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Recent updates

o Initial integration of SctParSim to Aurora was done with help of DM.
o Update the data model.

o Updated a command line argument parser in runparsim.py.

o Little improve on tracking of not-detectible particles in Helix.py.

e Muons now are drawing and e* gives a curve track on the EventDisplay.
@ Particle's names are shown on the EventDisplay.

o Tracker parametrisation was updated (MB) [stand-alone].

e Time-of-Propagation was added [Aurora].

@ The muon system (plastic) was added (MB) [stand-alone].

@ The FDIRC system was added (MB) [stand-alone].
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Current worries

@ Global moving from stand-alone to Aurora.
o Need to move Mu, FDIRC and updated Tracker as well as the data model should be updated.
o Make a merge request to the main Aurora project.
@ The Mu-system needs validation check, it seems there there is some misunderstanding of input
from TU.

@ The package as whole needs a test that it's adequate (AB?).
e PyPODIO lacks writing of OneToOneRelation and OneToManyRelation. Want to fix this.

o A minimal example is almost done. It'll be send to VV — Frank Gaede with explonations.

o But there is a group of people (DM et al.) who whant to make a better data format within one year
or so.

o We already have a hook around this problem (it works, but isn't beautiful).

e Python — C/C++7
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Where are we in Aurora?

aurora
Simulation

EvtPdIParser
SctParSim

—cfg

- python

EventLooper.py

SctCalo.py

Helix.py

—scripts
Lrunparsim.py
—README.md
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sct

:: Particle:

Members :

sct::
sct ::
sct ::
sct:

— sct:: BareParticle core

— float dedx

— std ::array<float, 5> dedxPid
— std ::array<float, 21> cov

— unsigned mcPcl

— unsigned mcVtx

— int trkld

— int topld

OneToManyRelations:
— sct:: Track tracks
— sct:: CaloCluster clusters

ToPParSimHit:

ToFParSimHit: .
FARICHParSimHit:
: ASHIPHParSimHit:
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Pe3y.anaT MOJEINPOBaHUA

BoeixogHble gaHHble cknagbisatotcas 8 ROOT-gepeso B

cdopmate PODIO.

BHyTpu coxpaHsieTcsi CBsi3b MeXAy reHepaTOpHbIMM
BEpLUMHAMM /4aCTULAMN, PEKOHCTPYUPOBAHHBIMY
0bBbeKTaMM 1 OTKJIMKAMUN NOACUCTEM.

tree = input_file.Get( 'events' )
for eve in tree:
for ptcl in eve.Particles:
if ptcl.topld = —1:
continue
ttot = eve.ToPHits[ptcl.topld]. ttot
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events

— Evtinfo
—MCParticles
— GenVertices
— Particles
—core.p4
—mcPtc
—trkld
—cluld
—topld

— ToPHits
tttot
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6 / 30



Detector subsystems

Subsystem Parametrisation | PAPAS/HEPPY SctParSim
Stand-alone | Aurora
Si strip no no no no
Tracker TPC no no no no
GEM tracker no no no no
Drift chamber yesx 2 YE€SBaBar YeSBaBar + sct | YE€SBaBar
Calo pure Csl yes yes yes yes
LXe no no no no
ToF yes yes yes yes
ToP yes yes yes yes
PID ASHIPH yesx 2 yesx?2 yesx?2 yesx?2
FARICH yes yes yes yes
DIRC yes no yes no
Mu (plastic) yes no yes no
MB, VV, GR (BINP) SctParSim
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yCKOpI/ITeJIbeIﬁ KOMIIJIEKC

o Cxema ctonkHosennii «Crab Waist»
o [lnanasoH aHepruii: o1 2 fo 6B
e Ceetumocts 103 cm—2¢ !

] I'Ipop.oanaﬂ nonapnsaynsa 3N1eEKTPOHOB B
MeCTeE BCTpEHM
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dusuueckue 3aJlaq9n

OuapoBareybiast pusuka  7-(HU3NKa KX I
e Vismepenue cunnbix dhas B @ VIsmepenune napameTpos o ®Pusnka Bo36y>KAEHHOTO
pacnagax D-me30HOB T-NENTOHA C BbICOKOIA KBapKOHUS
o lMouck 3anpelgHHbIX nan TOYHOCTLIO o MonekynsipHble COCTOSIHUS!
CWUJIbHO MOAABAEHHbIX o [lapameTpbl Muwens. o MMoporosbie B3anMoaelicTaNs
pacnajioB c-KBapka Mposepka nenToHHol 6apuoHos
HMBEPCANbHOCTM
o lMonck CP-Hapywenue y P e [louck rnobonos B pacnagax
° o [peunsnorHoe nsmepermne Jjpwmy
afpOHHbIX Pacnajos .
T-nenToHa

o lMouck CP, T HapyweHnii B
pacnagax T-/senToHa
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[TocTanoBka 3aJladn

