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e | hermo-mechanical &esign: prototypes and simulation

. MaFMT: procurement, magnetic field characterization, QA Prcparation

. Elementarg cell design

° FEE Claro 8v2 status
o Testbeam

. ]rradiation program
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The RICH Upgrade

. Replace HFD with MaFMT

° e lace readout clec’cronics ancl support mechanics
Rep PP

. Moclhcg oPtics for RIC H 1

RICH 2
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Design of the mechanical support structure

e Jhe mechanical structure suPPorting the Cables
PMT, the electronics and l’nousing the services
cooling system is in an advanced c]esign
state. The main uncertainties are related
to the design of the digital electronics
boards which has been modified reccntlg

. Compact clesign — used also in R]CH i
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Prototype Column produced and characterized

Cooling efficiency has been
simulated and measured on a
test setup

Results useful to tune
simulation and refine design

FOV24 Dist = 0.5 Trefl = 23.0 £ =0.90
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Froduccc! from a cast P]ate

Altemative option: Produce from

alaminated bar

— Chea]:)er and better

mechanical Properties but has
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tensions
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Bar Cooling efficiency test
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MaPMT

e (Contractfinalized with [ Jamamatsu for 3 100 small and 450 largc MalPFMT

( ]V window has been chosen based on better radiation tolerance

[ J
e [roduction schedule over 28 months
. Stuclg of Egiciencg of MaFMT in field
— Eﬁcicicncg curves (normalizecl to zero B Ficlcl) averagcc! over all Pixcls of the
R11265 and the KR7600 as a function of the magnetic field aPPlied in both
transverse directions (x and g) and in the longituc!inal direction (z, worst
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Magnetic Shield Design

. Design being refined

)
g r
(5]
2 & —
w Tx\
0.95—
0.9
ossk Central pixel
08— — no shield
- — full shield
0.75H
~ — cross shield
07_ 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1
0 5 10 15 20 25

14/10/15

30
Field (G)

g L
| = ks
[}] -
e B edge pixel
£ ge p
0.95—
09
0.85—
0.8~ — no shield
- — full shield
0.75|— _
~ — cross shield
0 7_ 1 1 1 1 | 1 | 1 | 1 1 | 1 1 1
o) 5 10 15 20 25 30
Field (G)

G. Simi - LHCDb-IT - Frascati



MaPMT QA

o Jest sctups for characterization of FMT i progress, rcac!g be the end of the year

. Examp!e of extraction of FMT parameters from Pulse height distribution: gain, HV dependence
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MaPMT test setups
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QA for the PMT, electronics, EC

. Apri] and Scptembcr workshops for P]anning and agreeing on the QA test Proceciure
. MAFMT full characterization: tube & Pixel gain (HV) (at low and higi*i illumination rate),

dark counts, Peak~to~va”69 ratio, signa] loss, cross-talk, relative light 9ielc] (for some tubes:

Q).
. CLARO currents, comtigure, rea&back, test Pulse, clﬁargc injection.

e [T P s-—curvesfortest Pulse and ciiarge injection (9ic]cling thresholds and offsets).

. E_C threshold scans with constant Pulsed illumination at nominal H\ (9ie|ding oPtimum
attenuation/threshold for each Pixel).

e (olumn i:unctionalitg tests: communication and comciguration Fu”g functional, dark counts,

signal from illumination at nominal HV.
. Commissioning:

— initial comciguration from QA results, F\/ scans with dark counts and i”umination,
threshold /attenuation scans with target HV;

— refinement of comciguration.

14/10/15 G. Simi - LHCDb-IT - Frascati




Elementary cell design for small PMT

. The design has been finalized (Pcn&ing the FRR}
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Elementary cell for large PMT

J USecl in the external Parts of RICHZ to reduce costs and channels

. Design N progress
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CLARO

3 ]:ast single Photon counting with MaFMT

A—\

Ch k FE Data
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CLARO 8 Status

J CLARO 8\/2 is the candidate for Pro&uction
e [Jas been submitted in April and ~250 chips has been
received (if green ]ight from irradiations, beam tests, FRRK)

e Various imProvements over Previous version

— Examp]e : im!:)rovec! threshold and gain c!isl:)ersion

CLARO 8VO
CLARO 8 V1
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Test beam in July and September 2015

« An easy and robust concept was developed
in TB 2014.

