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Physics programme at LHCDb relies on good 1'::;

PID, currently provided by 2 RICH detectors L

At low momentum both kaon and proton are g

below Cherenkov light emission threshold [1] :

Idea is to add large area time-of-flight detector S

to provide PID below 15 GeV/c

For K—m separation over 10m, need a per-

track resolution of 10—15 ps 1

TORCH principle |2]

Exploits prompt production of Cherenkov light in quartz bars

Cherenkov photons travel to detector plane via total internal reflection
Photons detected with MCP-PMTs developed by Photek Ltd.
Expect 20-30 photons detected per track

15 ps per track resolution = single photon resolution of 70 ps
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3) Results from 2018 campaign (3]

Prototype equipped with 2 MCP-PMTs
Main aim to demonstrate single photon time resolution

Measurement at several radiator entry positions

Time resolution depends on cluster size and photon pathlength

U%ORCH — O-l%/ICP + Ugrop (t) + O-IQ{O (NhitS)
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tmeas [nS]

Resolution [ps]

SS
S B IS
BSOSO SIoSoo]
TS OTIOTSD
IS5
SSOTSISTSIS

Vertical Pixel
g 260 F IPath numbelsr | | I_;
: 1 : s 240F @1 v4 E
Time resolution approaches design 2 20f w2 x5 =
- 2 200 43 e6 3
Expected path dependence seen 2 180F E
n . = 160F —% 2
Number of clusters seen in reason- £ 14of L. E
: : & 120F Y =
able agreement with expectation S 100 gk 2
mi : - : £ 80f =
Limited by electronics calibration 7 G0E =

l l l
80 100 120 140 16
Total number of reflections in plate

10
Momentum (GeV/c) momentum [GeV/ c]

2) Beam test

o Half-height module with space for 11 MCP-PMTs
« CERN PS T9 beamline provides p and 7m with about 3—-15 GeV /¢ mo-

mentum

e Time reference, threshold Cherenkov counter, beam telescope and trig-
ger scintillators to define beam and start time
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4) Beam test campaign 2022

e Six MCP-PMTs compared to two in previous beam tests

e Improved DAQ to cope with more data
e Better synchronisation between various subsystems

‘elescope reconstruction fully working and events synchronised to
orch data,

— For the first time we have per-track information for TORCH data
analysis
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e Small improvements in time resolution on two MCP-PMTs used before

e Working on calibrations and detailed understanding of additional
MCP-PMTs

o Data at several energies with momentum of 3, 5, 8 and 10 GeV/c
e Aim to demonstrate PID
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