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ABSTRACT

Context. In the last five years thEermi Large Area Telescope (LAT) instrument detected Gekay emission from five novae. The
GeV emission can be interpreted in terms of an inverse Campiacess of electrons accelerated in a shock. In this casexpected
that protons in the same conditions can be accelerated th higher energies. Consequently they may produce a secomgoceent
in they-ray spectrum at TeV energies.

Aims. We aim to explore the very-high-energy domain to searchf@y emission above 50 GeV and to shed light on the accederati
process of leptons and hadrons in nova explosions.

Methods. We have performed observations with the MAGIC telescopdisen€lassical nova V339 Del shortly after the 2013 outburst,
triggered by optical and subsequent GgYay detectionsWe also briefly report on VHE observatiookthe symbiotic nova YY Her
and the dwarf nova ASASSN-13ax. We complement the TeV MAQi€eovations with the analysis of contemporaneeassni-LAT
data of the sources. The TeV and GeV observations are cothpamder to evaluate the acceleration parameters for hspand
hadrons.

Results. No significant TeV emission was found from the studied sauréée computed upper limits on tkpectrumand night-by-
night flux. The combined GeV and TeV observations of V339 libeit the ratio ofproton to electron luminositie® L, < 0.15Le.

Key words. Novae: cataclysmic variables - Gamma-rays: stars - Bigagieneral - Stars: activity

1. Introduction cataclysmic variable, i.e. optically variable binary gyas with

. . . a mass transfer from a companion star to WD. Novae are typi-
A classical nova is a thermonuclear runaway leading to the &%)y detected first in optical observations when the brighs of
plosive ejection of the envelope accreted onto a white dwggls opject increases by 7-16 magnitudes. A thermal X-ray con
(WD) in a binary system in which the companion is either fillsn ,ym is often seen in the energy spectra of novae. Synebioti
ing or nearly filling its Roche surface (Bode & Evans 20084\ a¢, like classical novae, are initiated by a thermorauae-
Starrfield et al. 2012: Woudt & Ribeito 2014). They are atype @osion on the surface of the WD. However in the case of symbi-
otic novae the WD is deeply immersed in the wind of a late-type

* Corresponding authors: J. Sitarek (jsitarek@uni.lodiz.pl ;
W. Bednarek (bednar@uni.lodz.pl), R. Lépez-Coto (rlopéa@es) companion star (see elg. Shore et al. PD11.12012).
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The difusive shock acceleration at the blast wave of syndetected from those two sources. The upper limits on these tw
biotic novae was expected to accelerate particles up to- ermsjects are summarizedthe online-onlyAppendiXA while the
gies of a few TeV|(TatiscHe& Hernanz 2007). In 2010 the first main textof the paper focuses on V339 Del.

GeVy-ray emission was detected by thermi Large Area Tele-
scope (LAT) from the symbiotic nova V407 Cyg (Abdo et al.
). They-ray emission can be explained in terms of lep. |nstruments

tonic or hadronic models (Abdo etlal. 2010; Ackermann &t al.
[2014). The local radiation fields create a target for the iswe V339 Del and the other outbursts observed by MAGIC were first

Compton (IC) scattering of the electrons. Protons accildradetected and observed by optical instruments. The analysis
in the same conditions can interact with the matter produ@Jasi-simultaneousermi-LAT observations provides additional
ing y-rays via proton-proton interactions. Several models hagentext for the MAGIC results.

been put forward to explain the GeV radiation. For instance,

Sitarek & Bednarek (2012) attribute the GeMay emission to

the IC process on the strong radiation field of the red gialné T2'l' MAGIC telescopes
same model predicts a second component in the TeV range gte VHE y-ray observations were obtained using the MAGIC
to proton-proton interactions with the wind of the red gialt  telescopes. MAGIC is a system of two 17 m Cherenkov tele-
ternativelyMartin & Dubus (2018) consider acceleration of lepscopes located on the Canary Island of La Palma at a height
tons and hadrons in the nova shock. In that model the magnefic2200 m a.s.|(Aleksic et al.[2016a) The telescopes record
field, which determines the acceleratiolﬂiceiency, is obtained y-rays with energies above50 GeV. The Sensitivity of the
assuming an equipartition with the thermal energy dengity UMAGIC telescopes in the best energy rangeiiiOO GeVi iS~

stream of the shock resulting in the maximum energy of p®top.694 of Crab Nebula flux in 50 h of observations (Alekst al.

