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https://umallik.lab.uiowa.edu/atlas
https://umallik.lab.uiowa.edu/atlas

Average Cluster Size

Charge Detection Region

https://cds.cern.ch/record/2257755?In=en
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Avg. Clustersize vs hit position. The integer position values
correspond to centre of strips.
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Energy deposited in the silicon detectorsis

grouped into clusters ideally a cluster of a
single particle

Single clusterin pixels and a pair of clusters
in strip from a space point.

This uses stereo angle betweenthem from
each side of a cluster.

Eta and Phi plane corresponds to channel O
and channel 1 in cell files.

e Barrel strip distributions among LS / SS:

Table 6. Dimensions and component counts for the ITk Barrel Strip Detector.

Layer Radius Strip pitch x length Staves Modules Hybrids Channels Sensor area
Lo 405mm 75.5um x 24.16 mm 56 1,568 3,136 8.0M 15.0m

L1 562mm 75.5um x 24.16 mm 80 2,240 4,480 11.5M 214m°
L2 762mm 75.5um x 48.35mm 112 3,136 3,136 8.0M 30.0m°
L3 1000mm 75.5um x 48.35mm 144 4,032 4,032 10.3M 38.6m°
Total 392 10,976 14,784 37.8M 105.0 m’



https://cds.cern.ch/record/2257755?ln=en

Strip Layout

14 modules (layer 0 each 9 models (disk O at each side)

side)

Stave (Rectangular) Petal (Trapezium etc)

Pitch = 75.5 um Pitch = 69-85 um

4 Layers 6 Disks on barrel like support structure

593 mm
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https://cds.cern.ch/record/2836427/files/ATL-ITK-PROC-2022-018.pdf
https://cds.cern.ch/record/2836427/files/ATL-ITK-PROC-2022-018.pdf
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Current Focus: (Generate
Strip Cell Files From RUN
4 Simulated Files from
ATLAS)

e HITsFile: Hits Files used for RDO Analysis

« RDOs:RDO
Files:test Digi tf RUN4 ttbar mu200 (page 3-4
tests with RUN4 in the name)

1. RUN4_ttbar.puTruth.RDO.pool.root

2. RDOAnalysis.root (currently using for clusters
formation)

» Checked data with OBJ files provided by Noemi
Calacein Inner Detector Workshop May 2023
(BeamPipe and Strip Components)


http://cvmfs/atlas-nightlies.cern.ch/repo/data/data-art/PhaseIIUpgrade/HITS/ATLAS-P2-RUN4-03-00-00/mc21_14TeV.900498.PG_single_muonpm_Pt100_etaFlatnp0_43.simul.HITS.e8481_s4149/HITS.33605493._000075.pool.root.1
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbigpanda.cern.ch%2Fart%2Fjobs%2F%3Fpackage%3DDigitizationTests%26branch%3Dmain%2FAthena%2Fx86_64-centos7-gcc11-opt%26ntag_full%3D2023-10-02T2101&data=05%7C01%7CMeena.Nadeem%40hud.ac.uk%7C2d6beafc5abf43e990da08dbc434aa22%7Cb52e9fda06914585bdfc5ccae1ce1890%7C0%7C0%7C638319502703186354%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XJtTuaMb6simJb5V0yk5FopFQyQBUCfuNTjKaT2kLXA%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbigpanda.cern.ch%2Fart%2Fjobs%2F%3Fpackage%3DDigitizationTests%26branch%3Dmain%2FAthena%2Fx86_64-centos7-gcc11-opt%26ntag_full%3D2023-10-02T2101&data=05%7C01%7CMeena.Nadeem%40hud.ac.uk%7C2d6beafc5abf43e990da08dbc434aa22%7Cb52e9fda06914585bdfc5ccae1ce1890%7C0%7C0%7C638319502703186354%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XJtTuaMb6simJb5V0yk5FopFQyQBUCfuNTjKaT2kLXA%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbigpanda.cern.ch%2Fart%2Fjobs%2F%3Fpackage%3DDigitizationTests%26branch%3Dmain%2FAthena%2Fx86_64-centos7-gcc11-opt%26ntag_full%3D2023-10-02T2101&data=05%7C01%7CMeena.Nadeem%40hud.ac.uk%7C2d6beafc5abf43e990da08dbc434aa22%7Cb52e9fda06914585bdfc5ccae1ce1890%7C0%7C0%7C638319502703186354%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=XJtTuaMb6simJb5V0yk5FopFQyQBUCfuNTjKaT2kLXA%3D&reserved=0

