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stand for the effects occurring inside the optical modules

for non-linearity effects:
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scintillator (Birks’ effect)
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 Cherenkov radiation in the scintillator block

for geometrical non-uniformity effects:

* fraction of the photons which reach the PMT depends on the position where the electron hits

the scintillator (internal light scattering in the scintillator)



represent energy loss effects caused by the direct interaction of the electron with the medium on its way

from the calibration source to the calorimeter
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* Treats real data from the detector and simulated data equally

 Modular, thus flexible

« Number of modules is as reduced as possible




Criteria for data selection for 297Bj events 3
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The decay TPP is inside the ellipse (15.0 mm, 40.0 mm) o
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surrounding the center of the calibration source i

There is only one straight track with no kinks

There exists an associated vertex on the OM of the main wall

Electron energy Is between i and | keV (i, | values depend on the

goal of the study)
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Spectra obtained from real data of 2°’Bi decay (data from 285 data sets with ~ 180 000 events In
each)



obtained from real data for one of the OMs
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Counts / 10 keV

8000

8000

/7000

6000

5000

4000

3000

2000

1000

plateau

l

976 keV

00

10

00

1200

1400

1600

min_loss histo

Entries 227371
Mean 879.2
Std Dev 236.9
| J_ | | |
1800 2000

E [keV]




Tracker-gas energy losses?

...then maybe backscattering?

Probably not...
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Spectra obtained from real data of 2°/Bi decay (data from 285 data sets with ~ 180 000 events In



The “second-order” effects: not backscattering?

Simulated event of 2°/Bi decay with electron energy between 600 and 800 keV



The “second-order” effects: not backscattering?

Simulated event of 2°/Bi decay with electron energy between 600 and 800 keV
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events in each)



* The unified data processing pipeline, compatible with both experimental

and simulated data for the SuperNEMO framework, developed

* The origin of the inter-peak plateau explained

A potential path toward a unified fitting function describing the full

calibration spectrum outlined

Thank you for attention!



Backup



E —q Q 4 b, E is the deposited energy of the electron, Q Is the collected charge of the
J J electron, and constants a and b refer to each individual optical module (OM) j

E_f — alpec + 5 (EEQ)T.
_ _Esc_
G(y.z)

for non-linearity effects

Ep

for geometrical non-uniformity effects

E f final electron energy which is detected directly by the OM

Epc electron energy accounting for non-linearity effects (obtained numerically)

Ep deposited energy accounting for the space non-uniformity of the OMs and the non-linearity effects
G(y,2) OM 2D space non-unnoformity factor
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for solid-state components AF (d A. Ep ) AE,(d,. Ep + AE\)
(Mylar and nylon)

for tracker gas &Eg(dgg Ep + QEM + ﬂE-u; P)

d final electron energy which is detected directly by the OM
[ thickness of a given material layer

f) angle between the electron’s track and the source foil plan
P operating pressure



AE < FE

Bete-Bloch formula
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p = RT M., =wg. My, + wa, Ma, + wg:Mg;

AE(d, E) =

Eopy.q  q- L

dr

T ~ 298 K

The operating pressure p
IS an Independent
parameter, as it Is

not fixed In the detector.
Hence, p Is the only free
parameter of the

following calibration
model.

cos



E:E(ED:dM:-dundg; p) = Ep
+ AFEy(dy, Ep)
+ AFE,(d,. Ep + AE))
+ AE,(d,, Ep + AEy + AE,; p)

(deposited energy)
(loss in Mylar)
(loss in nylon)
(

loss in the gas)



E — an 4 bj E is the deposited energy of the electron, Q Is the collected charge of the

1.

2.

electron, and constants a and b refer to each individual optical module (OM) |

Choose arbitrary a; and b;.

Calculate E; = a;(Q + b; for each electron detected by given OM.

. Apply energy corrections to calculate F; for each electron detected by given OM

(equation (4.16) from chapter 4).

. Fit the E; energy spectrum using functions from the equation 4.18 to find posi-

tions pp and po of the first and the second peak.

. Calculate L (aj,b;) = (u; — E1)* + (2 — E,)*, where E; = 482 keV and E, =

976 keV.
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Tracker-gas energy losses? =

Probably not... G
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