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Has the detector been completed towards

operation? If not, what are the completion/

commissioning schedule and tasks?




Project Milestones

. MS | Finish FY 14 FY 15 FY 16 FY 17 FY 18
Activity Name Date | v | Date
412|341, 2|3, 4|1 2|3,4|1|2|3[4|1|2]|3
RICH Milestone Schedule
Start of US Scope of RICH Project 9/30/13 | 1 |9/30/13
PMT Contract Awarded 9/30/13 | 1 |9/30/13 o & Start Milestone with Float
Start Aerogel Procurement 123113 1 |1/31114 *
Start PMT Production 1114 | 1 [13114 4= h Finish Milestone with Float
FE Interfaces Defined; Preliminary Electronics Design Completed |3/31/14 | 2 |4/30/114 *
Identification of Mirror Technical Specification 33114 | 2 |4/30114 *
Identification of External Frame & Electronic Panel Tech Specs 313114 | 2 |4/30114 *
First 20 PMT Delivery 4/30114 | 2 |5/30/14 &=
Start Mirror Procurement 6/2/14 1 | 71114 o
PMT First Delivery Acceptance Testing Completed ©6/30/14 | 2 |7/30/114 *
First 1 m2 Aerogel: Order for Procurement Submitted 6/30/14 | 2 |7/30/14 &
Start Metallic External Frame Procurement 8/1/14 2 | 9/314 =
DAQ: FPGA Board Design and Firmware Develop Completed 9/30/14 | 2 [10/30/14 L
Start Mirror Production 1213114 1 |313115 | —
DAQ FPGA: Order for Procurement Submitted 1/30115 | 2 |[2/27/15 &
FE Electronics: Order for Procurement Submitted 2027115 | 2 |3/31/15 -
2 m2 Aerogel Production Completed 3/3116 | 2 |5/311186 -
Start Electronic Panel Procurement 4/1115 2 | 51115 @=
Start First Spherical Mirror Characterization 3/31/16 | 2 |6/30/16 o —
FE and DAQ FPGA Boards: Production Completed 4/29/16 1 |6/30/16 *
2 m2 Aerogel Acceptance Tests Completed 4/29/16 | 2 |6/30/16 L
External Frame & Electronic Panel Completed 3/31/16 | 2 |6/30/16 O
Mirror Production Completed 11/30M16 | 1 |2/2817 G
PMT Production Completed 123115 1 2/1116 *
Start Mechanical Assembly Test 1213115 | 2 |2/29/16 h
Start FE and DAQ Electronics Characterization 6/1/16 2 | 8116 |G
PMT Characterization Completed 3/31/116 | 2 |4/29/16 a
Mechanical Assembly Survey of Spherical Mirrors Completed 338117 | 2 |4/28117 L ]
3 cm Thickness Aerogel Production Completed 9/30M16 | 2 |11/30/16 -
Mirrors/Ext Frame/Elect Panel Arrive at JLab 8/31/16 | 2 |12/30/16 e
Start RICH Assembly 10/316 | 2 |11/2116 9=
Aerogel Production Completed 33117 1 |713117 | —
RICH Assembly Completed 8117 2 | 9117 &=
Start RICH Installation 8117 2 | 9117 €=
RICH Project Completed 9/29/17 | 1 |3/30/18 h—
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Assembling test ongoing in Italy
Delivery expected before the summer

Next:
- Closing panel (Argonne)
- Cart and joints for Installation (LNF)
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All tiles are measured at the production
site (Novosibirsk) before delivery approval.

Acceptance tests at JLab and CUA.
Stress tests and optical study at Ferrara.

3 cm layers:
Production tiles fulfill specifications
Tile delivery proceeds steadily
36 tiles out of foreseen 72 approved

Next: start 2cm layer production

65 70 75 80
Scattering Length [mm]

Same spectrophotometer with
large sample compartment
available @ FE and CUA.

Laser bench @ FE for
specific light propagation
Tests (FS, double passage)




Surface analyzer
(waveform sensor)

Spot image sensor
(point-like source)
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Reflected image comparable
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with the 1 mm source size

and stable over time
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I O T Produced at CMA (Tucson, AZ)
bl 4 Mirror delivered (out of 10)
) Surface accuracy better than specifications
50 Areal density better than LHC-b
> Next (LNF):
200 - Mockup for assembling
100 - Support structure
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Produced at Media-Lario (Bosisio Parini, Italy)
2 Mirror produced (out of 7)

Surface accuracy better than specifications
Reflectivity fulfilling specifications

Next (LNF):
- Validate aerogel assembling procedure
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(2D scan)
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Full characterization done on a pulsed-laser bench

Photomuttiplier CA7452 Photomultiplier CA7452 l

P T T e . R

T i ] e R o ] i W
os : : : :
. _ :
.

