INTT Weekly Meeting, 22/July/2020

Updates on the Glue Thickness for Geant4 Model
Genki Nukazuka (RBRC)



Thickness of the Silicon Sensors

Updated model

$—— formed CFRP, 300 ym thickness

flat CFRP plate, 300 um thickness

? DI kapton, 380 pm thickness \' Realistic value l

DI copper, 37.6 pym thickness ,
Glue (silver) . 50 um thickness <= sShould be input!

Silicon sensor > S\




INTT Sensor Glue Mask

Thickness of the Silicon Sensors

e The mask is 50um thick.

d Sensor

e The gap between 3mm holes is 0.5mm

« May negatively impact cooling. Need to check (FEA)

e« The holes are 3mm, 2mm and 1 mm is diameter from the edge to the center of
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Thickness of the Silicon Sensors

=
Tp)
qv
>
o,
=
O
—
O
g
-
>,
U
—
—
<

half ladder

]

—_

o ®

mwf\v SO )

(I08000]
@e:-0@
(0G50
( JOO00 )

S

/”'\/\
x,\\_,/\—"
) (0O
<O ]
O O
0O

I\J‘/
OO

\

-

CoaO{ )
()C0a0( )
G000
G000 )
OOOOOO
(906000
OOQOOQ
()CeaO( )
()O0a{ )
(0050 )
(G900 )
(I08000)
OOQQOO
OQOOQQ
(06900
(305500
)G oaO )
(JCaoO )
(JGooO( )
eler i@
(J00a00]
(D000 )
(JCo00( )
( 1C000()
()G 000( )
OOOOO@
ﬁ/\UQOOQO

305000
(J02000)
(0200 )
( G000 )
(30300
(0000
(000 ]
(J00500)

N

fooo©
( )CooO ()
()00 )
(0000
()00
()Co0oO( )
(JCooO( )
( JOaoO! )

NSNS
()
®
C
Q
C
®
—

R
.t

A2\

e

@

{

'
N/

2 x 66 holes for each size

e The mask is 50um thick.

e« The holes are 3mm, 2mm and 1 mm is diameter from the edge to the center of

d SeNSsSolr.

2 x 66 x (Sp1 + S¢p2 + S¢3 )

Sholes

2x66 x(0.25+1+2.25) x T mm?2

~ 1451 mm?2



Thickness of the Silicon Sensors

INTT Sensor Glue Mask

half ladder

]

232 mm

Ssi ~ 5236 mm?
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2 x 66 holes for each size

e The mask is 50um thick.

e« The holes are 3mm, 2mm and 1 mm is diameter from the edge to the center of

d SeNSsSolr.

2 x 66 x (Sp1 + S¢p2 + S¢3 )

Sholes

2x66 x(0.25+1+2.25) x T mm?2

~ 1451 mm?2
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half ladder

50 pm x 0.277
~14 pym
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Effective thickness teff = t x ( Sholes / Ssi )

2 x 66 holes for each size

232 mm

2x66 x(0.25+1+2.25) x T mm?2

2 x 66 x (Sp1 + S¢p2 + S¢3 )
~ 1451 mm?2

Ssi ~ 5236 mm?

e« The holes are 3mm, 2mm and 1 mm is diameter from the edge to the center of
a Sensor.

INTT Sensor Glue Mask

e The mask is 50um thick.
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Thickness of the Silicon Sensors



Model in the current repository

glue, tube, and water

Rohacell :

FPHX ch.p/
sillicon (active & mactlve)

Top Name Material XO (mm) Thickness (um)  X/Xo
formed CFRP CFRP 256.41 190.5 0.07%
Rohacel, CFRP tube, water 0.13%

PGS CFRP 256.41 200 0.08%

Kapton of HDI Kapton 285.70 380 0.13%
Copper of HDI Copper 14.36 52 0.36%
Sillicon/FPHX chips  Sillicon 93.70 320 0.34%

Botvtom 1.12%

Summary of Geometry of the ladder

Updated model

I

Top

Bottom

Bottom
Name Material Xo (mm) Thickness um)  X/Xo
formed CFRP CFRP 256.41 300 0.12%
Rohacel, CFRP tube, water 0.13%
flat CFRP CFRP 256.41 300 0.12%

Kapton of HDI Kapton 285.70 380 0.13%

Copper of HDI Copper 14.36 37.6 0.26% t was
Silver epoxy glue Ag, epoxy 36.70 14 0.04% 0.14%
Sillicon/FPHX chips  Sillicon 93.70 320 0.34%

1.14%

for the sensor area



Distance of layers from the beam-axis

rohacel
AT

/-‘—'\ CFRP
. \ HDI
, " \ FPHX silicon
7 \9.680 \
I 410.262 o 2an \
I‘ /‘ 7.188 ’\ ’\
Inner: 12 x 2 ladders 36 um difference from
Outer: 16 x 2 ladders the beam-axis to
\ \56 ladders in total / / the chips and the sensors

eSS
\ / The sensors should be

(cm) 5 placed as planned, right?