estimated to be 300 GeV. The GeVy-ray emission is then ex-2016b). The data were analyzed using the standard analysis

pected mostly from leptonic processes, namely the IC st#dte chain {(Zanin et &(. 2013; Aleksiet al[2016b). The significance

of the nova light by the electrons accelerated in the shock.  of a y-ray excess was computed according to Eq. 17 from
In the last three year§ermi-LAT has discovered Gevmﬁ]( ). The upper limits on the flux were calculated

y-ray emission from four additional novae, V1324 Scdollowing the approach df Rolke etlal. (2005) using 95% confi-

V959 Mon, V339 Del, and V1369 Cen (Cheung et al. 2013@ence level (C.L.) and accounting for a possible 30% sysiema

/Ackermann et all_2014). In additioRermi-LAT has reported uncertainty on theféective area of the instrumermﬂL_al

V745 Sco and Nova Sgr 2015 No. 2 as lower significance cagp16b).

didates[(Cheung etdl. 2014a, 2015). Most of these sourees ar

classical novae. Contrary to the symbiotic ones, they derot )

hibit a strong wind of the companion star, but still they &lbw  2.2. Fermi-LAT

similar spectral properties. In classical novae particee®ra- . rormi-LAT a space-based, pair-conversion telescope, de-
tion can occur, for example, in a bow shock between the noya o hotons' with eneraies ’from 20MeV to 300 GeV’
ejecta and the interstellar medium or in weaker internatkfo A P 2009). We gnalyzed the LAT data in the energy
due to |nhorr_logene|ty of f[he hova ejecta_(Ackermannlet nge 100 Me\~ 300 GeV using an unbinned maximum likeli-
2014). In particular, the orbital motion of the system caapsh hood method (M . 1996) as implemented inFeri

the nova ejecta into a faster polar wind and a slower reg'%i&ience Tools var32p5. We applied the P7TREP_SOURCE_V15

of denser material along the equatorial plane (Chomiuklet FAT Instrument Response Functions (IRFs) and used the as-

ILOL;R IMe_t;ig_er_e_tﬁéldL(;QILS)t sug?_est thfat ithe?y eniifsv'\?“?v.tsociated standard Galactic and isotropiftudie emission mod-
gqrigeje:::toergeshg)llm adronic interactions ot a faster outfiowwily mrﬁtched to the Pass 7 reprocessed Source class event se-
Co ) . lectionl. We selected events within a region of interest (ROI)
Sofar no very-high-energy (VHEE >100 GeV)y-ray emis- 15 i radius centered on the LAT best-fit position reported

sion has been detected from any nova event. VERITAS obsery, {Ackermann et al[ (2014) for V339 Del and required a maxi-
tions of the symbiotic nova V407 Cyg beginning 10 days aft um zenith angle of 10Qo0 )avoid contamination t?y Earth limb

the nova explosion yielded aftérential uEEer limit on the flux photons. Because some of the LAT data were acquired during

12 21 Zﬁjiz
atl6 TeVI of 23 1(Th ergcmes laboration h b). d ointed mode observations, we applied an appropriatéfiker
__Since late 2012 the MAGIC collaboration has been conduglziing good quality data at times when either the rockingl@n
ing a nova follow-up program in order to detect a possible V

as less than 52or the edge of the analysis region did not ex-

y-ray component. At first the program focused on symbiotic NRa e the maximum zenith angle at 108ources from the 2FGL
vae. After the reports of the detection of GeV emission fro'&htaloguel_(N_o_Tn_e_t_H@lZ) located within the ROI were in-

classical novae by theermi-LAT the program was extended.,qed'in the model used to perform the fitting procedure.
also to bright classical novae and opened up to additional ou
bursts from other cataclysmic variables.

In this paper we report on the observations performed wi
the MAGIC telescopes of V339 Del and present an updated

analysis ofrermi-LAT data contemporaneous with those obset7339 Del was a fast, classical CO nova detected by optical
vations. In Sectioil]2 we describe the MAGIC telescopes agfservations on 2013 August 16 (CBET #3628), MJD 56520.

the Fermi-LAT instrument. The observations of V339 Del arerhe nova was exceptionally bright reaching a magnitude of
presented in Sectidd 3. In Sectibh 4 we discuss the results of

the GeV-TeV observations of V339 Del in terms of a hadronio- The p7REP data, IRFs, andidise models (gll_iem_vO05_revl.fit and
leptonic model. In addition to the classical nova V339 Deio source v05.txt) are availablé at hifiermi.gsfc.nasa.g@ssc.
MAGIC observed also dwarf nova ASASSN-13ax and symbP httpy/fermi.gsfc.nasa.ggss¢datganalysigdocumentatiofCicerong
otic nova YY Her. Neither GeV nor Te\y-ray emission was Cicerone_LikelihootExposure.html