Bonpocbl, Ha KOTOpble HY>KHbI OTBETbI B paMKax pa3paboTkn n paclumpeHns pu3nHecKoi nporpaMmmb:
o Kakune TpeboBaHusl BbIABUralOTCSA K NOACUCTEMAM AeTeKkTopa?

o KaKyro TOYHOCTb Mbl OXKNAAEM OOCTUYbL B aHAaNN3€e C TEM NAN UHbIM AETeKTOpOM?

Kakune cucteMbl ngeHTumKaumm HaMm HyxHbl?

@ YT0 scT moxeT npeanoxuts no cpasHenunto ¢ Bellell n LHCb?

TexHnyeckne BOMPOCHI:

PazpaboTtka mMogenun xpaHeHusi JaHHbIX.

Pa3spaboTka MHCTPYMEHTOB aHann3a SaHHbIX.
o [lpnBneyeHune niogeii K aHaAN3y Ha SCT.

o Hanaxmneanune obpaTHoii cBS3M.
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O mpoekre

Passutue Bo BpeMeHu: Komanaa:

e PAPAS Ha C/C++ o PaspaboTuuku:
o PAPAS & coctase HEPPY Ha Python o Bopobués B., PT, Benoséposa M.

o PODIO + FCC-EDM + SctParSim na
Python

e PODIO + FCC-EDM + SctParSim na C/C++

o [lpencraButenun cucrem:
o BapHsikos A., Togbiwes K., Yrnos T.
o [lonb3osaTtenu:

Cebinku:
@ https://ctd.inp.nsk.su/wiki/index.php/Parametric_simulation
@ https://git.inp.nsk.su/vvorob/sctparsim

PAPAS — PArametric PArticle Simulation

HEPPY — High Energy Physics with PYthon
PODIO — Plain Old Data Input/Output

FCC-EDM — Future Circular Collider Event Data Model
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Cxema AETEKTOPa

Super Conducting Coil

w0g

Electromagnetic Calorimeter

FARICH

Drift Chamber
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|
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% Vertex |5

SctParSim
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Pabouas nenouka

Co3paém getekTop

[Mogkntouaem
BXOZAHbIE AaHHbIE

MNepepaém obpaboTumky
JETEKTOp 1 JaHHble

3anyckaem npo-
uecc obpaboTkm

Pesynbrat 0bpabotku

MB, VV, GR (BINP)

Onucanune getekTopa

®aiin nepeuy-

MepBnyHbIl reHepaTop
HOro reHepaTopa

Busyanusatop
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Opranmsanns mpoiecca

[naBHas nocnegoBaTeNnsHOCTL paboyero npouecca usnaraercst B ogHoM python-ckpunTe.

detector = SctDetector('./cfg/sctdet std01l.cfg")
instore = EventStore(finname)

el = EventLooper( instore, detector, foutname, gunmode=False )
el.run( neve )

MB, VV, GR (BINP) SctParSim oth August 2019 15 / 30



Omnucanue HdETEKTOPa

Onucaxue napaMeTpoB AETEKTOPA ABOAKO!:

o Ectb koHdurypaumonHbiii daiin, rae moryT

6bITh ONucaHa reOMETpPUnA, paspelleHns,
CCbIJIKM Ha BCNOMOraTe/ibHblE d)aﬁﬂbl.

o [NapmeTpbl onucaHbl BHYTpY Knacc
COOTBETCTBYIOLLEA NOACUCTEMBI.

Mpumep us *.cfg dalina:

"ashiph": {
"rIin" : 0.821,
"zMin" : 1.02,
"rOQut" : 0.89,
"zMax" 1.270,
"hole r" : 0.3,
"n" . 1.015

] Kam,u,aﬂ noacncTteMa OETEKTOpPa NpeacTaBaAeT }’

coboli TONCTOCTEHHbIT LUANHAP.
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OTKIIMK IO CHUCTEM

PaspelueHnsi, BeposSTHOCTU, OTKJIMK MOXHO (POPMUPOBATL KaK C MOMOLLbIO (OYHKUNA, TaK N YTEHUEM
TabANYHBIX AaHHBIX.

