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o MS FY 14 FY 15 FY 16 FY 17 FY 18
Activity Name Date | '\
4 2| 3 2| 3] 411 2| 3| 41| 2] 3] 4] 1 2
RICH Milestone Schedule |
Start of US Scope of RICH Project 9/30M13 | 1 L 4 I
PMT Contract Awarded 9/30M13 | 1 ® I & Start Milestone with Float |
Start Aerogel Procurement 1213113 | 1 H ||
Start PMT Production K a | —— Finish Milestone with Float ||
FE Interfaces Defined; Preliminary Electronics Design Completed |3/31/14 2 ’ 4
Gas System: Design Completed 33114 | 1 ¢-
Identification of Mirror Technical Specification 313114 2 *
Identification of External Frame & Electronic Panel Tech Specs 33114 2 ‘
First 20 PMT Delivery 4/30M14 | 2 =
Start Mirror Procurement 5114 1 a
PMT First Delivery Acceptance Testing Completed 6/30/14 2 *
Start External Frame Procurement 7mMn4 2 &
DAQ: FPGA Board Design and Firmware Develop Completed 9/30/14 2
Start Mirror Production 12/31114 | 1 | —
FE Electronics: Order for Procurement Submitted 130115 | 2 &
Aerogel: 2 m2 Delivered 33115 2 h
Start Electronic Panel Procurement 4115 2 &
StartFirst Mirror Characterization 6/30M15 | 2
FE and DAQ FPGA Boards: Production Completed 7/30M15 1
Aerogel Acceptance Testing Completed 9/30/15 2 ﬁ
Mirror Production Completed 9/30M15 1 F
External Frame & Electronic Panel Completed 10115 2 *
PMT Production Completed 12/30/15 | 1 *
Slow Control: Procurement Completed 12/3115| 1 +
Gas System: Procurement Completed 12/3115| 1 *
Mechanical Assembly Survey Completed 12/31115| 2 *
Start Mechanical Acceptance Test 12/3115| 2 h
Start FE Electronics Characterization 172916 | 2 =
PMT Characterization Completed 373116 2 =
FE Electronics/Mirrors/Ext Frame/Elect Panel Arrive at JLab 813116 | 2 ﬁ
Start Assembly RICH 10/31/16 | 2 Iﬁ
ontalbrigo V A RICH Meeting VI3 / ab




Milestone: Identification of External Frame & Electronic Panel Tech. Specs. (3/31/14)
RICH module designed to be as much as possible close to the existing LTCC sector layout

60°

Spherical Mirror

3412

Lateral Flat Mirrors

PMTs Electronic Panel

Front view
Scale: 1:15

Aerogel Wall
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Xterndl rrame ectronic Fane

Milestone: Identification of External Frame & Electronic Panel Tech. Specs. (3/31/14)
Electronic panel designed as self supporting element to allow external PMT assembling

\ CABLES & GAS PIPES ROUTING WAYS

PMTs WALL

LATERAL SUPPORT FRAME
Material: Aluminum Shaped Sheets




The panel should host PMTs and electronics and be light and gas tight to divide
the inner dry N, volume from the electronics cooled in controlled atmosphere
Mechanic and Electronic design ongoing in parallel

Support panel

Adapter boards

> D. Orecchini

Contalbrigo M. CLAS12 RICH Meeting, 5" March 2014, JLab



Gas system & Electronics Cooling

Milestone: Gas System: (Preliminary) Design Completed (3/31/14)
Needed to identify requirements for the mechanical structure
Experienced manpower (INFN-Bari) assigned to this task

GAS IN-LET PIPES

GAS EXHAUST

Contalbrigo M. CLAS12 RICH Meeting, 5" March 2014, JLab



_ Read-OutElectronics

Milestone: FE Interfaces Defined; Preliminary Electronics Design Completed (3/31/14)
Readout boards serve groups of 2 or 3 PMTs 2

