r={x,%z Px Py P E }

3 (Vn (-\:
State vector Oy

T e €
C=<rr'>=lc, o,
Sy

- - (j‘\‘_l,
Covariance matrix "

('_\ E

ains essential
acking and detector performance.

or mathematically correct usage of

atrices is provided by the KF Particle

age based on the Kalman filter (KF) developed by

| . IAS group'+? primarily for and
( RN N L : 3. Heavy mathematics requires fast and vectorised
- algorithms.
Q % 4. Mother and daughter particles are KFParticle and
e are treated in the same way.
\ o MQ) 5. The natural and simple interface allows to
‘z‘i : ¢ oa reconstruct easily rather complicated decay

0 chains.
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SARTICLE FINDER PACKAGE IN CBM (2019) & STAR (2023)

Charged particles: ex, p=, =, K=, p=, d=, *He=, 4He=

v

Dileptons

Heavy Flavour

Neutral particles: v, vy 70 n. 1 AL AL Z0.

0

Strange particles

Hypermatter

Charmonium
Jhy — ete-
Ty —pr
Low mass
vector mesons
p —eve
P utw
@ — et e
@ — Ut
b —ete
b —prw

Gamma
Y —ete

*| Gamma-dacays

Frnl —= Ty

n —=ry

Light mesons
and baryons

T —utvy
T — W WV
p —utw
A —pw
AY —par
A —pm*
A- —pm

Open-charm
! resonances

particles D' — D-m-
. DY —D-x*
DY — K-+ D* — DO+
DI —K-ntnt D* — Dog-
DI — K*K-

Open-charm

DO — wra-

DV — Khn o
D0 — K-K-K". Charmonium
D* — K-n* o+ Iy — pp.

D - Jhy — AA

D~ — Ko -7 Iy — ==+
D+ — KD: nr "Pr — QO
D+— K-K-m

'—*1‘_\113'

] [0 [1]
+
|
=3
7

f
=
3

Hypernucle1

{An} —dn
{An} —dn
{Ann} — t*
{Amn} — t-a*

33H —3Hen
32H — fHern
4WH —4Hemw
HH —4Henr
‘He — *Hepmw
4_.\@ — BEI_) T+
isHe — +4Hepw
51He — *Hepu*

)

Dr— Ko

' 1

{

D — K. K*m+ -

Strange resonances

D;'—* KD: KOETI.'"
Dr— KLEr
Ar—pKa® B mesons
Af—pmm B~ — Doy~
Ar—pKo, B — DI
A7—pKha o B+ — DOK~
AF—Am* B- — DOK-
BY — D-x+
- B! — Dm
e = BY - D-K*
B! - D*K-

Ar—Amm

+ antiparticles

=M — Z-m
SN S
Q% — =-K-n*
Q% — =-K*w

K* —K* 70
K* —K-n0
K*0 — K0 0

Double-A
hypernuclei
4_.L1H —* 4_.1HE -
4 H — 3 Hpm
SwaH — SaHen-
S0 He — SpHepm*

Heavy multi-
strange objects
AN} = Apm
{Z0A}—AA

CBM: 193, STAR: decays
All decays are reconstructed
In one go.

Based on the Kalman filter
method - mathematically
correct parameters and their
errors.

KF Particle Finder is
successfully tested in STAR
and allows to reconstruct up
to 2 times more signal.

STAR developments are
fully merged with the KF
Particle Finder repository,
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HYPERNUCLEI IN STAR WITH EXPRESS ANALYSIS

Express Production

(selection) jobs on HLT farm

'. Detectors \/'

—

-

DB: Job and file Status

(300-500 job slots)

Trigger on He has been
infroduced to enhance

Event Builders

]

",
()]
wy
—+

hypernuclei.

HLT Good Events

Production Controller:

+ submit jobs
track job status

xCal, xProd, xPhys

AuAu HLT triggered events at 3 GeV

Read: 2GB/s i
Write: 1GB/s (Q) Dg:gglg:d
(extendable) ceph :

Capacity: 30TB
(extendable)

E

= 107
% June 2021 (mb+He tr)

==,

=100

“E STAR Preliminary 105
= Express Stream Production

-
--------------------------------------------------------------------------

Save HLT good events to a local disk directly

PicoDst files produced in hours (collisions) or days (FXT) after data taking

I.VASSILIEV

Full chain of express production and analysis has been running since 2019

p/q [GeV/c]
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437M HLT AT 3 GEV

— M =2991.2 MeV/c? — M =2991.0 MeV/c?
=1.8MeV/c? S =16015.4 2 o=1.4MeV/ic®? S=46.6 . -18 Mewc S =17067.2
| S/B =0.25 S/{S+B=58.0

S/B= 0.04 S/VS+B=25.8 S/B=0.66 S/{S+B=4.30
3 3 - 3 - 4 4 -
“H—"Hern AH—dprn rH—*Her

STAR Preliminary TAR Preliminary Preliminary
Exprégs Stream Production L xpress Stream Production L Stream Production

ﬂ%\m"mnﬂnﬂnnlﬂﬂn.lnﬂ. 101 I I I I I 1 N L |
. 4.1

L | h . 1 L L L L
3.1 3.1
m__{*Hern’} [GeV/c?] m,_ {dpn’} [GeV/c?] m,__ {*Hen’} [GeV/c?]

nv

— M = 3921.8 MeV/c? — M = 4839.9 MeV/c?
6=15MeV/ic? S=1184

6=15MeV/c®> S=521.1 . |
S/B=2.48 S/{S+B=9.19

S/B=1.86 S/\S+B=18.4
‘He—3Hepr *He—4HepT
A P A p

— M =3921.9 MeV/c?
c=12MeV/ic? S=215
S/B=4.12 S/{S+B=4.16

w Entries

TH—tpr

STAR Preliminary r STAR Preliminary STAR Preliminary
Express Stream Production xpress Stream Production | Express Stream Production

J%ﬂﬂ%mnum L. 1 A e - |MWMNS

39 4 4.1 : 4
m,  {tpm} [GeV/c] m, , {*Hepr'} [GeV/c?] m,  {*Hepr’} [GeV/c’]

With increased beam collision intensity in the Fixed Target mode HLT farm had not enough capacities

to process all collected data online.
Therefore a trigger on He has been introduced to enhance hypernuclei.

The collected statistics is enough to measure yields, lifetimes and spectra of these hypernuclei
HADRON 2023, GENOVA, 08.06.23
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