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LS I+ 61 303: A luminous star

LS I +61 280 2 32 18.38 +61 27 52.7 M 4046- 080-1 11.6 OB- Tycho-2 coords wrong

LS I +61 281 2 32 34.54 +61 32 19.2 T 4046- 492-1 11.0 OB

LS I +61 282 2 32 36.27 +61 28 25.6 T 4046- 118-1 +60 501 9.6 OB

LS I +61 283 2 32 40.84 +61 27 59.7 T 4046- 850-1 11.4 OB crowded

LS I +61 284 2 32 42.54 +61 27 21.6 T 4046- 44-1 15558 +60 502 8.0 OBe Wrn of 10" pair

LS I +61 285 2 32 43.90 +61 27 20.3 T 4046- 44-2 10.7 OB Ern of 10" pair . .

LS I +61 286 2 32 49.42 +61 22 42.1 T 4046- 606-1 15570 +60 504 8.2 OB+ L t th

LS I +61 287 2 32 55.24 +61 38 56.9 T 4046-1124-1 10.9 OB- uminous stars In e

LS I +61 288 2 32 58.99 +61 22 23.5 M 4046-1332 11.7 OB N rth M'Ik W P rt I
LS I +61 289 2 33 01.15 +61 26 21.5 T 4046-1002-1 +60 505 10.1 A2II o ern 1 y ay- d .
LS I +61 290 2 33 04.69 +61 28 21.0 T 4046-1204-1 11.6 OB-

LS I +61 291 2 33 11.44 +61 27 03.1 T 4046- 78-1 +60 506a 11.2 OB Srn of 25" pair

LS I +61 292 2 33 11.88 +61 27 28.1 T 4046- 814-1 +60 506b 11.6 OB Nrn of 25" pair

LS I +61 293 2 33 20.59 +61 31 18.2 T 4046-1192-1 15629 +60 507 8.5 OB+e Hardorp, J.; ROhlfS, K.;

LS I +61 294 2 33 43.01 +61 26 12.2 T 4046-1352-1 11.0 OB- SWrn of 11" pair .

LS I +61 295 2 33 47.83 +62 05 58.1 T 4050-1778-1 12.2 OB- Slettebak, A-, StOCK, J.

LS I +61 296 2 34 02.53 +61 23 10.9 T 4046- 228-1 +60 513 9.4 OB SErn of 38" opt pair

LS I +61 297 2 34 15.01 +61 24 40.3 T 4046- 280-1 11.2 OB-

LS I +61 298 2 34 32.41 +61 47 15.2 T 4047- 219-1 11.0 OB- Nrn of 7" pair W

LS I +61 299 2 35 05.27 +61 28 09.9 T 4047-1604-1 11.1 OB- Hamburger SternW., arner &
LS I +61 300 2 37 32.42 +61 50 31.8 T 4047- 590-1 +61 441 9.5 OB- Swasey ObS., 1 (1959)

LS I +61 301 2 39 00.17 +61 14 15.7 T 4047- 410-1 +60 529 11.3 OB

LS I +61 303 2 40 31.67 +61 13 45.5 T 4047-1917-1 10.7 faint comp 12" SE

+61 305 2 40 46.15 +61 17 48.5 T 4047- 751-1 +60 542 10.5 OB-

LS I

LS I +61 306 2 40 51.09 +61 15 45.5 T 4047-1467-1 11.6 OB-

LS I +61 307 2 42 43.16 +61 15 57.6 T 4047- 846-1 11.5 OBe H-alpha em strong
LS I +61 308 2 43 20.58 +62 08 19.8 T 4051- 755-1 +61 468 9.9 OBe

LS I +61 309 2 43 30.98 +62 03 33.9 T 4051-2721-1 11.5 OB+ Nrn of 16" pair
LS I +61 310 2 44 07.31 +61 20 09.9 T 4047- 183-1 11.5 OB-

LS I +61 311 2 45 38.42 +61 36 32.3 T 4047-2112-1 11.2 OB

LS I +61 312 2 46 06.43 +61 54 23.8 T 4051-2483-1 11.5 OBe

LS I +61 313 2 50 13.63 +62 05 30.8 T 4051-3077-1 +61 487 9.9 OB+e

LS I +61 314 2 52 42.82 +61 37 28.3 T 4048- 673-1 11.4 OB

LS I +61 315 2 53 39.16 +61 43 48.3 T 4048- 477-1 10.0 OB-

LS I +61 316 2 57 04.13 +61 24 57.7 T 4048-1072-1 +60 594 9.3 OBe

LS I +61 317 2 59 09.23 +62 11 26.2 T 4052-1454-1 12.2 OB-

LS I +61 318 2 59 47.37 +61 17 23.8 T 4048- 102-1 18352 +60 608 6.8 OB-

LS I +61 319 3 00 30.02 +61 23 47.8 T 4048- 394-1 +60 609 10.6 OB-

LS I +61 320 3 02 59.87 +61 41 38.3 T 4048- 371-2 11.4 OB NErn of 17" pair
LS I +61 321 3 08 28.19 +61 24 23.3 T 4048- 270-1 +60 628 10.2 OB-

LS I +61 322 3 24 14.19 +61 32 18.9 T 4049- 693-1 20798 +61 570 8.4 OB SErn of 6" pair
LS I +61 323 3 25 09.19 +62 05 34.0 T 4053-1489-1 +61 571 10.0 OB- r Nrn of 5" pair
LS I +61 324 3 40 19.97 +61 50 38.4 T 4062- 888-1 +61 623 9.0 OBe emission strong



Historical association with a y-ray source

Cosmic Ray Satellite B
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Microquasar or non-accreting pulsar?

