h

Q SORBONNE
b UNIVERSITE

| ERMA 18 | PSL%

Transient gamma rays from
the 2021outburst of RS Ophiuchl

Vo Hong Minh Phan

Observatoire de Paris and Sorbonne University

with Enrico Peretti, Pierre Cristofari, Vincent Tatischeff and Andrea Ciardi



Motivation
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Giuffrida (with Phan) et al. A&A 2024, see also Phan et al. A&A 2020 (for SNR W28)



Motivation
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Phan et al. Phys. Rev. Lett. 2021, Phan & Cristofari in preparation (see my poster also) 3
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Schematic view of RS Ophiuchi

® White dwarf embedded in red giant wind.
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Schematic view of RS Ophiuchi

® White dwarf embedded in red giant wind.

® Distance to Earth ~ 1.5kpc or 2.5kpc ?

® Size of the system ~ 1.5au.
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Optical light curve
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Not to scale, optical flux derived from Cheung et al. Apd 2022 9



Shock dynamics
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Not to scale, shock speed from Cheung et al. Apd 2022 and Pandey et al. MNRAS 2022
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Shock dynamics
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Gamma-ray light curves
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Particle acceleration In nova shocks
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Particle acceleration In nova shocks
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Particle acceleration In nova shocks
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Particle acceleration In nova shocks
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Particle acceleration In nova shocks
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Gamma-ray emission
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Gamma-ray emission
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Gamma-ray emission
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Gamma-ray emission
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Gamma-ray absorption
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Gamma-ray absorption
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Gamma-ray absorption

Phan & Peretti et al. in preparartion

® Gamma-ray flux with absorption
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Preliminary results
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Preliminary results
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Conclusion and outlook
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Novae are ideal labs for particle acceleration.
High-energy gamma rays from novae can be
partially absorbed by optical photons in the
first few days of the explosions.

This can lead to a delay between GeV and TeV
light curves.

Maybe we can see neutrinos with future
telescopes?
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Back up
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Back up

From lceCube Collaboration (Abbasi et al. Apd 2023)
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Back up

l(,_’ [ 1 1 B B 1 I | [ L l [ | | 1 B
— T~ V5668 Sgr V357 Mus V1369 Cen V1707 Sco
£ 10°f 11 N — % :
&) ,
T 1
& 10 11 1t 1t 3
ol T B — 1F 1l ™ 1L
Sy \,\
l[J—,I ] 1 L i l\\ | l
1()_‘ B I I B [ | I _ B ' _ B L) I |
' V1535 Sco V392 Per V339 Del V906 Car
£ 10°F v 1t 1t 1t i -
U ~ .
§ 1w 10 i [ — ‘
. ] — | [l \ | — =20
T T— SETT \\\\ \‘ V= =
In—i | | | | 1 l\t 1 ‘\ ) .A.{l i 30
10' L I I - i I I i B ) il i | | i “
— V3890 Sgr V1324 Sco V5856 Ser V745 Sco Bednarek (2022), 7, — 22 TeV
£ 10°F § 1t E 4} \__ 4t > - Bednarek (2022), Fy,... = 207 TeV
J
> | | Gamma rays (Fermi-LAT)
&2‘ -IUU B 1r 1 1r b
:ELZ IU a.) ..“_‘ 4 L “\\\\. 4 L o . . |
- \\ \\ —— el
\ \ e,
10 4 : ' — : — . :
1()4 [ | | B | 0 ' [ ]

Va07 Lup— \YSETS Sgr— V959 Mon w Vel |

102k S 1t N . —
— \
1077 ni o T ni o T \1 T T o ™
10 10 10 10 10 10 10 10 10 10 10 10
E (GeV) E (GeV) E (GeV) E (GeV)

From lceCube Collaboration (Abbasi et al. Apd 2023)



