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Recent Release of the Geometry Parameters

e New Detector Parameter Table released 2023/09/27
o Many updates compared to 2023/01 table
o Need to implement them in the simulation (easier for frequent and smaller updates)
o https://eic.jlab.org/Geometry/Detector/Detector-20230929162408.html
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EIC DETECTOR GEOMETRY

INTERACTION POINT 6

Offset
Inner Outer from Physical | Physical
Length | Radius | Radius | Center | start End | Volume | weight
Region Component Sub-Component wBs (cm) (cm) (cm) (cm) (cm) (cm) (md) (k) Technology Notes
R Coll 170 269 324 4146 3296 499.6 17.42 136.685 Iron Offset: measured from center.
AR ¢ ) Weight estimated as 100% iron.
6.10.06 140 175 267 359.6 359.6 4996 3122 199,896 FeSc, WSc last segment | Tower size: 5cm x 5cm x 140cm including 10cm readout
Hadron Calorimeter Offset: measured from face nearest to interaction point
HADRON Weight: estimated as 79% iron and 21% plastic
END CAP 222 195 267 3407 3296 3518 232 18,205 Iron Offset: measured from center.
{DFk=Retun (O Weight estimated as 100% ron.
6.10.05 30 140 195 3296 3296 3596 357 23,048 Pb/Sc Tower si 5 cmx 2.5 cm x 30 cmincluding readout 10cm
Electromagnetic Calorimeter Offset: ured from face nearest to interaction point
Weight: estimated as 85% lead glass and 15% steel
Service Gap 13.6 316 316 3296 Offset: measured from location nearest to interaction point
6.10.04 120 140 180 320 200 320 10.47 1946 Aerogel/Gas Offset: measured from face farthest from the interaction point 2


https://eic.jlab.org/Geometry/Detector/Detector-20230929162408.html

Simulation Parameters and the Comparison

Software WG has compared the new geometry table with the simulation

o A Template to extract simulation constants

o Not all parameters are implemented
o https://eic.github.io/epic/artifacts/DetectorParameterTable/epic_craterlake.html

HADRON DIRECTION END CAPHD Flux Return (Collar)

HADRON DIRECTION END CAP|Hadron Calorimeter 1400 [0 270.0 363.2 |503.2
HADRON DIRECTION END CAP/HD Flux Return (Oculus)

HADRON DIRECTION END CAP Electromagnetic Calorimeter 300 [20.0 174.0 3332 |363.2
HADRON DIRECTION END CAP|Service Gap 136 3196 |3332
CENTRAL DETECTOR Dual RICH 1200 ([8.49 185.0 1950 |315.0
CENTRAL DETECTOR Dual RICH Detector Section 8.49

CENTRAL DETECTOR Dual RICH Aerogel Section 8.49

CENTRAL DETECTOR HD Time of Flight/Tracker

CENTRAL DETECTOR Barrel Flux Return

CENTRAL DETECTOR Barrel Hadron Calorimeter 6356 (177.0 270.0 -316.0 |319.6
CENTRAL DETECTOR Barrel Hadron Calorimeter HD Section

CENTRAL DETECTOR Barrel Hadron Calorimeter Central Section

CENTRAL DETECTOR Barrel Hadron Calorimeter LD Section

CENTRAL DETECTOR Solenoid Magnet 3840 (1420 177.0 -202.0 |182.0
CENTRAL DETECTOR Barrel HD EMCal Support




Ongoing and Planned Updates

e A detailed comparison report can be found in issue #552 in epic repository
o New geometry (det) vs simulation (sim), and constant name (template_var)
o Many simulation constants need to be updated, most of the detectors are affected

CENTRAL DETECTOR, Barrel EMCal, : CENTRAL DETECTOR, LD EMCal, :

det sim template_var stat det sim template_var stat
Length (cm) 470.0 635.0 {{EcalBarrel_length}} Mismatched Length (cm) 60.8 60.0 {{EcalEndcapN_length}} Correct
Inner Radius (cm) 81.0 78.5 {{EcalBarrel_rmin}} Mismatched Inner Radius (cm) 9.8 9.9 {{EcalEndcapN_rmin}} Correct
outer Radius (cm) 116.0 140.0 {{EcalBarrel_rmax}} Mismatched  Outer Radius (cm) 63.e  83.0  {{EcalEndcapN_rmax}} Correct
offset from Center (cm) -38.75 NaN Empty Missing  Offset from Center (cm) -175.8  NaM Empty Missing
Physical Start (cm) -273.75 -440.0 -{{EcalBarrelBackward_zmax}} Mismatched  ~fvsical Start (cm) =235:0.5230.0) ={{fcalbndcapN 2max} Conrect
Physical End (cm) 196.25 195.0 {{EcalBarrelForward_zmax}} Mismatched Eiés_cat-End Com) s 9554l GECRLEndCapN cliid S EuREecE

