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Motivacia

e Studium quarkovo-gluonovej plazmy (QGP)
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Run:244918
Timestamp:2015-11-25 11:25:36(UTC)
System: Pb-Pb
Energy: 5.02 TeV
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1. Potlacenie produkcie J/{ mezdénov
2. Zhasenie jetu (Jet Quenching)

3. Kolektivne efekty (flow) hadrénov
... atd.

X. Zmena hmotnosti a doby zivota vektorovych mezonov

Phi meson:

* kratkozijuci vektorovy mezon
® (ss) — najlahsi vektorovy mezén (m=1.019 GeV/c?)

¢ 2> K*+ K™ (49.2%)
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O2 WORKFLOW

oZ2—analysis—-phi-analysis—thnsparse

(najnovsia verzia od tagu 02pPhysics-daily-20240508-0200-1)



https://gitlab.science.upjs.sk/jf/students/phd/2023/veronika-barbasova/myo2/-/tags/O2Physics-daily-20240508-0200-1

Mz, = m% + m5 + 2(EE,

EVENT and TRACK
SELECTION

Signal + Background
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INVARIANT MASS

COMBINATIONS
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Event & Track selection

Event: Z vertex: |V,| <10 cm
Trigger: sel8

Track: TPC No(Kaon) =3
pr|> 0,15 GeV/c
nl<0,5

dca,, |<1cm

dca,|<1cm
NCIFound > 70
isPrimaryTrack()
isPVContributor()
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Partition

Partition<TrackCandidates> positive
Partition<TrackCandidates> negative

(aod::track::signed1Pt > 0.0f) && (nabs(o02::aod::pidtpc::tpcNSigmaKa) < std::abs(static_cast<float>(cut.tpcnSigmaPos)));
(aod::track::signed1Pt < 0.0f) && (nabs(o02::aod::pidtpc::tpcNSigmaKa) < std::abs(static_cast<float>(cut.tpcnSigmaNeg)));
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Combinations

positive->sliceByCached(aod::track::collisionId, collision.globalIndex(), cache);
negative->sliceByCached(aod::track::collisionId, collision.globalIndex(), cache);

auto posDauthers
auto negDauthers

for (auto& [trackl, track2] : combinations(o02::soa::CombinationsFullIndexPolicy(posDauthers, negDauthers)) D

Pair cut: |n| <0.8

Signal + BG : Inv. mass of ® meson, p_t = [0.500000,2.000000]
x10°

Mix = mi +m5 + 2(E1E, — D1.D2)

1.08 1.1
Inv. mass (GeV/c?)
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C rsnOutput.h 3 X
S

PWGLF > Utils > C rsnOutput.h > ... Signal + BG : Inv. mass of & meson, p_t = [0.500000,2.000000] S R
namespace o02::analysis x10° s %
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Veronika Barbasova, last week | 2 authors (Veronika Barbasova and others)
namespace rsn
{
enum class EventType
zvertex,
all

enum class TrackType
PX,
Py,
pz,
all

enum class PairType
unlikepm,
unlikemp,
likepp,
likemm,
unliketrue,
unlikegen,
mixingpm,
mixingpp,
mixingmm,
mixingmp,
all

enum class PairAxisType

im,

pt,

mu,
nsl,
ns2,
eta,

Yy

vz,
mum,
vzm,
unknown

enum class SystematicsAxisType
ncl,
unknown

enum class PairType
unlikepm,
unlikemp,
likepp,
likemm,
unliketrue,
unlikegen,
mixingpm,
mixingpp,
mixingmm,
mixingmp,
all

Unlike True projection Inv. mass (GeV/c?)
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1.08 11
Inv. mass (GeV/c)
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Kombinatorické pozadie

Likesign background
e Z kombinacii K*
e Z kombinacii K-

BG: Inv. mass of ® meson, p_t = [0.500000,2.000000]

1.08 1.1
Inv. mass (GeV/c?)
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Event Mixing background
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e Z kombinacii kadnov z r6znych ale
podobnych eventov (mu, vz)

BG: Inv. mass of ® meson, p_t = [0.500000,2.000000]

1.08 1.1
Inv. mass (GeV/c?)



OUTPUT

THnSparse — s moznostou kofiguracie poctu osi

* Invariantna hnotnost
* Priecna hybnost

* Multiplicita

* nSigma 1. castice

* nSigma 2. castice

* Rapidita

* Pseudorapidita

* / vertex

Pre event mixing:

* Multiplicita 2. eventu
* /vertex 2. eventu

+ vSetky osi su konfigurovatelné.

