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Gen-Z Learner’s Dictionary

Give it a burl: exclamation. Attempt something, give it a try.
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1) MCP Sensor characterization using 
diffraction pattern
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Setup

MCP + ASI533

Diffraction
slit

LASER

Filter 
10%

2 polarizers

pinhole

diaphragm

Output (GL-image)Objective: to estimate the lowest 
amount of photons that is possible 
to detect in the sensor camera. 

Laser wavelenght : 405 nm
Exposue time : 500 ms

Total amount of light exiting from 
the slit measured with a 
powermeter.

Power : 9.6 x 10-4 nW
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MCP



  

Comparison with ASI533 and ORCA

Y profile

ASI533 pro ORCA-Quest
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Due to different setup and acquisition system.
NB: contrast was enhanced to visualize the diffraction pattern.

MCP

different pattern 
for the noise.
Tilted image.
Image out of focus



  

Steps of the analysis (the same as 
MCP)

1) Image rotation to make the diffraction pattern horizontal

2) Bias subtraction and GL to photon conversion

3) Selection of five pixel width row 

4) Peaks identification using binomial averaging and 
data extrapolation 
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1) Image rotation to make the diffraction pattern 
horizontal

Rotation is applied to make the diffraction pattern perfectly horizontal. 

The rotation angle was estimated as the angle for which the maximum point of the y-Profile 
was alligned.
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New size image

Original size image



  

2) Bias subtraction and GL to photon conversion 

BIAS = 2990 GL
MCP noise = 110 GL

Once the bias is subtracted, the GL scale was 
converted in number of photons

Img=Img×
n photon

nGL

nGL : total number of GL in the image (BIAS subtracted)

nphoton : total number of photons exiting from the slit:

λphoton = 405 nm

    
    
 

Ephoton=
h c
λ =3.06 eV

nphoton=
Power [eV ]×T exp

Ephoton

Power=9.6×10−4 nW =5.99×106 eV

T exp=500 ms

# photon / # GL = 0.0039 (= 3.35 ASI 533 )
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- Select a region where there was no signal (highlighteed in figure)
- extract μ and σ from gaussian fit

- μ is the bias
- σ is the statistical noise fluctuation due to the MCP

- Bias subtracted image = Image - μ

Subtracted image

(= 0.133 ORCA)



  

3) Selection of few pixel width row and GL to 
photon conversion

From Y profile, the central row of the diffraction pattern was obtained. 
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7 pixel selection around yProfile 
maximum

7 pixel width 

2nd peak

Less peaks are visible wrt ORCA (but less 
photons reached the sesor)

ORCA : 0.2 nW
MCP: 9.6E-4 nW



  

4) Peaks identification and data extrapolation

-- raw signal
-- averaged signal

x  : peaks averaged signal
x : peaks raw signal

- - : MCP noise fluctuations

We can see single photon per pixel !!!
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Averaged signal = convolved with 
binomial + uniform distribution

All the peaks further than the 3rd are under 
the MCP noise

2nd
 p

e
ak



  

The end
 - MCP photon conversion is higher than single-photon camera (0.004 VS 0.133 phot/GL)

 - The binomial convolution could be used also to enhance contrast in the images (to find 
the peaks)

- Next Month: nothing. I will write the proceeding for ANP conference.

E infatti è ciò che ho fatto ---->



  

The paper

Link 

https://www.sciencedirect.com/special-issue/315054/applied-nuclear-physics-2024-anp2024-applied-radiation-and-isotopes


  

The paper

Leggete e correggetene tutti...
E mi raccomando, siate il più severi 
possibile.

Grazie



  

The paper
Main doubts:

- error on the potentiometer for ORCA and MCP?? (e successiva propagazione degli 
errori)

- names of MCP and  POTENTIOMETER

- lista fondi
- acknoledgements?? 
- Author contribution (CreDiT), manco so dove devo metterlo

- varie ed eventiali



  

THE END



  

1) Image rotation to make the diffraction pattern 
horizontal

Rotation is applied to make the diffraction pattern perfectly horizontal. 
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Peaks NOT aligned Paks aligned



  

2) Binomial convolution

- Convolution with binomial function was used in order to enhance the 
peaks.

- The weights for the convolution has been obtained from Pascal’s triangle:

Window = 1
Window = 2
Window = 3

Window = 7

... ... ...

After binomial convolution, 
an average convolution with 
the same window of the 
binomial was performed in 
order to smooth the signal.
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