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AXPs & SGRs | Flux K H J I R \'/ B
= (erg/cm?/
sec) @ 2 -
10 keV
4U 0142+61 10 X 10-11 19.9(1) 20.6(1) 22.1(1) 24.0(1) 25.6(2) 25.3(1) >27.2 PUlse (Opt),
- variable
1E 2259+586 3x101 ~v20 e e T | T variable
1RXS 4 X 10-11 17.5 18.9 20.9(1)
1 J170849.0-
400910
| 1E 1048.1-5937 | 0.7 x 1011 Al | AN | 2L variable
1E 1841-045 1x10U
XTE J1810-197 4x 10 e variable
{ (transient)
SGR 1806-20 1x10U ~20 variable
SGR 1900+14 <=1x101




B [R/optical emission is very rare.
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Shlfted to IR/optlcaI region
was applied to magnetars. & Dy strong magnetic field

: of rotation-powered pulsars
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Exotlc IR/optlcaI emission model

QED (Quantum EIectrodynamlcs) model
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Heyl & Hernqwst (2005)
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Spectrum of A&(P 4U 0142+61
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— Dust Disk around 4U 0142+61 5
~ Wang, Chakrabarty & Kaplan (2006) showed ”
— mid-infrared excess W|th Spitzer

,}’ Dereddened
(Ay = 3.5)

vF, (erg s~ cm2)

3

Blackbody |\
(T=920K) Observed
\

vL, (erg s7) (d/3.9 kpc)?

\
Dust disk ', +
80um 45um K, H J | RV B

Frequency (Hz)

They explained IR excess component as dust disk
around a neutron star. Such disk was formed by fall-
back of supernova ejecta. They suggested planet
formation around young neutron stars.
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http://www.spitzer.caltech.edu/Media/releases/ssc2006-10/ssc2006-10b.shtml

= Detector:
= Band: K" band
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Pulse search |n K band IS |mportant

1))

ﬁ e e e 11f dust dISk model is |
S = e correct, most of K
Pul rch for K band = g =
. S? sea: . ;O :ba d band emission must

come from dust disk.

/ Dereddened

[ ] 4 B By measurlng pulse
i fraction, constraint on
C|IS|( model IS p055|ble

3

3

wf_v {erg s7) (d/3.9 kpc)
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Blackbody 1\
(T=920K) 1 Observed

\
\

_E If pulse fractlon IS "
‘Fraquency ’ H|large, the model must £
FEes === == be reconsidered.
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= Su ba ru/ IRCS

Observatlon detalls

53 = Two point dithering (
@i— each frame contains the
4\ = bright stars.

. Continuous 0.8s short

exposures.
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4U 0142+61
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Result

Phase averaged —t Pulse phase resolved 'mages of 4U 0142+61 /_
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Pulse Fractlon <

Pulse frequency of X-ray

0.1145

Pulse Frequency (Hz)

17% (90%C L) |

0.1155
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—SED VF,(Jy Hz) =
- Un absorbed flux (AV 3. 5)

-

' a> - 0.8/
- {(90%C.L.)

'CI - O(QED HeyI&Hernqwst) —————

“a ~ -0.5 (Outer-gap, Ertan & ]Dust Disk Model
: Cheng 2004) s also possible.




- Nevertheless, there are a suggestion
- that the transient AXP, XTE J 1810-
- 197 is pulsating in infrared region.

Wbty 1 B IR flux point s at the
“’{;;) 1010 107107 - | extrapolation of the radio
tran5|ent pulsed spectrum :

Spectrum of Tran5|ent ‘
gAXP XTE J1810-197 = Cam|Io+ 2007 ApJ
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K. Kaneko, T. Kohmura, S, Ikeda, M. M., %
K. Asano, M. Shirahata, & N. Shibazaki



- Inf.ra red astrorromlcar satel‘nte T‘AKARI”_
mfrared astronomy =g
v’ Launched on Feb. 21, 2006.
~ (Mission completed |n Nov. 24 2011)
Z Instrumentsf == f ==t
“The Far-Infrared Surveyor (FIS)
~ The Infrared Camera (IRC)

DOUI’ observatlon = =i —1 —1 = == = =

J We earrled eut |mag|ng =
- observations of 4U OL42:F6L =
~— inthe 243, 3.16 and 4.14pm 2.43 488.558 B
B e S W Z009/8/14 3 16 838.288 =

=1 v 3.16um: First observation.

: This band is difficult to be observed by Spitzer or terrestrial
=1 telescopes.

1 v 2.43um: near K band, well observed with terrestrial telescopes.

—| v 4.14um:Observed with Spitzer telescope. (Wang et al. (2006))




5.3x 104

5.4 X104




-~ Results

-0 Observatlon of 4.14pum wavelength in 2009 and 2010 i
SRRk  4.149um |

Detection. (7.50) 200
F, = (1.73+0.27) x 10 Jy N

Detection. (5.20)
F, = (1.20+0.28) X 10> Jy

~ We detected 4U 0142+61 in 4.14pm
= band, significantly.



VF, [erg/cm? s]

—— Observed in 2009
— Observed in 2010.

1014

Frequency [Hz]

The flux in 4.14pm was reduced to be 64% of the
previous flux obtained by Spitzer observation. (6.40)

Our result suggests that MIR emission from Magnetar is variable.
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- O Why di ux reduce? == (l» ),
v Before observations of AKARI, large flare occurred on 4U 0142+61.  ©

v Assuming that “dust disk model” as infrared emission mechanism, dust —

disk was heated and sublimated by the flare. Therefore, we think that
the inner radius of dust disk increased and infraredflux reduced.

A

We checked whether the infrared flux reduction can be
explained by the increase of inner radius of the disk.
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= ~— === disk inner radius and
===~  described the flux
B reduction as spectrum.




r,, =40X10%° cm

r,, =20 X 10'° cm (Wang et al. (2006)) | | ‘ ‘
r,=55%10%cm ‘I’
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== + Infrared Emission mechanism of magnetars are still open question.
E§E “Disk model “ OR “Magnetospheric model”

Spectrum of 4U 0142+61 is consisting of 2 components: “IR” excess
component & “Optical” pulsating component.

We searched for pulsation in near-infrared region.

We obtained an upper limit of the pulse fraction: 17 % (90% C.L.) in K’ *
band.

v" We observed AXP 4U 0142+61 in the 2-4um bands with "AKARI”. 3um
band is first observation.

Detection in 4um band. Upper limit for 2um and 3um bands. i
The flux of 4.14um (in 2009) reduced to be 64% of that observed with
Spitzer (in 2006). :
Infrared emission in 4 um (dust disk dominant) is also variable.

Our scenario: Magnetar flare = heating the dust disk = sublimation

of the dust = vanishing inner disk region - reduced flux in MIR.

v" We checked the spectrum according to this scenario. It is OK.

v' The infrared flux reduction can be explained by the increase of

inner radius of the dust disk.




