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Overview

The housing of photo-sensors for future RICH detectors is a complex task,
regardless of the sensor choice, due the many requirements.
In order to save on the required resources and simplify the design,
different functions should be possibly integrated all together.

This led to the development of the, today operational, LHCb/RICH
focal surface photo-sensor array, for Hamamatsu MAPMT.

See presentation: The LHCb RICH Upgrade, A. Sergi, this conference.

For the LHCb/RICH Upgrade II, for the Run 5 of the LHC at CERN, the
MaPMT will be replaced since they do not fully ful�ll the detector
requirements. The baseline sensor is Silicon Photo-Multiplier (SiPM)

See presentation: The LHCb RICH Upgrade II, S. Wotton, this conference
See presentation: A novel fast-timing readout chain for LHCb RICH LS3
enhancements and prototype beam tests, F. Keizer, this conference.
The FTDR document on Upgrade II has been recently approved by LHCC
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Overview 2

For SIPM-like sensors, some sort of active cooling is required: the
passive cooling used for MAPMT is certainly not suitable to keep the
sensors at low temperatures of many tens of centigrade degrees below zero.

For the LHCb/RICH Upgrade II, for the Run 5 of the LHC at CERN,
several possibilities are being investigated.
A local cooling strategy is being investigated �rst, to cool down a region
as small as possible around the sensor only, exploiting the industrial
technologies existing today for cooling of solid state devices by many
applications.
Different technologies probably need to be combined, up to an
external cryostat enclosing (part of) the RICH detector, for a global
cooling of the RICH detector.
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Housing photo-sensors: LHCb/RICH at LHC

Main requirements for the photo-sensor housing, regardless of the sensor
choice, include the following:

structural stability to house and secure in place the sensor, the read-out
boards as well as any other ancillary system;
close-packing with large and uniform filling factor on a large surface
provide electrical connections from/to the sensors, thermal dissipation
functionalities for heat transfer to the cooling system and electromagnetic
shielding
provide support for possible optical components (lenses and/or optical
�lter) and for components for calibration systems
ease of access for repair and maintenance.

A modular solution, based on fully autonomous functional units, is
preferred, for ease of construction, maintenance and repair

In order to save on the required resources and simplify the design,
different functions should be possibly integrated together.
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MaPMT for LHCb/RICH Upgrade I

Modular unit: Elementary Cell (EC) which consists of

A Base-Board (BB) with custom sockets to house the MaPMTs. It
provides power, common High Voltage (HV) to the photocathodes of the
MaPMTs, resistor divider chain(s) which supply potential(s) to the
dynodes and connect the MaPMT anodes to the Front-End Boards.
Front-End Boards, each equipped with eight CLARO chips.
A backboard, which interfaces the FEBs to the Digital Board for
con�guration and read out.
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MaPMT for LHCb/RICH Upgrade I 2

Magnetic Shielding is not drawn.
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MaPMT for LHCb/RICH Upgrade I 3
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Base-Board Passive Cooling Design

Base-Board: thick (3:1 mm) PCB

Relevant for cooling is the internal structure, designed on purpose.

Copper layers (6 � 0:105 mm) to help heat conduction

The internal structure of the Base-Board:
3D view of the electrical routing.

The internal structure of the BB: 3D view
of the passive internal copper layer

NB: old prototype, not the �nal routing and thermal layers design.

Roberta Cardinale 8



Base-Board Passive Cooling Design 2

Separated signal and thermal GNDs, the latter
thermally connected to the Aluminum case

8 metalized holes connected to the case, for
mechanical �xing and heat exchange, between the
layers and to the case via the screws
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