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OFs adopted for LHC
UMINOSITY monitoring will
sample the
dr(ﬁic/electromagnetic
showers produced by neutrons
photons in specifically
des d protection absorbers
-

- These detectors will have to
withstand extreme radiation
levels and their long term
operation will have to be assured
without requiring human
Intervention.
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1-Introduction

a) Minimum lonizing Particle (MIP)

creates charges in semiconductor.

Thickness 300 mm CdTe GaAs Si Diamond
Density [g/cm3] 585 5.32 2.33 2.88
Thickness : d [g/cm2] 176 .160 .07/0 .086
(de/dx)min [MeV/(g/cm2)] 1.26 140 1.66 1.78
lonisation potential : 10 [eV] 4.43 4.2 3.61 13
Number of charges created 50’000 53’000 32’200 11’850
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PCAiE X=IRAY detector
runmrqg N LEP fier beam

emitance measurement was
@ally used after

Gray total dose.
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CdTe detector test with MIPS
sampleref 172/ 470 microns

Electrons collected

per MIP (Integrating Amplifier: D. Meier Set-up)
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Test with fast preamplifier and

O0Sr sample 172N 200V
2. /microamp

a
28-Mar—-ae
13:29:43

il

2 ns

5”0 'm ——— e ] ~AMplifier
| output

A:Average 1
2 ns
5. my

L g

eAveraged

(| _IX

— 2856 sSuwps- OUtpUt
: Hampl (12— '

S Noike eHistogram
<0xE >0

of amplifier
output:

—inside Z2856-

«— 1.8 ns

2855 sweeps: average low high sigma
pkpkc12 12.83 my 0.16 26.25 6.51
meant]2 —14.178m —16.283 —90.254 2.028 5l
sdewvil? 3,147 my o.e74 5.147 1.436 oAmp||f|er
rmsC]2 14.558 my 9.277 16.991 z.227 3
2 ns RIS ampl (1) 11.99 my B.16 26.25 Neram developed in GSI

i 5 mv s
2 1 Yoo 5B
3 2 om 505

(De): GSI-DBA-I11
- jDiamond Broadband
1st Workshop on Radiation hard Amplifier: 0.003-2.3

Store to Flpy

semiconductor devices for very high luminosity  eqoyard.rossa@cern.ch GHz bandwidth
colliders CERN 28-30 November, 2001
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Irradiation test at 101> neutrons/cm?2
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Time response of CdTe samples
before irradiation: sample 172REF
after irradiation sample 172N (1015 n/cm?2)
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Laser-test (1047 nm, 60 ps FWHM, 500nJ/CM2)
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fedigtion Tests

m [riga type reactor
{‘hr bljana,Slovenia)

o Irraii'a n steps
10> n/cm?

10> n/cm?

10*% n/cm? activation of all set-up
& next step 101"'n/cm?
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radiation test

1M/ cm? 7

Carrier lifetime measurement
CdTe detector n:389 (441 microns /400 Volts)
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Caﬂ'erﬁfetlme measurement

ﬁer«lOl{5 n/cm?

Log of the Amplitude of the signal decay
in linear scale
CdTe detector n: 389 (441 microns / 400 Volts)
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conclusion

The signal response of Thick-polycrystalline-CdTe is
even better than required for 40 MHz event rate
measurement.

The sensitivity above 100 electrons per micron/MIP
and the fast 50 ohms-preamplifier allows simple
design.

Test with Beam confirms the laser and SR90 test.

Irradiation-test up to 1016 Neutrons/cm? have
demonstrated no significant loss In speed.

m New experiment up to 1017 n/cm?Z is in preparation.

1st Workshop on Radiation hard
semiconductor devices for very high luminosity  eqoyard.rossa@cern.ch
colliders CERN 28-30 November, 2001




W.C. Turner, "Instrumentation for the Absorbers in the Low-
beta Insertions of the LHC," LBNL-42180, Aug. 1988.

R. Jones et al., “Real time display of the vertical beam sizes
in LEP using the BEXE X-ray detector and fast VME-based
computers”, Proc. DIPAC’99, Daresbury, UK, 16-18 May,

1999.

E. Rossa et al, " CdTe photoconductors for LHC luminosity
monitoring”
http://documents.cern.ch/archive/electronic/cern/preprint
s/sl/sl-2000-068.pdf

M. Placidi, E. Rossa, H. Schmickler, “A CdTe Detector for
Muon Transverse Profile Measurements”, CERN-NUFACT-
Note 068, Feb. 2001.
http://sl.web.cern.ch/SL/Publications/bi2001-009. pdf

1st Workshop on Radiation hard
semiconductor devices for very high luminosity  eqoyard.rossa@cern.ch
colliders CERN 28-30 November, 2001




_. | ‘ - -\
WOwleﬂgement @

Willion, @Peyret, G. Rumen, M.
I\/Iagf%&from Leti

s E.Berdermann from GSi

m P. Legres, S. Hutchins, G. Burtin
and J-P. Bindi from CERN

1st Workshop on Radiation hard
semiconductor devices for very high luminosity  eqoyard.rossa@cern.ch
colliders CERN 28-30 November, 2001