Information: Wik
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& Intt Talk Preferences Watchlist Contributions Log out

S Page Discussion Read Edit Editsource View history More v | Search sPHENIX Q

SPHENIX

Main page
Community portal
Current events.
Recent changes
Random page
Help

SPHENIX detector

sPHEQRIIX
i &« C @ © | @ https://wiki.bnl.gov/sPHENIX/index.phy B (90% ) |+ @ % | &% vy mnmoe @ % & =
_ Intermediate Tracker (INTT) - sPHE X S & ntt Tak Preferences Watchlist Contributions Log out
c © © & https://wiki.bnl.gov/sPHENIX/index.php/In 90% v @ | Paw v INn D o ® %
< - | Page = Discussion Read Edit Editsource View history More v Search sPHENIX Q

& Intt Talk Preferences Watchlist Contributions Log out sPHERIIX

< INTT GEANT model

[ ]
Page Discussion Read Edit Editsource View history More v  |Search sPHENIX Q
sPHEQIIX
Contents [hide] " BB

Intermediate Tracker (INTT) Mein page 1 Software environment
‘Community portal 2 Setup git

Current events .
Contents [hide] 3 Edit INTT codes

TRC

MVTX
INTT
Electronics
Beam tests

Recent changes
Main page 1 General Information Random page 4 Run new INTT codes
Software Community portal 2 INTT Drawings Help 5 Commit code changes _ +
Ci it it INTT GEANT mozel/geometry - eP1 X
urrent events 3 Hardware Configuration 6 Geometry N
P Recent changes sPHENIX detactar -
Document database Random page 4 Software Magnet <« ¢ © & nttps:/wikibnl.gov/sPHENIXindex.phy [E) | 9c% o & ? w% vy w0 o@ @
Introduction to s NIX [edit! edit source] Help 5 Teatench EMCAL .
Tools - | Evonts HeAL Software environment (e edit source) &0t Tub Proleurces Wakkhis: Coirizulions Log oot
What links here sPHENIX# is a collaboration, ctor, and experiment proposed to succeed the PHENIX experiment at the Relativistic SPHENIX detector
7 Database Tracking First make sure you have a GitHub account# which belongs to the SPHENIX community, and have either an rcf account at BNL or Singularity# container on your own laptop.
EEEENE SPHENIX will measure jets, jet corrég@ations and upsilons to determine the temperature dependence of transport coefficii ~ Magnet TPC Page Discussion Read Fdt Fdescurme  View ristory More v Search sHENIX aQ
A It will do this with high rate, | had d el I d King. F Eoa MvTX SPHEQUX
" t will do this with high rate, large acce| , hadronic and electromagnetic calorimetry and precision tracking. For jet & . .
Special pages - ) ) ’ " y e HCAL General Information et edit source] INTT Set up git e edit source]
Printable version a trillion Au+Au events in 20 week RHIC ri will have mass resolution sufficient to distinguish separately the three sti  Tracking Electronics IN'IT GEANT mo d el / eom et ,
Permanent link sPHENIX to trigger on jets in an unbiased fas in p+p and p+Au and make unbiased measurements of jet observabl TPC « mailing list ErmiEs sPHENIX GEANT4 codes are maintained in the sSPHENIX coresoftware repository. First you need to download codes and let GitHub know you are in that repository. g r)
Page information By weekly group mesting
C:Z this page Read the sPHENIX proposal at: hitp:/aniv.org/p 1.06197v1.pdfe? VX il i v group N Software Contents [nie]
=3 ) ) ) (o « ref quick start& git clone git@github.com:sPHENIX-Collaboration/coresoftware.git 3 ool
Information about and the current draft of the Concep! esign Report developed for CD-0 is here: CDR. Electronics Collaboration git remote add fork git@github.com:<your github="" user="" name="">/coresoftware.git Man page 1 Geometry
The Technical Design Report developed for PD-2/3 is her: e NTT Drawings (edi ! edit source] Mestings S 1.1 General Introduction
Software Listservers s 1.2 Asta
« Stave Speakers Bureau Itis recommended to use different branch names for each projects. Heeant changas S :
Detector Systems fesit ecit source] Colaboration « End Rings Document database Rendon page ) G
1 Meetings 9 it b s t 4 P Help .22 Silver Ezcxy Glue for the sl con sensors and FPEX chips
« Solenoid Magnete? . + CFC Inner Shell Tools gt v mb ANewsr reate and move o i 1,23 Radiation Lengtn