Observations of V339 Del and results
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Fig. 1. Multi-wavelength light curve of V339 Del during the outbtrs
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Originally, MAGIC observations of V339 Del were moti-
vated by its extreme optical outburst. The subsequent detec
tion of GeV emission by th&ermi-LAT from the direction of
V339 Del added incentive for VHE observations. MAGIC ac-
quired data starting on the night of 2013 August 16 but these
were marred by poor weather. The good quality data used for
most of the analysis spans 8 nights between 2013 August 25
and September 4. The totdfective time was 11.6 h. In addition
to the nightly upper limits we performed a dedicated analysi
of the poor-quality (ected by Calima, a dust layer originating
from Sahara) night of 2013 August 16. We applied an estimated
energy and collection area correction based on LIDAR measur
ments|(Fruck et al. 20114). No VHzray signal was found from
the direction of V339 Del. We computed night-by-night irag
upper limits above 300 GeV (see bottom panel of Eig. 1) and dif
ferential upper limits for the whole good quality data sebins
of energy (see Sectid 4).

Nova V339 Del was the subject of Germi Target of Op-
portunity (ToO) observatiorm al. 2013) triggeredtiny
optical discovery (CBET #3628); a pointed observation fang
the nova started on 2013 August 16 and lasted for 6 days. The
y-ray emission from V339 Del was first detected gy mi-LAT
in a 1-day bin on 2013 August 18 (Ackermann €t al. 2014). The
emission peaked on 2013 August 22 and entered a slow decay
phase afterwards (Figl 1). We fitted the flux for the light @srv
shown in the middle panel of Fifl 1 by assuming a power-law
spectral model with the normalization left free to vary ahd t
photon index fixed to a single value. We selected a fixed value
for the photon index of 2.3 by calculating the average of thstm
significant 1-day bins (Test Statistic valuesTg.

The spectral energy distribution (SED) for V339 Del shown
in Fig.[2 was extracted in 5 logarithmically spaced energbi
from 100 MeV to 100 GeV. Similarly to the light curves, energy
binned data shown in Fifl 2 were fitted using a power law and
calculating a 95% C.L. upper limit for bins with k9. In the

in August 2013. Top panel: Optical observations in the V baiined Period coincident with the MAGIC observations (2013 August

from the AAVSO-LC@ service. Middle panel: Th&ermi-LAT flux
(filled symbols) and upper limits (empty symbols) above 1G8&Wh 1-

25 to September 4), théermi-LAT spectrum can be described
by a power law with an index of.2 + 0.2 and flux above 100

day (circles, thin lines) or 3-day (squares, thick linesisbiA 95% C.L. MeV of (0.15+ 0.04) x 108 phcnt?s™. Only statistical error
flux upper limit is shown for time bins with TS4. Bottom panel: Upper is included since that dominated over systematic error @seh
limit on the flux above 300 GeV observed with MAGIC telescopid®  (ata. The spectral fit for this period had a TS of 49 and did

gray band shows the observation nights with MAGIC. The ddgfiey ot permit a constraint on an exponential céitio energy. The
line shows a MAGIC observation nighffacted by bad weather.

a httpy/www.aavso.orficg

Fermi-LAT analysis for the full decay phase, 2013 August 22
to September 12 (MJID 56526-56547), provided a more signifi-
cant signal with a TS of 121 and a similar value of flux above
100 MeV, (013 + 0.03) x 10°®phcnt?s™t. The spectrum for

V~ 5mag (see top panel of Fifl 1), and it triggered followthe longer time period was fitted by an exponentially cfit-o
up observations at frequencies ranging from radio to \VWE power law with an index of 4 + 0.3 and a cut-@ energy of
rays. Photometric measurements suggest a distance for V339t 0.8 GeV. The fit improved in significance by33- with re-
Del of 4.5 + 0.6 kpc [Schaefer et 4. 2014). Nearly a month afté&Pect to a power-law model. The most energetic photon associ
the optical detection, X-ray emission was detected in thE01-ated with V339 Del (89% probability for the best-fit modelpha
keV energy band bwift/XRT (Page et a[_2013). Afterwards,an energyE = 5.9 GeV and was recorded on 2013 August 30,
the object became a low energy X-ray source with most of the., within the time period covered by the MAGIC observatio
hotons detected in the 0.3-1 keV energy ral
). The object shows large amplitude variations and a 54 s

quasi-periodic oscillation in the soft X-ray energy bantie$e

etal

4. Modeling of y-rays from nova V339 Del

are possibly explained by the spin of the white dwarf or anf the 3 objects observed by the MAGIC telescopes and dis-

oscillation in the nuclear burning rate (Beardmore et al 201cyssed in this paper, V339 Del is the only one detected at GeV

