOClock ° °
Counter: | |
y ,
BCO ClockRollover Time:
1= == £ | .
Global Trigger : | 32ps for 128ns BCO clock period
Clock Counter: | I ;
‘ ' Y
1
| -

(1)Bcaggsssg:em (z)phyéféui:em ocr. 4) VSCM tags hits with global trigger counter using BCO #
synchronized at 5) VSCM stores hits in FIFO by strip number
SUNC ok 6) L1A received extracts FSSR2 hits with global trigger

(timestamps=0) counter matching trigger window
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VSCM Trigger Window and Latency Setting (KPP and Cosmic Trigger)

$CLON_PARMS/vscm/clasrun.cnf 3 ek
z VSCM_BCO_FREQ <freq> S : SVT standalone SD
# VSCM_TRIG_WINDOW <windowSize> <windowLookback> <bcoFreq> 10* ; trl_gger fOI.' cosmic:
VSCM_CLOCK_EXTERNAL window size 0.8 ps
# Set BCO frequency to 4 MHz r (6 BCO)
VSCM_BCO_FREQ 16 10°
# Set Lookback parameters to 256=2 us window, 512=4 us lookback, 4 MHz BCO g
# KPP: sync with CLAS trigger (added 6600 ns) L - I o
#VSCM_TRIG_WINDOW 256 1064 16 0
# cosmic trigger from SVT1's SD (96 * 8 ns =768 ns =6 * BCO, 1 BCO = 128 ns) BCO BCO TART
VSCM_TRIG_WINDOW 96 224 16 //
8 KPP: window size 2 ps o SVT2 .
S . (16 BCO)| SVT SD based standalone cosmic trigger: (slave) 5
10°¢ Double hit in 2 out of 3 crates TSNS
i 85% events have reconstructed track .
10° = » \ SVT3.
- . SVT1 (slave)
i \ (master) «
10* - | ‘I_,_:_\\‘ ,,: Target @ /
o 5 10 15 20 —— N Co A
BCO - BCOSTART . SVT center 128cm

&
N

KPP SVT location

L
3

I Jeff;? son Lab B v, Gotra First CLAS12 Experiment Workshop

CLAS trigger event with track
27 k tracks reconstructed
in KPP runs 803, 809, 810
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Singe Event Monitoring (SEM) Test during KPP run

30000
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15000
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Radiation rates from LH, target are much less than what comes from the dump or carbon target
Tests performed with yoke dump during KPP are sufficient to address the ERR recommendation
Relatively minor SEUs were recorded in SVT readout electronics

VSCM SEE Monitor recorded events are correlated with beam conditions in the experimental hall during the KPP
No errors were recorded during 1 week SEE Monitor testing in EEL

SVT readout and PS crates were operational during KPP, no rebooting required

No readout or data corruption issues were observed

SVT readout electronics and PS are operational after the KPP

Action items:

Ben Raydo

* review beam loss prevention and detector protection measures
« install extra shielding of the SVT cart (polyethylene neutron shielding installed)

+ post a CLAS Note (done)

* keep the SVT crates in OFF state during the beam tuning

« move network switches to the SVT rack
 add heart beat to SEM

H
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CLAS-Note 2017-004
Single Event Effects Test of the Silicon Vertex Tracker Readout Boards

Yuri Gotra, Benjamin Raydo
Physics Division, Thomas Jefferson National Accelerator Facility, Newport News, VA 23606
May 4, 2017

This note describes results of the Single Event Effects test performed during the Key Performance
Parameter (KPP) run in February 2017.

In addition to chronic radiation damage. sensitive electronics may exhibit a change of
state (bit flip, transistor state change etc.) due to passage of a single particle. collectively
known as  Single Event Effects (SEE). SEE could cause important operation
consequences: single bit errors in the data due to a Single Event Upset (SEU), freezing
the readout chain due to a Single Event Latch-up (SEL). or complete failure of a
component due to a Single Event Burn-out (SEB). Single Event Effects have been a
serious concern for the readout electronics operating in the high radiation conditions of
nuclear physics experiments. SEE are experiment specific as the effects depend on the
mixed radiation environment and the electronic components used in the system.

