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-+ Data processing involved energy reconstruction using gaussian filter

N -

. Some quality cuts were applied to the data _ /—
* Systematic errors from different fitting methods were included /!
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truction us _ ne and tier2 files were.yrodUced
| 1 A . 2

. - neE -«'.b bt - : 4 : 1
* Same unctlon |s used, a'nd exact same procedure is repeated T

-

‘ ol Quallty cuts are applled after looking at Ba136_da‘ea (”5 hrs.)

* Discussion on detector 1 and 5 is done here along with comparison of results using different filters 5 //—\\
” 11
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QUALITY CUTS
| Variable |  Deti |  Dets

 The variables used for cuts are: position (ns)
Baseline slope

Baseline sigma

Number of fast trapezoidal triggers
Time of maximum amplitude

Ak 7:;? LUE <14080 <14080
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3660 3680
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3700
Erec (a.UL)

3720

— Total data

— All cuts

3740 3760

After applying all the cuts, survival
% of events for every peak is
within 96-98%

Peak at 1408 keV with and without
cuts ( red total, blue with cuts)
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ENERGY
SPECTRUM

“Energy Spectrum (Det #1

— Total fit

----- Tail
Background

----- Gaussian

Counts (/0.25 a.u.)

e 10 peaks are fitted

e Using MIGRAD algorithm, status
“converged” and Error Matrix-was
“accurate”

1500 2000 2500 3500
Eec (@.u.)
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FITTED PEAKS

Energy Spectrum (Det #1) Energy Spectrum (Det #1)

— Total fit —Total fit
-~ Tail ---Tail

Background Background
- -- Gaussian ey --- Gaussian

3670 3680 3690 3700 3710 3720 3730 '3740 3750
E..c (a.u.)

\121°keV peak 1408 keV peak




Energy calibration (#1)

—— p0=1.55e-10x+1.23e-05 keV ,p1l=3.78e-01+£5.55e-12 keV/a.u.
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e Calibration constant:

* 0.378 keV/a.u. with trapezoidal
filter and

e 0.797 keV/a.u. with gaussian
filter

70.00 025 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50 2.75 3.00 3.25 3.50 3.75

: x103
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Residuals

1.50 1 == (Gaus+Lin+Erfc+Gaus*Erfc) peak fit function for D1

e Residuals are between -1.14 and
0.6 keV
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Residuals

—J— Residuals from trapezoidal filter
—F Residuals from gaussian filter

* With trapezoidal filter, residuals*
are between -1.14 and 0.6 keV
(black-solid)

* With gaussian filter, residuals are
between -1.94 and 0.29 keV (blue-
W EN )

400 600 800 1000 1200 1400
Eqi: (keV)

5/2/2022 10




)
—
o

S

— Total data

— All cuts

3
(4}
0
N
o
=
2]
—
(mm
o
Q
o

—_
o
w

* After applying all the cuts, survival
% of events for every peak is
within 96-99%

* Peak at 1408 keV with and without
cuts ( red total, blue with cuts)

700 7320 7340 7360 7380 7400 7420 7440 7460 7480
E.. (a.u.)
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ENERGY
SPECTRUM

Energy Spectrum (Det #5)

Background
Gaussian
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e 10 peaks are fitted

e Using MIGRAD algorithm, status
“converged” and Error Matrix-was
“accurate”

4000 5000 6000 7000
E.. (a.u.)
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FITTED PEAKS

Energy Spectrum (Det #5) Energy Spectrum (Det #5)

— Total fit
--- Tail
Background
--- Gaussian --- Gaussian
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Energy calibration (#5)

—— p0=3.85e-03+5.64e-02 keV ,p1=1.90e-01+1.17e-05 keV/a.u.
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e (Calibration constant:

* 0.19 keV/a.u. with trapezoidal
filter and

* 0.4 keV/a.u. with gaussian/filter

00 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0
Ef[t (a-u-) X103

Etue — Ent (keV)
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Residuals

—J— (Gaus+Lin+Erfc+Gaus*Erfc) peak fit function for DS

e Residuals are between -0.14 and
0.37 keV

400 600 800 1000 1200 1400
Efie (a.u.)
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Residuals

—J— Residuals from trapezoidal filter
—F Residuals from gaussian filter

400 600 800 1000 1200
Eq: (keV)
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1400
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COMPARI
RESIDU

* With trapezoidal filter, residuals’”
are between -0.14 and 0.37 keV
(black-solid)

* With gaussian filter, residuals are
between -0.16 and 0.34 keV (blue
W EN )
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Residuals from different detectors RESIDUA £ ‘RO
—F~ Residuals (Det 1) D | F F EUR T

=F Residuals (Det 5) A8

e Det 1: black-solid
 Det 5: blue dashed

200 400 600 800 1000 1200
Erie (keV)
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- * Acomparison of residuals with two different filters :
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. ‘ALook into Ba136 data for isotope shifts h //\
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