FRONT SIDE

Preliminary ASIC BOARD routing (INFN) S. Turisini

ADAPTER BOARD

AL T

VT,

ASIC BOARD

DGR AL RLARAL AL RARRA A b,

Preliminary FPGA BOARD 2D layout (JLab) C. Cuevas




FE interface pin assignment defined

2

b R Bl VA B ) R Bt B ) B ) B B B
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d

J[ID mrc |ERF5 mrc
] 2 ] rone 1 5] nones
gl 2 El rone 2 ] nons
€22 1 113 E 2 152
€20 1 318 - 2 51
€28 1 321 B 2 5L
= [ <€ 1 120 3 2 153
£ | s 1 123 7 2 156
=2 1 122 L T [
51 1 128 9 2 158
£g 1 41248 ‘Q 2 157
15 1 327 1 2 360
E|ea 1 126 2 159
3 E 1 123 2 182
BES 1 428 2 181
HE 1 131 2 i
HES 1 130 2 83
B 1 133 2 165
€82 1 132 2 165
Tl 2 1] Tone 0 nons
&] 2 ] rons [ nons
G 1 35 P2
HEE 1 134 2 167
€| a7 1 137 2 70
B 1 136 2 169
£]103 1 REL] 2 172
€]1co 1 138 2 k]
& |108 1 141 2 174
& [10e 1 140 E 73
& |118 1 143 2 175
5|12 1 a2 2 375
E 120 1 a5 2 75
2 ) i a8 2 77
€127 1 147 2 180
€124 1 145 221 2 T
£]133 1 143 230 E 182
€]130 1 148 227 2 1
6] 2 E] rons 213 o none
2 ] rons 2 ] nons
138 1 182 28 114
10 1 et p: 51
148 1 =3 3 T
€ [1a2 1 i3 2 132
6 |151 1 156 3 76
s |7ae 1 i 2 4 213
157 1 58 s 4 73
154 1 157 3 3 nons
= 162 1 60 3 3 =1
€ [1e0 1 53 r 3 nons
€ |1es 1 162 14 4 80
A 1 el 20 : 133
175 1 162 13 4 78
172 1 163 3 2 nons
181 1 768 27 15
178 1 165 7 nons
27| 0 |rens 2171 C [ none
218 (] rone 11 ] nons
187 1 168 25| O | none
184 1 TET 12| C [ none
183 1 170 23| © | none
150 1 €3 i]S| © [ rone
€l1se 1 172 33 4 232
186 1 17 1 ] nons
B T e 2 C_{ none
202 1 373 1 C__ | nons
211 1 176 36 3 131
208 1 75 335 E) 52
217 1 178 2 T [ nons
214 1 177 2 -] none
223 1 180 45 3 13
[320] 1 373 22 B 118

Milestone: FE Interfaces Defined; Preliminary Electronics Design Completed (3/31/14)
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Milestone: Identification of Mirror Technical Specification (3/31/14)
Manufacture Engineering Phase ongoing with companies in Italy and USA
In contact with CERN laboratory for mirror characterization

Radius tolerance <= 1%
Surface accuracy: 5 um RMS
Surface Quality: 3 nm RMS
DO<5 mm

Reflectivity > 90%

Planarity tolerance <= 0.1 mm
Surface accuracy: 5 um RMS
Surface Quality: 3 nm RMS
Reflectivity > 90%




CFRP Spherical Mirror

FEM mechanic analysis is being connected
to optical performance evaluation

|:'> S. Tomassini
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Two mirrors demo in preparation at CMA (USA) :
- CFRP skin and rohacell core

spherical shape, 30 cm diameter

15t demo: 3.5 m radius, LHCb finish, from a CMA mandrel

Total R Factor [Spectralon™]

not fulfilling specs. [

to be redone by the end of March

2"d demo: 4 m radius, CLAS12 finish, from the Marcon mandrel

Reflectivity well below 90%

O ‘900 ‘9(90 600
Wavelength [nm]