Tracking System Speakers Bureau « GFC Outer Shell What links here EPHENIX datector 1.2 Barel Confizuration
MVTX Document database « Services Supports Related changes <fyour> Magnzt 1.4 Misc
INTT . « 3D configuration: ladders, HDI, Extender Cables, conversion Board, ROC Upload file EMCAL
. 5
Special pages . HCAL
« TPC What links here . B o Edit INTT codes [edit | edit source] Tracking i
Relatsd changes Hardware Configuration (edit| edit source] - ik o R RN e CCUIIICLry {eckt | ed1source]
Calorimeter Upload file Simancntie If you are working in racf platform, setup sPHENIX software environmentg first. INTT GEANT4 codes are at "coresol llation/gdintt/". Here are a few steps to o
« FVTX components webpage Page Information - " " X
i i edit and compile the INTT codes at your local directory. .
« Electromagnetic calorimeter Special pages . Siicon Sensors Cite this page P v " INTT General Introduction (ese | e soures)
« Hadronic calorimeter Printable version i Eectrenics
CDR draft HCal Permanent link « FPHX Chip cd coresoftware/simulation/gdsimulation/gdintt/ Beam iwts Geomelry is defined in PHG4InUDe . Parameters for INTT. for examole, 2 thicknzss of the CFRP plate, zre hard-cored in PHG InttSubsyslem co2. Tress parameters can
° i el a . Page information « HDI vim(emacs) <intt_code> Saftware be changed when exscuting at @ macro lsvel. In 1e macros repository, G4 Track ng.C ¢ finally determine parameters for a stave and barrel conlfigurations. Malerials are defned in
« Calorimeter electronics Cite this page « Bus Extender mkdir build # only first time gdmain®HG4Reco.cor?.
d build Collaboralion
Global Detectors . o
« Conversion Cable ../autogen.sh --prefix=<path to="" install géintt.so="" file=""> # only first time Mestings
« MBD (Minimum Bias Trigger Detector) « Assembly make install i ey A stave (et | edi scurce)
Integration * Stave Sceakare Burecu A slave consisls of
« Bias/LV Power This is it! The INTT G4 volumes are constructed in PHG4InttDetector.cc and specifications of each volume are stored in PHG4InttSubsystem.cc @. These are the codes we will Decnantdaiabaas .
o Interface Control Documents . . ) o & pa ¥ B = Farmad CFRP plate wit" a thickness of 200 prm
« Integration mainly modify at this time. Tozh
B L + Rohacel
eam tests + Production ¢ ~ - " . ¢
= What lin<s hare « GFRP tube for coo ing watsr with outer anc innder diameter of X pm and X
Caloriemters 2 che :
: Soft . . Run new INTT codes et scit sourcel G ZIEnTs um, respectively
 T-1044 2016 calorimeter beam test orftware [edit | edit source] Dpkad s + Epoxy glue for the CFRP 1ube
2017 calorimeter beam test Before merging changes into main branch, let's get our new changes tested by running the code. Official SPHENIX macros to run event generator + GEANT simulations are under Scedal pages ; ’
. s malin .
"macros/macros/gsimulations/" in the macro repository. Here are a few steps to run INTT codes. Printable veraion = Cooling wate
+ FTBF T-1044 in 2018: 2018 Data Produstion, Run groups, and Analysis e INTT GEANT model ¢ posttory. P Purmanui linc + Flat CFRP plate with & thickngss of 30 pm
* MVTX Pags information " - of 38
_ git clone git@github.com:sPHENIX-Collaboration/macros.git e + A kaston plate with a th ckness of 80 pm as a part ¢f DI Vihole vire of & siane &
o Test beam in 2018 at FNAL cd macros/macros/g4simulations/ : Lon ot = A cooper plate with a thickness of 37.6 um as z part of HDI
« Test beam in 2019 at FNAL » Logbook@ setenv LD_LIBRARY PATH <path to="" your="" g4intt.so="" file="">:$LD_LIBRARY_PATH + Silver epoxy glue with a thickness of 50 um (under ciscussion) for the
root -b -g Fun4All_G4_sPHENIX.C ollion anre and .
o INTT + Hardware Overview - ROC, FEM, FEM Interface, Clock Distribution Board - siliean sensors anc FRHX chips
» 2019 June_Beam Test « Test bench Setup from Scratch = Activeinactive silicon sensors
You can turn off calorimeter and other simulations in the Fun4All_G4_sPHENIX.C# by changing booleans such as "do_xxx" if interested only in tracking simulations. You can also FPHX chi
« Hardware Status 4 chips

