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→ indirect search for New Physics manifestations!
→ verification of „classic” QED predictions (preshower @ Sun)

The science behind the CREDO app



The science behind the CREDO app

CREDO App: Smartphone 
application to turn cameras 
into particle detectors
→ available on Androïd 

Image examples:



The science behind the CREDO app

Informations obtained about 
the data: 

Timestamps and GPS locationImage examples:



Data acquisition and pre-processing
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Data acquisition and pre-processing
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● For each user, we obtained a file containing the timestamps for 24h 
periods:

timestamps_<userID>_1.txt, timestamp_<userID>_2.txt, 
timestamp_<userID>_3.txt, etc...



Data acquisition and pre-processing



What are we looking for?

Δt ~5 min.

Δx >= small

Year = 1981
Nobs = 32
Nexp = 1 
E = 3x1015eV



What are we looking for?

First analysis:

Looking for how many times two consecutive 
detections happen within 5 minutes time 

windows in the data and compare to 
background expectations!



What does the algorithm look like?

1) Extract data from timestamp file.
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1) Extract data from timestamp file.

2) Simulate MULTIPLE background maps based on a uniform 
distribution of detections and the number of detections in the 
data.
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What does the algorithm look like?

1) Extract data from timestamp file.

2) Simulate multiple background maps based on a uniform 
distribution of detections and the number of detections in the 
data.

3) Count how many times two consecutive detections happen 
within 5 minutes time windows in each background map to 
obtain distribution and 3-sigma/5-sigma values:
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What does the algorithm look like?

1) Extracting data from timestamp file.

2) Simulate multiple background maps based on a uniform 
distribution of detections and the number of detections in the 
data.

3) Count how many times two consecutive detections happen 
within 5 minutes time windows in each background map to obtain 
distribution and 3-sigma/5-sigma values.

4) Count how many times two consecutive detections happen 
within 5 minutes time windows in data to compare do background 
distribution and obtain sigma/p-value.

5) Save expected (background) and observed (data) values, 3 and 
5 sigma bands, and significance of observed in output file.

REPEAT PROCESS FOR 
EACH TIMESTAMP FILE



What do the results look like?

● Each point correspond to one timestamp file <=> one 24h period



How to run the algorithm?

● 3 FILES:

● Analysis.cpp: algorithm written in c++ performing the 
previously mentioned analysis.
→ OUTPUT: txt file with values used for plots.

● Plot4user.C: ROOT macro plotting the results 
obtained from the analysis.
→ OUTPUT: plots.

● Run.sh: bash script compiling analysis.cpp file and 
looping over all timestamp files.

README file contains extra informations!



PRACTICE!



Practice



Practice



Practice

Each line corresponds to the 
analysis of one 24h period (one 
timestamp file)



Practice

Real data vs. simulated data
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