DRAFT VERSIONNOVEMBER 29, 2011
Preprint typeset usingTegX style emulateapj v. 11/10/09

DETECTION OF THEy-RAY BINARY LS | +61°303 IN A LOW FLUX STATE AT VERY HIGH ENERGY~-RAYS WITH
THE MAGIC TELESCOPES IN 2009

J. ALEKSICY, E. A. ALVAREZ?, L. A. ANTONELLI®, P. ANTORANZ*, M. ASENSIC, M. BACKES®, J. A. BARRIO?, D. BASTIERI®,

J. BECERRAGONZALEZ "8, W. BEDNAREK®, A. BERDYUGIN'?, K. BERGER''8, E. BERNARDINI*, A. BILAND 2, O. BLANCH'",
R. K. Bock®®, A. BoLLER'?, G. BonNOLI%, D. BOoRLA TRIDON?, V. BoscHRAMON®®, I. BRAUN®?, T. BRETZ**?® A. CANELLAS?®,
E. CARMONA'®, A. CAROSF, P. CoLIN'®, E. CoLoMBO’, J. L. CONTRERAS, J. CORTINAL, L. Cossid®, S. Covino®, F. Dazzi16?7,

A. DE ANGELIS'®, G. DE CANEVA!!, E. DE CEA DEL Pozo'7, B. DE LoTTO', C. DELGADO MENDEZ"?8, A. DIAGO ORTEGA”S,
M. DOERT’, A. DOMINGUEZ*®, D. DomiNIs PRESTER®, D. DORNER'?, M. DORO?®, D. ELSAESSER?, D. FERENC®,
M. V. FonsecA, L. FONT??, C. FrRuck®?, R. J. GARCIA LOPEZ*®, M. GARCZARCZYK', D. GARRIDO?®, G. GIAVITTO !,

N. GobiNovIE®, D. HADASCH!?, D. HAFNER'®, A. HERRERJ®, D. HILDEBRAND'?, D. HOHNE-MONCH, J. HosE'®, D. HRUPEC®,
B. HUBER'?, T. JOGLER™®", H. KELLERMANN®®, S. KLEPSER, T. KRAHENBUHL*?, J. KRAUSE™®, A. LA BARBERAS, D. LELAS®,
E. LEONARDCY, E. LINDFORS'®, S. LOMBARDI®, A. LOPEZ, M. LOPEZ, E. LORENZ?'3, M. MAKARIEV?!, G. MANEVA?L,

N. MANKUZHIYIL 18, K. MANNHEIM'#, L. MARASCHI®, M. MARIOTTI®, M. MARTINEZ?, D. MazINY'3, M. MEUCCT?,

J. M. MIRANDA?, R. MIRZOYAN3, H. MivyamoTo 3, J. MOLDON'®, A. MORALEJG', P. MUNAR-ADROVER'®, D. NIETO?,

K. NILsSON'??° R. ORITO®, I. OvAa?, D. PANEQUE®, R. PROLETTI%, S. RRDO?, J. M. RREDES™®, S. RARTINI*, M. PASANEN'®,
F. Pauss'?, M. A. PEREZTORRES, M. PERsIC®?2 L. PERuzzc®, M. PiLIA23, J. PocHON', F. PRADA®, P. G. RADA MORON4,
E. PRANDINI®, I. PULJAK®®, I. REICHARDT?, R. REINTHAL'?, W. RHODE®, M. RiBO*®, J. Rco®®!, S. RIGAMER™, A. SAGGION®,
K. SAaITo®3, T. Y. Saito®®, M. SaLvaTI 3, K. SATALECKA L, V. ScALZOTTO®, V. SCAPIN?, C. ScHULTZ®, T. SCHWEIZER'?,

M. SHAYDUK *3, S. N. SHORE®*, A. SILLANPAA® J. STAREK®, D. SoBCZYNSKA®, F. SPANIERY, S. IRO®, A. STAMERRA?,

B. STEINKE'®, J. STorZ*, N. STRAH®, T. SURIC®®, L. TAKALO %, H. TAkAMI 13, F. TaAvECCHIO®, P. TEMNIKOV?Y, T. TERZIEY?,
D. TESCARG?, M. TESHIMA®®, O. TiIBOLLA, D. F. TORRES®>1", A. TREVES?®, M. UELLENBECK®, H. VANKOV?!, P. VOGLER'?,
R. M. WAGNER'®, Q. WEITZEL'? V. ZABALZA 15, F. ZANDANEL 8, R. ZanIN?

