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● OUTLINE

➢ Occupancies
➢ High Sensitivity and Thin Devices in CLIC Background
➢ NIEL
➢ Test Beam
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Occupancies in an 20x100um2 APD
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ILC - CLIC
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ILC CLIC

BX / Train 2820 312

Time between BX 337ns 500ps

● Train structure in ILC-CLIC.

● Density of Hits/BX in ILC.

Hits/mm2/BX
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Background vs DCR
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● Density of Hits/BX in CLIC.

            a)  Inner Disks FTD                                               b) Barrel

● Hit densisty/pixel/BX. Pixel of 2000um² APD
● ILC VXD  →  6e-5 – 5e-7
● ILC  FTD  →  3e-7 - 2e-8
● ILC  SIT  →  3e-7 – 8e-8
● CLIC VXD  →  2e-5 - 2e-6
● CLIC Inner Disks FTD→  2e-5 - 2e-7
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Background vs DCR
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● DCR vs Voltage

● For an APD 20x100um2 biased 1V over breakdown. DCR=6kHz
● DC Counts in ILC BX time: 2e-3
● DC Counts with 10ns of gating: 6e-5
● DC Counts in CLIC BX time: 3e-6
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Background vs DCR
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● Summary

CLIC
[Hits/Pixel/BX]

ILC
[Hits/Pixel/BX]

VXD 2e-5 - 2e-6 6e-5 - 5e-7 

FTD 2e-5 - 2e-7 3e-7 - 2e-8

SIT 3e-7 - 8e-8

DC Counts/BX

3e-6 2e-3

With 10ns 
gating

6e-5
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High Sensitivity and Thin Device into
CLIC Background 
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Technology dependence Studies

● Studies of background to know the occupancy of the detectors don't take into 
account any special technology.

● Different types of technology present different energy threshold. From single 
electron to 400e.

● Different technologies present different sensitive thickness. From 1um to 
200um.

● Different detection threshold and sensitive thicknes could mean different 
occupancies in the detector. 

➢ ↑ Sensitive thickness     →     ↑ Hit Density by clustering.
➢ ↑ Detection threshold     →     ↓ Hit Density by losting hits without enough 

energy deposition.   

Valencia '11
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Photon distribution. Interaction with the FTD.

●  10 photons of 
10^4 hit the FTD 
releasing ~1keV

Looking for a possible problematic radiation 
source for detectors with low energy 
threshold.

Detectors in FTD are 
transparent for photons. 
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Varying the sensitive depth.
Number of hit 25x25 um² pixels increases strongly with increasing thickness of 
the active layer.
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Irradiation
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NIEL Study
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● Leakage current of 10-9 provoke 6kHz of DCR with 1V of overvoltage.
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NIEL Study
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● Leakage current due to neutron flux

I=V=1.59 ·10−13A

with α=3.99·10-17A/cm, Ф=1012 n/cm2 and V=4000μm3.

With this increment of leakage current due to irradiation is not expected an
important increment of DCR.
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Test Beam
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Geant Set-ups

Set-Up
● Trigger: 2 or 4SiPM, 2 scintillators
● 2 DUT, 250μm of thickness for each one.

Sources for CERN and DESY
● Pions. 120GeV
● Electrons. 6GeV
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Set-Up used in Geant4 to performed the simulations
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Summary. Pixel width: 20μm. Guard Ring: 1.5μm
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Trigger 
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Conclusions

● DCR is in the same order of signal for CLIC but two orders more in ILC 
● APD represents a better technology due to its thickness in density detection 

because of custtering.
● Present APD leakage seams to be enough big to blind the increment of leakage 

current due to non ionization radiation.
● Test Beam in DESY has to be the test for a good Test Beam in CERN.

● Energy source in DESY could permit distinguish between pixels.
● Energy source in CERN culd permit distinguish detection in guard ring. 
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