KU LEUVEN

Update muX meeting 01/12

Michael Heines



Timing optimization

Department of Physics and Astronomy, IKS KU LEUVEN



ELET improvement

) pulse = e% —1
* Why does the naive formula work better 500

comeimes? Wi

” I
g 300 A
« Extrapolate to O: E / / W
* touer = 1)

100

« Extrapolate to —Ex X Th:
1
° tELET = : [tl‘ (Ex + f) o tU(l + Ex)] 0 100 200 300 400 500

Time (clock ticks)

Department of Physics and Astronomy, IKS KU LEUVEN




Any changes?

* Fixed threshold and factor
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Step 1: Threshold with Extrapolate = 0

Time resolution xy projection
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Step 2: Extrapolate with fixed Threshold

Time resolution yz projection
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Step 3: Finalize Threshold and Factor

Time resolution xy projection
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Optimal parameters

Detector Th (Ex=0) Ex Th F Sigma Sigma Sigma Improvement Improvement
simple exact 3par over simple (%) = over exact (%)
GeO1 30 1.0 30 12.0 / / 8.4 / /
Ge02 60 1.1 80 8.0 5.4 6.5 5.0 7.4 23
Ge03 30 0.3 30 10.0 / 9.2 8.2 / /
Ge04 60 1.7 100 6.0 6.8 9.4 6.7 1.47 29
Ge05 60 0.0 70 8.0 5.2 4.7 4.7 9.6 0
GeO6A 40 0.6 40 6.0 4.2 4.2 3.9 7.1 7.1
Ge06B 30 1.0 40 6.0 4.3 4.5 4.1 4.7 8.9
Ge06C 30 0.8 30 7.0 4.4 4.5 4.1 6.8 8.9
Ge06D 30 1.1 30 7.0 43 4.6 4.1 4.7 10.9
MBO7A 80 0.2 60 6.0 4.5 4.4 4.3 4.4 2.3
MBO7B 50 0.0 50 7.0 4.9 4.1 4.1 16.3 0
MBO07C 60 0.0 60 6.0 4.7 4.2 4.2 10.6 0
Ge08 40 1.2 50 6.0 5.2 6.4 5.0 3.8 22
Ge09 20 0.3 20 8.0 / 19.2 18.3 / /
GelO 30 1.2 60 6.0 5.5 7.1 5.2 5.5 26.8
Gell 20 2.5 30 8.0 8.4 10.0 8.0 4.8 20
Gel2 50 0.3 40 8.0 5.0 4.9 4.7 6.0 4.1
Gel3 30 2.5 40 8.0 7.9 11.0 7.5 5.1 32
Gel4d 20 1.7 40 8.0 7.5 11.5 6.9 8.0 40
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BEGES will be BEGESs

Number of Entries
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Back to 1 ELET algorithm?

ProjectionY of binx=[709,718] [x=708.0..718.0]
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Calibration
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Using moving average

« 2h batches « 2h batches with 3-batch moving average

0.2 0.2

> [— 276 keV g [—276 kev
= | — 303 keV = | — 303 keV
% |— 384 keV % 0.1 — 38dkeV
|:_=|:| D'I .................................................................................. - 853 hev E . - o 858 kev
S —— 885 keV % | —— 885 keV
o« s

0.05 T 1173 keV

| 1332 keV

— 1173 keV

é‘i:i‘;i 1461 ke‘u’
ey Il!!!! }E

LA T J!,{'ujl[‘ keV
RS 1461 kov T

i
T e
Ak il i“ “i !Ei,.\ f||e;

[

| | L1 | L1 11 | L1 | L1 | L1 11 | [ | | L1 1| ={. l e —— l L 11| I L1 1| | L1 1) | I | L1 11 | L1111
-0.2 1] 10 20 30 40 50 60 0.2 0 10 20 30 40 50 60
Run batch Run batch

Department of Physics and Astronomy, IKS KU LEUVEN




Gain drift — Ge(1l
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Gain drift — Ge02
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Gain drift — Ge0O6A

Why still a trend? Why do macroscopic measurements have better residuals?
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Beyond gain drift
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Beyond gain drift
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Adjusted residuals (just a check)

.04

0.02

residual (ke

-0.06

g kg

N 1

200 400 600 800 1000 1200 1400
EnergyikeV)

005

0.01

0.005

residual (keV)

~0.005

=001

-0.015

Ge05

I|IIII|IIII|IIII|IIII|IIII|IIII|
i

200 400 600 800 1000 1200 1400
EnergykeV)

Department of Physics and Astronomy, IKS

KU LEUVEN




Beyond gain drift
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Summary

« ELET parameters optimized > New algorithm works

« Gain drift on anticoincidence spectrum - Seems good for all but a few
detectors

 What's next:
« Push new ELET algorithm to bitbucket (if everyone agrees)
* |deas for trend after gain drift?
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