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EUDAQ Readout

Online Monitor

Producer Print Outs

Shows that the Producer is 
receiving data 
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EUDAQ Config Files

• Contains all Information for 
operate the Detector

• Is stored for each run

• Can contain optional information 
such as conditions

• Contains a threshold Value for 
each Channel

• Contains a global threshold 
value

• Actual threshold is calculated by:
Thr_actual =  Thr_global + Thr_channel



Calibration

• Threshold Scan using 
“Scaler Module” in Firmware

• Gauss Fit
Thr_Channel
= Gauss_mean – 5 * gauss_std

• Problem not all channels are as 
clean as the top one.
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Conversion Steps and  File Sizes

• Example File:
run241_201121104115.raw
Size: 1.3 GB

• Converting to CSV
Size 5.1 GB

• Converting to ROOT
Size 0.5 GB

• Extracting True Hits*
Size 9.4 MB

• CSV files were created to use 
with pandas 
➔ Files to big for pandas 
➔ Converted it to root TTrees

* This file contains more then just True Hits



Conversion From CSV to ROOT

• Open output ROOT File 

• Open input CSV

• Filter data for valid Plane ID

• X and Y Correspond to 
Channel Number and ASIC 
Number

• Convert to 1d Coordinates 
• Add Axis
• Add Position

• Group by event number

*Could have been done 
directly from EUDAQ to ROOT



Extracting True Hits and Clustering Part 1

• Load Analysis Config File

• Open Input ROOT File

• Open output ROOT File

• Determine which hit is a trigger 
Hit

• Splitting data and trigger

• Cross Correlate all trigger with 
all data (hits)



Extracting True Hits and Clustering Part 2

• Use determine the difference 
between each data hit and the trigger 
hit

• If time difference is smaller than 
lookback window mark hit as either 
coarse hit or as fine hit (true hit)

• Drop all unneeded coulumns

• Store ref hits (coarse hits + fine hits) 

• Store true hits (fine hits)

• Cluster true hits
• A cluster is absolute distance between 

two hits is not larger then:

cl_conf("position1", 1)+    // Adjasent hits
cl_conf("axis1", 0) +           // same axis 
cl_conf("PlaneID", 0)+       // same planeID



Cluster Study

• Cluster Size is almost always zero

• Cluster ID: each cluster for each 
event gets a unique ID starting 
from 0 

High Threshold run 227

Low Threshold run 241



Ref_hits

• Collection ref_hits allows to investigate the 
signal to noise ratio 
• SNR = Signal in ROI / Expected noise hits in ROI

• Ref_hits is used to determine the 
1d hit rate

coarse hits 
Fine hits

Low Threshold run 241

High Threshold run 227

coarse hits 
Fine hits



Hitmaking 

• Open Files

• Get Collection of true hits

• Separate 1d hits by axis

• Cross corelate 1d hits of 
different axis

• Rename columns to keep names 
consistent

• Drop unneeded columns



Correlate different planes (Track maker) 

• Get all 2d Hits from plane 2 and 
correlate them with all hits from 
plane 12



Time Correlation

Clear linear run off between the two Scrod boards



Correcting Jitter between the two Planes

• Correcting for Time 
Stamp drift 

• Cut on time stamp



Correlation

Run 233
Run 234



• Low thresholds seem to block the readout

• Detector is always busy ➔ blocked

Global Threshold 
(higher Values = lower threshold) 

No Correlation 
between planes
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Multiple readout Frames per Event
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Tracks multiplicity: How many times do we repeat the 
same event. 

Enumeration of the track repetition
Particle

Will end up in event 2 and 3.
In event 2 it will have an occurrence parameter of 1 in event
3 it will have a occurrence parameter of 2



Unique Tracks

• Only take first occurrence of event

• Reduces the number of hits by a
factor of 10

• Correlation plots stay unchanged

• Hit rate stay the same since the
number of triggers is also reduced 
by a factor of 10

• First occurrence is either the first 
or the second data frame in event

Data Frame Number for plane 12

D
at

a 
Fr

am
e

 
N

u
m

b
e

r 
fo

r 
 

p
la

n
e 

1



1d Hit Efficiency 

Run227 1d Efficiency  = 38%

𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 =
𝐶𝑜𝑢𝑛𝑡 𝑜𝑓 𝑈𝑛𝑖𝑞𝑢𝑒 1𝑑 𝑡𝑟𝑢𝑒 ℎ𝑖𝑡𝑠 𝑡𝑖𝑚𝑒 𝑠𝑡𝑎𝑚𝑝𝑠

𝐶𝑜𝑢𝑛𝑡 𝑜𝑓 𝑈𝑛𝑖𝑞𝑢𝑒 𝑇𝑟𝑖𝑔𝑔𝑒𝑟 𝑇𝑖𝑚𝑒 𝑆𝑡𝑎𝑚𝑝𝑠


