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Gen-Z Learner’s Dictionary

Ghosting: s. m. inv. Comportamento di chi decide di interrompere 
bruscamente una relazione sentimentale e di scomparire dalla vita del 
partner, rendendosi irreperibile.
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1) Dark noise measurement of ASI533 and 
ASI249 cameras

3) Camera Test Protocols (+ yesterday’s 
calibration)

4) Which SNR ?

RIPTIDE
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Dark noise measurement of ASI-533 and 
ASI-249 cameras
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Dark noise measurement of ASI-533 and ASI-249 cameras
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WHY?
- to measure:

- the electronic noise of the camera
- the blackness of the black chamber
- the effect of increasing exposure times

HOW?
- for each camera, acquired images with ASIImg software at 3 configurations:

1) black chamber closed & camera sensor covered
2) black chamber closed & camera sensor uncovered
3) black chamber open

- each acquisition consists of 30 frames at 8 different exposure times:
 0.001 – 0.01 – 0.02 – 0.05 – 0.1 – 0.2 – 0.5 - 1. seconds



  

ASI-533
Resolution: 3008 x 3008 pixels
Cooling: ~ -30°C above room temperature
Gain: L(0)

Dark noise measurement of ASI-533 and ASI-249 cameras
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ASI-249
Resolution: 3008 x 3008 pixels
Cooling: ~ -30°C above room temperature
Gain: L(0)



  

Dark noise measurement of ASI-533 and ASI-249 cameras
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IMAGE EXAMPLE:
ASI533
Sensor covered
Black chamber closed
Exposure time = 0.1 sec



  

Dark noise measurement of ASI-533 and ASI-249 cameras
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For each configuration, mean and standard deviation of gray levels between pixels of the 
single image:



  

Dark noise measurement of ASI-533 and ASI-249 cameras
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For each configuration, mean and standard deviation of gray levels between pixels of the 
single image:



  

ASI-533
Resolution: 3008 x 3008 pixels
Cooling: ~ -30°C above room temperature
Gain: L(0)

Dark noise measurement of ASI-533 and ASI-249 cameras
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Distribution of standard deviation of 
different images pixel by pixel. 

The histogram shows the output of the 
different pixels



  

ASI-533
Resolution: 3008 x 3008 pixels
Cooling: ~ -30°C above room temperature
Gain: L(0)

Dark noise measurement of ASI-533 and ASI-249 cameras
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With
cup

Without
cup

Distribution of standard deviation of 
different images pixel by pixel. 

The histogram shows the output of the 
different pixels

Median value



  

ASI-533
Resolution: 3008 x 3008 pixels
Cooling: ~ -30°C above room temperature
Gain: L(0)

Dark noise measurement of ASI-533 and ASI-249 cameras
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ASI-249
Resolution: 3008 x 3008 pixels
Cooling: ~ -30°C above room temperature
Gain: L(0)

With
cup

Without
cup

With
cup

Without
cup



  

Camera Calibration

CONTI



  

Camera Calibration



  

Camera Test Protocol
step by step processes 
to evaluate the camera 

performances.



  

Conversion of 
signal form GL to e-

Measured the spot made by a 
LED at 3.0 V
Exposure time :0.001
EM-gain = 0 



  

Bias  and Read Noise
BIAS:

100 frames at exposure time = 0s
● Make the mean of each image and 

then the mean between the images

ASI533 bias : 2794 GL

READOUT/READ NOISE:

2 frames at exposure time = 0s
● Make the difference of the two 

frames
● Calculate the standard deviation of 

the image
● Convert signal in grey level into 

signal in electrons

ASI533 RN : 3.83 e- rms



  

Dark Current
The same as readout noise

2 frames at exposure time = 0s
● Make the difference of the two frames
● Calculate the standard deviation of the image
● Convert signal in grey level into signal in electrons

ASI533 DC = 0.015 e- at 5 s exposure time (cooled at -11.2°C)

(trascurabile)



  

The number of gray levels that each photoelectron is converted to. [e-/GL]

-acquire 2 light images (black-chamber open)

-make the mean of the two images

-make the difference of the two and measure the standard deviation of the difference 
image (Variance = STD / √2)

- repeat at different exposure times (10ms, 20ms, 50ms, 100ms)

ASI533 system gain = 0.78 e- / GL

System Gain



  

System Gain

Img 1 Img 2Img 1 Diff 1-2



  

ASI533 Pro
DATASHEET MYDATA (at EM-Gain = 0):

 

→ Gain = 0.78 e- / GL

 →  Read Noise = 3.8 e- rms

 

AT GAIN 0
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Quick check
Quantum efficiency = 0.8
Gain = 0.78 (at EM-Gain=0)

1 photon 

= 0.8 e- 

(= 0.8 [e] / (0.78 [e/GL] )=  1.025 GL )

Recall: Read Noise = 3.8 e- rms
SNR = 0.21   : / 



  

Which SNR is better ?
BACK TO MC SIMULATION

1000x1000 (cropped)
100x100 

1 photon

2 photons

3 photons

30 MeV protons  – 10 mm lens radius



  

Which I our SNR target?
ADDED GAUSSIAN NOISE TO THE IMAGE

SNR = 1

Track is not visible



  

Which I our SNR target?
SNR = 3
 Barely visible



  

Which I our SNR target?
SNR = 10

Visible



  

Which I our SNR target?
But it is not necessary to look at the single pixel. I just need to identify a region where 
the track is → could consider the grey level density…

1) dimensionality reduction 
(from 1000x1000 to 100x100)

2) Gaussian blur to enhance density 
features (5x5 gaussian kernel)



  

Which I our SNR target?
SNR=1 SNR=2 SNR=3 SNR=4



  

THE END
29

Misure di gain al variare di EM gain
Misure di read noise al variare di EM-gain

Add noise to riptidemmc simulation

Poi ??
Vedere se I muoni si vedono se riduco l’immagine da 1000x1000 a 10x10
Fare le prove del MCP con il 
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