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Outline

● Motivation
● How-to: the grazing angle technique
● Tools: beamline, telescope, etc
● Samples to be measured: let's talk about it :-)
● Practical details: when, where, how, what we

need to do, what you need to do
● Conclusions & Outlook
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Motivations

● Need to parameterize the electric field as a function of
several variables and conditions:

A.Fluence

B.Radiation type

C.Bulk material

D.Temperature

E.Annealing
● Done with Edge TCT measurements

• Possible with test beam data too

e.g. needed for detector
simulaton (digitzaton)
e.g. needed for detector
simulaton (digitzaton)
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Grazing angle technique
● Technique developed by Henrich, Bertl, Gabathuler & Horisberger (CMS note 1997/021)  

• Tracks enter at shallow angle
wrt to the detector surface
• Charge collecton efciency as
a functon of the bulk depth

http://inspirehep.net/record/876443/files/note97_021.pdf
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Exploiting the grazing angle technique

• Use this technique to 
perform ~ 1 μm resolved charge collecton profles

“Simulaton of Heavily Irradiated Silicon Pixel
Sensors and Comparison with Test Beam
Measurements”
V. Chiochia et al., Nuclear Science, IEEE
Transactons on , vol.52, no.4, pp. 1067- 1075,
Aug. 2005

•Parameterizaton of the Electric Field in simulatons
•Comparison data/simulaton (next slides)

http://ieeexplore.ieee.org/xpl/login.jsp?tp=&arnumber=1495807&url=http://ieeexplore.ieee.org/xpls/abs_all.jsp?arnumber=1495807
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Chiochia 2005/06 results

Excellent agreement
Down to the details of wiggle between 500 and 1000 μm
All efects understood
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Tools
● A beamline: high energy particles preferred to

minimize multiple scattering (NB very large
thickness to be transversed)

● A telescope with a high pointing resolution
( O(µm))

● All the necessary infrastructure to precisely
mount the sample, bias them, power the
R.O.C.s, a DAQ system, etc.

● Samples to be measured
● Simulations to be run for selected samples
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Beamline – North Area

H6B: 

120 GeV/c π

0.6 Mparticles/spill

Spill ~ 10 s; supercycle ~ 50 s



12/06/2014 M. Bomben, I. Rubinskyi - RD50 beamtest - 24th RD50 meeting 9

Telescope

ARM2ARM2 ARM1ARM1DUTsDUTs

BEAM
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Telescope characteristics 
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Telescope pointing resolution

pointing
resolution
<2μm !!!
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Hi-η configuration

beam
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Cluster size vs impinging angle

data

simulation
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Groups interested
● Several configurations can be investigated

– Bulk material, type

– Irradiation type, fluence

– Etc.

● Please express your interest and prepare a list
of samples you would like to measure

➔ Send it to Igor and myself by July 1st

● We will try to make a list of measurements with
different priorities

● Then we can start to simulate the selected
samples
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Practical details

● When: 1 week starting from Monday 20/10
● Where: H6B beamline at NA, CERN
● How: using 120 GeV π with the EUDET/AIDA

telescope
● What you need to do:

– Take the RP class (online at sir.cern.ch)

– Get a personal dosimeter (DIS)

– Ask for access authorization via EDH (North Area,
building 887)
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RP online course

https://sir.cern.ch

Scroll
down
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Classes to take

Mandatory

Optional
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Dosimeter
https://dosimetry.web.cern.ch
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Short term dosimeter

CERN
personnel

CERN
associated
members
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Personal dosimeter: requirements
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Medical certificate forms 
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North Area access authorization
https://edh.cern.ch
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Requiring new access
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Access to beam line H6

Don't forget to save & send!!! 
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What we need to do
● Find shifters
● Complete the setup:

– LV PSs needed – electronic pool?

– DAQ PCs: one more might be needed 

● Find a place to store data accessible to
everyone:
– Afs? Eos?

● A place accessible to everybody to collect
information
– Instructions, log files, spreadsheets, etc 
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Conclusions & Outlook

● Combining simulations and beamtest
measurements could give access to the electric
field profile

● To achieve excellent precision high energy
particle beam and high pointing resolution
telescope is needed

● We have all the above ingredients
● We are looking forward to measure your

samples
● ... and for your best shifters :-) 
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Contacts

● Marco: marco.bomben@cern.ch
● Igor: rubinsky@mail.desy.de

mailto:marco.bomben@cern.ch
mailto:rubinsky@mail.desy.de
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