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WP8 task for VU 

– To design and fabricate an instrument for fluence 

monitoring (hadrons) based on free carrier lifetime control by 

microwave (absorption) probed photoconductivity transients 

• to calibrate the samples and characteristics under 

different irradiation 
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“The test of the device for the remote measurement” 
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MW-PCT measurement setup – Helsinki tandem type proton accelerator
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MW-PCT measurement setup – Helsinki tandem type proton accelerator

MW-PCT in situ – Vilnius tandem type accelerator 

T. Ceponis, E. Gaubas, V. Kalendra, A. Uleckas,  J. 

Vaitkus, K. Zilinskas, V. Kovalevskij, M. Gaspariunas, 

and V. Remeikis, JINST (Journal of INSTrumentation), 

6 (2011) P09002. 
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characteristics during irradiation by protons, Review of Scientific Instruments 81, 053303 (2010). 
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User  guide

for manipulations

with dosimeter VUTEG-5-AIDA

2014  Vilnius

“Design and fabrication of the device for the radiation monitoring 

and proton beam profiling” 

General view of the instrument VUTEG-5-AIDA with sample 

compartment C1 devoted to rapid fluence monitoring of  Si 

samples of dimensions 1010 mm2 placed in plastic bags. 



The results of test 

• Samples being in plastic (polythene) 

bag were irradiated and tested.  

• MW-PCD signal amplitude is 

reduced due to excitation light 

scattering.  

• Lifetime values are not perturbed  

due to bag. 
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Sample compartment C1 for dosimetry of samples in plastic bags. 



  

a- The spring-supported sample 
compartment C2 with mounted 
humidity-temperature sensor. 

Screw for fixing 
compartment C2 

MW slit antenna

Sample holder
on moving stage

Springs for 
sample fixing

Temperature sensor

Moving stage
finger

Sample location

b- Fixing of the compartment C2 f  

The compartment for proton beam profiling 



Signal control to define the device working regime 
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The main view of the window for oscilloscope control.  

a- The concave MW-PC transients measured using  appropriate regimes and suitable for further 

analysis.  

b - Typical waveforms of transients of the over-saturated amplitude with convex initial 

components obtained using too intensive excitation.  
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Tests 
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Si, 1,5 MeV proton beam profile
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● Measurement regimes and MW-PCD transients 
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The method is based on direct control of carrier decay transients, registered by microwave probed 

photoconductivity technique. For non-irradiated samples recombination with trapping effect can be 

important, therefore CW bias illumination should be applied to extract recombination lifetime.  

 

For hadrons irradiated samples recombination lifetime can be ascribed to extended radiation 

defects, while trapping centres are attributed to point radiation traps 

U(t)~nex(t=0)exp (-t/R) U(t)~nex(t=0) exp [-t/i,tr (t)] 

i,tr (t, nex(t))R [1+(sh, E(t) /sh, C(t)] 



Does a Shockley–Read–Hall 

recombination model fit to the 

irradiated Si? 

 
(It is incorporated into TCAD and fits very 

well to Si for microelectronics.) 
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Two recombination  centers model 
(Modified A.Rose model) 
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Conclusions: 

• The device for radiation monitoring is 
ready for work. 

• The photoresponse dependence on proton 
and neutron fluence is calibrated but more 
statistics is necessary. 

• The experimental data shows the SRH 
model is not consistent in irradiated Si. 
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