=-“_yunlikepm; 1

| Jaxis0-im
| Jaxis1-pt
| Jaxis2-mu
| Jaxis3-nst
| ]axis4-ns2

| ]axis6-vz
| Jaxis7-mum
| ]axis8-vzm




C rsnOutput.h X

PWGLF > Utils > C rsnOutput.h > ...
ace o02::analysis

name

i

Veronika Barbasova, last week | 2 authors (Veronika

name Jace rsn

-
1
enum class EventType
zvertex,
all

enum class TrackType
pXI
PY.,
pz,
all

enum class PairType
unlikepm,
unlikemp,
likepp,
likemm,
unliketrue,
unlikegen,
mixingpm,
mixingpp,
mixingmm,
mixingmp,
all

enum class PairAxisType

im,
ptr
mu,
nsl,
ns2,
eta,
Yy
vz,
mum,
vzm,
unknown

enum class SystematicsAxisType

ncl,
unknown

enum class PairAxisType

-

im,
ptl
mu,
nsl,
ns2,
eta,
Y,
vZ,
mum,
vzm,
unknown

Train Submission

AliHyperloop 6=

p-run2-phi-data
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doublex FillPointPair(double im, double pt, double mu, double nsi,

{

phianalysisTHnSparse.cxx

pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::im)] = im;

pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::pt)] =

pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::mu)]

pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::nsl)]

pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::ns2)] = ns2;
]

in
3 T
c r+
- -

pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::eta)
pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::y)]
pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::vz)] = vz;
pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::mum)] = mum;
pointPair[static_cast<int>(02::analysis::rsn::PairAxisType::vzm)] = vzm;

return pointPair;

pointPair = FillPointPair(mother.Mag(),
mother.Pt(),
GetMultiplicity(collision),
(tpcnSigmaPos > @) ? std::abs(trackl.tpcNSigmaKa()) : trackl.tpcNSigmaKa(),
(tpcnSigmaNeg > @) ? std::abs(track2.tpcNSigmaKa()) : track2.tpcNSigmaKal(),
mother.Eta(),
mother.Rapidity(),
collision.posZ(),
0,
0);

rsnOutput->fillUnlikepm(pointPair);

}

Q“ECM #,
oV 4’0(,

S

>

double ns2, double eta, double y, double vz, double mum, double vzm)

16

3

Y 1953

\“\\\IERZII}' »
£p

05 1 >

@

o



o
=]
©

Likesign background

Normovaci interval:
(0.99, 1.01)

sigBg (no cuts)

1.06 1.08 1.1
Inv. mass (GeV/c?)

Inv. mass (GeV/c?)

X
o

Mixing background

Normovaci interval:
(1.04, 1.06)

sigBg (no cuts)

1.06 1.08 1.1
Inv. mass (GeV/c?)

peak (no cuts)

L
1.1
Inv. mass (GeV/c?)

Fitovacia funkcia:
Voigt + pol2

Fitovaci interval:

(0.997, 1.050)
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Fit function vs. Bin Counting

imeaml o resiclual BG
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X,

Fit function vs. Bin Counting

imegral o resiclual BG
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Fit function vs. Bin Counting

Raw P, spectra ¢ (Fit function) Raw P, spectra ¢ (Bin counting)

9 10 9 10
P, (GeV/c) P, (GeV/c)




Efektivita rekonstrukcie

Efficiency =

Reconstructed p_ spectra

Reconstructed

Generated

COECKA #,
N ',

Generated P, spectra

MC anchored to LHC22m/o/p/r/t
pp, ¥s = 13.6 TeV
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LHC23k2f
* Anchored to LHC22m/o/p/r/t_pass4

Efficiency ¢
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LHC24b1b
* Anchored to LHC220 pass6

Efektivita rekonstrukcie vacsia ako 1
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Corrected p; spectra

Corrected P, spectra ¢ (Bin counting) Corrected pT spectra ¢ (Fit function)

ALICE pp, Vs = 13.6 TeV ALICE pp, Vs = 13.6 TeV
Iylﬁ)O.S lyl<0.5




—E— Corrected p, spectra ¢ (Fit Function)

—:— Corrected p, spectra ¢ (Bin Counting)

Levy Tsallis




Zaver a plany do buducna

* Metodika analyzy zvladnuta

* pr sprektrum upravené vzhladom na efektivitu rekonstrukcie phi
mesonu

* Header rsnOutput.h (moznost konfiguracie poctu osi v sparse)

* pass6 MC — problém s efektivitou

* Mala statistika pre mixing background pri velkom p-



Dakujem za pozornost!
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Likesign background, Normovaci interval: (0.99, 1.01)

peak axis1-pt[0.00,1.00]
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peak axis1-pt[10.00,15.00]

* Likesign background neopisuje tvar
pozadia Uplne dokonale

* pripT>10 GeV/c2 — problém so
Statistikou

29




Mixing background Normovaci interval: (1.04, 1.06)
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* Mixing background dobre popisuje liniu
pozadia pri sumarnom pT

e pripT>10 GeV/c2 — problém so Statistikou
* PripT > 15 GeV/c2 - extrémne malo pripadov

...ESte je treba na tom popracovat...
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Event mixing properties

VZ VS vzm
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Mass of ¢
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