<35>/ YIELD (arbitrary units)
8 2 &8%88. ~

Vavange

01
08
008
007
006
005
oot
£ £l 3 e EJ EJ K E e
‘Anode Number Anode Number
otomutipiier CA7452 Photomultiplier CA7452
T T
050, 1100, e s, 5
CpsD:cased’  C0S4:coted HV=1000: coshcotod HVA1050:oted! _ HV=107S: dashed

uniform pixel illumination

1200

1300 71400

FADC counts

T
HV-1000,bhack  HY=1050, okt V=110, g
s | 1 0048 agto'vne - - 0DS: aashed “00s#: datres

cioncy threshold stabiy (percont per channel)

SPE offi

All MA-PMTs delivered
2 out of 391 rejected and substituted
Stand-alone characterization done

Storing info into CLAS12 database (JLab/DU)

Next (FE + JLab):

- Characterization with RICH electronics
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- Production done
- Stand-alone validation done

Asics+Adapter
- Pre-production done

- Stand-alone validation done
- All MAROC3A chips delivered

Succesfully Test-Beam @ Fermilab

Next (FE):

- Complete production before summer




Electronics

Noise, single (photo)-electron signal

FLeadin database
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SY4527 LV & HV Power Supply 5 SSP Fiber-Optic DAQ
(compatible with EPICS) (compatible with CLAS12)

CAEN SYas27

ervice
N/ Loglines
= /0 cables
N 25.3mm

—

Alphawire 1896 4C 20AWG

HTC-50-1-1 HV —
23.2mm, 138 cables _

[ ] : P
- / —
- —

R fanout body e
211.20mm —5




Services: Backend Electronics

PATCH PANELS ELECTRONIC PANEL
Power supply system EQUIPMENTS RACK I
compatible with CLAS12
it 5 il - f 138 400
L HV 1.1kV/1mA 138
BOARDs ADAPTER MAPMT
A1536 BOARD 0.25W
32 channels HTC-50-1-1
3kV/AmA 23.2mm 1:3
I . 5
Ethemet | | CONTROL Power “
< > (CPU) Supply Units “eo
600+1200W —
I 35 Pemmmmmn | =
" 5 : 138 138
CONTROL CAEN 8Y4527 | poapnc 5V/4A : 70
ROOM 19" wide, 8U A2518 : FPGA |- == -+
8 channels o 1:2 BOARD ASIC
8V/10A ’ . . Alphawire 5V1A BOARD
floating! A —" 4 X 20AWG
| I 25.3mm
> 36 36
P L SSP @3.0mm
b " | BOARDs
MTP / MTP - LC et
1:4 Aok . . .
19” wide _—
.O RICH DETECTOR (1 SECTOR)
Loglines encumbrance:
High Voltage - 1413 mm?2
Low Voltage - 1966 mm? 10 meters 4 meters

Optical Fiber - 324 mm?2
TOTAL = 3704 mm?
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Services: Gas Systems
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cRio Logic - __|RICH Air DUT Temp Limit -
RICH LV Interlocks RICH Component Temp Limits _
Power Supply | ST Other Limits » m
Cooling Circuit Interlocks for RICH HV and LV Power to be Enabled : ‘
Air Compressor Power ON Interlock — I1 and/or 12 or PS Power is Disabled @‘"ii B
Air Pressure Interlock — I3 > 100 psi (TBD) or Power Disabled Y
Air Flow Interlock RICH #1 Power — 14 > 90 slm (TBD) or Power to RICH #1 Disabled
Air Flow Interlock RICH #2 Power — IS5 > 90 sim (TBD) or Power to RICH #2 Disabled ‘ 4 %737 To electronics

RICH Cooling Circuit s
Diagram with Interlock
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RICH Detector N2 Purge System Diagram
(G. Jaco bS) W George Jacobs 05/19/2016

RICH N, Pure Gas :
System Diagram

Flow Rotameter
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ot RICH #2

Flow Transducer Physics DSG group

Pressure Control Bubbler
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JLAB12 CLAS12 RICH

DAQ and Calibration:
- Tested on PCl-e optical link

Next: SSP and CODA

Hv: 1075 [|J op: 13 [ Parameter: NUAV Generate Graph for selected PMT Generate Histogram (All PMTS)

LOW VOLTAGE
| 1 | set |

TEMPERATURE

Reconstruction:

Full chain under development:
- gemc simulation
- coatjava based reconstruction
- java based event display

Next:
Optimize for KPP

Slow Control:

Basic hardware supported by CLAS12
- SY4527 power supply
- cRio for gas systems

SSP will provide temperature and
bias voltages for all chips

Next: Implementation within CLAS12




Tasks Toward Completion

Component production organized subject to assembling schedule

|201(-3 2017
I I I T I T I I I I I T I I I T I T
Name !May June July August September October November December January February March April May June July August September October
| I
= @ RICH Construction
=l @ Mechanics

© Mechanics Construction

© Mechanics Assembling Test
B
B

© Mechanics Shipment
© Installation Tools
= @ Photo Detector
© MA-PMTs
© FPGA
© Adapeter + Asics
© Characterization V"1
S —

4 N\
5 o Mirrors Critical path: 4 months
S Flanar Mirroe ! contingency included
o Spherical Mirror = b a \ Y,
© Support Structure i /
5 © Aerogel il

© 1stlayer ]
o 2nd Layer —————— OO I O
[
—

..............

© 3rd Layer
= o Services
© Power Lines
© Gas System
= @ Reconstruction Software
© Reconstruction + Database
@ Slow Control [ k
© DAQ (SSP) [ I
£ @ RICH Assembling
Mechanics
Planar Mirror I —
Spherical Mirror
Aerogel L }-
Electronic Panel 1
Services + Interlock |
Cooling Test /]
Final Assembling ]
© Commissioning without beam [ |
@ RICH Installation | —
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CLAS12 RICH Status

v Components

- Under production
- Performance in line or better than the design specification

- Deliveries organized subject to assembling schedule

v Assembling & Installation

- Start foreseen in October 2016
- Almost 1 year before installation
- Comprises commissioning of all systems without beam

v Operation

Hazard identified
Services defined to be compatible with CLAS12

Slow control and Interlock under development
Reconstruction software under development

CLAS12 RiCH Readiness Review, 13t June 2016