CENTRAL DETECTOR, Barrel EMCal, Exterior Cover:

. CENTRAL DETECTOR, Solenoid Magnet, :
det sim template_var stat

L det sim template_var stat
Length (cm) 460.0  NaN Empty Missing Length (cm) 384.8 384.9 {{Solenoid_length}} Correct
Inner Radius (cm) 114.0 NaN Empty Missing Inner Radius (cm) 142.9 142.9 {{Solenoid_rmin}} Correct
Outer Radius (cm) 116.0 NaN Empty Missing Outer Radius (cm) 177.0 177.9 {{Solencid_rmax}} Correct
offset from Center (cm) -38.75 NaN Empty Missing Offsft from Center (cm) -10.2  MNaM ] Empty Missing
Physical Start (cm) _268.75 NaN Empty Missing Phys:.Lcal Start (cm) -202.8 -202.9 '{{SolenonfiBackward_zmax}} Correct
j L. Physical End (cm) 182.8 182.8 {{SolenoidForward_zmax}} Correct
Physical End (cm) 191.25 NaN Empty Missing


https://github.com/eic/epic/issues/552

Implementation of New Parameters

e Update the table template
o First update in PR #553
o Format updated, fixed several known issues,
added many constants

e Update the compact files
o Break the issue #552 into smaller ones
o Coordinated work with DSC’s
o Start to assign issues to DSC'’s point of
contact for simulation

e Update the geometry plugin
o  Mostly related to the new support structure
o Coordinated work with relevant DSC'’s

“Region™: "CEl
"Component”
"Sub-Component™: "",
"MisMatched™:

"Physical Start (cm)":
"det": -285.0,
"sim": 319.6,

"template_var": "{{HcalBarrelForward zmax}}"

"Physical End (cm)":
"det": 285.0,
"sim": -320.0,

"template var”: "-{{HcalBa

"Region”: "CE
"Component™:

"Sub-Componen
"MisMatched™:

"Physical Start (cm)":

"det": -285.9,
"sim": -320.0,

"template_var”: "-{{HcalBarrelBackward_zmax}}"

"Physical End (cm)":
"det": 285.0,
"sim": 319.6,
"template_var”: "{{HcalBarrelForward_zmax}}"



https://github.com/eic/epic/pull/553
https://github.com/eic/epic/issues/552

What the Simulation WG Needs from DSC'’s

e Update the parameters for your own detector subsystem
o Simulation team is willing to help
o Helpdesk channel on mattermost, or tag us (Chao, Wouter, ...) on github

e Study and validate the parameter changes
o Expect simulation output changes in the following simulation campaigns
O Reportissues/bugs
o Simulation team is the messenger, we do not own the geometry parameter table

e Help us improve the simulation parameter table template
o Let us know if we’re looking at wrong constants
o  Fill out the missing ones


https://chat.epic-eic.org/main/channels/helpdesk

00 Errors/Typos in the 2023/09 Detector Parameter Table @ -

Issues, PRs, and Milestones

) © Detector Parameters Update: Service Gaps/Flux Returns
#574 opened 3 days ago by Chao1009 P Update Compact..

O ® Detector Parameters Update: Lepton Endcap HCal topic: backward  topic: calorimetry
#573 opened 3 days ago by Chao1009 P Update Compact..

e A series of issues created in the eic/epic
repository
o Grouped by detector subsystems

o Contains a relevant report for the
O © Detector Parameters Update: Integrated DIRC/MPGD  topic: PID
p a ra m ete rS C O m p a ris o n #568 opened 3 days ago by Chao1009 P Update Compact...

O © Detector Parameters Update: Inner Trackers topic: tracking
#567 opened 3 days ago by Chao1009 ? Update Compact...

. TWO m i I eStO n eS fO r th e u pd ate O © Detector Parameters Update: Central HD/LD MPGD topic: tracking

#566 opened 3 days ago by Chao1009 G Update Compact..

0 © Detector Parameters Update: Hadron Endcap HCal - topic: calorimetry  topic: forward
#572 opened 3 days ago by Chao1009 P Update Compact...

0 © Detector Parameters Update: Hadron Endcap EMCal  topic: calorimetry  topic: forward
#571 opened 3 days ago by Chao1009 & Update Compact.

0 © Detector Parameters Update: PFRICH  topic: PID
#570 opened 3 days ago by Chao1009 G Update Compact...

