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UVOD DO KF PARTICLE

Balicek knihoven v C++ vyvinuty skupinou FIAS primarne pro experiment
CBM

Nezavisi na geometrii experimentu, uspésne implementovan i na STAR

Zalozeny na Kalmanove filtru (KF)

Algoritmus pro odhad neznamych hodnot proménnych

Iterativné vyuziva vysledky méreni a porovnava je s modelovou predpovédi
Vyuziti:

Rekonstrukce trajektorii

Rekonstrukce castic s kratkou dobou zivota

Vektorizace — SIMD (Single Instruction Multiple Data) 4012015 °



UVOD DO KF PARTICLE

KF Particle popisuje castice pomoci stavoveho vektoru a
kovariancni matice

r:(x;yJerxprlleE); C:<r'rT>

angle between Tty

proton track

Optimalizace 7, C je vystupem z Kalmanova filtru

pion track

Znalost chyb parametru umoznuje kvalitu rekonstrukce popsat
pomoci y?

KF Particle Finder vyuziva balicku KF Particle pro rekonstrukci
EéStic decay length

KFPF definuje kritéria 2, ktera charakterizuji
pravdépodobnosti:

dca of daughter

Primary Vertex

Trajektorie je Prima’-rm’ (PrOChéZi PV) https://drupal.star.bnl.gov/STAR/pwg/spinAnalysisStatus.ht

. o0 SI4 ;s , c e e ml/20 | 2-lambda-dtt-200gev-0/2-lambda-reconstruction
Trajektorie castic se protinaji v ramci jejich chyby
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https://drupal.star.bnl.gov/STAR/pwg/spinAnalysisStatus.html/2012-lambda-dtt-200gev-0/2-lambda-reconstruction

BEAM ENERGY SCAN, HLT

BES | spusten 2010

BES 11 2019 — 2020, \/Syy = 19.6, 14.5, 11.5,9.1 a
7.7 GeV

Vétsi luminozita RHIC, 10x lepsi statistika
eTOFRiTPC, EPD

Temperature (MeV)

Test implementace KFPF do STAR High Level Trigger —
online rekonstrukce castic ’

Dulezité pro CBM, FAIR

0 250 500 750 1000
Baryon Chemical Potential p, (MeV)

ODYNIEC, Grazyna.The RHIC Beam Energy Scan program in STAR
and what's next, DOI: 10.1088/1742-6596/455/1/012037
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Cetnost interakci 10 MHz, tok dat | TB/s



Detector Developments for BES 11

mner T) upgrade

vent lane 'etector
TOF |

Inner TPC sector upgrade (iTPC):

v' Extend TPC acceptance Inil<1.0->Ini<1.5
v" Improve dE/dx resolution

v Lower p; limit 125MeV-> 60MeV

https://indico.ihe .ac.cn/event/5600/ession/ | 05/contribution/330/material/slides/0.pd


https://indico.ihep.ac.cn/event/5600/session/105/contribution/330/material/slides/0.pdf

Twitter @GSI_de



REKONSTRUKCE A

Rekonstrukce A » p + T~
Porovnani vytézku s analyzou Xianglei Zhu, Tsinghua University

Selekéni kriteria:

. nap,n| <4 . )(gn-m > 8

* |V;] <70 cm * Xfie > 10

* |yl <05 * dpge =1cm
e L>1cm
e [ /Al >3
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A, Au+Au, 27 GeV, P, = 0.2-0.4 GeV
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Fit Gaussovo distribuci v pevné zvoleném rozsahu |.115—1.118 GeV
Signal je soucet pres biny v rozsahu (=30, 30)
Odhad pozadi = primérny obsah binu v oblasti (—60, —30) U (30, 60) nasobeny
poctem bint v (—30, 30) 1410172019 °



S ... signal KFPF

S ... signal Xianglei
B ... pozadi

SG ... signifikance

S

pT [GeV] | Sx10° | S/B | SGx10° | S'x10° | S/S’
0204 | 0.167187 | 0.68 | 0.260 i i
0406 | 1.350380 | 3.52 | 1.029 | 0.074110 | 1.40
0.6 08 | 3.054310 | 6.66 | 1.630 | 2.440170 | 1.25
0.8— 1.0 | 3.096500 | 8.06 | 1.885 | 3.141470 | 1.27
10— 1.2 | 3.936860 | 8.74 | 1.879 | 3.023950 | 1.30
12— 1.4 | 3227050 | 0.44 | 1.708 | 2.400580 | 1.34
1416 | 2324770 | 9.67 | 1.451 | 1.745920 | 1.33
1618 | 1.520170 | 9.60 | 1.177 | 1.135030 | 1.35
1.8 —2.0 | 0.045030 | 9.40 | 0.924 | 0.720610 | 1.31
20_23 | 0732525 | 802 | 0.812 | 0555128 | 1.32
2326 | 0299153 | 828 | 0.517 | 0.242896 | 1.23
2630 | 0.134677 | 7.43 | 0.345 |0.119532 | 1.13
30_34 | 0.035907 | 6.60 | 0.177 | 0.035799 | 1.00
34309 | 0010574 | 501 | 0.095 | 0.021758 | 0.49
30 _4.4 | 0.001726 | 3.50 | 0.037 | 0.004570 | 0.38
4450 | 0.000314 | 2.47 | 0.015 | 0.001184 | 0.27
50— 6.0 | 0.000123 | 5.35 | 0.010 | 0.001184 | 0.10

VS + B



SHRNUTI

Balicek KF Particle byl vyvinuty puvodné skupinou FIAS pro experiment CBM

Je zalozeny na Kalmanove filtru

KF Particle Finder je algoritmus vyuzivajici metody KF Particle pro
rekonstrukci kratce zijicich castic

Pomoci KF Particle lze ziskat lepsi signal (~30%) a signifikanci
Vystup z KFPF je mozné optimalizovat pomoci metod TMVA

KFPF se testuje na HLT, v budoucnu by mél slouzit pro online rekonstrukci
castic na experimentu CBM
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