In the high luminosity environment of CLAS12 experiment SEE could become an
important issue. Sensitivity to SEE could potentially lead to contamination of physics
signals, data corruption, reduced reliability of the detector, or reduced detector lifetime.
Although the effects of corruption of small fraction of the collected data are negligible,
possibility of loosing control of the critical detector components should be addressed.
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Local reconstruction (KPP runs 803, 809, 810, CLAS trigger)
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Entries

Local reconstruction (cosmic trigger run 419)
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Mean 127.857
RMS 76.444
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SVT Hit Occupancy (KPP run 799, SVT standalone trigger)
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SVT Operation during KPP

SVT system installed, cabled, checkout complete in 4 days
* Great joint effort with DSG and Mechanical Engineering Group
. For cosmic data the standalone SVT SD based trigger was used
* Cosmic trigger rate was 6.5 Hz (compared to 9 Hz in EEL)
85% standalone SVT trigger events have reconstructed tracks

[ p71 U1, BCO 128ns, BLR on, low gain, 125ns
0

. All channels calibrated, no new bad channels observed ;2 i
. In R1 U1/U3 chips have noise shoulders on the left side of ENC plots 15;’
* Disappeared when the beam pipe was removed Tz
« Data taking and reco chain validated B?O o
« Confirmed signal and noise performance on KPP data g e
« 27 k tracks reconstructed in KPP runs 803, 809, 810 Leakage currents R S Sem b
+ Completed SEE monitoring test, no readout or data corruption
«  Stable running with 99.9% channels operational 7 ;/i N T

® T el o e o o me N oo B om0 % e B @ o <:| SVT Cosmic trigger data
Hit occupancy Track crosses Track 6 angle Normalized x? / - \

5 oo A EEE |
ey [
Hit occupancy Track crosses Track 0 angle Normalized x?2 <—| KPP CLAS trigger data
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Positive Tracks

Resolution
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CVT Integration

Survey of SVT and MVT CVT integration CVT integrated (SVT and BMT)
CVT alignment

o median: 1552 €, RMS: 37 €

SVT noise the same after integration
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CVT Reconstructed Cosmic Track (run 474)
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CVT Cosmic Track Reconstruction (run 474)
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CVT Commissioning Activities (summer 2017)

 CVT Integration Complete
« Geometry description and validation (June)
* Detector Control and Safety System (June)
* Detector functionality checks (June-July)
+ Developing DQM suite (June - July)
« Validation of local and track reconstruction (June - July)
 Monte Carlo tuning on cosmic data (June - August)
» Installation Schedule and Manpower (July)
« CVT calibration (July)
* High trigger rate test (July)
 Detector alignment is critical step in validating the tracker performance
« Complete SVT survey DB validation by August
« Complete SVT alignment by September
« Complete CVT alignment by September
« CVT alignment validation with MC and Cosmic data (July-September)
* Long term stability test (ongoing activity)
« Detector optimization (July-August)
* Detector performance studies (July-August)
 Documentation (May-August)

<0
I -JEff;?Son Lab = v, Gotra  First CLAS12 Experiment Workshop ~ June 13, 2017 CIQS°§_



Summary

« SVT is fully integrated, surveyed and calibrated

 Checkout of the detector services complete

« Checkout of detector safety system complete

« Checkout of DAQ and trigger complete

- Validation of data integrity and reconstruction chain complete

* No extra noise observed after integration

« Detector operation experience since 2015

« Stable running with 99.9% channels operational

KPP installation and system checkout complete in 4 days

« Detector installation procedures and performance in the hall validated
« Confirmed signal and noise performance on KPP data

o 27 k tracks reconstructed in KPP runs 803, 809, 810

« Completed SEE monitoring test, no readout or data corruption

« 100 M tracks cosmic sample collected, alignment in progress

« Conversion of Slow Controls to CLAS CSS complete

« SVT calibration suite complete

« Expert level detector monitoring and validation suite complete

« Conference papers published in NIM, PoS, technical paper in the works
 Documentation of hardware and software available
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