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Motivation

* The CMS pixel detector is the closest detector to the interaction point. At a
luminosity of 10734 foreseen in the near future the current sensor technology will

not survive longer than a year.
* Two different sensor technologies are currently under investigation

* 3D sensors ( the P+ implants are vertically inserted in the silicon reducing the
distance between electrodes and thus reducing the necessary bias depletion
voltage)

* Diamond sensors which are intrinsically more radiation tolerant than silicon

* We have prototypes for both kind of sensor and the goal of this test-beam was to
test them to measure their properties.



Setup

Our pixel telescope is part of the MTEST facility.

Since March 2010, tracking has been requested and delivered to 5 official Fermilab experiments:
T992 - CMS SLHC sensor tests (MCZ, 3D,

Diamond) with Purdue and Syracuse.

T995 - Muon Detector/Tail Catcher.

T979 - Fast Timing Counters for PSEC.

T1004 - Dual Readout Calorimetry.

T1006 - Directly Coupled Tiles.

TELESCOPE BOX CAPTAN STACK POWER SUPPLY DUT SENSOR BIAS
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Detectors Under Test
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Results

Beam profile on the telescope planes
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3D sensor Diamond sensor




Results

Coincidences on the diamond detector

DX (P9 - P2) in lab frame

dxl
Entries 1199
Mean -0.0453
MS 0.4858

onstant 7243+ 3.53
ean 0.004219+ 0.003048
igma  0.07963+ 0.00252

DY (P9 - P0) in lab frame

dyl

7 niries 936
ean 0.1388

M3 0.5194

onstant 64.6+ 3.8

ean 0.0487 + 0.0029
igma  0.06346+ 0.00246




Conclusions

* Thanks to the high statistics we could accumulate with two spills per minute we were able
to test 9 3D and 1 diamond sensors

* The last 2 detectors are still in the beam and will be tested by the end of the day!

* We will test in the future these detectors after they will be irradiated

Thanks again!