EVN at 5 GHz

10

{mao
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Right Ascens fon  (mas)

Resolved radio emission pointed towards the
microquasar scenario (Massi et al. 2001 A&A 376, 217)

VLBA observations show a

rotating jet-like structure
(Dhawan et al. 2006, VI Microquasars

Accretion onto a compact object (NS or BH) Workshop, Como)
embedded in mass outflow of the B-star Non-accreting young pulsar in orbit

Taylor & Gregory 1982, ApJ 255, 210; around a mass-losing B star

Taylor et al. 1992, ApJ 395, 268 )
Maraschi & Treves 1981, MNRAS 1941
Dubus 2006, A&A 456, 801



MAGIC enter in action

2004 v-ray emission from microquasars: A numerical model for LS| +61°303
(Bosch-Ramon & Paredes 2004, A&A 425, 1069)

UB-IFAE (Manel, Juan, Nuria Sidrd) meetings
First draft of the proposal

2005 SEARCH FOR VERY HIGH-ENERGCY
v-RAYS IN THE MICROQUASAR
Feb LSI +61°303

Principal Investigators: N.Sidro!, W.Bednarek?
Co-Investigators: J.Cortina®, J.Rico!, P.Jacon?,
D.Sobczynska®
Guest Investigators: J.M.Paredes®,
V.Bosch-Ramon?®, G.Romero®*, D.Torres”

LS | +61 303 was observed during 54 hours (after standard quality selection,
discarding bad-weather data) between October 2005 and March 2006
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Variable Very-High-Energy
Gamma-Ray Emission from the
Microquasar LS | +61 303
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Albert et al. 2006, Sci 312, 1771

357 citations

rapidly precessing radio-emitting structures at
angular extensions of 0.01 to 0.05 arc sec has
been interpreted as unambiguous evidence of the
microquasar nature of LS I +61 303 (16, 17).

The gamma-ray source 3EG J0241+6103
(also known as 2CG 135+01) was discovered
by Cosmic Ray Satellite B (COS-B) at energies
above 100 MeV (I8). Despite its large uncer-
tainty (~1°) in position, the source was pro-
posed to be the high-energy counterpart of the
26.5-day periodic radio outburst source GT
02364610, which turned out to be the early-
type star LS T +61 303 (//). The large
uncertainty of the position of 3EG J0241+6103
did not allow unambiguous association with
LS T +61 303. The GeV gamma-ray emission
from this EGRET source is clearly variable
(19). Even though the GeV data remain scarce
in this regime, an increased emission has been
suggested for the periastron passage (20) and
was firmly reported around phase 0.5 (6),
coincident with the x-ray outbursts.

MAGIC, located on La Palma, Canary Is-
lands (Spain), is an imaging air Cherenkov
telescope (IACT). This kind of instrument im-
ages the Cherenkov light produced in the
particle cascade initiated by a gamma ray in
the atmosphere. MAGIC (21, 22) includes sev-
eral innovative techniques and technologies in
its design and is currently the largest single-dish
telescope (diameter 17 m) in this energy band.
It is equipped with a 576-pixel photomultiplier



Periodic (26.5d) VHE y -ray emission from LS | +61 303
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4.4 yr periodicity in radio

Data 13 cm 3.6 cm Fase Polaritzacis
observacisé flux (mJy) flux (mJy) circular
207/82 < 47 < 17 0.31 -
Z63/84 - < 24 0.23 -
357/84 - 28 % 6 0.54 40.21 £ 0.22
110/86 = 43 =+ 3 0.81 -0.08 = 0.06
110/86 o= 42 £ 3 0.81 -0.08 £ 0.07
160/86 = 107 = 4 0.69 -0.01 + 0.03
160/86 o 109 £ S 0.69 -0.11 + 0.04
161/86 - 103 £ 22 0.72 +0.06 = 0.183
162/86 - 92 = S 0.77 +0.01 £ 0.05
Flux =Aaxim Data Frequéncia Referéncia

(mJy) mes—any GHz

300 8-77 S Taylor i Gregeoxy, 1982

150 2—-78 10 Taylor i Gregory, 1962

150 B-78 S Taylor i Gregory, 19EB2

100 8-79 S Tayloxr i Gregory, 1982

40 6-80 10 Tayler i Gregory, 1582
&0 8-80 S Taylor i Gregoxy, 1982

300 e-81 S Tayleoxr i Gregory, 1984

250 E~81 10 Taylor i Gregory, 1984

200 11-81 10.7 Coe et al., 1983

A ~4 yr modulation of the peak of the radio

LC was suggested in 1987 rarcaes 1987, php Thesis




Gregory 2002, ApJ 575, 427

Paredes et al. 1990,

A&A 232, 377
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4.4 yr periodicity in radio and at VHE
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Super-orbital variability of LS |

+61 303 at TeV energies

Ahnen et al. 2016, A&A, 591, A76
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