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AbAbstAbst
LS I +61 303 is a Be X ray binary with 26 5 days orbit period It isLS I +61 303 is a Be X-ray binary with 26.5 days orbit period. It is 
but its nature is still under debate, with rotationally powered pulsa, y p p
However it enters a low TeV state in recent years for an unknownHowever, it enters a low TeV state in recent years for an unknown

f d id f th 1667 d bit l d l ti i Xwe found evidence for the 1667 days super-orbital modulation in Xy p
emission The super-orbital modulation has already been detectedemission. The super orbital modulation has already been detected
h f d i h bit l i bilit b t ti l fhave found in phase super-orbital variability between optical frequ
X-rays is lagged from radio frequency for 281 8+/- 44 6 days WeX rays is lagged from  radio frequency for 281.8+/ 44.6 days. We
field slow period pulsarfield, slow period pulsar.
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2 Super orbital modulation in radio2. Super-orbital modulation in radio, p
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tracttract
one of the few X ray binaries emitting high energy gamma raysone of the few X-ray binaries emitting high energy gamma-rays 
r-composed systems and microquasar  being discussed. p y q g

n reason From the longest monitoring of LS I +61 303 by RXTEn reason. From the longest monitoring of LS I +61 303 by RXTE
X hi h i b bl l t d t th t l t t f T VX-ray, which is probably related to the recent low state of TeV y p y
d at non-contemporaneous radio and optical measurements Wed at non contemporaneous radio and optical measurements. We 

i d X H th bit l i bilit tuencies and X-rays. However, the super-orbital variability at 
e propose that the system’s compact object is a high magnetice propose that the system s compact object is a high magnetic 

it l d l ti i Xital modulation in X-raysy
eak flux (left) and modulation fraction (right) for each six-month orbitaleak flux (left) and modulation fraction (right) for each six month orbital 
ght curves as a function of time and the super orbital phaseght curves as a function  of time and the super-orbital phase.

e dotted line shows the sinusoidal fitting with a period and phase fixed at 
rameters from super-orbital modulation in radio, which is unacceptable. The solid p , p
rve stands for sinusoidal fitting obtained by fixing the period at the 1667 days value,rve stands for sinusoidal fitting obtained by fixing the period at the 1667 days value, 
t letting the phase vary This lead to acceptable fit and a phase shift of 281 8 ± 44 6t letting the phase vary. This lead to acceptable fit and a phase shift of 281.8 ± 44.6 
ys The colored boxes represent the times of the TeV observations that covered theys. The colored boxes represent the times of the TeV observations that covered the 
oadl defined apastron region The bo es in green denote the times hen TeVoadly-defined apastron region. The boxes in green denote the times when TeV 
i i i l t t hil b i ll T V i i i hi h t tmissions are in low state while boxes in yellow are TeV emissions in high state.

3 M d l i li ti3. Model implicationsp
e propose LS I +61 303’s compact object is a high magnetic field, p p p j g g ,
ow period pulsar It would most likely be subject to a flip-flop behaviorow period pulsar. It would most likely be subject to a flip flop behavior, 
om an ejector in apastron to a propeller in periastron along each 26 5om an ejector in apastron to a propeller in periastron along each 26.5 
ys eccentric orbits. In ejector state electrons will be accelerated by y j y

e shock between pulsar wind and stellar wind producing TeVe shock between pulsar wind and stellar wind, producing TeV 
i i th h IC tt i ith h t f B t Hmissions through IC scattering with photons from Be star. However, 

e shock will not form in propeller state, leading to the fact that TeV p p , g
missions are only observable in ejector state around apastronmissions are only observable in ejector state around apastron.

a 1667 days super-orbital period, when the mass-loss rate is low (lowa 1667 days super orbital period, when the mass loss rate is low (low 
ate of Hα) the pulsar will be ejector around apastron and producingate of Hα), the pulsar will be ejector around apastron and producing 
V i i th Wh t th i f th l t (hi hV emission there. When at the maximum of the mass-loss rate (high 

ate of Hα), the whole orbit may be in propeller state and there may notate of Hα), the whole orbit may be in propeller state and there may not 
ejector state even at apastron Then no TeV emissions would be ejector state even at apastron. Then no TeV emissions would be 

oduced. 

TeV and Hα anti correlation is expected but the scarcity of the TeVTeV and Hα anti-correlation is expected but the scarcity of the TeV 
ta coverage precludes reaching a definite conclusion.g p g
f th d t il d ll f l f t f llfurther details and all references, please refer to our full paper:
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