


Hadron-hadron interactions from femtoscopy

e \With more and more precise results, we have
2001 +¢ + better constraints to the interaction models
- ¢+¢g o femto, together with scattering
° experiments, improves our understanding
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Hadron-hadron interactions from femtoscopy
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e Itis still not enough to understand the presence of heavy neutron stars

o 3-body forces need to enter the game

Dimiar Miaylov



1T-d correlation function and the origin of nuclei

e \With 11-d correlation, we are able to test
when light nuclei are formed
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1-d correlation function and the origin of nuclei

1.20

T T T oy — T -
.| ALICE pp Vs =13 TeV X - ALICE Simulation il
' high-mult. (0-0.17% INEL>0) O 1.03fpp, Vs =13 Tev c
110} e, y Enhancement caused by the decay of A
& - | el
LA \ . : . -
L0524 *. Inherited during fusion process|after the decay
V Z ~ 1.01F
T 1.00F ©e00000q 0 o i
X ;
Q 0.95f 1.00}
0.90* } nden-d o0.99F _
SEEL Total Fit (x?/ndf = 14/15) | ' n*-den -d
. s A resonance 0 98: Il EPOS ]
0.80F I Coulomb interaction I B FIST thermal 1
wr Back d - ]
o el 0.97F mm FIST+SMASH
il . --- Coulomb
o} L PRRETCRES | IR ST SRS W S| SN SURNE TS, VO | N VNN Y VN SO T YO W T
0
< e 100 200 300 400
=2t 1 | 1 1 ] k*(MEV/C)
0 100 200 300 400 500

k™ (MeV/c)

e Deuterons are produced later than resonances

Maximilian Mabilein

e Fractions of deuterons from resonances in agreement with models
o COALESCENCE IS THE PRODUCTION MECHANISM



New ideas for producing hypernuclei

proton dripline ] production rate
HYPER (Proposed to start by ~2030): 2°| S I m ey
e Antiproton capture (simulated with R
GiBUU and ABLAOQ7) produces 1.50e-04
hypernuclei through surface - 1.25¢-04
annihilations and kaon—nucleon —|  Brovecs
interactions 8 " a— 7.50e-05
e About 1% of annihilations result in i 30003
hypernuclei formation 2 SN S 2.50e-05
2 8 20
N

Ramona Lea



Measurements of hypertriton properties

e J-PARC E73 produces hypernuclei via the
reaction: K=+ p — A + ¥

° 3/\H and 4/\H can be measured via T
momentum

e FromR,,, the binding energy can be

measured

o B,(°,H)~ 100 KeV, in agreement with
ALICE

o But errors on theory should be considered
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EoS with clusters

Clusters are more sensitive than protons to

different EoS

o large deviations between different versions
o SM works well for p, but less for A and

nuclei
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Hypernuclei and ML

ML applied to emulsions at JPARC EO7

binding energy of ° H and * H
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Momentum fragmented hyperons in CNS

e Not-linear derivative model (NLD) -> optical By
potentials can be reproduced -> softening at high p

e Model extended to include hyperons in matter

e Minimum energy of hyperons granted by MFH

Pz
e Only with this calculations, we have the appearance
of 2 hyperons
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Tidal heating and strangeness in NS

e Tidal dissipations alter the shape of GWs

o not negligible when hyperons are
present in NS cores

e Tidal heating plays a much important role
than cooling
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Gravitational Waves and EoS of Neutron stars

e By analising GWs we can get information about the composition of NS

o peak frequency vs tidal deformation is close to black line without

hyperons
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