
RD50 Common project proposal: 
Mobility of carriers in irradiated Silicon 

Contact person: Juozas Vaitkus
Vilnius University, +370 68614893,  juozas.vaitkus@ff.vu.lt



The aim of this RD50 Common Project is to create a data 
base about free carrier mobility dependence on fluence

and electric field in differently irradiated silicon.

• Vilnius University team is ready to measure these 
dependences of mobility of carriers by 
magnetoresistance means in the microstrip samples. 

• We also will measure the deep levels (0.5 eV and 
deeper) by photoconductivity spectral 
dependence.



• Red dots  - high E field, microstrip samples
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The discussions on the mobility dependence on irradiation fluence
have been started at 26th and 27th RD50 Workshops

• Marko Mikuz demonstrated 
the indirect measurement 
of mobility in the highly 
irradiated Si, and 
approximated it as a square 
root dependence on the 
fluence. 

• The mobility values in the 
samples irradiated to the 
fluence 1e16-1e17 cm-2 
were similar to our 
measurements of 
magnetoresistance mobility 
in low E.

• It was decided to perform 
more detail measurements 
in the microstrip samples.



The samples: standard microstrips, given by Ljubljana U group.
Silicon strip detectors on Float Zone (FZ) and Magnetic Czochralsky

(MCz) were irradiated by fast neutrons with the fluence up to 1017 n/cm2.

0.00429cm

L/W = 0,0043,  that is very near to
the Corbino dick value, and 

magnetoresistanse effect will be maximal  

It was necessary to:
break down the oxide level;

It would be nice to remove the rear layers



Mobility dependence on neutron fluence

• Samples were irradiated in TRIGA reactor
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1/=1/phonons + 1/impurities

phonons +decreases with E, 
impurities increases with E, 

if impurity is charged.



• We ask the partners to find in your boxes or frigs the differently 
irradiated Si microstrip structures. 
– It would be better :

• if the DC coupling would be possible;
• If the rear structure would be removed to have only the Si with microstrip

contacts. This structure correspond the requirements for the 
magnetoresistance measurements.

• Therefore the partners contribution: 
– 1. A time to find the samples; 
– 2. To realize DC coupling (if microstrip with AC coupling we used a breakdown at 

forward direction microstrip-pad.) 

– 3. The cost of etching of the back contact. 
– (Maybe there is a laboratory which could etch all samples?)

We are ready to measure magnetoresistance mobility and it 
temperature dependence in the microstrip samples.



Additional possibilities:

• As there is an interest to understand the 
influence of a charge in SiO2 layer, it is 
possible to introduce or remove charge in it 
by electrostatic charging (and measure the 
magnetoresistance effect).

• The charge in SiO2 layer influence can be 
controlled by photoconductivity by PC 
spectrum.
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The deep level energy can be determined by 
PC spectra in the impurity region. 



Additional option: deep level energies by PC spectra

• Ec-0.458
• Ec-0.545
• Ev+0.48=1.17-0.48=Ec-0.69
• Ev+0.36=1.17-0.36=Ec-0.81
• Ec-0.1=Ev+1,05,  absent at T=30K, 

appears at T>120 K
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Conclussion

• As there was demonstrated it exist a few 
possibilities to measure or evaluate the 
mobility, I invite all  to join this common 
project to perform the systematic analysis.
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Mobility dependence on sample bias, average E, V/cm
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