Draft version November 29, 2011

ABSTRACT

We present very high energy (VHE, E 100 GeV) ~-ray observations of the-ray binary system
LS | +61°303 obtained with the MAGIC stereo system between 2009 @ctahd 2010 January. We de-
tect a 6.3 ~-ray signal above 400 GeV in the combined data set. The iatéigx above an energy of 300
GeVisF(E > 300GeV) = (1.4 £ 0.3star+ 0.4sys) x 10~ 2cm~2s~1, which corresponds to about 1.3% of
the Crab Nebula flux in the same energy range. The orbit-gedrfiux of LS | +62303 in the orbital phase
interval 0.6—0.7, where a maximum of the TeV flux is expedtetbwer by almost an order of magnitude com-
pared to our previous measurements between 2005 Septentb20@8 January. This provides evidence for a
new low flux state in LS | +61303. We find that the change to the low flux state cannot beyseiglained by
an increase of photon-photon absorption around the corsfact

Subject headings. binaries: general — gamma rays: general — stars: indivifl&ll +61 303) — X-rays:
binaries — X-rays: individual (LS | +61 303)
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1. INTRODUCTION

The LS | +67303 system consists of a Be star and
a compact object of still uncertain nature, either a neu-
tron star or a black hole. Its orbital period, which is
most precisely measured in radio, 26.4960 + 0.0028

by Paredes et al. (1997) and changes in the orbital evolutio

have been recently studied (Torres efal. 2010). Many otherS

orbital parameters of the system are less precisely know
and different solutions have been proposedi(see Casares et
2005;| Grundstrom et al. 20017; Aragona et al. 2009) but ob-
servations indicate a highly eccentric orbit & 0.55 +
0.05) with the periastron passage at orbital phase. =
0.275 (Aragonaetall 2009). These orbital parameters are
important for modelling the VHE emission of the system

as shown in,e.gl, Sierpowska-Bartosik and Torres (2009) or

Dubus et al.[(2010).

In 2006 the MAGIC collaboration discovered variable VH
~-ray emission from LS | +671303 (Albert et al. 2006). A fol-
lowing extensive observational campaign in Fall 2006 foand
period for the VHE emission &f6.6 & 0.2 days (Albert et al.
2009). The VHE~y-ray emission shows an outburst in the
orbital phase interval 0.6-0.7 with no significantay emis-
sion detected during the rest of the orbit. In particular, no
VHE ~-ray signal was detected by MAGIC around the peri-
astron passage of the system. The data from Fall 2006 als
suggested a correlation between the X-ray and VHEay
flux (Albert et all 2008). An extensive multi-wavelength cam
paign conducted in 2007, including MAGIC, XMM-Newton
andSwift, provided strong evidence for the X-ray/VHEray
flux correlation in strictly simultaneous data (Anderhublet

E

2009). In contrast, no correlation was found between the ra-

dio wavelength flux and the VHE-ray flux from the Fall of
2006 campaign_(Albert et al. 2008).

The VHE emission of LS | +61303 was confirmed
by VERITAS observations between 2006 Sep and 2007
Feb (Acciarietal. 2008). However, in observations con-
ducted by the VERITAS collaboration in Fall 2008 and early
2009, no VHE signal was detected. More recent VERITAS

observations in Fall 2009 (the same time period as in the

present paper) also yielded only upper limits for VHE emis-
sion from LS | +62303 (Acciari et all 2011). Very recently
the VERITAS collaboration reported a detection of the sys-
tem with a significance of more thaa (Acciari et all 20111)
between orbital phases 0.05 and 0.23. This places the dete
tion at superior conjunction and 5.8 to 1.3 days before the
periastron passage. No VHfzray emission was previously
detected in this phase range.

The binary system was observed in high energy (HE,
0.1 — 100GeV) vy-rays by EGRET|[(Kniffen et al. 1997) but
the large position uncertainty of the source and inconclu-
sive variability studies of the emission, prevented its un-
ambiguous identification. The positional association with
LS | +61°303 was only achieved following HE-ray ob-
servations by AGILE [(Pittori et al. 2009). More recently,
Fermi/LAT found that the HEy-rays are periodically mod-
ulated in very good agreement with the (radio) orbital pe-
riod (Abdo et al. 2009) establishing beyond doubt that the si
nal origins from LS | +62303. The HE outburst was not,
however, observed at the same phases as the VHE outburst b

occurred between phase 0.3 and 0.45 just after the periastro

passage. This difference in phase may indicate that differe

n : 2 :
{10 simultaneous VHE observations are available at the same
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processes are responsible for the HE and \AHEy emis-
sion. On the other hand, the same process might produce both
emissions if the GeVy-rays are produced by inverse Comp-
ton (IC) pairs cascading developing in the radiation field of
the star. This cascade would reduce the TeV emission and

h enhance the GeV emission when the compact object is close
do the star. For more details on such a scenario_see Bednarek

