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Motivation

First studies show that 
MPPC can be damaged by 
high neutron rates.

Test done before and after 
irradiation show an 
increase of the dark current 
and rate.
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Toru Matsumura for the KEK Detector Technology Project

Similar results confirmed by FACTOR 
collaboration also on SiPM
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Neutron rates @ BaBar
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Assume, naively I should say, that the there is a single source coming from radiative Bhabhas striking 
some region between Q3&Q4. Its position was worked out from the two counter rates assuming assuming 
the spherical propagation.

Using this spherical model, I estimate a rate of ~1.6x109 Hz going into 4pi for a BaBar luminosity of 7x1033.

From there I can estimate rates at various detector 
faces in BaBar. I have no way to verify that these 
rates are correct. However, Chris O'Grady told me 
that a rate of DCH FPGA resets was consistent with 
my flux estimate on the DCH face, if he uses some 
LHC R&D data.

Last but not necessarily the least: every neutron ends its life with a few Gammas of a few MeV. That is a 
final additional background.

Roberto Fasso from SLAC radiation group 
calculated energy spectra of these neutrons 
at BaBar using Fluke program. Assuming 
4-9 electrons striking Cu or Fe flange, they 
are typically 1-2 MeV neutrons.

Quoting J. Vaʼvra
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The FNG
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Frascati Neutron Generator - @ ENEA

neutron energy spectrum
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Tests and doses
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Currents and rates

7

D. Pinci - IFR session

preliminary

Current w.r.t. the initial one Rate w.r.t. the initial one
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Gain measurement
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pedestal

LED on SiPM

Before irradiation

After irradiation
3.07x1010n/cm2

pedestal

After irradiation itʼs impossible to distinguish the peak in the charge distribution.

The distribution also peaks at lower values.

preliminary
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Light yield: SiPM
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non irradiated
~3.07x1010 n/cm2

~7.32x1010 n/cm2

non irradiated
~1.25x1010 n/cm2 

~3.07x1010 n/cm2

~7.32x1010 n/cm2

The light yield about one half.
Efficiency much lower
Pedestal broader
No trivial dependance on the dose

Scintillators + 1 Kuraray + SiPM @ 150 cm

After irradiation 

pedestals

preliminary

{
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Are there other options?
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•! Measured Light Yield in ~realistic conditions: 2 cm thick 

scintillator (actually 2x 1cm sandwitched…) , 4m WLS fibers, 

10m CLEAR  fibers on 2x2 mm2 SiPM 

•! In the CLEAR fiber the light loss is the expected  factor 3   

•! Light collection does not increase linearly with number of fibers, 

with 3 fibers we gain a factor 1.65 

•! Saint gobain (better time resolution) have a  30% lower Light 
Yield   

•! preliminary results of SiPM/MPPC radiation tests (see G. 

Cibinetto/ D.Pinci  talks) show that moderate radiation reduces 

significantly the signal 

•! So... 

•! To bring the light signal out of the detector looks very 

“inefficient”  (and also expensive)        

•! Photodetectors should be properly shielded on the detector 

•! Simulations/studies of neutron flux on the detector is very 
important  

W. Baldini - IFR session

We studied the possibility to bring the photon detectors out of the iron, in a region 
with lower neutron rates and easier to shield.
Need to add ~10 m clear fiber: light yield reduced by a factor 3.
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Summary and outlook
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The neutron rate is a serious issue for the SiPM/MPPC devices. More studies will be 
done to understand the failures.

The BaBar neutron rate is already too high for SiPM

R&D shows that we cannot take the photon detectors out of the iron.

Some kind of shielding will be needed. Tests will be done to understand what can be 
done to reduce the flow.

What will be the neutron rate for super B? really 100 x BaBar?

Is the simulation helpful? Is the superB design so different from BaBar to expect 
other differences?

What can be done to shield the source of the neutron?


