
Update on Bremmstrahlung studies

1

F. Oliva on behalf of the PADME Lecce group

PADME internal Meeting, 29 th November 2019



Use Bremsstrahlung candidate events to check magnetic field

tClPVeto - tClSAC   < 1ns

Only time coincidence request

Evaluate the photon energy from Single SAC cluster energy spectrum ..
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Ee+ = Ebeam -EγSAC  

Ee+ = 490 MeV -EγSAC  
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MC DATAFit  not good

ChId Ee+ Z ChId Ee+ ZChId Esac Z ChId Esac Z

Ee+ = Ebeam - Esac 
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MC DATA

ChId Ee+ Z ChId Ee+ ZChId Esac Z ChId Esac Z
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DATAMC

Bin Ee+ Z ChId Ee+ ZChId Esac Z ChId Esac Z

5

Ee+~100 MeV ChId seed PVeto  ChId 27  for MC 
  ChId 41 for DATAFor



MC production 10k photons on SAC

E = 545 MeV

Scale E factor =545/524.4~1.039

All the following studies have been performed both for MC and MC rescaling SAC energy

STUDY OF THE SAC RESPONSE IN DATA AND MC

Gaussian Fit Mean (524.4 ±  0.3)  MeV
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MC 
MC, SAC energy scaled 
DATA
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POSITRON ENERGY VS Z PVETO POSITION

MC and DATA points are not in agreement



Target

(x, z)

R

(x0, z0)

(x-x0)2 + (z-z0)2  = R2 

x0=R

Knowing that    R= p/0.3B

R

X position PVeto 
182.5 mm
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Analytic function

p = 0.3 B  [ (z + z0)2  + x2  ]
2x

z0  starting point of the magnetic field, with a possible 
component due to a mismatch of the Z PVeto position 

Starting from the circumference equation..

It’s possible to write:

Where..

Magnet

PVeto EVeto

Beam
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Bending Power ~ 0.25 T mBending Power ~ 0.243 T m

Bending Power ~ 0.27 T m

The bending power is defined as the field integral ∫Bdl  
We can estimate it by: 
Bending Power = B * z0

B e n d i n g P o w e r 
similar but.. 
B and Z0 not in 
agreement

Comparison between DATA and MC

MC MC, SAC energy scaled 

DATA



A positron of the same energy hits different PVeto fingers in MC and DATA

The position of the fingers of the PVeto is different 
in DATA and MC or the starting point of the 
magnetic field is different between DATA and MC

•addiction component due to pile up in DATA 
•SAC Energy Calibration

SAC energy response is not the same of MC

Looking at the previous tables for a given 
positron energy value
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Check for MC done 
with MC single positron 
of different energies

Ee+~100 MeV
ChId seed PVeto  
ChId 27  for MC 

  ChId 41 for DATA

1.

2.

Two possible explanations..

SOME CONSIDERATIONS



E=400 MeV

E=350 MeV

MC HITS ChannelId PVeto and Z Position

ChId 84

ChId 78

..Is the previous indirect study trustable? 
MC with single positron at different energy hitting the PVeto was studied, in order to check the 
ChId of the PVeto hit
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E=300 MeV

E=250 MeV

ChId 70

ChId 62
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E=150 MeV

E=200 MeV

ChId 54

ChId 44
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E=100 MeV

E=50 MeV

ChId 32

ChId 13
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E
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The study made with these MC production is in 
agreement with the MC, with SAC energy scaled

27 
41 
52 
62 

70-71 
77 
84 

32 
43-44 

55 
63 
71 
78 
85

MC scaledMC DATA

41 
51 
59 
66 

71-72 
75-76 
79-80

from the previous tables



No need to think that something in the MC magnetic field has changed

A check was -anyway-performed

From Raggi's talk, 56th Scientific Committee Meeting

16

From this plot MC and DATA seem 
to be in agreement, considering 
the PVeto impact point

Looking back..November 2018



-37.5

37.5 cm

Ebeam 490 MeV

-37.5 cm

 fConstantMagneticFieldZmin = -37.5*cm; 
  fConstantMagneticFieldZmax =  37.5*cm;

The center of the magnetic field is set at 0 in PADME frame

CHECK OF THE MAGNETIC FIELD MAP IN MC
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PileUp~50 MeV

In the region -200 < Z < 200

~45.3 MeV from a linear fit

Pile Up ~ 30 MeV  
rescaling MC SAC energy 

Esac=Esac*1.039

MC, SAC energy scaled 
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STUDY OF THE SAC ENERGY BETWEEN DATA AND MC
All points inserted



Rescaling SAC energy  for example of the 90%..
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Just trying…

It’s possible to put an addiction 
parameter due to the SAC 
energy scale, to better perform 
the study

In this way DATA parameters 
seem to be consistent 

DATA 
MC

Preliminary

Preliminary
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ZEe+ ZEe+

Less Pile Up effect if we look at the HEP Veto

DATA MC The study is still in progress

The analytic function doesn’t 
describe well the trajectory of the 
positron that hits the HEP Veto. 
For the moment a linear fit has 
been performed

A short look at the HEP VETO..

Fit  not good

Preliminary

Preliminary
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CONCLUSIONS

• Looking at Bremmstrahlung events, a PVeto momentum calibration was performed, 
looking at MC and DATA 

• Knowing the analytic function, it was possible to extract from this study the magnetic 
field value both for MC and DATA 

• DATA and MC are not in agreement. The study is in progress to better understand the 
reason of this mismatch. 


