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-+ QOur goal is to observe the energy dependent oscillation
pattern

- the best way is to locate two identical detectors at
different baselines

But, at tendon gallery it would be single baseline
experiment

- osclllation pattern will depend on the comparison
between experimental energy spectrum and
theoretically estimated spectrum
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Inverse beta decay

U,+p—et+n

* prompt energy spectra

E_prompt = e+ kinetic energy + 2 gammas (from annihilation)
- e+ |losses kinetic energy via ionization
- gamma interaction with matter results in e+, e-
- Compton electrons
- photoelectron
- e- from pair production
- e+ from pair production
- e- deposits energy in LS via ionization
- the ionization energy of e+ and e- can be assumed to have the same nonlinearity

It is not easy to calibrate the detector with e+ or e- of given energy



total number of photons generated in the simulation, Niot
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*energy scale
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Jiajie Ling(Daya Bay), TAUP 2013

Energy Response Model

Energy response parameterization

Particle Energy e - =
E :
rue — rec — VIS rec
= f""E (Etrue)"‘ E (Etrue) E (Evis)
iL true true vis
Energy Deposition
in Scintillator E
ep
Energy Converted Scintillator energy response
to “Visible” Light |«
vis
Reconstructad Readout electronics response
Energy E__ <
— 0 ; Readout electronics response :
: Scintillator energy response : i+ Charge collection efficiency
: « Scintillator quenching effect : i + PMT signal shaping
« Cerenkov radiation : i+ Others
Detector energy response model converts particle true kinetic energy to
the reconstructed energy 15
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Jiajie Ling(Daya Bay), TAUP 2013

Electron Energy Response Model

Energy Response Parameterization
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: Scintillator energy response

i L .+ Electrons
* 2 parameterizations to model electron

Energy Converted scintillator response
to “Visible” Light .
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Energy E__ e
: kB: Birk's constant
kc: Cherenkov contribution
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. Readout electronics response
« Empirical parameterization: exponential
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Jiajie Ling(Daya Bay), TAUP 2013

Gamma and Positron Energy Response Model

Energy response parameterization

E rec E vis E

sztme (Etrue)z E (Etme) r‘%c (Evis)

-------------------------------------------------------------------------------------------------------------------------------------------
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: Scintillator energy response > R
: + Gamma and Positron Response = Photoslectric effec ;@
« Gamma connected electron model g“" Pair production
through MC > ©
» Positron assumed to interact with the A Y
v g . , i n capture
scintillator in the same way as electrons: : on H n capture
on C
e+__ re— Y 10°
E¢ =E° +2-EY (0.511 MeV) I T ‘
D e85 25555 0 1 2 3 4

5
R ———— . Energy of primary e+/€_ [MQV]
. Readout electronics response :

« Same response as electrons
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