(2006b). Another possibility is that the shift in the peakiem

ion could be caused by a different location of theay pro-
duction site in the system (Zabalza et al. 2011). We note that

epoch (Aug 2008 to Jan 2009) of the first reported Fermi ob-
servations. (Abdo et él. 2009). An unambiguous interprestati

of the non simultaneous SED from MeV to TeV energies of

LS 1 +61°303 is not possible because the system might have
changed its VHE emission in the meantime.

Two principal scenarios have been proposed to explain the
non-thermal emission from LS | +8303: an accretion pow-
ered microquasar (e.g. Romero et al. 2005; Bedinarek 2006a;
Gupta and Bottcher 2006; Bosch-Ramon et al. 2006) and a
rotation-powered compact pulsar wind (e.g. Dubus 2006;
Sierpowska-Bartosik and Torres 2009; Zdziarski et al. 2010
An alternative model assumes that the compact object is an
accreting magnetar and that therays are produced along
the accretion flow onto the magnetar (Bednarek 2009). High
resolution radio measurements (Dhawan et al. 2006) show an

&xtended structure varying in shape and position as a fumcti

of the orbital phase. While this was taken as evidence for a
pulsar wind interacting with that of the Be star other interp
tations were suggested as well (Romero et al. 2007). Neither
of the two proposed scenarios could be validated by accretio
disk features, e.g. a thermal component in the X-ray spec-
trum, or the presence of pulsed emission at any wavelength.
Thus the engine behind the VHE emission remains an open
question.

Here we present new observations of LS | 4823 con-
ducted with the MAGIC stereo system. This has twice the
sensitivity of the previous MAGIC campaigns, and results in
a significant detection of the binary system during a newly
identified low flux state. We briefly discuss the observationa
technique and the data analysis procedure, present the VHE
~-ray light curve of the source, and put the results in context
of the previous VHEy-ray observations of this system.

2. OBSERVATIONS

The observations were performed between 2009 Oct 15 and
2010 Jan 22 using the MAGIC telescopes on the Canary is-
land of La PalmaZ8.75°N, 17.86°W, 2225 m a.s.l.), from
where LS | +62303 is observable at zenith distances above
32°. The MAGIC stereo system consists of two imaging
air Cherenkov telescopes, each with a 17 m diameter mirror.
The observations were carried out in stereo mode, meaning
only shower images which trigger simultaneously both tele-
scopes are recorded. The stereoscopic observations provid
a 5o signal above 300 GeV from a source which exhibits
0.8% of the Crab Nebula flux in 50 hours observation time,
a factor of two more sensitive than our single telescope cam-
paign on LS | +62303 in 2007. Further details on the design
and performance of the MAGIC stereo system can be found
inlAleksic et al. (2011).

t The LS | +6T303 data set spans four orbits of the sys-
em, with two observed for only one and three nights, re-
spectively. The data taken in 2009 Oct and 2009 Nov were
restricted to moonless nights. The data sample the orbital
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phases 0.55 to 0.98 for 2009 Oct , and 0.58 to 1.02 for 2009 , [ LS 1+61303 ]

Nov , the last night of which is in the next orbital cycle. The & 180 Time = 50.36 h

data recorded in 2010 Jan cover the phases 0.22 to 0.32 anZ 5,F Ny, = 254; N, =153.2% 7.0
were obtained during moonlight conditions (see Téable 1). Al L Ne. = 100.8

data were taken at zenith angles betweeh&® 48. After 140 } Signifcance (Li&Ma) = 6.310
pre-selection of good quality data a total of 48.4 hours ¢dda 120

remained for the analysis. The observation strategy aimed t
cover consecutive nights with at least three hours of obser- F
vation in each individual night. Due to adverse observation 80
conditions such as bad weather, the data set does not hav 60
uniform coverage during the orbital phases and some nights F
have shorter observation times than the planned three hours

