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SILICON MICRO-PIXELS AVALANCHE PHOTODIODES AND SCINTILLATION 
DETECTORS

Gain=Cpixel*(V-Vb)*nph.e 

PDE (λ, U,T) = QE(λ,T)*Gf*Pb(λ,U,T)

MAPD 3A 3N 3N1P

Density-
pix/mm2

15000 15000 15000

PDE ~13 ~27 ~30

Gain-104 2 5 5

Sensitivity 
     (nm)

450-550 450-550 450-550

Amplitude spectra obtained with 
MAPD-3N at detection 137Cs
 g-ray  with an LFS scintillation 
crystal of size 2*2*10mm3 at T=21C. 

 Amplitude spectra obtained with
 MAPD-3N at detection  Co60
 g-ray  with an LFS scintillation 
crystal of size 2*2*20mm3 at T=21C. 

Amplitude spectra obtained with
 MAPD-1P at detection Cs137 g-ray  with 
an LFS scintillation  crystal of size 
3*3*0.5mm3 

CV characteristics of the new alpha 
detector

Capacitance-Voltage characteristics 
of the new alpha detector

In this work the performance of new generation Micro-Pixel Avalanche Photodiode (MAPD) is described. 
Micro-pixel avalanche photodiode manufactured by Zecotek Photonics Inc. Micro-Pixel Avalanche 
Photodiode has the following features: gain can reach values of 105, photon detection efficiency is 30-35 
% in a wide wavelength range and pixels density is 15000pixels/mm2. 
We report the results of gamma-rays and alpha particle detecting measurements performed using 
lutetium fine silicate (LFS) crystal by micro-pixel avalanche photodiode. In the experiment was used 
different size of LFS scintillators (3x3x0.5 mm3, 2x2x10 mm3 and 2x2x20 mm3) which were manufactured 
by Zecotek Photonics Inc. The following results are obtained energy resolution of 30% for 59.6 keV 
gamma rays from 241Am, 11% for 662 keV gamma rays from 137Cs, 6.25% for 1.3 MeV gamma rays from 
60Co source and 8.6% for 4.5MeV alpha particle from 241Am source.
Another new alpha particle detectors based on silicon manufactured by Russian acronym - FSUE VNIIA  
too. Energy resolution of this new detector was about 4.5% for 3.5 MeV alpha particles. 

2D plot of MAPD-1P  for low-intensity 

light pulses with number of 1.5ph.e.a. 
Gain characteristics' MAPD-1P  

Amplitude spectra obtained with
 MAPD-1P at detection  Am241 
 gamma rays (59.6keV, 23.4keV)with an 
LFS scintillation  crystal of size 
3*3*0.5mm3 

Amplitude spectra obtained with
 the new alpha particle detectors ( size 
1*1 cm2 ) for 3.5MeV energy of alpha 
particle at operation voltage

MAPD cross-section and energy zone diagram  Capacitance-Voltage characteristics
 of MAPD 

The PDE dependence on the wavelength of detected light

Amplitude spectra obtained with
 MAPD-1P at detection  Am241
 alpha particle with an LFS 
scintillation crystal of size 
3*3*0.5mm3 at operation voltage

Contact: ahmadovf@nf.jinr.ru , ahmedovg@nf.jinr.ru 

Development of Positron Emission Tomography and scintillation detectors 
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