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Outline

e Bremsstrahlung events:
e preliminary studies;
e MC studies.
e Signal + background MC sample:
e Variables and cuts;
e Selection efficiency;
e Missing mass spectrum.

e Raw Data considerations.



Bremsstrahlung Event
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...Some numbers...
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Photons/bunch & angular
distribution
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RECAL = (0.017 rad (5 cm)
( ~ 0.02 % of photon in ECAL )

* Y. Tsai. Pair production and bremsstrahlung of charged leptons. Rev. Mod. Phys., 46():815, 1974.

Y. Tsai. Pair production and bremsstrahlung of charged leptons. Rev. Mod. Phys.,49():421, 1977.
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Bremsstrahlung signature
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To reject bremsstrahlung event we can use:
-Time of hits in the PVeto: we can reconstruct
the photon time and compare it with the time of
the hit in ECAL (+SAC);

-Finger in PVeto: we can estimate the energy

of the positron and compare E&/™a + Ereconstruct

with the beam energy.




Signal + background
MC sample



ECAL

-Set an energy threshold

E > 20 MeV
for the photon; !

-Define a fiducial region;
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Variables and cuts
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ECAL (+SAC), PVeto: bremsstrahlung cut

-Require a time coincidence window;

-Add a cut on E, + E.(N[ ") .

| ty . t;econstruct( ]\/}’;z/;etg) | <25 ns

500 MeV < E, + E..(Ng¢) < 650 MeV



Selection efficiency

Signal efficiency
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Missing mass spectrum
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Raw data
considerations



Bremsstrahlung Event
for Raw Data
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To do list: Eleig

Magnetic Field

e Test the clustering of ECAL and SAC;

* Add the position of the cluster as output;

* Include the clustering algorithm of hits in the PVeto;

* Add the absolute timing system.
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Bremsstrahlung Event
for Raw Data
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To do list: cveto
Magnetic Field

e Test the clustering of ECAL and SAC;
* Add the position of the cluster as output;
* Include the clustering algorithm of hits in the PVeto;

* Add the absolute timing system.

Grazie per I'attenzione!
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Backup slide



Photon Angular Distribution

(Used in GEANT4)
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New physics signal
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Bremsstrahlung Event MC
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We can try to implement other cuts
based on the mass hypothesis
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Bremsstrahlung Event

Positron Energy:

E(x) = E(@exp(—xi)
0

E(MeV)

550

549.95

549.9

549.85

549.8

549.75

549.7

549.65

549.6

|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|I

549.55

llllllllIlllIlllllIIlllIllIlIllllIllllIIIIlIIlII

Cn

0.001

0.002 0.003 0.004 0.005 0.006 0.007 0.008 0.009

18

0.01
x(cm)