100 H

a0f |
20F
3. DATA ANALYSIS 0: P - T L

The data analysis was performed with the standard MAGIC ' e'z
reconstruction software. The recorded shower images were _ S
calibrated, cleaned and used to calculated image parasneter FiG. 1.— The squared angular distance between pointing direct the

indivi shower and the source positiof?¢plot) for the position of LS | +62303
deVIdua"y for each telescope. The energy of each evest wa (points) and the simultaneous determined background medigrey shaded

then estimated using look up tables generated by Monte Carlgyistogram) for the total 2009/2010 MAGIC data Sty is the number of
(MC) simulatedy-ray events. The events that simultaneously events at the source positidN,¢ is the number of background everié,

triggered both telescopes (the so-called stereo events) we is the number of excess evenfSck = Non — Nogr) and the significance
then selectdd and further parameters, e.g. the height of the 2S calculated accordinglio Li & Ma(1983).
shower maximum and the impact parameter from each tele- 4.1. Light curve
scope, were calculated. The gamma hadron classifications ) o _g
and reconstructions of the incoming direction of the prynar ~ We derived a nightly light curve above an energy of
shower particles were then performed using the Random For300 GeV that is shown in Fig]2. The measured fluxes and
est (RF) method (Albert et Al. 2008). The RF calculates avari upper limits are quoted in Tabfe 1. A constant flux fit to the
able called hadronness which is a measure of the probabilitylight curve yields & /dof = 42.15/19 (p = 1.5x 10~?) and
that an eventis of hadronic origin. Finally, the signaletiten ~ hence is unlikely. Thus, as in previous observations, the-em
used cuts in the hadronness (calculated by the RF) and in th&ion is variable and reaches a maximum flux around orbital
squared angular distance between the shower pointing-direcphase 0.62 of'(E' > 300GeV) = (6.1 & 1.4star % 2.4syst) X
tion and the source positio#¥). The energy dependent cut 10~ '?2cm~2s~!, corresponding to 5.4% of the Crab Nebula
values were determined by optimizing them on a sample offlux. This is a much lower peak emission than detected in our
events recorded from the Crab Nebula under the same zenitlprevious campaigns at the same orbital phases and sampled
angle range and similar epochs than the LS |°88B data.  with very similar cadence. For a more quantitative compari-
For the energy spectrum and flux, the effective detector areason of the 2009 emission level with the previous MAGIC ob-
was estimated by applying the same cuts used on the data sanservations, we included in Figufé 2 the lightcurve of the200
ple to a sample of MC simulateg-rays. Finally, the energy data averaged in 0.1 phase bins.
spectrum was unfolded, accounting for the energy resaiutio  We found that the averaged emission level is dramati-
and possible energy reconstruction bias (Albert et al. [p007  cally lower than measured in our campaigns from 2005 to
In this analysis we use for the estimation of the detection 2007 (Albert et all 2006; Albert et al. 2009; Anderhub et al.
significance a set of cuts optimized to yield the highest sig-12009). Not only had the flux changed but a VHEay ex-
nificance on a sample of Crab Nebula data under similar ob-cess was also observed at phases other than those of the peri-
servation conditions as the LS | +8303 data set. These cuts odic outburst between 0.6-0.7. The highest flux is, however,
are then applied to a set of simulated M@ays to estimate  again detected in an outburst during the interval 0.6—0d, a
the energy threshold of the detection plék = 400GeV). the measurements in the orbital cycle of 2009 Nov show the
For the light curve and spectrum determination softer ctgs a same burst profile as in previous observations but with a re-
used to reduce systematic effects and provide a lower energyluced flux level. Whether the outburst recurrence is still a

threshold by sacrificing the highest significance. periodic property of the VHE emission for LS | +6303 and
whether it shows the same shape as in previous campaigns,
4. RESULTS cannot be determined with the small number of orbital cycles

. observed in this campaign. It is noteworthy that the outburs

The integral data set of 48.8 hours presented here results iNas not detected during the orbit observed in 2009 Oct
a6.30 detection of VHEy-ray emission above 400 GeV from The mean flux for allgphase bins is given in Table 2. The

LS1+61°303 (see Fid.l1). The integrated flux above 300 GeV' aiher jow mean values, even in the phase bin 0.6-0.7, of the
1S individual night peak emission indicates that most of thésem

_ —12. -2 -1 sion of the system is contributed by only few nights instefad o
(B> 300GeV) = (140 35tk 0-dsys) x 10~ Fem s aconstant flux. Afitto a constant flux in the phase bin 0.6-0.7
corresponding to about 1.3% of the Crab Nebula flux in the yields ax?/dof = 22.4/4 being strongly disfavored.