« At first the light is totally internally reflected.

« A reflective layer was deposited on the
spherical surface.

« An absorber layer on the flat surface allows
to choose the track path length to accept
photons from.

 |Improved setup developed in 2015

Detector|plane

A

Beam
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Experimental testbeam setup
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One arm of the photodetector
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Two arcs of the Cherenkov rings

TapJura - B . Top Saleve - A
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Threshold setting procedure

= Mngle photoelectron detection efllciency

1% the matie of Hee single phoaelectren peak area abave tee threshald (dack green + omnge] and the
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= Pedestal evenls rejection

Pedestal events rejecticn is the catio betwesn the pedestal area below threshold (Bliee + ght green) and
e total pedestal area [Dlue + light green + erange]
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Detector characterization and HV scans
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Fit of the ring
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Cherenkov angle reconstruction

@ A reconstruction of the Cherenkov angle has been performed

@ Good agreement between MC and real data

Reconstructed MC Ckv Angle

Reconstructed Cherenkov angle
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Real Data Ckv Angle

Reconstructed Cherenkov Angle Real Data : Rand Pixel Hit
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Irradiation program

e

d—-—-—"'"_ff

Irradiations: present status

Components/devices irradiated so far:
 CLARO4 prototypes (protons, neutrons, X-rays)
» Hamamatsu PMT glass windows (protons)
 CLARO8V0 (only cumulative effects with protons on 2 chips)
» Base board and HV cables
 CLAROS8vV1 (with ions in Louvain and Legnaro)
e CLAROS8vV1 (with protons in Legnaro)

Components/devices to be irradiated:
» CLARO8V2 (ALDO?)
* FPGA and digital board
* PMTs + other Elementary Cell single components
* Complete EC from PMT to digital board 3
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Updated Milestones (Draft)

RICH CLARO + Front-End Board EDR, 7th of Oct Oct-14 Oct-14
RICH CLARO + Front-End Board PRR Jan-15 Jan-16
RICH Elementary Cell EDR, 16th of Oct, Baseboard+FEB+Backboard, mechs + thermal Oct-14 Oct-14
RICH Elementary Cell PRR Jan-15 Feb-16
RICH Photon Detector Module EDR, Optoelectronic chain module + assembly Mar-15 May-16
! RICH MaPMT Place MaPMT order and start production Mar-15 Oct-15
RICH Digital board EDR, DB hardware with basic firmware + ECS Jan-15 Feb-16
RICH Digital board PRR Aug-15 Sep-16
i |RICH RICH1 Mechanics EDR, incl Gas encl., Phot boxes, Phot funnel, Interfaces May-15 Feb-16
5 RICH RICH1 Mechanics PRR Oct-15 Sep-16
RICH RICH2 mechanics EDR Nov-15 Feb-16
RICH RICH2 mechanics PRR Jun-16 Sep-16
RICH Installation ready for installation Aug-18 Apr-19

14/10/15
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Conclusions

. Open issues in october 2014 mostlg addressed

- MaFMT QA program, magnetic shield clesign, clarov2 Per‘Formance,
thermomechanical clesign and prototypes, thermal simulation, 7 (-} clcsign, (HV FS

choice]

. Design of the thremomechanical interface is well advanced
. Design of the elementarg cellis finalized

J MaFMT QA program has been defined and contract for Procurement s reaclg to be
signecl

. Magnetic shield design has been imProved
. ]mProvements in CLAROB \2 has been successmcung verified=> candidate for Procjuction

. Testbeam program alloed to stucjg grouncling, noise, threshold setting Procedures and ring

reconstruction
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