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Background with mild shield

Data with internal and external lead shields.
290 hours for 2 clusters with 15 KIDs.
19 Apr 22:00 — 5 May 8:00.

Presentation by D. Delicato at the last collaboration meeting.
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https://agenda.infn.it/event/47353/contributions/269252/attachments/137788/207303/delicato_results_mild_shield.pdf

High energy spectrum previous results

Background in the range [2-90] keV is compatible with simulations with visible Pb X-ray peaks.
Presentation by D. Delicato at the last collaboration meeting.
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https://agenda.infn.it/event/47353/contributions/269252/attachments/137788/207303/delicato_results_mild_shield.pdf

Analysis with N-dimensional optimum filter (OFND)

The multidimensional optimum filter combines the waveforms in different pixels to improve the resolution.
Shape parameters can be used as a further cluster cut. Talk at collaboration meeting in Pisa.

The filtered signal is:
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waveforms

10 % baseline resolution improvement
on pixel 47 (see talk at last BULLKID

Digest).

Presented also the improvements on the
low energy background near threshold.
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https://agenda.infn.it/event/48460/contributions/274701/attachments/140228/211680/P167_analysisND.pdf
https://agenda.infn.it/event/43900/contributions/252724/attachments/130269/193787/Threshold_analysis.pdf

Analysis with N-dimensional optimum filter (OFND)

Here, I present an analysis of the high energy particle background with amplitude estimated with OFND.

Goals:

Have a unique amplitude estimator both for the low energy and the high energy parts of the spectrum
Calibrate using lead peaks

Evaluate efficiencies with the pulse shape variables from OFND

Check compatibility of the two amplitude estimators

Check compatibility with the previous analysis



Amplitude [mrad]

The template pulses for the two pixels are built with LED fired on the main channels and signals in

coincidence on neighbors dice.

Template pulses

Amplitude range of ~ 50 - ~ 300 mrad to avoid pulse shape distortions at large phases.
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Noise covariance

Defined as 64, =< 1, (f) np(f) >

Diagonal elements contain the noise power spectra of the pixels.

Noise correlation between channel 47 and neighbour channels

Correlation is defined as:
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OFND Amplitude [mrad]

Amplitude comparison

On LED events, the two different amplitude are compatible.
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An analysis with this amplitude variable is feasible.
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Residuals

Amplitude linearization

OFND amplitude is linearized using the LED calibration data. Amplitude fitted against the number of LED bursts.
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Non linearities up to 9 % on pixel 47 and 12 % on pixel 49

Fit function: A=a-n.(1+b-a-n.)

Amplitude linearized is defined as:

Aiin =a-ne.
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where n. 1s the number of the led bursts



Cluster cuts: ¥;

We do our usual cluster cut to identify events in which the interaction took place in the main pixels 47 or 49.
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We do our usual cluster cut to identify events in which the interaction took place in the main pixels 47 or 49.
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Cluster cuts: Q

We can rotate the different ¥; and combine them to build a unique variable to cut events.

Y2

Construct the Q variable as:
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Shape cuts: oD

Generalization of the y? of the matched filter defined as:
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Needs a matching of all the waveforms with the average pulses.
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Lead peaks

With some preliminary cuts, we can identify the lead peaks used for calibration.
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Residuals

Residuals

Counts/2.2 [mrad]

[(mrady]

Counts/1.8 [mrad]

[(mrad) ]

Fitting the lead peaks

* The energy spectrum is divided in 3 ranges.
* Peaks are fitted with a gaussian plus a 1-degree polynomial

* In the case of the double peak, the intensity and the position of the second peak is fixed by theory
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[.ead calibration

* Since Lg parameters are fixed, we have three points to calibrate with lead peaks.
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Analysis cuts and efficiencies

Analysis cuts:

* Y’ornp < 6

e Q<45

* Other basic and loose pulse shape cuts
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Rate [10° d.r.u]

Preliminary energy spectra

e Background of around ~10* d.r.u

* Slightly difference between the two pixels (efficiency mismatch)
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Rate [10° d.r.u]

Comparison with previous analysis

Previous analysis done by Daniele and Matteo.
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Mismatch due to differences in efficiencies: estimated on lead peaks in previous
analysis, [ evaluated on LED pulses in this analysis.
Particularly visible at high energies where LED/background differences arise.
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Previous Analysis
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Omega

Cluster cuts differences LED/Background

At high energies LED pulses are not matching the background in terms of phonon leakage.
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* Re-do the analysis evaluating the cluster cuts variables and the efficiencies on lead peaks
* Check again compatibility
* Asses the efficiencies on other shape variables (¥, ¥r -..)
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thanks for your attention!
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