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» SPDGeoModel project architecture
* GeoEnvelopeManager
* GeoMaterialManager
*  GeoPlugin
* GeoConstruction (EndCap && Barrel)
* Detector Summary

* Resume
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v SPDGeoModel
> cmake

v managers

Dependencies:

> include /SPDGeom

GeoModelCore, Eigen3, XercesC, nlohmann_json,

sglite, Geant4 > src
CMakelLists.txt
Key ComponentS: > GeoMaterialManager
CMakelLists.txt
managers « plugins
SPDGeom::GeoEnvelopeManager v STPlugin
> include /SPDGeom
SPDGeom::GeoMaterialManager > plugin
: > src
pl Ug Ins CMakelLists.txt
SPDGeom::STPIlugin > test_geo
CMakelLists.txt
... others (13) = clang-format
CMAKE .gitignore
CMakelLists.txt

CODING_CONVENTION.md
CONTRIBUTING.md
README.md

Clang-format,coding_convention, readme,contributing,Cl
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SPDGeoModel conventions

1. CTpyKTypa npoekTa

NnnarviH AO/NKEeH UMeTb 4YeTKYH
CTPYKTYpY:

PluginName/
—— CMakeLists. txt
—— History
—— include/
L— NamespaceName/
L— GeoConstruction.h
L— PluginHeader.h
— src/
L— GeoConstruction.cpp
— plugin/
L— PluginEntryPoint.cpp

2. WmeHoBaHue (Naming)

daiinbl: ClassName.h,
ClassName.cpp
(o6a3aTenbHO) .

UneHbl Knacca: MNped¢ukc m_
(m_energy).

CTaTnyecKue 4UneHbl:
Npedukc s_
(pekomeHayeTCA) .

NMpocTpaHcTBa UMEH
(namespaces):
Wcnonb3ywTtca ans
n3oexaHnsa KOHO/IUKTOB
(o6s3aTenbHO) .

3. ABTOMaTuyeckoe ¢opmaTupoBaHue
(clang-format)

NpoekT ucnonb3yet clang-format
ANA eauHooGpa3us. KnwueBble
HaACTPOWKN:

oTtctyn (Indent): 2 npo6ena (Taobl
3anpetueHol) .

Column Limit: 100 cuMBOJIOB.

CTunb Braces: MepeHOC ¢UTYpPHbIX
CKOOOK { ana knaccoB, OYHKLMWIA,
ynpasnsowmx KOHCTPYKLUMIA.

MpoGenvi: JlornuHoe u
eAMHoOoGpa3Hoe Ucnosib3oBaHue
BOKpPYI OMNepaTopoB M KJOYEBbIX
CNoB.
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SPDGeoModel Contributing

1. HenpepsiBHaA uHTerpauus (CI) 2. Git Workflow: BeTKka pansa Kaxpou 3agauu
COoopKa U TecTupoBaHue Pa3paboTKa BegeTcA HanpsAMyw B OCHOBHOM Peno3nTopuu
aBTOMaTu3upoBaHbl 4yepe3 GitLab CI. yepe3 feature branches.

Wcnonb3yeTca cnevuuasibHbiiA FnaBHass BeTKa: main (B Hee HanpsiMyw He KOMMUTAT!).
Docker-o6pa3 ¢ HacCTPOEHHbLIM Npouecc:

WHCTpPyMeHTapuem ($
{GEOMODEL_IMAGE}).

Coopka: BuinonHaeTca make
build-release pna Release-
KOHOUrypauyum. Ny6nukaymsa BeTKW Ha cepBep:

git push -u origin yourname/feature-name

Co3pgaHne Merge Request (MR) B GitLab gna kop-
pPeEBb U CAUAHUA B main.

git checkout -b yourname/feature-name
<Do some changes>
git add ..., git commit -m "message"

FnaBHble MPUHLMMDI
BeTBneHue: Bcsa pa3pab6oTKa B BeTKax, c/iuAHue 4epe3 MR.
CuHxpoHusauusa: Mepep nywem Bcerpa rebase Ha origin/main.

