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Classical novae Cta

Credit: David A. Hardy

« Binaries consisting of
a white dwarf and a red giant

« Luminous eruptions caused by
thermonuclear runaway

« Gamma-ray detection by

Ahnenetal. A& A (2015)
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a key to reveal the origin of
gamma rays, but no detection ”a

until 2021

33 0 1 2 3 3 5
log (Energy / GeV)

Yukiho Kobayashi for the CTA-LST project, "Detection of VHE gamma rays from RS Oph by LST-1 for CTA"




2021 outburst of RS Ophiuchi (RS Oph)

« RS Oph: recurrent symbiotic nova
— Recurrent period ~15 years
— The white dwarf embedded in the red giant

« A new burst of RS Oph on 8 Aug. 2021

— By optical and Fermi-LAT observations
(The brightest nova in gamma rays)

« LST-1started observations on 9 Aug.

« MAGIC and H.E.S.S. also observed and
detected it. (Acciari et al. (2022) and H.E.S.S. Collaboration (2022))

— The first detection of VHE gamma-ray
emission from a nova.

— Suggest hadronic origin of the emission
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The prototype Large-Sized Telescope, LST-1 Cta

« Built on the CTA north site (La Palma)
« Currently under commissioning

« Designed for observing
low-energy gamma rays (>20 GeV)

— Large reflector (~400 m2)
— High-QE PMTs (peak QE > 40%)
— GHz sampling readout

» Fastrepositioning (< 20's) More LST-1 talks at TeVPA 2022

« Plays an essential role in - LST-1 performance (D. Kersz(berg) )
. . - Overview of science results (D. Green
observing transients - Study of LHAASO J2108+5157 (J. Jurysek)
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LST-1 observations of RS Oph

« LST-1started observations on
9 Aug., a day after the burst
reports.

« LST-1could take good quality
data during the first nights
— Effective time: 6.4 h

« Here we report preliminary
results from the observations
on the first nights

cta
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- Moon break -
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0.3 h 56-64
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Analysis method Cta

e Calibration and reconstruction
with lstchain v0.9

difficult to determine
mono ) T
- Source-dependent approach observation arrival direction by a
— Shower parametrization = single image
assuming the source position econstructed
— Energy threshold ~ 45 GeV ~..\ CoG arrival direction
« Preliminary analysis with /72?
MC simulations at one direction dist \ & @

0

source °  Credit: S. Nozaki

close to that of the observations

 Analysis with updated MC
simulations is in progress.
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Results: alpha plot ( Cta

o : 3600
Clear detection of the outhurst iy, | e =5
— Li&Ma significance: 7.5 sigma gzzzz
— Signal-to-noise ratio: 4.8% EZSOO_
5
2600
« LST-1took part in the first z;‘zz
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VHE gamma-ray detection
from a nova!

The alpha distribution measured from
the source position and that measured from
a reflected background position.
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Spectral Energy Distribution ( Cta

« Spectral analysis with 1o et
gammapy v0.19 F
» A power-law model is fitted T eSSl
to the spectrum. £ o
. LST-1obtains compatible & !
results with those from S n :
MAGIC and HES.S. S| ORELIMINARY j\
« Will support hadronic = -33+02
emission scenario suggested 1" e TE
by MAGIC and H°E'S'S° MAGIC results fIrEo[ntAvc]ciari et al. 2022

H.E.S.S. results from H.E.S.S. Collaboration 2022.
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SED Comparison to Fermi-LAT ( Cta

« Dedicated analysis of the
Fermi-LAT data during the 07 - i TTT
LST-1 observation period e LT
£ Fermi-LAT (9-12 Aug)
« The spectrum from LST-1 g 10114 SRECIMINARY
smoothly connects to that S L.,
from Fermi-LAT thanks to Baow 57111010 Aug)
LST-1's low energy threshold. + Fermi-LAT
10-13] T LSTL
101 10° 10! 102 103
E [GeV]
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Results: Light curve (>100 GeV) ( Cta

le—11
1 =+~ LST-1 average

—@~ LST-1 daily
P MAGIC joint
| @ MAGIC daily

T

- Compatible with constant flux I PRELIMINARY
during the first days 59436 59437 59438 59439

Time [M]D]
MAGIC flux points from Acciari et al. 2022

« The light curve in comparison
to the MAGIC results.

« LST-1estimates compatible
flux with MAGIC's results

Flux (E>100 GeV) [cm~2 s71]
= N w SN ul (o)) ~ (o] (Ce)
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Summary ( Cta

e LST-1obtained 6.4 h of good quality data during the first days
of the RS Oph outburst.

* LST-1clearly detected the outburst.
(Took part in the first VHE gamma-ray detection from a nova!)
« The preliminary analysis shows compatible results with those
from MAGIC and H.E.S.S.
— Will support hadronic origin of gamma rays

— Possible improvement in connection to Fermi-LAT by
the low energy threshold ~45 GeV.

« Final results with updated analysis and simulations will come
soon as well as physical interpretations of them.
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Backup
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Data after the moon break Cta
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Source-independent analysis

3600
3400
3200

nts

% 30001

e

‘5 2800+
2600
2400

2200
0.0

Yukiho Kobayashi for the CTA-LST project, "Detection of VHE gamma rays from RS Oph by LST-1 for CTA"

PRELIMINARY

0.1

0.2 0.3
theta? (deg?)

wm ON
OFF

—————— theta? cut

0.4

0.5

cta

13



