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Update on Bremsstrahlung studies
Study on Low Multiplicity Run
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SAC Response = PhEn*0.9622 -1.425 MeV

EnScale~1/0.9622 ~1.039 

MC SAC energy response

Linear Response

MC prod at different energies hitting SAC center crystal1kevents Single Photon 
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Low Multiplicity Run  (LMR) 
PADME magnet current as default 

run_0000000_20190720_125615 Log

Bunch length < 120 ns  (!) 

MCS MonteCarlo with SAC Energy scaled 
LMR Low Multiplicity RUN 

Legend for the following studies..

Particle density is more or less the same as the 20k run 

Bunch length ~ 70 ns
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ChId Ee+ Z
LMR

Ee+

MC MCLMR
ChId Ee+ Z Ee+

MC SAC energy not scaled
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LMR
ChId Esac Z Esac

MC LMR
ChId Esac Z Esac

MC

MC SAC energy not scaled

ΔE~ + 5 MeV    

Esac(MC)>Esac(LMR) 
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MC SAC energy scaled 
DATA 
DATA LMR

run_0000000_20190724_152634

run_0000000_20190720_125615

A positron with energy Ee+ ~100 MeV hits PVeto chId respectively   

E e
+[

M
eV

]

Z position PVeto [mm]

DATA ~ chId 41 
DATA LMR ~ chId 25 
MC ~ chId 27 
MC scaled ~ chId 32 

2 different curves for DATA
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p = 0.3 B  [ (z + z0)2  + (x+x0 )2 ]
2x

+pile Up

Ee+ = Ebeam - ESAC  =  Ebeam - ESAC(true) - pileUp

Pile Up Parameter has to be negative 

Fit Function

2 parameters

3 parameters

4 parameters

x=182.5 mm
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Fit with 2 free parametersMCS

LMR

z0 = ( 684.6 ± 2.918 ) mm 
B =  ( 0.3656  ±   0.0025 ) T

Preliminary

Preliminary

z0 = ( 790.9 ± 5.601 ) mm 
B =  ( 0.3121 ±   0.004 ) T
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Fit with 4 free parameters

LMR

MCS

z0 = ( 658.4 ± 5.912 ) mm 
B =  ( 0.3844  ±   0.005 ) T

Error on X0 has no sense

Preliminary

Preliminary
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MCS

z0 = ( 658.4 ± 24.9 ) mm 
B =  ( 0.3898  ±   0.024 ) T

z0 = ( 652.4 ± 38.93 ) mm 
B =  ( 0.3727  ±   0.021 ) T

Fit with 3 free parameters

MonteCarlo with SAC Energy scaled 
Low Multiplicity RUN 

MCS
LMR

noPileUp
Maybe better to fit with 2 par

LMR

Preliminary

Preliminary

Pile Up positive?
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The beam is centered in the X direction but not in the Y

It seems that the beam hits the target with a non-0 angle with the Z direction

Beam Profile run_0000000_20190720_125615

Other considerations…


