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Why need s(uperfast) TOF?

Z-by-timing is crucial for running at high
LHC luminosity, by suppressing accidental
backgrounds:

If Ot = 10 ps can be achieved for a
single ToF, then z-vertex resolution is 2 mm
(fErom time difference for two arms) to be
compared with >50 mm RMS of IR!

Note: Background suppression power 1is
inversely proportional to resolution of ToF!
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gastof: Basic idea

Consider gas Cerenkov as complementary solution to
Quartic:

e Very simple and robust design

e Very thin and light detector - can be used before
the tracking part

e (Very) radiation hard
e High energy threshold

Basic formula: N
pe

U

100 sin?0_, L[cm]

To estimate position sensitivity estimate average
light spot radius (r), at radiator exit:

(r)=05L tanf, = sin®_, L/2

N,. = 200 (r)lcm] sinf,
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Data acquisition
Time measurement

Ejection of gas Injection of gas (~ atmospheric pressure)

R

Aluminium(?)

Mirror (Flat or Spherical?)

Protons
—_—»
Lens? (focusing)
Photomultiplier
Tube (picosecond time resolution)
Electronics_ _ _ _ _ _ _ _ _ _ ____.
Discriminator Amplifier A
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Status

e Tomek Pierzchala and Pierre Rodeghiero-
made MC simulation of Cerenkov detector (ray
tracing) - Gastof is really fast though
provides small number of photons

e We have ordered (or have) all electronics
needed for tests, including two PMTs from
Burle; have received UV mirror (and gas)

e We aim at preparing a prototype for the
beam tests in summer
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First data from Burle!

Couple Sci bloc to PMT and
readout two anodes next to each
other
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Simulations with Burle
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Simulations with Burle (raytracing)

Number of Cerenkov’s photons (before a photomultiplier)
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Simulations with Burle (raytracing)

| Number of photoelectrons (after Burle PM) |
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Simulations with Burle (raytracing)
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Simulations with Burle (raytracing)

| Number of photoelectrons (after Burle PM)
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Simulations with Burle (raytracing)

| Number of photoelectrons (after Burle PM) |
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Prototyping gastotf

BO0mm |

support miroir

tube carré 5050 int

rmirgir

mousse noire 4x4

N : Start with air Cerenkov
60cm long and put to
cosmic rays

Continue with 20-30cm
long prototype using
C,F,, gas (obtained from

DESY)

support phototube
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gastof electronics for beam tests

e Will

use preamplifiers from Hamamatsu

e Discriminators: Either off-shell, or
custom made

e Will
module

e Have
access
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use also CERN TDC (VME) for DAQ - one
ordered

at disposal 3GHz (CERN provides
to 10/20 GHz), 20GS/s LeCroy:
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gastof prototyping

e Mechanics for air Cerenkov is nearly
finished:

Direction of protons

Burle MCP-PMT Amplis SS tube
(mirror inside) (can be over/under pressure)

Once it is assembled and tested will build
shorter version for C,F,,
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Highlights and Further Plans:

¢ Gastof requires maximal (UV) photon
detection efficiency - will continue
improving mirror and photocathode

e To go beyond 10 ps resolution one needs
even faster MCP-PMTs and electronics (note:
Gastof needs only few channels)

e At LHC very high event rates are expected

— high anode currents are needed (and count
rates > 10 MHz)
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