O © Detector Parameters Update: Dual RICH  topic: PID
#565 opened 3 days ago by Chao1009 C‘P Update Compact...

Update Compact Files According to 2023.09
39% complete 14 open 9 closed

Detector Parameters i =
Edit Close Delete
£ Due by October 30, 2023 (O Last updated 2 days ago

The detector parameter tables have now been updated, https:/eicjl...(more)

© Detector Parameters Update: Central TOF/Tracker topic: tracking
#564 opened 3 days ago by Chao1009 ? Update Compact...

O ©® Detector Parameters Update: Barrel Support topic: barrel
#3563 opened 3 days ago by Chao1009 & Update Geometr...

Update Geometry Plugins According to
2023.9 Detector Parameters

£ Due by November 21, 2023 (©) Last updated 3 days ago

This milestone includes geometry-plugin-related updates (mainly the...(more)

0% complete 1open 0 closed 0 © Detector Parameters Update: Central Barrel Hcal topic: barrel  topic: calorimetry

T G TR #562 opened 3 days ago by Chao1009 P Update Compact...

0 © Detector Parameters Update: Barrel Imaging Calorimeter topic: barrel  topic: calorimetry
#561 opened 3 days ago by Chao1009 & Update Compact..



https://github.com/eic/epic/issues

DSC’s Points of Contact for Simulation and Reconstruction

feat: add header to compact files with liaisons #64

JOYM) wdconinc wants to merge 14 commits into main from subsystem-info-block (O

® |Issues about the parameter update
will be assigned to DSC’s POC

o One person with an active github
account

QY Conversation 7 -o- Commits 14 [} Checks 34 Files changed 7

wdconinc commented on Aug 18, 2022 « edited by johnny8266 + Member = =+

At this point we do not have a way to make it apparent who is the POC for each detector system. This adds an info header block
to xm files with the author 's github handle for use in pull request review requests and assignment.

Note, author is the prescribed attribute in the XML schema definition but it is intended to be interpreted as liaision. Multiple
values for author can be added as a comma-separated list, so they can all be requested for review.

TODO (add name, check box when implemented):

e POCs will also be contacted for

O Beamline: TBD

inputs to detector’s digitization

[J Calorimetry (Barrel, sciglass): @veprbl
Calorimetry (Barrel, imaging): @mariakzurek
'th re S h o I d [ Calorimetry (Barrel, HCal): @johnlajoie
Calorimetry (Forward, ECal): @jizhongling
[ Calorimetry (Forward, ECal insert): @rymilton
O Calorimetry (Forward, HCal): TBD

e PR #64 for identifying geometry 0 commes o Gl e G

[ FB (all): Jarda
[ FF (all): @ajentsch
code owners O Integrtion: @esborrid
PID (DIRC): @rdom
HH PID (dRICH): @c-dilks
o Get notified for code changes .
. . . O PID (pfRICH): TBD
o Some are still missing 0 Soleni Gudoninc
[ Tracking (silicon): @ShujieL
Tracking (MPGD): @mposik1983
[ TOF (all): @yezhenyu2003

©



https://github.com/eic/epic/pull/64

An Example of the Update

fix: add EcalBarrel vars to template; EcalBarrel_rmin:=81cm;

: EcalBarrel_thickness:=35cm #577
e Can be small PRs with changes for 1 gy o 0020 o

or 2 parameters O oo @ | o Corris @ [ o @ B Fimchurged @
O Link to the issue . wdconinc commented 2 days ago Member =+«

Briefly, what does this PR introduce?

This adds a number of EcalBarrel variables to the detector parameter table template.

e Changes within the subsystem’s own Whatlind ofchangsdoss s PRnrokce

Bug fix (issue () Detector Parameters Update: Barrel Imaging Calorimeter #561)
[ New feature (issue #_)

re g I m e [J Documentation update

O oOther: _

Please check if this PR fulfills the following:

o Central detector’s physical start point ey

[ Documentation has been added / updated

ma y d e p en d on b ac kW a rd d ete Cto r 0J Changes have been communicated to collaborators

Does this PR introduce breaking changes? What changes might users need to make to their code?
lengths/gaps
Does this PR change default behavior?
No.

©




Summary

e 2023/09 geometry updates will affect most of the detector subsystems
o Coordinated work between DSC’s and software WGs

e Update the DSC’s point of contact for simulation and reconstruction
o Geometry parameters update
o Detector digitization threshold
o Code owners of the relevant geometry/digitization/reconstruction

e Expect...
o Simulation output changes in the following campaigns because of geometry update
o Communications from software side regarding the geometry update and digitization
thresholds

10



