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Neutrlno em|SS|on

- Neutrino emlssmn can be summarlzed accordlng to our current
understandlng into (Pagl/arol/ et al., Astropart Phys 31 (2009) 163 176)
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Neutrlno em|SS|on

- Neutrino emlssmn can be summarlzed accordlng to our current
understandlng into (Pagl/arol/ et al., Astropart Phys 31 (2009) 163 176)
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Accretion phase

. Accretio‘h phase | A

> Cooling phase: long lastlng, carries 80- -

'90% of total energy through neutrlnos of
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- Simulation from Choi et al., Phys.Rev.D 111 (2025) 12, 123038



Reflnmg the model — oonveotlon

* Novel approaoh for the lum|n03|ty of the ooollng phase proposed |n
Lucente et al., Phys Rev.D 110 (2024) 6; 6. | -

* PNS convectlon moluded through (t > 15)
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Simulation from Choi et al.,

Reflnlng the mOdel _ caim Wi ~ © Phys:Rev.D 111(2025) 12, 123038
“temperature evolution B

9 PNStemperature rises
, before exponentlal coollng
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Ty + 0T(1 — exp(—t/r)), ift<i<ls

| Tyt exp(=(t/7e)"), Cift>1
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Refining the _rnodelfradius evolution :

PNS radlus shnnks drastlcally
in the first second

Rc(t) :Rf (1 + 5R6Xp( t/TR)) bt
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J Nakagura et al., MNRAS 492 (2020) 4, 5764-5779
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~ Updated coolingmodel
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. channel

| Sur.vivélprobab'ility for 7, depends
‘on neutrino mass hierarchy
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Results for IO 'o'n
simulated data

Tp = 437 — 4.47MeV

7. [s]

=12.4—-13.1km
0.50 — 0.58 s

SR'=15-17 km

Ry [km]

Tg [S]

LIS =

leedparams : et id
0T =0.49 MeV, th'—049s t—0555,

. Data extractéd from a 18M@ progenitor model
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 Survival probability for 7, depends
‘on neutrino mass hierarchy
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Results for NO on
simulated data

M, = 0.16 — 0.18 M,
T, =2.74—278MeV

' Rf =17.4—180km

leed params

6T = 1.02 MeV, 7, = 0.28 5, T = 0585

'Radius evolution is hidden
by the accretion flux

T, [s] = 21.98+323
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Multimessenger application: neutrino and GW emission

" Rpys is provided

PNS oscillations frequencies = _ ,.
ey ' by v counterpart!
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summary andeture perspectives R
~* New m'odel for neutrrno ernrseron from Supernova tested on

srmulated datasets dor

A Neutrrno data can help constrarnrng relevant PNS and accretion
phase parameters' | | |

e GW + neutrrno analyS|s can be complementary in unverllng the
PNS evolutron in the frrst mOments after the core bounce

" Thank yo'u'foryour attention
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Accretion Tempe'rature :
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Accretion Temperature

(T, + 6To(1 — exp(~t/ma)), it <7y
TO + (5T (1 — exp( t/’rtc))',f bl t

N
K
S——
|
"

Tlt  exp(=(t/7)"), fﬁj.lft>t

1

ro - T (1 exple 4/a))s itr<r |
T 7% sy p (it ) ) vt s




How to include GWin the a’nalysi'sv?
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g—modes related to PNS
mass and radius

Time [s]

,TOrreS—'Fdrné et al., Phys. Rev.
. Lett. 127,239901:(2021)

mode T b/10° c/10° R? ¢
/ Manocie/ R, oo 1.410 £ 0.004 —4.23 + 0.06 0.966 45
| 2.205 4+ 0.007  4.63 £ 0.09 0.991 61
4.024+0.02 74403 0.983 123
6.21 + 0.03 1.9+ 0.6 0.979 142
8.67 4+ 0.03 51.9 + 0.5 - 0.958 205 |

5.88 = 0.03 86.2 1.0 4.67=0.08 0.956 85

pe/pE” 905+3 —79.94+ 1.7 —11000 % 2000 - 0.925 41




PNS As‘t.erOS,'e,i.S'm'degy' S

Frequency [Hz]

Universal relations

Mode association (f/g?)

, ' . . . e : : Time [s]:k

Mass erOlL’JIIOI'} Y ~ Torres-Forng et al., Phys. Rev.
| ‘ . Lett. 127,239901(2021)
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Spectrogram from a 18 Mg
progenitor
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  p +  e − → n +  𝜈 e
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   T 0 = 4 . 37 − 4 .   47 M e V


   R f = 12 . 4 − 13 . 1   k m


   𝜏 R = 0 . 50 − 0 . 58   s


  𝛿 R = 1 . 5 − 1 . 7   k m


  18  M ⊙


  𝛿 T = 0 . 49   M e V ,      𝜏  t c = 0 . 49   s ,      t - = 0 . 55 s  


   R c ( t )  


     𝜈 - e


   M a = 0 . 16 − 0 . 18    M ⊙


   T a = 2 . 74 − 2 . 78   M e V


   R f = 17 . 4 − 18 . 0   k m


  𝛿 T = 1 . 02   M e V ,    𝜏  t a = 0 . 28   s ,    𝜏 a = 0 . 58 s  


  ∼ f (  M  P N S /  R  P N S n )
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