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Current status

The Ultra Relativistic Quantum Molecular Dynamics (UrQMD) model is a transport model for simulating
heavy ion collisions in the energy range from SIS to RHIC. UrQMD is designed as multipurpose tool for
studying a wide variety of heavy ion related effects ranging from multifragmentation and collective flow to
particle production and correlations.[1]

e UrQMD can be installed in the the same docker container alongside SPDROOT for easy distribution.

e Current version of SPDROOT includes possibility to read .f14 event output format of UrQMD. The
reader is checked to be working with the TestUrgmd.C script (the script doesn’t work from scratch,
needs to be updated)

e SPDROQOT also has possibility to convert files from .f14 format to a TTree format and write it in the
.root file

SPD physics meeting 16-07-24



Current status

e However, some scientific groups use .f13
output, which contains more information such
as freeze-out time and coordinates (see table
with comparison of UrQMD output files on the
right).

e Corresponding method
SpdUrgmdGenerator::ReadEvent(FairPrimary
Generator* primGen) in SPDROOT can be
easily updated to read multiple types of
UrQMD output files

e TTree output is not yet checked to be correct.
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o013 | 014 | »0O15 | »O16 | contents
1 ind: index of particle (see CTOption (56))
1 1 2 1 t: time of particle
2 2 3 2 4. X coordinate
3 3 4 3 ry: y coordinate
4 4 5 4 r,: z coordinate
5 5 6 5 E: energy of particle
6 6 7 6 Pyt X momentum component
¥ 7 8 7 py: y momentum component
8 8 9 8 p.: Z momentum component
9 9 10 9 m: mass of particle
10 10 11 10 ityp: particle-ID
11 11 12 11 is03: 2 - I3 (see Section|1.2)
12 12 13 12 | ch : charge of particle
13 13 14 13 parent collision number (see Table 10)
14 14 15 14 N_o;; number of collisions
16 S : strangeness
15 15 15 parent process type (see Table|11)
17 history information (debugging only)
16 " : freeze-out time of particle
17 r¥: freeze-out x coordinate
18 rg : freeze-out y coordinate
19 rff : freeze-out z coordinate
20 E' : freeze-out energy of particle
21 p'T : freeze-out momentum x component
22 pif : freeze-out momentum y component
23 pT : freeze-out momentum z component
16* T4ec decay time of particle
17* Tform formation time of particle
18* R, cross section reduction factor
19* unique particle number (not ID!)
16* | ityp$' : particle-ID of parent particle # 1
17* | ityp$! : particle-ID of parent particle # 2




Current status: examples of output

histogram filled with particle ¢ histogram filled with particle ¢ from TTree
Phi
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Particles.Phi()
Number of entries is different. No filters for filling TTree is found yet.
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Current status: examples of output

histogram filled with particle n
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histogram filled with particle n from TTree

htemp

7y Entries 53339

Mean -0.005981
Std Dev 3.139
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Particles.Eta()

Number of entries is different. No filters for filling TTree is found yet.
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Current status: structure of output TTree

=32 urgmd_output__AnnaTest0.root
= % |std;1

‘3 ROOT Files

E}ﬂg urgmd_output__AnnaTest0.root -y S
E}il Std : 1 -3 GetSecondMother()

-3 IsPrimary()

5. i -3 GetFirstDaughter()
éjpanICIGS -3 GetLastDaughter()
-3 GetMass()
. . . -3 GetNDaughters()
No event information is recorded, (11GetPDG()
only particles and their properties. ¥ Beauty()
-3 Charm()
-3 Strangeness()
Possibly not optimal output. -y PhiX()
-3 PhiY/()
Needs to be extended. iz
-3k ThetaX()

-3 ThetaY()
-3 ThetaZ()
..... * T()
R0

-3 Rho()
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3 Energy()

& Eta()

= 3

-3 HaslInconsistentHash()
-3 IsDestructed()
-3 fPdgCode

-3 fStatusCode

-3 fMother

-3 fDaughter

-3 fWeight
-3 fCalcMass

-3y fPX

& Py

-3 TPz
=

& fVx
& fVy

Ry fVz

& fVt

-3 fPolarTheta
-3 fPolarPhi
-3 fUniquelD

-3k fBits

-3 fLineColor

-3 fLineStyle

i fLineWidth



Prospect: McDst converter

Another way to convert .f13 format to TTree .root is using McDst converter [2] made by Grigori Nigmatkulov

Advantages:
e Has possibility to filter events with elastic collisions and filter spectator particles
e Has information both about event and particles = AlParticle
e Already successfully tested :g :::2:: :r::x
e Already implemented in MPDroot -3 Particle.fStatus
»»»»»» -3 Particle.fParent
File structure & AEvent ------ % Particle.fParentDecay
P B Eueet fEuenmtNe b Particle.fMate
: S Event.fEventNr
= c:g oAnnaTest_0.mcDst1.root L g . 3 Particle.fDecay
E} D run;i ------ 3% EventfPhi - Particle.fChild[2]
. D fName . -E%EventfNes 7 - Particle.fPx
: . 3% Event.fStepNr - Particle.fPy
o D fTitle . 3 Event.fStepT -3 Particle.fPz
. #Event.fComment 4 Particle.fX
B _J ¥ |McDst;1 I g ™ -3 Particle.fY
- 3% Event.fNpart
------ - #IEvent . 3x Event.fNcoll i Particle.fZ
...... é] P rt | * HaSInconSIStentHaSh() & Particle.fT
articie -4 = -3 Particle.fE
- 3k IsDestructed()
______ % @size * HaslInconsistentHash()

...... % IsDestructed()



Further steps

figure out why number of Entries in output root file is less than in histograms

e gather information about which particle and event characteristics are necessary for simulation in
Geant4

e figure out how these data are fed to Geant4 in FairRoot for UrQMD, for other MC generators in
SPDROOT and in MPDroot

compare integration of UrQMD in MPDroot and in FairRoot and choose the most effective way
e implement UrQMD in SPD root analysis chain
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