class SctToF(CylindricalLayer):
def  init  (self, rln, zMin, rOut, zMax, hole r):
def process(self, gp, field, t0=0.):
def measuredTime(self, t):

class ToFHit(object):
idx = 0
def  init  (self, time, position):
self.time = time
ToFHit.idx = ToFHit.idx + 1
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TpeKOBaH CcucremMa
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Y
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CraTyc:
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DC dE/dx, a.u.

o Ceiivac napamertpusauusi coorsrercreyer 1K
BaBar (p' n dE/dx) (K. Togbiwwes). 14

o EcTb HepeanmzosaHHas napametpuuysauns K

sct (p) (K. Toabiwes). 12
@ BHyTpeHHero Tpekepa (noka) Her. 1
3ajaumn /i BHYTPEHHero Tpekepa: 0.8
@ JdpheKTnBHAN permcTpaLmsi MArkux TPEKOB. 06
@ JdpdhbekTnBHAS permcTpauus TPEKOB Nog
MasibiMn yraamu. 0.4
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“0 02 04 06 08 1 12 14 16 1.8 2
DC momentum, GeV/c
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KaJjiopumerp

Calorimeter resolution

Resolution model
Resolution by simulated response

Energy resolution, GeV
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10/contribution/17/material/slides/0.pdf)
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ToF

ToF B

@ Bbluucnsiem Bpemsi gonéra vactuubl go ToF.

@ Y4uTbiBaeM BpemMeHOe pa3peLueHue
(HopmanbHoe pacnpegenenue, ceiivac
o = 35nc).

o Vuér Bpems cobbiTusi, fobasnsiem Ko BCEM
M3MepeHnsmM oguHakosyto Atp.

@ 3anucbiBaeM ANs1 YaCTUL, HOMUHANBHYIO OJAUHY
Tpeka.

\\\\‘\\I\‘\\\\‘\\\I‘\\\\‘\\\\

00 0.5 1 1.5 2 25 3
DC momentum, GeV/c
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FARICH

B

FARICH

o OnpegensieTcss oXKngaemMoe 41Cno
doToanekTpoHoB Ny A4Nns faHHON LAMHBI Tpeka  0.98
B paguaTope u beta.

@ PasbirpbiBaetcst 4ncNo 3aperecTpmpoBaHHbIX 0.97
OTO31EKTPOHOB COMNIACHO PaCMpPeAesiEHNIO
Myaccona — N. 0.96

e Ecam N > 4, 1o cuntaem, yTto annunc
BOCCTaHOBJIEH. 0.95

o [lns 4acTuy C peKOHCTPYMPOBaAHHBLIM

3NNUNCOM 3 pa3MasblBaeTCsl COrNacHO 0.94
Tab/MYHBIM AaHHBIM.

L1 | L1l ‘ L1 |> ‘ Ll ‘ L1 ‘ Ll 11 ‘ L1l ‘ L1l
15 2 25 3 3.5 4
DC momentum, GeV/c

0.93

o
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ASHIPH

o [lBa pasHbix pagnatopa:
1.015, TonwmHa 16 cm;
1.030, TonwwmHa 8 cm.

e n=

o nN=

@ V4&T 4epeHKOBCKOro CBeTa OT CaMoii

N 0-371EKTPOHOB.

@ Y4ér Bkiaga wymos KOV,

MB, VV, GR (BINP)
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e
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[Ipumep 3amycka,

3anyck 0bpaboTku ¢palisioB nepBNYHOro reHepaTopa.

$ ./runparsim.py —i input/file.root —o output/file.root —n 1234 —b

3anyck ¢ TECTOBbIMM HaCTULAMU.

$ ./runparsim.py gun —o output/file.root —n 1234 —b
$ ./runparsim.py gun —igun gun/conf/file.cfg —o out.root —n 666 —b
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Ha6pocok anammuza D — K~ 70
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I/IHCTPYMQHTBI JJIA (bI/IBI/ILIeCKOFO aHaJIu3a

B3satbl ucxonnukn Belle [l —

BbICOKOYPOBHEr0 MHCTPYMeHTa oTbopa
cobbITuii.

B TeueHwve roga nnaHupyem cgenatb
nepeyto pabouyto Bepcuto.