same energy range.
gyrang 4.2. Spectrum

31 This step is only needed for the 2009 October data where riwaae The emission level of LS | +6B03 was too low during
stereo trigger was yet available. most phases to obtain statistical significant phase dep¢nde
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TABLE 1
OBSERVATION TIME, ORBITAL PHASE, INTEGRAL FLUX (ABOVE

i 300 GeV). FLUX UPPER LIMIT AT THE 95% CONFIDENCE LEVEL ARE
5 MID = 55704.00 11 QUOTED IN CASE FLUX SIGNIFICANCE ISS 20 (ROLKE ET ALI[2005).
I ALL ERRORS ARE STATISTICAL ONLY WE ESTIMATE AN ADDITIONAL
. I I SYSTEMATIC UNCERTAINTY OF ABOUT40%. THE SYSTEMATIC
0 B t UNCERTAINTY IS ONLY IMPORTANT IN CASE OF COMPARING BETWEEN
DIFFERENT EXPERIMENTS
5 l\ Middle Time Obs. Time Phase Significance Flux Upper limit
MJD = 5513050 I (MJD) (min) (pre-trial) 1012 10712
1 (em2s1) (ecm2s1)
0 T P 55119.07 138 0.57 0.8 111.4 4.0
! [ 55121.08 176 0.64 0.6 Q1.2 3.2
L 55122.08 194 0.68 1.0 00.8 2.4
b 55126.06 104 0.83 0.6 o83 3.6
& O UMD CEsiess 55127.06 137 0.87 1.9 215.4 5.5
IS 55128.07 137 0.91 1.4 uaL4 4.9
e i 55129.06 132 0.95 3.8 54717 e
P 55130.06 135 0.98 25 3515
= 55145.97 140 0.58 2.0 2181.5
= 55147.01 221 0.62 4.9 6H1.4 e
g 5 55148.00 216 0.66 -1.8 -148.9 1.0
=] MJD =55183:49 55149.02 171 0.70 -0.5 0481 1.9
A L : % 55153.99 123 0.89 0.5 0.6 1.8
frag) Ly 55154.98 149 0.92 -0.2 -Gi2.2 25
55155.98 115 0.96 -0.3 -0451.6 2.9
+ 55156.95 73 1.00 -0.7 -7 2.9
10 55157.97 82 0.04 0.9 DLl 36
s i - 55215.90 134 0.22 1.0 3.4 4.2
—k . T 55216.90 161 0.26 0.6 o6l.2 3.2
é —e— —— o — e 55217.90 165 0.30 2.0 2401 -
o[—* ._%% X 4@:
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 4)1
TABLE 2
AVERAGE FLUX LEVEL ABOVE 300 GEV FOR EACH ORBITALO.1-PHASE
FIG. 2.— VHE (E > 300GeV) v-ray flux of LS | +61°303 as a func- BIN. FLUX UPPER LIMIT AT THE 95% CONFIDENCE LEVEL ARE QUOTED
tion of the orbital phase for the four observed orbital cgdi@ur upper pan- IN CASE FLUX SIGNIFICANCE IS< 20. (ROLKE ET ALI[2005). AL
els) and averaged for the entire observation time (lowetmasel, black ERRORS ARE STATISTICAL ONLY WE ESTIMATE AN ADDITIONAL
points). The starting MJD of each orbital cycle is given ia torresponding SYSTEMATIC UNCERTAINTY OF ABOUT40%. THE SYSTEMATIC
panel. In the lower most panel we show as hollow triangleptheious pub- UNCERTAINTY IS ONLY IMPORTANT IN CASE OF COMPARING BETWEEN
lished (Anderhub et al. 2009) averaged fluxes per phase bénticel error DIFFERENT EXPERIMENTS
bars showi o statistical errors.
. . Phase bin Flux Flux upper limit
spectra. The total signal, however, was sufficient to form a (10-12cm=2s-1) (10~ 2cm—2s~1)
phase integrated spectrum with good enough statistic per bi 0.0-01 10E11 13
to perform a Chi-square test, shown in Fijy. 3. 0.1-0.2
The spectrum is well described by a simple power law 0.2-0.3 1.4+ 0.7 .
0.3-0.4 0.0£ 1.9 0.0
dF (2.3 4+ 0.6stat 0.26ys) - 10713 F 72:520-55ck0-2epm 0.4-0.5 . S
dE TeV em? s 1 TeV ’ 0.5-0.6 1.9+ 1.0 13
. ) . 0.6-0.7 1.3+ 05 e
with a x2/dof = 0.42/2. The spectral slope is compati- 0.7-0.8 —01+1.4 2.0
ble within errors with those previously reported by MAGIC 0.8-0.9 1.2+ 0.7 1.1
(Albert et all 2006; Albert et al. 2009; Anderhub etial. 2009) 0.9-1.0 1.7 0.6