CTtaHgapTusauua: EamHas cpepa c6opku (CI) u koHourypauum (CMake Presets) ana Bcex
Pa3paboTUNKOB.
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// Construct physical volumes for envelopes

//

auto
auto
auto

auto
auto
auto

shapeECalBarrel = envmanager—->getShape("ECalBarrel");
logECalBarrel = new GeoLogVol("/SPD/ECalBarrel", shapeECalBarrel, air);
physECalBarrel = new GeoPhysVol(logECalBarrel);

shapeECalEndcap = envmanager—->getShape("ECalEndcap");
logECalEndcap = new GeolLogVol("/SPD/ECalEndcap", shapeECalEndcap, air);
physECalEndcap = new GeoPhysVol(logECalEndcap);




SPD Layout by Evgeny Chernyaev




// Instantiate material and envelope managers

//

auto matmanager = GeoMaterialManager::getManager();
auto envmanager = GeoEnvelopeManager::getManager();

// Get material
//
auto air = matmanager->getMaterial("std::Air");




1 / clang-format off 1 / clang-format off

2 // P // Generated from G4NistMaterialBuilder
3 // m(name, density) - add material 3 //

4 // a(name, fraction) - (add) component 4 // name, symbol, z, alg/molel
5 // c(name, fraction) - concluding component 5 //

6 // 6 e(H, H, 1, 1.00794)
7 7 AGER [ 2, 4.00264)
8 L1111 717717770700701777770777777777777771777777777 8 e(Li, Li, 3, 6.94003)
9 // 9 e(Be, Be, 4, 9.01218)
10 // Common materials 10 e(B, B, 5, 10.811 )
11 // 11 e(C, C, 6, 12.0107 )
12 name_space(std) 12 e(N, N, 7, 14.0068 )
13 13 e(0, 0, 8, 15.9994 )
14 // Simple materials 14 e(F, F, 9, 18.9984 )
15 m(Helium, 0.000166322) ; c(He, 1) // z=2 15 e(Ne, Ne, 10, 20.18 )
16 m(Beryllium, 1.848 ) ; c(Be, 1) // z=4 16 e(Na, Na, 11, 22.9898 )
17 m(Carbon, 2. ) ; c(C, 1) // z=6 17 e(Mg, Mg, 12, 24.305 )
18 m(Graphite, 2.21 ) ; c(C, 1) 18 e(Al, Al, 13, 26.9815 )
19 m(Aluminium, 2.699 ) ; c(Al, 1) // z=13 19 e(Si, Si, 14, 28.0854 )
20 m(Silicon, 2.33 ) ; c(Si, 1) // z=14 20 e(P, P, 15, 30.9738 )




Geo

Knaccel .*BarrelGeoConstruction .*EndCapGeoConstruction oTBeyator 3a:

Co3aaHne arieMeHToB 06bEMOB (doM3nyeckme 1 nornyeckmne o6bemMbl TPYOOK 1 NPOYEro)
Knacc (nnarunH) .*Plugin oTBevaer 3a:

[MomelleHne o6bekToB Construction B COOTBETCTBYIOLWIA MaTEPUHCKNI 06beM

Co3paHue (paitna reomeTpun

// Build internal structure of envelopes

//
auto constructorECalBarrel = new SPDGeom::ECalBarrelGeoConstruction();
constructorECalBarrel->build(physECalBarrel);

auto constructorECalEndcap = new SPDGeom::ECalEndcapGeoConstruction();

constructorECalEndcap->build(physECalEndcap);
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GeoCon

ECal by Ilia Zimin
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Plugins

1) SPDGeom::STPlugin (bar, encp) Electromagnetic calorineter  Magnet  Range system Verfex detector end—rée Zero degree calorineter
2) SPDGeom::BeamPipePlugin Jiweeiafre il s o /
3) SPDGeom::MCPPIlugin (cntr, fwd) Straw fracker #

