
ModelsObservations

1, Variable, timescale~binary
2, High Energy (0.1-100 GeV) 

even 
   Very High Energy (>100 GeV)

General sense: Gamma-ray binaries



0.9AU13AU

A(PSR 1259) B (LS 5039)

0.24-0.35 AU





radio pulsed gamma-ray pulsed
?

no radio pulsation

gamma-ray pulsation??

e=0.87

GeV all the time

A: 0.9-13AU 
B: 0.1-0.2AU

A B



A(PSR 1259) B (LS 5039)

disc wind from Be star

O star, no disc stellar wind

TeV light curves



A(PSR 1259) B (LS 5039)
GeV light curves

super conjunctionsuper conjunction

shock front

shock heated electrons 
->synchrotron radiation + 

Lorentz boost due to bulk motion

photon field 

Inverse  
Compton 
scattering 

with  
cold electron



A(PSR 1259) B (LS 5039)
X-ray light curves

super conjunction

inferior conjunction

shock apex

shock tail



Why not 
sys A?





A B

pulsar radio loud,  
gamma-ray quiet

gamma-ray quiet, 
radio loud

Massive star Be star, stellar disc O star, isotropic

shock straight shock tail spiraling shock tail



the Pulsar

Motivation 1259 (A) 5039 (B)

Magnetosphere 
radiation

Curvature radiation

1. theory self-consistency 
2. 1-10 GeV spectrum
3. 1259 has no steady 

gamma-ray emission, 
so we suppose it has 
no Magnetosphere 
gamma-ray radiation.

❌ ✅

Non-isotropic pulsar 
wind

1. theory possibility
2. two-peak structure in 

X-ray and TeV LC of 
1259

✅ ❌

isotropic pulsar wind
bulk IC

1.theory self-consistency
2.<1GeV spectrum, 
enhanced@SUPC 

❌ ✅

Changing magnetization 
Parameter

1. theory self-consistency
2. (+disc stellar wind) 

two-peak LC

✅ ✅

PSR B1259-63 vs. LS 5039 
Same and Difference 

Model  



the Main sequence star

Motivation 1259 5039
Two-components 
stellar wind (disc 

wind)

1. theory self-
consistency

2. (+changing σ) 
two-peak LC 
around periastron 
of 1259

✅ ❌

isotropic stellar 
wind

1. theory self-
consistency

2. give shock

❌ ✅

PSR B1259-63 vs. LS 5039 
Same and Difference 

Model  



PSR B1259-63 vs. LS 5039 
Same and Difference 

Model  

shock
Motivation 1259 (A) 5039 (B)

Shock apex
heating + Synchrotron 

radiation+IC

1. theory self-consistency
2. X-ray & TeV emission 

✅ ✅

Shock tail
heating+Synchrotron+IC+B

ulk Boosting

1. theory self-consistency
2. GeV enhance @ SUPC 

(flare)
3. Two peak structure in X-

ray

✅ ❌

backside Shock 
heating+Syn+IC

1. theory possibility 
2. LC difference between X-

ray & TeV of 5039

❌ ✅

Absorbtion

Motivation 1259 (A) 5039 (B)
pair cascade 1. theory self-

consistency
2. lower TeV spectrum of 

5039

❌ ✅


