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The beam abort system at CMS (BCML)
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Working principle of diamond detectors

Å High voltage applied to metallized 

surfaces of diamond

Å Ionization creates e/h-pairs

Å Measurement of charge carrier drift

IP

BCML1

Å Z = +/-1.8 m, r = 4.5 cm

Å 4 diamonds per location

Positions of diamond detectors at CMS

BCML2

Å Z = +/-14.4m, r = 5 & 28 cm

Å 12 diamonds per location
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The beam abort system at CMS (BCML)
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BCML1

ü Mounted on BCM carriage

BCML2

ü Mounted on wheel structure 

around the beam pipe

beam pipe

ground

positive HV

shield

negative HV

ground

1cm
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Unexpected strong radiation damage at LHC
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Source of graph: M.Guthoff, ñRadiation damage to the diamond based Beam Condition Monitor of the CMS Detector at 

the LHC ", Ph.D. thesis, 2014

Decrease of detector efficiency  

was higher than expected in 

comparison to lab measurements 

(RD42)

ü caused by reduced electrical 

field in a high rate particle 

environment (ópolarizationô)

This talk:

ü Detailed simulation and 

irradiation studies to 

understand this plot

Expected signal 

(RD42)

Measured signal

24GeV proton equivalent fluency (1014cm-2)
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Outline
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1. Measuring the electrical field of a diamond sensor

2. Irradiation campaign

ü TCT measurements at KIT

ü CCE measurements at DESY

3. Simulation of an irradiated diamond detector with 

SILVACO TCAD
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2. Measuring the electrical field with 

the Transient Current Technique (TCT)
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ü Alpha particles are used to introduce charge carriers at the diamond surface.
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Measurement setup

Ramos theorem:

i = q v EV
with i as induced current, q as charge, v the velocity of the charge drift and with Ev the weighting field

Measurement idea
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2. Measuring the electrical field with 

the Transient Current Technique (TCT)
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Measurement setup

Ramos theorem:

i = q v EV
with i as induced current, q as charge, v the velocity of the charge drift and with Ev the weighting field

Measurement idea

ü Alpha particles are used to introduce charge carriers at the diamond surface.
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Intermezzo:

TCT measurement, polarization and electrical field