[Ness et dl. 2013). The spectroscopi

2013 August 18 revealed emission wings extending to ab

¢ observations pertbame energies by th&ermi-LAT. Extensive optical observations pro-
Q4fled constraints on theompanion star and the photosphere of

+2000 knfs and a Balmer absorption component at a velocifife nova. Therefore it has the highest potential for coirstrg

of (600+ 50) knys (Shore et al. 2013b). The pre-outburst optical

images revealed the progenitor of nova V339 Del to be a bldeThe source significance (in sigmas)sVTS assuming one degree

star (Denisenk [. 2013).

of freedom
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Fig. 2. Differential upper limits on the flux from V339 Del as measured BAGIC (filled squares) and the flux measuredfgymi-LAT (empty
crosses) in the same time period, 2013 August 25 to Septednf3ére thin solid line shows the IC scattering of thermal phstin the nova’s
photosphere. The dashed line showsyhays coming from the decay af from hadronic interactions of the relativistic protonsiwihe nova
ejecta. The dotted line shows the contributionyafays coming from IC of e~ originating fromz*n~ decays. Thick solid lines show the total
predicted spectrum. The total energy of electrons»slé* erg and the assumed proton to electron luminosity ratig jt. = 0.1. Electrons and
protons are injected with a power law with a spectral indeg.6fand the cut-fis reported in the figures. Photosphere parameters (see[ljable

obtained from Metzger et al. (2015).

the leptonic and hadronic processes in novae, and we conaast-available at this late stage of V339 outburst is estichasing
trate the modelingféorts on it. We follow the modified model of measurements of a similar source, namely OS And.
'Sitarek & Bednarek (2012). The original scenario was apjite Let us consider a photosphere of a radiRgn =

the symbiotic nova V407 Cyg. In that case the GeYay emis- 10'°R,,13cm and a temperatur,, = 10°T,K. The leptons
sion was attributed to IC of the electrons on the strong tamia and hadrons are accelerated at a distandypé 1013Rg, 13¢m
field in the vicinity of the red giant companion star. For V33%om the photosphere. Assuming that the velocity of the khoc
Del, however, the radiation field of the companion star isa®t js ~ 1000 knys, similar to the one observed in another GeV-
strong. The photosphere of the nova provides a dominargttargmitting noval(Chomiuk et 41. 2014), we estimate that duttiieg

for the IC process. Moreover, the wind of the companion starjAGIC observations the distance from the WD to the shock was
notas dense as in the V407 Cyg symbiotic system. Neverthelgg, ~ 10'%cm. They-rays with energyE, = 10E;oGeV can be

if protons of sifficient energy are accelerated in the nova shoglsoduced via IC scattering in the Thomson regime of thermal
they can interact with the ejecta of the nova producing pibas photons by electrons with energy of

decay toy-rays. As in Sitarek & Bednarek (2012) the GeVay 1o

emission can be used to constrain the parameters desctitsingEe = 22% 1)’/ (Ta(1 + cosg))"/? [GeV], (1)

acceleration of the electrons, which are otherwise poarmkn. \yhereg is the angle between the electron and the direction to the

much higher energies due to lower energy losses. On the other hand, by comparing the energy losses from the IC
scattering with the acceleration rate we obtain a maximum en