RDO File Content |

1000 events

« 592 Strip events
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Required Output:

Currently trying understand how to data points are

mapped with geometry_id
ACTS Gemeotry Identifier

File Edit Run Options

Help

Athena: Data-Preparation stage -> PrepRawData creation from Raw Data

Obijects
Athena: Strip Digitization

If there is a specificdocumentation forhowgeometry_idisencodedin

ACTS/tracccto match with ATHENA???

Open ¥ [+

event000000000-cells.csv
~(Docurments/GeomPlot/myHTTReaderPIXEL

Command | | Option | | Histogram |htemp [ Hist [ Scan [ Rec
F :':': Current Folder Current Tree : ITkStrip
- aTmeList ¥ 1 -ampty- Iy 1ayerDisk i barslEndeap_sdo
: ﬂ ITkStrip ¥ -ampty- @ % layerDisk_sdo
= =1 -ampty- atalModuls phiModule_sdo
: C&:;ampty— h side etaModule_sdo
ﬁ Scan box ﬁ strip side_sdo
E{ » -ampty- ﬁ row % strip_sdo
5 E{ » -ampty- ﬁgmupSizn %row_sdo
E{ » -ampty- ﬁgbbab{ﬂ %noise
| B> empty- s glabalvo 4 belowThresh
| By empty- s globatzo i dizabled
|| B empty- I globaixi 5 barcode
E{ » -ampty- &gbbah"l eventindax
i B¢ 3 -empty- &gbbalﬁ charge
¢ 3 -empty- By rocarx i barcode_vec
E{ » -ampty- & kocaly % eventindax_vec
% rdalD & locald % charge_wac
g rdoWord FusdoiD
s 4§ bamelEndcap I sdoword
in |E sPIDER | @0 & | 0%
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1 geometry_id,hit_id,channeld, channell, timestamp,value
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https://github.com/acts-project/acts/blob/main/Core/include/Acts/Geometry/GeometryIdentifier.hpp
https://gitlab.cern.ch/atlas/athena/-/blob/21.9/InnerDetector/InDetExample/InDetRecExample/share/InDetRecPreProcessingSilicon.py
https://gitlab.cern.ch/atlas/athena/-/blob/21.9/InnerDetector/InDetExample/InDetRecExample/share/InDetRecPreProcessingSilicon.py
https://gitlab.cern.ch/atlas/athena/-/tree/main/InnerDetector/InDetDigitization/StripDigitization

CLUSTERING (Independently)

Two methods:

* In device space (consecutive cells -> clusters ->
transformation (local to global)

* In Metric Space ( The distance matrix defines
the metric space. The metric space can be
visualized using multi-dimensional

scaling (MDS), Multidimensional scaling (MDS)
is a means of visualizing the level of similarity of
individual cases of a dataset.) MDS is a
dimension-reduction algorithmto discover the
underlying structure of a space, based on
distance measures between objects or cases.
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cluster

Device Space: Detection of space-time
clusters using a topological hierarchy for
geospatial data on COVID-19in Japan

Visualization of model similarity
\ 2D projection of MDS Plot
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Deﬁnéj by Single reservoir model
similarity distance

Metric Space Methods: MDS is

a dimension-reduction algorithm to
discover the underlying structure of a
space, based on distance measures
between objects or cases.



http://en.wikipedia.org/wiki/Multidimensional_scaling
http://en.wikipedia.org/wiki/Multidimensional_scaling
https://en.wikipedia.org/wiki/Similarity_measure
https://link.springer.com/article/10.1007/s42081-022-00159-x
https://link.springer.com/article/10.1007/s42081-022-00159-x
https://link.springer.com/article/10.1007/s42081-022-00159-x
https://www.streamsim.com/technology/uncertainty-quantification/metric-space-methods-key-concepts
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