change INTT setting in the G4_Tracking.C?. See how the PHG4InttSubsystem class is used in it.
« BNL Test bench

« Nara Women's University Test Bench

+ NCU Test Bench

* Muti-LVPower

« How to decode .dat to .root

« ROC Il, FEM Test Stand Trouble-Shooting

PGS [esit’ wdit source]
It was in & old modsl bat now replacec ko a flal CFRP place with a lhickness of 300 urm.
Commit code changes et it source)

If everything looks good after the test run above, then you can commit your changes to GitHub repository.

Silver Epoxy Glue lor the silicon sensors and FPHX chips  [zdit | edit source]

A gluc for tne s/izon sensors anc FEHX chios iz (will be) a'so inthe Goant medel. t cansists of epexy and silver pawder. Only spocif e g-avity 3.2 was informed by the cempany
Henksl. Silver and enaxy's specific gravitiea are 10.5 and 1.1-1.4. reapactively, 30 the weight r2tio of silver and cposy is abaut 0.21:0.79. The material ia definad in

cd coresoftware/simulation/g4simulation/gd4intt/ corzsoftwarzisimulation/gdsimulation/gdmainPHG4Reco.cc as -
Events [edit | edit source] git add <edited codes=""> # add your new files
+ 2020 Summer INTT Final Design and Safety Review agenda git commit <edited codes=""> # commit your change to local git repository, so git know that you are done with the update
git push fork ANewBranchName # send the update to GitHub coresoftware repository

+ 2020 May Beam Test (Phase-IIl)

« 2020 March INTT workfest at NWU & #Epoxy (for FR1 )

+ 2019 DecemberINTT workfast at NCU# You may now review your uploads and make a pull request on GitHub: Jidensty = 1.2°g/om3;
« 2019 October<a href="https://indica_bnl.gov/event/6826/&" data-mce-href="https://indico bnl.gov/event/6826/5" title="Post <="" span>beam<span="" class="mw_htmlentity" GéMatoral *Epoxy = new GeMaterial("Epoxy”, 1.2 * g / m3, ncomponents = 2);
><=" " sp lysi n iamb n="" span>at " spansnwu'=" data-mw-type="external link" data-mw https://github.com/@<your github="" user="" name="">/coresoftware/tree/<anewbranch /anewbr /your></edited></edited> Epoxy | Ge H), natorrs = 2]
=" Spi pan= ar Y pan="span=j pan= P -mw-| = -mw- N
</path></path></intt_code> Epoxy-=-AddElement|GaElement: GetElemant(' G), nators = 2]

M Silver 2poxy glue LOCTITE ABLESTIX 2902 ‘or the silicon sersors and FPHX chips of INTT
GéMateral *SilverEpoxyGlue_INTT = new GdMateriali*3iverZooxyGlue_INTT", density =3 2 * g/ cm3, ncomponents = 2);
Geo metI ., [edlt I ed |l Source] SilverEpoxyGlue_NTT->AddMal cxy, fractionmass = ),
SilverE; | NTT->AddMalsrial | G4N ial:CulMaleria (*G4_Ag"), =0.21); 50 um thickness was proposed al the beginning ¢f the introcuclion, but it may Le e
thick comuaring lo the realistic. The shape should be ciscussed althuugh exaclly same size iy and 2 covrcingls is inpul.

This page was last edited on 3 July 2020, at 20:07.
Ret.

Formed CFRP,
Radiation Length (cd11 adit szurcc) Flat CFRP,
HDI kapton — ~
Barrel Configuration fuit | e:it voures’ HDI Copper — N
Silicon sensor
. Tnactive silicon
Misc foct edit courcel FPHX chip
Croes-zecticn o1 & stave =]

https://wiki.bnl.gov/sPHENIX/index.php/INTT GEANT model/geometry
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