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Cs=137 i LIME INEN

Dabka balkeen with LIME and exposure = §00 ms have high F‘E«LQU'F'
of tracks in data kaken with Cs-137

Typical (ot exbtreme) pictures:
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High pileup pictures (inen

Maybe it is impossible / useless to disentangle these balls of
wool, but ik can be an extreme case to test different
reconstruction algorithms

Up to now (AmBe paper = “lime_2020" GIT branch):
- ikerative - DBDSCAN used to seed high interest regions

- CxAC used ko malee superci.us&ers looking at high interest
reqgiLons

- Works well (apart start of tracks for directionality studies), but
cannok cope wikh overtapping Eracies: Ehev are merged

Refresh: why the need to cluster together a long track if the
expected signals from NRs/ERs are short?

BECAUSE unclustered pieces of long bkg tracks
mimick signal!l
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Directional %ra&i&i%g INFN

For this 1. Pains has cievei.opeci a clustering that search for
patteris tampaﬁabi.e with polynomials (line or 3rd order
polynomial). Links to presentations here and here.

Reminder of the method:
- skarks with DBSCAN with a short radius

- tests f starting from these clusters, one can find other
clustered points compa&ibte with a polynomial

- the polynomial is fitked tteratively until points are added to the
supercluster

The next one
needed more steps |
to finish

1. Pains
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https://agenda.infn.it/event/25881/contributions/131149/attachments/79132/102592/DDBSCAN_07.pdf
https://agenda.infn.it/event/25064/contributions/127001/attachments/77847/100425/DDBSCAN_04.pdf

Limitations in high PU (ineN

- As sooh as the occupancy increases, everything gets merged
when the “seed” cluster is n a crowded region

- ik is slow, because of the many fits/seed done

- 3-rd order polynomial sometimes not sufficient, but fitting
with higher order can qget crazy soon

ATTEMTTs to improve:

1. Use “isolated” iffczség to sktart directional search, te. with the
miniminum [ = 2 A (A = i—pixel ampti&ude). 1f >1 has
=0, then sort bv Elke best Linear £ik Xz,

2. Use Bernstein poivmommts to approxima&e the curve, to
improve stability
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£ xam F’L@.S ((:-S""“'l INEN

N.B. This is after a Lot of tuning of parameters (isolation definition,
clustering metric, ete.)

Polynomial clusters found in iteration 0

The eagerness of the directional is on purpose exaggerated because it
is better to eak some plece of anocther track that leave a disjoint plece
around (signal fake!)
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And AmiBe? INFN

Luckily, data talen with Cs-137 is a bit extreme. £.9. AmBe seems
much quieter

o Original Image Polynomial clusters found in iteration O
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N.B. The situation is worsened by the Light entering in the top/bottom
reqgions of the detector
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Practicalikies INFN

This is slow. Time dominated by fitting many times track
candidates: 1 event can take 3/4 mins, depending by the
occupancy,

Possible spead&*up: CYTHON (comgded C from python version)
or Numba (machine code from python version) tested

=> can speed up by ~20%, not more (because most is using
numpy, which is Cr+ compiled behind the scenes)

Malees the cievei.opmemﬁ slow, but mavbe we cal survive using
batch ab LNGS (ot many events to Froaess)

Clusters removed from the ntuples, everything done on
superclusters (cluster shapes, etc) are done exactly as before.

GIT Branch: “lime2l” (bleeding edqge, not stable right now)
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AFPLE&&RQMS INFN

1. basic check: on SIM ERs, NRs, Look at the containment,
resolution, and compare to standard

2. on bkg-only data in LIME, check that the energy of cosmics
is the one expected, after Fe calibration

3. look at the number of “short” clusters compatible with a NR
in bleg-only data with this or the standard supercluster

Running on Summer data taken with LIME to check these
points right now. Resulks not ready for today...
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