In order to apply the above model we need to evaluate tBgyy for electrons of (see elg. Sitarek & Bednhrek 2012)
radiation field which is encountered by electrons at the tihe

the observations by MAGIC anléermi-LAT. First, we need to Eemax = 13¢_4B)"?Ra/ (Tprh) [GeV], (2)
estimate the parameters of the nova photosphere about 30 d@yereB is the magnetic field at the shock (measured in Gauss),
after the optical detection. The spectral evolution of tf#8Y and¢ = 104_, is the acceleration céigcient. The acceleration
Del was studied by Metzger etldl. (2015). During the time ef theodficient is defined by the acceleration timg. = 1 E/&_4B.
observations by the MAGIC telescope the reported temperatBy comparing the above two formulae we obtain

of the photosphere was 7000 K. In the early phases of the nov a 3

(fireball stage) the optical observations were consistetit & %—48 = 2.9E10T R/ (R&(1 + cosp)). 3)
pseudophotosphere with a temperature of about 10000K. With |n the same conditions protons with enefgy(measured in
a reported optical luminosity of 6 x 10'L,, this corresponds units of GeV) can be accelerated with a time scale of

to a radius of the photosphere oR1x 10*cm (see Tablgl1). E R (1

Following the approach of Shore ef al. (2013a) we also useda _ 1 J(¢_4B) = 0.34—" (1 + cOSB) sl @)
second set of photosphere parameters, in which UV emission, " P EloTjR%h

Article number, page 4 ¢fi 7
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Table 1. Parameters characterizing the optical emission of V339
(photosphere temperatufg x 10* K, radiusRpn 13 x 10 cm and lumi-
nosityL) according to the two scenarios assumed in the modelingeof t
GeV and TeV emission.

Délectrons. The expected hadronic component overprediets t
AGIC observations at 100 GeV by a factor of a few for the
ase of equal power of accelerated protons and electrans (i.

Lp = Le). Using the upper limits from the MAGIC observa-

| T4 Rpas L/ tions we can place the limit oh, < 0.15L.. We checked that
Metzger et al. (2015)] 0.7 1.2  6x 10° our results are unchanged when using radiation field pasmet
opticak UV 13 04 8x10 resulting in a significantly dierent emission in the UV range,

which is not constrained by the observations of the V339 mbva
the time of the MAGIC observations.
The increased power in electrons compared to protons may
The acceleration can be limited by the dynamic time scale lo¢ related to how particles withftirent mass are injected in the
ty ~ 10 days (after which time most of the MAGIC observationgcceleration procestterestingly, the appearance of energetic
were performed) or by the energy losses of protons fronpthe €"e™ pairs from nuclear decays produced in the nova explosion
collisions. The time scale of the latter can be computed as  could help to inject them preferentially into the shock dece
ation process. On the other hand, Schlickeiser (2003) stigge
(5) that in a low-beta plasma acceleration of electrons is prede
] ) ) ) _over protons if the particles are accelerated out of a thgpoa
whereop, ~ 3x 1072cn?? is the interaction cross sectiamy is
the density of the nova ejecta, the inelasticityftiocent,k ~ 0.5,

ulation. Both dfects could lower thé /L ratio.
is the fraction of energy lost in each interaction, ani the
speed of light. The density of the ejecta will decrease antiva

Tpp = (O’pan kC)il,

5. Conclusions

shock progresses with the speed/ef 10°v; km s following o o
No VHE y-ray emission was found from the direction of V339
Ny = 4.4 x 10M_s/(V3t3) [cm ™3], (6) Del. The contemporaneou&rmi-LAT observations revealed
GeV emission from V339 Del. We modeled this GeV emission
where 10°M_sM; is the total mass ejected during the outbursas the IC of thermal photons from the photosphere by the GeV
Thus, electrons accelerated in the nova shock. We useBdhai-LAT
3 and MAGIC observations of V339 Del to constrain the number
Tpp = 500(3t5)/M-_5 = 780R%, 15/M 5 s], of protons accelerated in the same conditions as the efectro
in the nova shock. The modeling shows that the total power of
where we used th&, = (86400tq) ~ 8.6 x 10cm. accelerated protons must kel 5% of the total power of acceler-
By comparing the acceleration and cooling time scales Wgad electrons. MAGIC will continue to observe promisjagay

(7)

obtain nova candidates in the following years.
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Appendix A: (Online only) YY Her and Table A.1. Differential upper limits on the flux from YY Her as mea-
ASASSN-13 sured by théermi-LAT and MAGIC. The bins extend fror&pn t0 Enax
-Lloax while the upper limit value is computed at the energ¥of .

