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ABSTRACT

We report the Fermi-LAT ~-ray detection of the 2021 outburst of the symbiotic recurrent nova
RS Ophiuchi. In this system, unlike classical novae from cataclysmic binaries, the ejecta from the
white dwarf form shocks when interacting with the dense circumstellar wind environment of the red
giant companion. We find the LAT spectra from 50 MeV to ~20-23 GeV, the highest-energy photons
detected in some sub-intervals, are consistent with 7”-decay emission from shocks in the ejecta as
proposed by Tatischeff & Hernanz (2007) for its previous 2006 outburst. The LAT light-curve displayed
a fast rise to its peak >0.1 GeV flux of 6 x 10~° phem—2s~! beginning on day 0.745 after its optically-
constrained eruption epoch of 2021 August 8.50. The peak lasted for ~1 dav. and exhibited a power-
law decline up to the final LAT detection on day 45. We_analyze the data on shorter timescales at
early times and found evidence of an approximate doubling of emission over ~200 minutes at day 2.2,
possibly indicating a localized shock-acceleration event. Comparing the data collected by the AAVSO,
we measured a constant ratio of ~2.8 x 10~* between the v-ray and optical luminosities except for
a ~5x smaller ratio within the first day of the eruption likely indicating attenuation of ~ ravs by
ejecta material and lower high-energy proton fluxes at the earliest stages of the shock development.
The hard X-ray emission due to bremsstrahlung from shock-heated gas traced by the Swift-XRT 2—
10keV light-curve peaked at day ~6, later than at GeV and optical energies. Using X-rav derived
temperatures to constrain the velocity profile, we find the hadronic model reproduces the observed
>0.1 GeV light-curve,|
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PREVIOUS 2006 OUTBURST




2021 OUTBURST




DATA ANALYSIS PREPARATION
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MODELING THE NOVA




REFINE THE MODEL




ECPL ANALYSIS




LAT LIGHT CURVES




CHEUNG ET AL.
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SHORTEST-TIMESCALE LAT ANALYSIS




FErMmi-LAT DeTECTION OF Nova RS OpH 2021
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HIGHEST-ENERGY LAT PHOTONS




Table 2. Highest-energy LAT photons selected at E = 5GeV.

Day MET E gtarcproh
: QeV)

6-hr bins (sex) (

0272 6501360039 1054 0057
0.887 6501934757 800  0.008
; 1146 6502158200 507  0.990
6—hr bins 1151 6502162364 510  0.090
1.155 6502166008  6.01  0.090
1411  650238679.0 1286 0998
S ; . . . R 1546 6502508567 12.12  0.099
x10 ) 1-day bins 1681 6502620056  R61  0.000
2507 6503411000 655  0.068
s 2740 6503535600 565  1.000
; +’*‘*ﬂ¥ ﬁ:‘-"*ﬂ*mﬁﬁmﬁmﬁ’mmnﬁm’m %mmmwn 2 861 6509630564 29,99 {1,604

+++++ ﬂ + + 1—day bins 2861  GS0363005.8  RAT 0007

i

2863 6503641716 5.8 0.060
3260 6503084940 953 0.099
. 3301 6504097654 1412 0.990
4-day bins | 3518  650420734.2 654  0.099
3645 6504316005 748 0.006
3850  650450260.5 1880  0.971
4049 6504666136  6.60  0.002
P = +++ 4—day bins 4721 6505247336  0.83  1.000
5774 6506156778 017  0.06

6205 6506606714 548  0.000
6602  650694990.2 1403 1.000
6.703 6506050861 578 0.008
7034 6507245414 1654  0.881
7815 6307010830 1802  0.916
0000 6500022081 505  0.00
0471 6500350656 570  0.000
13.776 6513070206 11.35 0078
16.147 6515119403 506  1.000
10.205 6517760044 19.20  0.996
51045 654864060.0 1283 0.847
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PION-DECAY GAMMA-RAY EMISSION




qm

E°F(E) (ergs ' cm™)
=
E*F(E) (ergs ' em™)

=

3

1

;

g
L, 5

PION-DECAY
GAMMA-RA
EMISSION

E° F(E) (ergs 'cm ™)
]
E° F(E) (ergs 'em )
]

A
g

g

3




> @y

V.
PION-DECAY GAMMA-RAY EMISSION //



Maximum proton energy (TeV)
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DISCUSSION AND SUMMARY



