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TASK 1
Dependence of resolution on applied
voltage for BGO detector
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Resolution=(sigma/mean)*2,35=0,43
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Resolution=(sigma/mean)*2,35=0,337
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Resolution=(sigma/mean)*2,35=0,335
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Resolution=(sigma/mean)*2,35=0,308
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Resolution=(sigma/mean)*2,35=0,29
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Resolution=(sigma/mean)*2,35=0,268
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Resolution=(sigma/mean)*2,35=0,26
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Dependence of resolution on applied
voltage for BGO detector
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TASK 2

The calibration spectra
for BGO detector



BGO-Co60+Cs137-2000V
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» Gaus FIT -first peak
Cs137 energy spectra=0,662MeV
Mean=6,4685
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» Gaus FIT -second peak
Co60 energy spectra=1,17MeV and 1,33MeV
The average is =1,25MeV
Mean=12,275
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Gaus FIT -third peak

Co60 energy spectra (last peak)=2,5MeV
Mean=24,3845
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The calibration spectra for BGO
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*Part 1-Dependence of resolution on

applied voltage for Nal




For tirst peak (900V)
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for Second peak (900V)
Resolution=(sigma/mean)*2,35=0,0539
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For tirst peak (1000V)
Resolution=(sigma/mean)*2,35=0,0554
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for Second peak (1000V)
Resolution=(sigma/mean)*2,35=0,0499
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For tirst peak (1100V)
Resolution=(sigma/mean)*2,35=0,0513
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for Second peak (1100V)
Resolution=(sigma/mean)*2,35=0,0459
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For tirst peak (1200V)
Resolution=(sigma/mean)*2,35=0,0468
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for Second peak (1200V)

Resolution=(sigma/mean)*2,35=0,0411
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For first peak (1300V)
Resolution=(sigma/mean)*2,35=0,0431
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for Second peak (1300V)
Resolution=(sigma/mean)*2,35=0,0391
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TASK 2

The calibration spectra for Nal




Co60+Cs1357-Nal-3800V
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» Gaus FIT —first peak

Cs137 energy spectra=0,662MeV

Mean=7.,696

7-co60+Cs137_Nal_chd_800V_5mV_T24-33.9 0.7Gss_599ns_16122019_0Och

Entries
Mean
RMS

W Set Parameter.., — O =

Mame Fix Bound ‘“alue

Constant [ 1627.27 2
Mean - 7 BOB40 i|
Sigrma I 0226215 i|

FF Irmmediate preview 0K | cancel |

Fit Function

Type: [Preder1D |+ [gaus

Operation

& Mop 0 Add & Conw

|gaus

Selected:

gaus

Set Parameters..

1 General | Minimizatiunl

1 —Fit Settings

method
|Chi—square

[T Linearfit

User-Defined...
I Robust: [ 0.85 —

Fit Options
I~ Integral
[T Besterrors
T Al weights = 1
[T Empty hins, weights=1

T Use range

I Improve fit results
T Add to list

™ Use Gradient

Diraws Options
[~ SAME
T Mo drawing
[T Do not storefdraw

Advanced...

®| Baz i|

Update |




» Gaus FIT —second peak

Co060 energy spectra=1,25MeV
Mean=12.63
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» Gaus FIT —third peak

Co060 energy spectra=1,33MeV

Mean=14,149
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» Gaus FIT —fourth peak

Co60 energy spectra (last peak)=2,5MeV

Mean=25,191
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1he calibration spectra for Nal
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Unknown source

» We have the spectra of the unknown source
» We make gaus fit at the biggest peak

» We find MEAN (¥)

» We have the calibration for Nal detector

» We find the energy (x) with equation from calibration
y=9,5078x+1,458




Unknown source 1

Mean=y=6,284

y=9,5078x+1,458, x=(y-1,458)/9,5078=(6,284-1,458) /9,5078=0,507
E=0,507MeV
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Unknown source 1=Na22
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Unknown source 2

Mean=y=4,551

y=9,5078x+1,458, x=(y-1,458)/9,5078=(4,551-1,458) /9,5078=0,325
E=0,325MeV
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»We want to determine the attenuation coefficient p
! = Ioe—ux

»>We have shields of different thikness. For each shield we
determine I/lo

»We make a graph where we have I/l on Oy and Thikness
on Ox

»We make exponential fit and we find p
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. SRIM PROGRAM + CALCULATIC
| OF HE RANGE IN AIR

T




®* We use plastic detector to calculate the alpha particle
range in the air using Plutonium 239 source with

energy=>5MeV
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TASK6
PIXEL DETECTOR




vV v v v v v Vv

It is an advanced detector like a digital camer:
It has 3 parts -sensor, electronic cip and Usb
The size of the sensor is 1.5x1.5 cm.

It has 256 x 256 pixels (65.536 pixel).

The pixel size is 55pum x 55um

The pixel size is 55um x 55pum

It has high resolution and It is used for regestration different types of
radiation




sensor chip {e.g. silicon)

high resistivity n-type silicon

aluminum backside layer




» Determination the range of Alpha partcles with (Am-241)
energy about 4 MeV in air using pixel detector
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no alpha particles are detected
Maximum of alpha particle range is 3 cm
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Conclusion

This practice helped us to gain experience in:

Different types of radiation sources, and detection of radiation.

Radioactivity and naturally occurring radioactive materials

Calculation of Resolution diffrent scintillation detectors (BGO and Nal).
Energy calibration of some scintillation detectors by using standard sources.
Identify of unknown source by using energy calibration curve.
Determination of Attenuation coefficient for different materials (Al and Cu).

Determination of alpha range in air using Pixel and Plastic detectors.

vV vV v v v v VvV Y

Monto Carlo simulation SIRM software.
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