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T2K Primary Beam & Muon  Monitors

Muon Monitors



Beam Monitors
❖ BEAM POSITION MONITORS

❖ ESM (Electrostatic Monitors)

❖ BEAM PROFILE MONITORS

❖ SSEM ( Segmented Secondary Emission 
Monitors) 



What I could dig out from the data

❖ two different beam intensities 

❖ muana_run0910178_00.root is at 600kW beam power, 

❖ muana_run0910086_00.root is at 400 kW beam power



Muon Monitors Data Structure
❖ musi (silicon sensors)/muic (ionization chamber sensors):

❖ sum[9]: adc sum

❖ Q[7][7][9]: integrated charge for each sensor

❖ fit[5][9]: gaus fit parameters ([0]: const, [1]: x center, [2]: x sigma, [3]: y center, [4]: y sigma)

❖ wmeanx/y[9]: im not sure

❖ ped[7][7]: pedestal values for each sensor

❖ pedrms[7][7]: pedestal rms values

❖ fitF[9]: fit fitness? not sure



Beam  Monitors Data Structure
#SSEM (beam profile monitor), only SSEM19 (array value [18] is available during continuous operation)

•#SSEM (beam profile monitor) sensor x center values

•#SSEM (beam profile monitor) sensor y center values

•#SSEM (beam profile monitor)  SSEM x width values

•#SSEM (beam profile monitor)  SSEM  ywidth values

#SM (beam position monitor) beam position values, ESM21 (array value [20]) is unreliable due to electrons from SSEM19

•#SM (beam position monitor) beam position values

•#SM (beam position monitor) beam position values

•#Error on the ESM beam position measurement

•#Error on the ESM beam position measurement



What I could dig out from the data

❖ Implemented the data structure 
into a Jupyter notebook

❖ Loaded all the necessary parts 
which is relevant to us. It’s very 
straightforward to check these 
parts and their correlation now



What I could dig out from the data (Musi-Silicon Sensors)

Integrated Charge



What I could dig out from the data (Musi-Silicon Sensors)



What I could dig out from the data (SSEM Beam Profile)
Distributions of SSEM (beam profile monitor) sensor center values for Different Bunches



What I could dig out from the data (SSEM Beam Profile)



What I could dig out from the data (ESM Beam Position)

ESM data is empty



What I could dig out from the data (Horn Current)

We have 3 entries. 

I think they correspond to

3 different horns?



What I could dig out from the data (Beam Loss Monitors)

50 monitors.

>40 is related?  



400kW
What I could dig out from the data (Correlations)



600kW
What I could dig out from the data (Correlations)



What I could dig out from the data (Correlations)

❖ Correlation between horn current and silicon 
sensor values



Linear Regression

❖ A simple example of how linear 
regression can estimate beam profile 
from muon monitors



Questions

❖ Beam positions:

❖ SSEM (beam profile monitor): we have this data

❖ ESM (beam position monitor) beam position values: we don’t have this 
data, is unreliable due to electrons from SSEM19.

❖ pbeamx/y[5] shows fit beam position but not been being filled?


