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m Linearly polarized emission is modulated on both the spin period
of the WD and beat period (1.97 min) between the spin and
orbital periods Marsh et al. (2016), Buckley et al. (2017), Potter
and Buckley (2018)

m No evident sign of accretion (Marsh et al. 2016)
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Photopolarimetric observations

m Instrument: High-speed-Photo-POlarimeter (HIPPO)

m South African Astronomical Observatory (SAAO) 1.9 m
telescope

Table: Observations used to constrain the model (Potter and Buckley 2018)

Date Duration (h) Filters
14 May 2016 5.60 Clear
25 May 2016 4.70 0G570, clear
26 May 2016 7.37 0G570, clear
27 May 2016 6.82 0G570, clear
27 Mars 2017 4.03 Clear
28 Mars 2017 4.07 Clear
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Emission scenarios of AR Sco

m Rotating Vector Model (RVM) (emission regions located near the
magnetic poles of WD) (du Plessis et al. 2019)

m Model of synchrotron emission produced by electrons trapped at
the magnetosphere of WD and accelerated to the magnetic
mirror points (Potter and Buckley 2018)

m Synchrotron emission model produced at magnetic mirror points
of the electron motion (Takata and Cheng 2019)

m Striped pulsar wind model outside the light cylinder for oblique
rotator (Ramamonjisoa et al. 2021 in preparation)
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The striped pulsar wind model

Toroidal magnetic field

Equatorial
wedge

B

Figure: Toroidal stripes with alternating polarity (Lorenzo et al. 2012)

Physical length of the current sheet:

~ 2716,/ A (1)
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Magnetic field based on asymptotic solution (Bogovalov 1999)
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Figure: The magnetic fields and particle density profiles (Pétri 2013)

B = 2B, (%)Ztanh(zp/A)er BBy (%) sinftanh(/A)e,  (2)

K(r.ny = N tanﬁ(w/A) M —ta:zhz(w/A)) @)
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Figure: The decreasing radial component of the magnetic field (not to scale).
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The Stokes parameters

Lyutikov et al. (2003), Pétri (2013)

p+7/3

av,
p+1

Iw ( tobs) = / SO(r) trct)
Viwind

Qu(tons) = /v So(r, tot ) cos(2x)dV,

Un(tne) = / So(F, ter) sin(2x)dV. )
Vivind
Retarded time: (5)
n-r
bet = t0b5+? (6)

1— +3 (p+1)/2
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The magnetic field and particle density

(p—1)/2
K:\@FE(3p—1>rE<3p+7> e3 ( 3e >p ®

8 12 12 4regmec \ m3ct
Doppler boosting factor:

1
P=Fa=nvjo)

Current sheet is defined by the surface ¢) ~ 0 where:

1) = cos § cos o + sin @ sin awcos[p — Q(t — r/v)]. (10)
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Simulation

Table: Definition of the physical parameters used in the model.

Name Symbol
Inner radius of the emission I
Quter radius of the emission max
Particle energy index p
Inclination of the line of sight (LOS) ¢
Obliquity of the magnetic field @

Bulk Lorentz factor of the wind r
Particle density contrast Ko
Current sheet thickness A
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Magnetic field strength at the surface of light cylinder
B, = ,/LLYVTD ~ 0.3 G, (Lyubarsky 2003) (11)
L

with Lwp = 1.3 x 10®® Wand r, ~ 6 x 10" cm.

o TWI,
Imax = ( 20 ) n, (12)

where Q is the angular velocity of WD,

wr, is the gyrofrequency at the light cylinder:

_ eB;,
 mec’

WL

(13)

Outer radius of emission

8
Imax =~ 10 n,
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Predicted value of the wind Lorentz factor I

L
_ 1/5 sd
F=107¢\/ 198w

(Pétri 2012) (14)

where Ly is the spin-down power of the white dwarf,

Trec 1S the reconnection rate:

Trec =~ 0.5 (1028 W

The rate of energy loss of the white dwarf is:
Lsa = —47%lvwp iwp.

We find a bulk Lorentz factor: I' ~ 1.5.
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Numerical simulation

Input parameters Output parameters
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Figure: Description of the input parameters of the model.
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Results
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Figure: Best fit parameters at inferior conjunction ¢, = 0.00.
(p=3,rp=16r,(=59,a=78T =12 Ky=1/20,A ~1).
The red dashed lines correspond to ov = 80°.
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Results
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Figure: Best fit parameters at ¢, = 0.15.
(p=38,p=22r,(=46°a=>50°T =12 Ky =1/20,A ~ 1).
The red dashed lines correspond to ( = 44°.
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Conclusion

m Synchrotron emission origin: ry > 1.611,
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Future work

Pre-whitening

Remove the contamination of the spin modulated pulsed emission

Fitting at the beat frequency

Fitting of the beat modulated polarized emission at different orbital
phases

Binarity of AR Sco
Invoke the binarity characterizing AR Sco

Statistical modelling

Obtain a tight constraint on parameter space of AR Sco
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Thank you for your attention!

Contact:

framamon@gmail.com
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