Two additional objects, the symbiotic nova YY Her and dwarf
nova ASASSN-13ax, were observed as part of the broader cam .
paign but neither was detected to have GeV or TeV emission._In Fermi-LAT, MJD: 56392.5-56412.5

this appendix we report the values of théeiiential upper limits _Emin [G€V] Emax [GeV] Eu [GeV] Fui [TeV cm?s™]

from those two sources. THeermi-LAT analysis was config- ~ 0.100 0.316 0.178 6:410 12
ured as described for V339 Del with the ROIls centered on the 0.316 1.00 0.562 4.210712
optical positions for YY Her and ASASSN-13ax. Data were se- 1.00 3.16 1.78 4.%10712
lected within the time windows reported, preceding the agti 3.16 10.0 5.62 121011
peak and containing approximately the following two weeks 0 10.0 100.0 31.6 156101
observations. The region model was derived from the 2FGL cat MAGIC. MJD=56405
alogue and contains all sources withirf 20the ROI center. The : T
: . 50.0 79.2 59.4 7310
spectra for YY Her and ASASSN-13ax were described using a 1
. : . 79.2 125.6 94.2 1.910
power law with the photon index fixed to 2.2. The flux normal- 1256 199 1 149 3 3810-12
ization for the source of interest and the normalizationtfer 199‘1 315'4 236.6 6ﬂ012
isotropic t lat left free t hile the oth ' ' '
isotropic template were left free to vary while the otherrseu 3154 500.0 375 1 42012

parameters were fixed, either to catalogue values or refittked

ues if the source flux was detected in the analysis window and

deviated by more thanoifrom the catalogue value. The uppeEg

limits were calculated at 95% C.L. using the Bayesian meth ‘ .

provided with theFermi Science TooRk me;s_ltfér‘i?(%tnhEerm-LAT and MAGIC (see text for details). Columns
The upper limits from MAGIC observations were compute%S '

in 5 bins per decade in energy. The photon spectral index as-

sumed for both sources was 2.6. ot un Fermi-LAT , MJD 564685 - 56488.5
er iIs a symbiotic nova system that undergoes a re i [GeV] =, [GeV] EuL [GeV] FuL [TeV Cm,zs,l]

le A.2. Differential upper limits on the flux from ASASSN-13ax as

current pattern of outbursts. MAGIC observations of YY Her vy
occurred on the night of April 22, 7 days after the optical 8%22 01'?6106 gégg 3%%12
maximum. The observations were motivated by the symbiotic : : : 12
nature of the source. In the absence of detectable emission, 1.00 3.16 1.78 2'&1021
flux upper limits at 95% C.L. were calculated to bed % 3.16 10.0 5.62 14107
102phcnr2st above 300 GeV. Emission was not detected 10.0 100.0 31.6 15610
in the LAT over the interval 2013 April 10 to April 30 (MJD MAGIC, MJD: 56478-56479
56392.5 to 56412.5). Upper limits at 95% C.L. were calcalate  79.2 125.6 94.2 1.210°1
to be 28 x 10 phcnt?s™! above 100 MeV. Diferential upper 125.6 199.1 149.3 1.210°12
limits obtained from thé~ermi-LAT and MAGIC observations 199.1 315.4 236.6 1710712
of YY Her are summarized in Tab. A.1. 315.4 500.0 375.1 7530713
ASASSN-13ax is a member of afférent class of cata- 500.0 792.4 594.4 1:410-12
clysmic variable, the dwarf novae, which are known for digni 792 .4 1255.9 942.1 7+9.0-13
cantly weaker optical outbursts (typically 2-8 magnitiydban 1255.9 1990.5 1493.1 91013
plassical novae. The source was observet_:l by MAGIC due to 1990.5 3154.7 2366.4 1012
its very strong optical outburst of 7.7 magnitudes (Stariefle ~ 37- " 5000.0 3750.5 9A0-13

[2013). Instead of undergoing a thermonuclear explosiorhen t
surface of the WD, these outbursts are caused by the gravita-
tional energy release from an instability in the accretigskd
surrounding the WD. The MAGIC observations were performed
on two consecutive nights starting on 2013 July 4, soon #iter
optical outburst seen on 2013 July 1. In the absence of ddtect
VHE emission, upper limits at 95% C.L. were calculated to be
1.5 x 10*2phcnt?s! above 300 GeV. Emission was not de-
tected in the LAT over the interval 2013 June 25 to July 15 (MJD
56468.5 to 56488.5). Upper limits at 95% C.L. were calculate
to be 16 x 10 phcnt?s™! above 100 MeV. Diferential upper
limits obtained from thé~ermi-LAT and MAGIC observations

of ASASSN-13ax are summarized in TRR.A.2

4 httpy/fermi.gsfc.nasa.ggss¢dataanalysigscitoolgpython_tutorial.html
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