Vertex detector
4)  SPDGeom::MCTPlugin (bar) S

Beam pip
5) SPDGeom::RSPlugin (bar, encp) =i )

_~  BBCMCP detector
6) SPDGeomZDPIUgln (de) ~_Range system end-cap
. ) - Electromagnetic calorimeter end-cap

7) SPDGeom::MSPlugin (bar) . \Tine-of-flight system end-cap
8) SPDGeom::VDPIugin (bar, encp) \ . Beam-beam counter
9) SPDGeom::ECalPlugin (bar, encp) Aerogel Cherenkoy defector

10) SPDGeom:

12) SPDGeom::

:TOFPIlugin (encp) / !

11) SPDGeom::

Straw tracker end-cap

FARICHPIugin (encp)

BBCPlugin (ecnp, fwd) Figure 2.2: Final layout of the SPD setup.
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Detector summary

Straw tracker End-cap

Aerogel Cherenkov detector
Beam-beam counter

Time-of-flight system End-cap
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STBarrelGeoConstruction (Octant)

https://indico.jinr.ru/event/5000/contributions/30832/attachments/22228/39241/BarrelSPD_13_05_25.pdf
https://indico.jinr.ru/event/5231/contributions/30361/attachments/21672/38135/Ruslan_SPD&MC_Meeting_2025-02-19.pdf

The mechanical construction proposed for the SPD ST is based on engineering solutions, which wer
already efficiently applied in the ATLAS and PANDA experiments. The straw tracker consists of thre
parts: a barrel part and two end-caps. The barrel has inner and outer radii of 270 and 867 mm, respec
tively. It is subdivided azimuthally into 8 modules, with 31 double layers of straw tubes each, as show
in Fig. The layout of a single module with the supporting frame is shown in Fig. 9.20 and Fig.

Carbon fiber

s 31 double

o
N
= layers of straw

B .*_ i“

Figure 9.19: General layout of the barrel part of ST, which shows 8 modules (octants). Each modul.
contains 31 double layers of straw tubes encased in a composite-polymer capsule.
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https://indico.jinr.ru/event/5000/contributions/30832/attachments/22228/39241/BarrelSPD_13_05_25.pdf
https://indico.jinr.ru/event/5231/contributions/30361/attachments/21672/38135/Ruslan_SPD&MC_Meeting_2025-02-19.pdf

*  3atpukcupoBaHa n peannsoBaHa CTpykTypa npoekta SPDGeoModel

*  OnucaHbl CMAKE ansa Bcex nnarnHoB. HoBbI nnarMH MOXHO co34aTb U3 KoMK OAHOTO 13 NarnHoB,
nomeHsAB napy ctpok B CMAKE

¢ CosgaHo 2 meHepxepa n ~14 nnarmHoB

* HactpoeH muHumaneHblii Cl Pipeline B okpyxeHun SPDSoftware (Cnacn6o JibBy n Punaty ONAN)

¢ [TotoB (Ha ~90%) nnaruH STSextantGeoPlugin n GeoConstruction knacc.

* TortoB (Ha ~90%) nnarvH Ecal (Mnbsa 3umuH ONAN)

* CpenaHo >55 MR

*  OOGHapyXeHbl HeECOOTBETCTBUA pasmepoB B Figure 3.1 p.20 ¢ AaHHbIMKU O AEeTEKTOpax.
JanbHelwwue nnaHbl:

¢ Jonucatb ReadMe

*  OnpepenntbcAa ¢ copy number

«  3anonHatb GeoConstruction kiaccbl
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SPD GeoModel Team

- Evgeny Chernyaev (TSU,
GeoModelAtlas, Geant4)

« Ramdas Makhmanazarov
(TSU) efembergll@mail.ru

- Aytadzh Allakhverdieva
(JINR)

- Ilia Zimin (JINR)

E.Chenyaev, I.Denisenko(SPD Physics Coord),
R.Makhmanazarov, D.Olyenik(SPD Software Coord)
L.Simbiriatin (SPD Sampo Framework main dev)
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