Hence, no evidence for long term spectral variability diespi
very different fluxes during these different campaigns is ob

served. Moreover, a exponential cutoff was also fitted al- ot detected during the first observed orbital cycle, wreitea
lowing the power law parameters to vary in the one sigma yas observed in the second. From this data set alone it was
range (adding linearly statistical and systematic unaei&s) ot possible to determine whether the outburst is still btru
with respect to the fitted spectralin Anderhub etial. (2009). periodic feature of the light curve. There are also other or-
That leads to a best fit cutoff at 483 GeV with a reduced pjta| phases, varying from one orbit to another, during \whic
x“/dof = 4.8/1, which is strongly increased with respect gjgnificant emission was observed from 2005 to 2008. These
to the power law fit and hence strongly disfavors a cutoff in jygividual nights were rarely observed and contributedyonl
the spectra to explain the reduced flux level. a minor fraction to the integral signal from LS | +803 in
these campaigns. Although we could not significantly detect
5. DISCUSSION emission at individual orbital phases in the here presesited
The binary system LS | +6B03 was detected emitting servations because of the weakness of the source, it appears
VHE ~-rays in 2009-2010 at a level a factor 10 lower than that several phase intervals dominate in the integral signa
previously observed in the phase interval 0.6-0.7. Theiprev This is strong evidence for a new behavior in the VHE
ously observed orbital modulated outburst in this intevwas ray emission of LS | +63303. In previous observations con-
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FIG. 3.— The spectrum of the complete LS | ¥&D3 data sample recorded
by the MAGIC stereo system in 2009 is shown in black. The welt@rrors
arelo statistical errors. The fit to the most precise measuredspedrom
Fall 2006 [(Albert et g[. 2009) is shown as the dashed line.Z® spectrum
is fitted by a simple power law as well and the fit parametercanepatible
to our previous measurements from 2005 to 2008 (see textsouskion).

ducted with MAGIC, the 0.6-0.7 interval dominated the total
flux.

Furthermore it is evident that the flux during that phase in-
terval is considerable reduced compared to the previous cam
paigns and on a similar level as in other phase intervals (e.g
0.9-1.0). This suggests that a change in the \AHfay emis-
sion of LS | +62303 has occurred. On the other hand, there
was no statistically significant change in the spectrum ef th
orbit-integrated flux in 2009 compared to the earlier result

ission from LS | +6B03 5
details of the assumed model (microquasar, pulsar wind, lep
tonic or hadronic production). However, regardless of thee s
nario, a change in the stellar wind density profile might ex-
plain the change in the VHE-ray emission level: the wind
density, velocity, and porosity determine the accretida na

the microquasar scenario and the location of the terminatio
shock in the pulsar wind scenario. Depending on the magni-
tude of these changes it might be difficult to explain thedarg
variation in the VHE domain, at least a recent study of the
effect of wind clumping in the framework of a microquasar
scenario found only variations of about 102 (Owocki et al.
2009). In addition, the effect of possible stellar wind dgns
variations on the VHE emission in LS | +6303 are not yet
well understood.

The VERITAS observations in the same period as we have
presented here did not detect VHEray emission from the
system|(Acciari et al. 2011). Our measurements are not, how-
ever, in contradiction to those of VERITAS. Our longer inte-
gration combined with a denser sampling of two orbital cgcle
yielded a fainter detection threshold than from previousca
paigns expected VHE-ray signal from LS | +61303. Thus
it is evident that a frequent sampling with long individua i
tegrations is required not to miss weak emission from binary
systems.

This is the first VHEy-ray detection of LS | +61303 in the
era of theFermi satellite. The faint emission at VHE=rays
does not yet permit night by night correlation studies but do
show that the emission in LS | +8303 has changed on longer
timescale, since 2007. More sensitive and even deeper VHE
~-ray observations should yield shorter timescale coriceiat
studies.

suggesting that the same processes continue to produce VHE
gamma-rays, but that either fewer are produced or they are
more absorbed.
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