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General info:

® Physics process and explanation: Compressed VBF channel with OL & 1L final states production
Red points of the 1L channel aim for future Run3 analysis and beyond based on Machine
Learning method, while 4 green points account for the uncertainty band. There are 6 processes
for Wino/Bino samples. Each point on the Wino/Bino grid with dm = 3 GeV has 30k events for
16a, 40k events for 16d, and 50k events for 16d per process so they can be used for Machine
Learning studies, all other points have 20,000 events per process.

® Feynman diagram:each point has six processes:C1C1, CpCp, CmCm, N2C1p, N2C1m, N2N2

q i

left: OL right:1L

* Generators used: MadGraph

* Production type: AF2

¢ Extension of existing sample: https://its.cern.ch/jira/browse/ATLMCPROD-9665

¢ Link to validation plots or presentation: SUSY Electroweak Meeting(24/3/2023)
https://indico.cern.ch/event/1269140/contributions/5330465/attachments/2617529/4524681/2
30324_Compressed%20VBF%20signal%20grid%20extension%20request.pdf
(Minor modifications: remove (90,87),(100,97), and larger statistics for ML of 1L signals

® Athena release: 21.6.80

® Priority and justification: 1
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Production:*
*mcl6a:

Funblinding.

(b) arXiv:1911.12606

S
§=13TeV, 13910
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, WAZSMERINFIE T ESWIgY 7T, A TEIME

RKABETHHENES SMREIIRE, 8ERES; ETHHRANtuple (Run2) EFTiHIT
M2 % S HROAE S X FEAHF/Pyhf X FrBBICR/ISREFHI TR &I & FHIH

(c) Note

ATLAS Note
ANASUSY-2020-04-INT!

ATLAS

Searches for electroweak production of
supersymmetric particles with compressed mass
spectra in y/s = 13 TeV pp collisions with the
ATLAS detector

ATLAS SUSY Group

. evgen: https://prodtask-dev.cern.ch/prodtask/inputlist_with _request/48612/ done

. sim/reco: https://prodtask-dev.cern.ch/prodtask/inputlist with request/48671/ done

emcléc/d:

. evgen: https://prodtask-dev.cern.ch/prodtask/inputlist with request/48613/ done

. sim: https://prodtask-dev.cern.ch/prodtask/inputlist with request/48672/ done

. reco: https://prodtask-dev.cern.ch/prodtask/inputlist with request/48675/ done

*mcl6e:

. evgen: https://prodtask-dev.cern.ch/prodtask/inputlist_with_request/48614/ done

. sim/reco: https://prodtask-dev.cern.ch/prodtask/inputlist with request/48673/ done
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nAjets>=2
B-jet veto

nlep_signal(lep1Pt<40) ==

met >250
vbfjjM >600
vbfTagJetl Pt >100
vbfTagJet2 Pt >40
leplPt <20
lepIMT_Met <30
vbfdEtajj <25
DPhi_lep_met <1
MET_HTI >50

oz |

bkg 3161.94+-44.92
58.73+-1.17

signal
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> Motlvatlon

The first check is whether the hybrid p the QC requir
documentation, as very loose, basically passable.

QC requirements see the

wggﬁﬁﬁﬁfﬁf

UOD

+ Second, check if there are any problems with our workflow and equipment. The previous assembly

was installed incorrectly, and this step can be checked immediately.
+  Third, provide infor ion for sub
to tell the bonding staff to pay attention. (Not a particularly big deviation is not a big problem.)

» List of requirements to be shown for both an X and Y Hybrid

» Machine

ASIC to hybrid glue heights - 120 + 40pm

Total package height - 800 + 40pm (0.8 + 0.04mm)
—~  ASIC positions - + 200pm (0.20 mm) from nominal
-  ASIC Flatness/Tilt - 0.025

t bonding. For example, if there is a large deviation, you need

X-AXIS

The smartscope that we have at IHEP is
the OGP CNC 300. The specifications can
be found here. The programs are written
using the MEASUREMIND software that R i

outputs plain text files that will be analyzed

offline using Python scripts.
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o« average glue height

4 Xcoordinate
v Ycoordinate
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» SUSY Electroweak Meeting(24/3/2023)
https://indico.cern.ch/event/1269140/#11-vbf-ewkino-grid-extensiol R