Ronchigram
indicates edge effect

Return spot size =1.25 mm




Mandrel demo in preparation at Marcon (Italy) :
- supremax (borosilicate glass) material
- spherical shape, 4 m radius, 35 cm diameter

|::> delivery expected middle of March

6 ! 5 | 4 A4

3 | 2 | 1
C-C(1:2)
I——-r—lb,b
2| ( v )
3,58°
C| Ic
Core: f-:mmé'e
-Rohacell 16-110 -thickness 15 mm R4015.8
[~—R4000,6
R4000
B
Laminate - laminato_02
Plies D ( 1 2 1 )
& Cycom 381 M7 UD nominal
b M0AFCIN0
) NATIONAL INSTITUTE OF NUCLEAR PHYSICS |
INFN FRASCATI NATIONAL LABORATORY
ACCELERATOR DIVISION
FINSH NEXTABSYOWG [GUANT NOTE MECHANICAL ENGINEERING SERVICE
GENERAL TOLERANGES UM N 2201 T CLAS12
14-11-2013 CFRP Rch
DATE MATERIAL WEIGHT SCALE
CFRP MIRROR PROTOTYPE A
VACUUM DIAGNOSTIC ACC.PHY. ELEC. ENG.
GUALITY ASSURANCE A3 DRAWING K. REV
| st | Fogho N -
DRAFTER | DESIGNER | ENGINEER | APPROVAL CFRP mirror_02 B
[} | E) | 4 2 | 1




Two demos under preparation at Media-Lario (Italy) :
- soda-line mm glass skin and Al honeycomb core
- reinforced frame for aerogel holder
- 1stdemo: 1.6 mm (standard) glass skin thicknesses

CFRP Entrance Panel

delivery expected middle of April

- 2" demo: <1 mm (goal) glass skin thicknesses

Aerogel bricks

Glass skin
Mirror




Milestone: Start PMT Production (1/1/14)
- H8500 chosen for the first 80 PMTs (H12700 not ready)
Milestone: First 20 PMT Delivery (4/30/14)

acceptance test bench ready at Jlab (A. Kim)

- characterization with digital readout ongoing
- inter-calibration procedures under development

Pedestal

SPE (dark counts)

Rate

420

y=ax+b
a =0.067 (0.003) [Hz/ DAC]
b =395 (1) [Hz]

400
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300

L1y 1
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L |
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P |
600

1
650
DAC

Threshold scan of dark count digital readout

JLab test bench




Aerogel Manufacture Engineering:

Layer I and IT

- maximize production rate for large scattering lengths (>50 mm) 3 om thick Aerogel

- minimize edge effects (large area tiles)

. Layer ITI 2

- improve bottom surface accuracy 2 em thick Aerogel Ll
Large area - High |

> Started in December 2014 fransmitance Tl

Aerogel Production Phases:

1) First layer of the tick radiator ~ 2 m? by March 2015
- minimum requirement on optical quality

> under negotiation (INFN)

II) Second layer of the tick radiator
- medium requirement on optical quality

l1l) Thin radiator layer
- maximum requirement on optical quality




Aerogel Radiator

Manufacture Engineering Phase ongoing with Novosibirsk to improve and stabilize
large tiles production yield and transmission length:

I::> large tiles (20x20 cm?) yield acceptable for mass production has been achieved

|:'> new tiles with optical improved surface ready for test

Contalbrigo M. CLAS12 RICH Meeting, 5" March 2014, JLab



_ BTFTestBeam

To verify in real (Cherenkov light) conditions
MAROCS3 digital readout performance

Aerogel refractive index homogeneity, surface and edge effects

H8500 I

Radiator

! —

beam

radiator

S. Mirazita




Contalbrigo M.

RICH Project Latest’s

v Ongoing: Mechanic and Readout Electronic design
v Ongoing: Mirror and Aerogel manufacture engineering
v Ongoing: H8500 and H12700 characterization

April: first 20 PMT delivery

April: BTF test-beam

Before summer: start aerogel production

Before summer: start mirror procurement

Fall: prototype of readout electronic ready for tests

CLAS12 RICH Meeting, 5" March 2014, JLab



