Strangeness and Hypernuclei reconstruction with
CBM! Day-1 and CFV setup
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\O Strangeness — K, A, &, Q, X

s
3
* Understanding the Equation of State (EoS) of 5
/1 dense matter
O * Exploring the phase diagram of QCD Hadrons

The presence of hyperons (including A and X)
In neutron star cores is a topic of intense 400 600 800

. . . : Baryochemical potential (MeV)
research, as it can significantly affect their
properties, such as mass and radius.

* Testing theoretical models of hadronic matter

* Exploring the potential for exotic states of
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Precise measurements of hypernucle

Y interaction)

O_/

Strangeness in high density nuclear matter, EoS for NS, Hadronic phase of HI collisions

O Measurement of branching ratios of hypernuclei decays, Dalitz plots for 3-body decays

- hypernuclel internal structure

Measurements of B, in the hypernuclei - direct access to the hyperon-nucleon YN interaction

Double lambda hypernuclei (CBM!) offer a unique opportunity to study the interaction between strange

baryons and provide crucial information for understanding the structure of neutron stars.
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ack finder

Au+Au @ 12 AGeV mb FParticle Finder

o T : B . PID detectors:
Hypernuclei T 5 STS+ToF |
Y selection with S 6l - ToF - hadron
KFParticle Finder E M identification;
ar “He ¥ STS heavy fragments

identification by dE/dX
TRD electron and
heavy fragments

‘ identification
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CBM software trigger, ML technique dE/dx [kev/(cm)]
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\O Strangeness: PHQMD 5M G3 mbias Au +Au at 12 AGeV (50 sec !)

> particle looks like a perfect candidate to be measured at day one
> and are byproducts, ~ is a trigger particle candidate
» Bulk hadron physics signals will be measured with CFV geometry

M =497.7 MeV/¢® o =3.4 MeV/c? M =1115.7 MeV/e? 6= 1.4 MeV/e?

S/B=1.80 S/YS+B =1150.8 S = 2060884 S/B=3.10 S/YS+B =1652.1 S = 3608902
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\O Strangeness: PHQMD 5M G3 mbias Au +Au at 12 AGeV (50 sec !) O/

> particle looks like a perfect candidate to be measured at day one
> and are byproducts,  is a trigger particle candidate
» Day 1 CBM Detector can significantly improve the quality of hadron data
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Strangeness: PHQMD 5M G3 mbias Au +Au at 12 AGeV

» Day 1 CBM Detector can significantly improve the quality of hadron data collection
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Strangeness : PHQMD 5M G3 mbias Au +Au at 12 AGeV (50 sec 2/

» rare signals will be measured with CFV geometry
» Day 1 CBM Detector can significantly improve the quality of rare signals >
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S/Bg ratio is better for CFV (cuts for Day 1 need to be improved)
Significance and efficiency better for Day 1
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Day 1 vs CFV
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Strangeness:

M =497.7 MeV/c* ¢ =3.2 MeV/c?

S/B =223 S/YS+B =564.58 = 461308

K st

M = 1115.7 MeV/c* o =1.3 MeV/c*

S/B =3.94 S/{S+B =800.4 S = 803125

PHQMD 1M mbias Au +Au at 12 AGeV CFV

Physics performance is slightly better with Geant 4
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PHQMD 1M mbias Au +Au at 12 AGeV CFV O/

Strangeness:

Physics performance is similar, slightly better with Geant 4
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