» Grid extension request E
https://its.cern.ch/jira/projects/HIGGSINO/issues/HIGGSINO-2557filter=allissues
https://its.cern.ch/jira/browse/ATLMCPROD-10539

» Compressed EWK Meeting

20230418 https://indico.cern.ch/event/1277875/contributions/5367603/note/
20230411 https://indico.cern.ch/event/1275547/

20230404 https://indico.cern.ch/event/1273222/contributions/5346533/
20230321 https://indico.cern.ch/event/1268337/#28-round-table-discussion
20230316 https://indico.cern.ch/event/1270314/contributions/5335622/note/
20230314 https://indico.cern.ch/event/1265318/#28-round-table-discussion
20230307 https://indico.cern.ch/event/1260951/#28-round-table-discussion
20230221 https://indico.cern.ch/event/1254745/#27-vbf-soft-11-study-signal-sa

» China ATLAS ITk Weekly Meeting

20230317 https://indico.cern.ch/event/1264657/contributions/5311226/attachments/2613446/4516126/Atlas%201Tk%20report 20230317.pdf
20230407 https://indico.cern.ch/event/1274446/contributions/5352270/attachments/2626481/4542252/Atlas%201Tk%20report_20230407.pdf
20230421 https://indico.cern.ch/event/1275000/contributions/ 5 &/ /ataghments/2632901/4554096/Atlas%201Tk%20report 20230421.pdf

1\1\_
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if row.type==2: asic-thickness is k
glueHeight = height - asjcThickness
packageHeight = jigPlane distance_point_signed|point)

nown ‘
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glue
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Hybrid Assembly(Yuqging Wang, Lel)

1. Before assembly, we need to use a microscope to check the surface for scratches or damage

3. Once done, we need to weigh
the mass of the hybrid again

2. More details will not be repeated. This image can more
intuitively feel the size of each ASIC

L 4. This drawing is the sample drawing of assembly
completion, and the next step is metrology

HEREN
mEAR
—
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Hybrid Metrology

> Motivation

« Thefirst check is whether the hybrid passes the QC requirements. QC requirements see the
documentation, as very loose, basically passable.

« Second, check if there are any problems with our workflow and equipment. The previous assembly
was installed incorrectly, and this step can be checked immediately.

« Third, provide information for subsequent bonding. For example, if there is a large deviation, you need
to tell the bonding staff to pay attention. (Not a particularly big deviation is not a big problem.)

» List of requirements to be shown for both an X and Y Hybrid
—  ASIC to hybrid glue heights - 120 + 40um
—  Total package height - 800 = 40um (0.8 £ 0.04mm)
—  ASIC positions - £ 200pum (0.20 mm) from nominal
—  ASIC Flatness/Tilt - 0.025

>» Machine Zogp S S TR, KD S W G R SRR, O
The smartscope that we have at IHEP is
the OGP CNC 300. The specifications can
be found here. The programs are written
using the MEASUREMIND software that

outputs plain text files that will be analyzed

offline using Python scripts.

4/22/2023 guolei@ihep.ac.cn


https://www.ogpnet.com/products/metrology-systems/multisensor-metrology-systems/smartscope-video-multisensor-systems/smartscope-flash/smartscope-flash-302/
https://www.ogpuk.com/software/measuremind/
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MEASUREMENT POINTS FOR ASIC POSITION METROLOGY

Y-AXIS

NP49:02:317.0

I, 187
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Tilt measurement

I L ¥ Oqliiid i And for HCC star chips, the Tilt X and Tilt Y are calculated.
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Next step—>Wire bonding#f = (Ye)> E-test(fabio) - burn-in(Yue)...
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Cut-and-Count R&D

| 1L@Zn=15)) | 2@zn=187)

vbfjetlPt >100 vbfjetlPt >100
vbfjet2Pt >40 vbfjet2Pt >40
leplPt <15 leplPt <20
lep1IMT_Met <40 lep2Pt <12
vbfdEtajj >2.5 leplMT_Met <40

DPhi_lep_met <1 vbfdEtajj >2

MET_HTI >70 DPhi_lep_met <2
MET_ HTI >50
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