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●
A

E
 A

qr is classified as a cataclysm
ic variable

!
a system

 m
ore com

pact than sym
biotic binaries

!
orbital period = 9.88 h

!
a bit larger than the S

un...

!
secondary 
!

is a K
4-5 V

!
loses m

ass from
 R

oche Lobe overflow

!
no disk detected

!
m

agnetic w
hite dw

arf
!

so, a m
agnetic cataclysm

ic variable

A
E

 A
q

r
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M
a

g
n

e
tic

 c
a

ta
c

lysm
ic

 va
ria

b
le

s
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P
o

st-sh
o

c
k re

g
io

n
 is ve

ry b
rig

h
t in

 M
C

V
s!
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W
h

a
t m

a
ke

s A
E

 A
q

r d
iffe

re
n

t?

!
its w

hite dw
arf rotates at the very fast rate of 33 s

!
flux m

odulated at this frequency from
 high-energies to optical

w
avelengths

!
origin of the pulsed em

ission
!

propelled m
aterial?

!
accretion m

aterial?
!

location?
!

em
ission process? pulsar-like em

ission?

C
ould this fast rotation prevent the accretion on the w

hite dw
arf –

propeller effect?
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D
isk

P
ropeller

R
ing

S
tream

N
orton+ 2008
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W
h

a
t m

a
ke

s A
E

 A
q

r sim
ila

r to
 b

o
n

a
fid

e
 C

V
s?

!
N

o gam
m

a-ray em
ission from

 M
A

G
IC

 and Ferm
i (A

leksic+ 2014, Li+
2016)
!

discarding propeller m
odels sim

ilar to transitional pulsars 

!
Therm

al soft and hard X
-ray em

ission
!

for instance, S
w

ift and N
uS

TA
R

 data (K
itaguchi+ 2014) 

!
O

ptical and U
V

 light curves (E
racleous+ 1994)

!
fitted by a polar cap m

odel = hot spot on the w
hite-dw

arf
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T
h

is (o
n

 g
o

in
g

) w
o

rk a
im

s to
...

●
V

erify if X
-ray em

ission of A
E

 A
qr can be explained by an

accretion scenario

●
Fitted data
!

N
uS

TA
R

 and S
W

IFT spectrum
 and light curve of A

E
 A

qr (K
itaguchi et al.

2014)
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!
3D

 treatm
ent

!
auto-eclipse

!
shock structure

!
em

ission processes
!

cyclotron (optical)
!

brem
sstrahlung (X

 rays)

!
extinction processes
!

Thom
son scattering internal to the binary (optical)

!
photo-absorption internal to the binary and interstellar (X

-rays)

!
routines to fit optical and X

-ray data
!

high-energy instrum
ental files are considered in the procedure

!
C

osta &
 R

odrigues (2009); S
ilva+ (2013)

C
yclops code sim

ulates the
continuum

 em
ission from

 post-
shock regions in m

agnetic
cataclysm

ic variables
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P
re

lim
in

a
ry re

su
lts

●
W

e present a fit using a set of param
eters for A

E
 A

qr

!
it should be considered as one possibility, since the dom

ain of
space param

eters is huge and it w
as not com

pletely explored yet
!

C
yclops has m

ore than ten geom
etrical and physical

param
eters...

●
The tim

e-integrated spectrum
 of A

E
 A

qr can be fit by m
any

com
binations of geom

etrical param
eters, but it strongly constrains the

tem
perature distribution.
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S
w

ift and N
uS

TA
R

 spectra (error bars) and the C
yclops spectrum

 for a
shock structure w

ith Tm
ax = 4 keV

 (solid line).

The region of E
 < 2 keV

 w
as not

considered in the fitting procedure,
because it is dom

inated by em
ission

lines and only free-free continuum
em

ission w
as included in the m

odels. 
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V
ariation of the m

odels as a function of Tm
ax

Tm
ax = 7 keV

 produces a visually better
m

odel, but chi-square is larger...
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●
W

e are able to reproduce quite w
ell the light curve of A

E
 A

qr from
 3

to 20 keV
.

!
The m

odulation is caused by partial auto-eclipse of the accretion
colum

n by the w
hite dw

arf. 



●
M

ain geom
etrical param

eters used in the fitting:

!
inclination: 67

o;

!
em

ission region located 42
o from

 the pole, extended by 30
o in longitude,

and having 0.12 w
hite-dw

arf radius in height;

!
m

agnetic field axis parallel to the rotation axis.
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C
o

n
c

lu
sio

n
s a

n
d

 p
e

rsp
e

c
tive

s

●
W

e present a prelim
inary physical and geom

etrical scenario for A
E

 A
qr high-

energy em
ission. 

!
It is based on a post-shock region near the w

hite-dw
arf surface created by

m
agnetic accretion.

!
It explains A

E
 A

qr spectrum
 and rotational flux variation.

!
A

s far as w
e know

, this is the first m
odel to the X

-ray light curve of A
E

 A
qr.

●
W

e intend to im
prove this study by:

!
fitting tim

e resolved X
-ray spectra;

!
using of different shock structures, including other cooling process. This
m

ay provide tem
perature distributions that can im

prove the spectrum
 fitting;

!
a better exploration of the param

eter space (understand degeneracy of
param

eters);
!

checking consistency of the lum
inosity produced the m

odel;
!

extending the m
odel to other w

avelengths.
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"
S

im
ultaneous im

ager in 4 bands S
D

S
S

 (griz)

"
P

olarim
etry and photom

etry

"
E

M
C

C
D

s: A
ndor Ixon U

S
B

 (tim
e resolution ~

1s)

"
Field of view

: 5.6 arcm
in x 5.6 arcm

in 

"
Telescope: 1.6-m

 - O
P

D
/B

razil

"
In construction

"
D

etectors and optics acquired

"
Funding: IN

P
E

, LN
A

, Fapesp, IN
C

T-A
 

–
FIN

E
P

 (approved, not yet avaliable)
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