MB, VV, GR (BINP)

Example Analysis Sequence and Data Structure: B® — K*(K2r°

VeeBuilderModule
. Particle 3
©®  aditional Info
@  VDST Object 2
PiOBuilderMo e
[ 3 BASF2 Relation
Q)]
CombinationsModule
(B® = K3n°y)
BO
VertexingModule
(8)
(B%)
(8)
3

HamletModule
TagVModule
(B°+IPTube)
serMoc
(B%)

Anze Zupanc
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Top-10 topics for feasibility studies

@ Soft tracks detection @ Hadronic 7 decays (CP asymmerty, strong coupling
o D*f o DOyt e AN — pX constant, CKM matrix element, strange quark mass
@ Weak J/4 decays via the ¢ — sW transition measurements)
o 7T 7wty ° T~>K27T+V

o J/¢ — DU v with expected B =3 x 107° o 7= Ktu
e J/i — Dfp~ and J/vp — DITr~ with B=3x107°
o J/yp — D°p° with expected B =2 x 1071

e J/Yp — D°7° with expected B = 0.6 x 10!

@ Rare charmonium transitions °

o 7= Ktalw
@ (Semi-)leptonic D(s) decays
o D" — I'p
o D% — XItp
Measurements of strong phases with quantum
@ Electric dipole transitions 1(2S) — hcv (2.5 x 1073) correlations in ¢(3770) — D°D°
and 7¢(2S) = xe2y (2 x 107%)
@ Magnetic dipole transitions 1c(2S) — J/9~
(3 x107%) and h — xc0y (~ 107°)

@ Measurements of absolute branching fractions °

e D} —»I'p

@ Sxn for D° — K~
@ Sknr and coherence factor for D° — K~ 7t x
@ Binned Dalitz plot parameters for D° — Kg7r+7r

0

Measurements utilizing polarized beams
@ Br(D° — K~ ") with double tag technique

@ Michael parameters measurement and lepton flavor
e Br(D' — K~ 27") with double tag technique

universality test with 7= — [T v, 7

o Br(A] — pK~r") with double tag technique @ Weinberg angle via the o(ete™ — J/4) asymmetry
o 0 -
@ Decays with KE meson (DO N KE7r+7r*) @ Beam polarization, A° — pw .decay parameter and
CP asymmetry measurements in
@ Search for 7 — py decay I/ — [N = prT][A° — prt]

https://ctd.inp.nsk.su/wiki/index.php/Top-10_topics_for_feasibility_studies
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['oToBble daiiabl MOIEINPOBAHNSA

Mother particle Ecms, GeV  Root particle

J/Y 3.096 J/y
¥(2S) 3.686 ¥(2S)
¥ (3770) 3.773 ¥(3770)
1(4040) 4.04 1(4040)

9, q € {u, d, s} 3.773 A Decay channel  Ecms, GeV  Root particle
o 3.55364 ¥ Dt — v 3.77 ¥(3770)
ANFAZ 4.58 A Dt — ptv 3.77 ¥ (3770)
=0=0 4.95 A Dt — ety 3.77 ¥ (3770)

DY — K nt 3.77 ¥ (3770)
Dt — K= 7tx® 3.77 ¥(3770)
Dt — K= 3rx* 3.77 ¥(3770)
Dt — Kdrtr— 3.77 ¥(3770)

T — Wy 3.6 y*
T — pr® 3.6 y*

https://ctd.inp.nsk.su/wiki/index.php/MC_Data_Sets
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SakJroyeHne

Cratyc [Lnanbr
o [0TOB Kapkac cucTembl NapaMeTpuHeckoro o lMpogonxnTe BHEAPEHUE PA3ANYHbIX
MOJE/IMPOBaHNUS. NoACUCTEM AeTeKTopa.
@ PeanusoBaH psif nogcuctem geTeKkTopompa. @ VYTouyHeHue napameTpusaunm noACUCTEM.
o [lepBble pe3ynbTaThl NO NCCNELOBAHUNIO CUCTEM o Jloxble cpabatbianys.
nHaeHTudmKaLum. o Peanuctuynas moaens hbusnyeckori
PEKOHCTPYKLMN.

o Hanoxenue xutos.

o PaspaboTka nHcTpymMeHTOB gnst aHanusa.

o KuHemaTtnyeckasi pekoHCTpyKLUsI.

[lprnawaem K coTpyaHn4ecTBy.
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Yacto 3alaBa€Mbl BOIIPOCHI

Vuér dE/dx n paccesiHusi Ha manble yriabl? Her.
MNMogmewnBarme WymoBbIX cpabaTbiBaHuil, NOXHbIE TPeKM, oHOBLIE hoToHbI?  HeT.
VUéT HaNoXeHNs1 KNacTepos B KanopumeTpe? Moka HerT.
BoamoxHo nu reomeTpryeckoe nepekpbiTe noacucTem? Oa.
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