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MAXI" JEM EF"

inclination = 51.6 deg."

•  The first astronomical mission on ISS"
•  Transported by Space Shuttle 

(Endeavour) on July16, 2009 "
•  Installed on JEM (Japanese 

Experimental Module, KIBO) EF 
(Exposed Facility) on July 23."

•  First Light on August 15, 2009."

Direction  
of Motion"
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  (Monitor	
  of	
  All-­‐sky	
  X-­‐ray	
  Image)	
  on	
  ISS	
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SSC-HZ!
Ｘ-ray CCD 16 chips
ｘ２ cameras　　　　	


MAXI	
  Instruments	
  

GSC-Z"

H"

FOV of 6 cameras"

FOV of 6 cameras"

80cm"

107cm"

185cm"

  Gas Slit Cameras (GSC)"
Xe-filled proportional counter"
2—30 keV;  5350 cm2"

1.5deg (FWHM)"
ISS motion	


160 deg"



collimator"

 proportional counter"

slit      "

GSC (X-ray Gas Camera) SSC (X-ray CCD Camera) 

Detector Gas(Xe) prop. counter x12 CCD 16 chips x 2 camera 

Energy range (Q.E.>10%) 2‐30 keV 0.5‐12 keV 
Energy resolution (FWHM) 15.7%(at 8.0keV) < 2.5%(150eV) (at 5.9keV) 
Time resolution & accuracy ＜200µsec ～6 sec 

Instantaneous sky coverage 2.4 % of the whole sky 

(160 deg x 3 deg x 2 sets) 
1.4% of whole sky 

(90 deg x 3 deg x 2 sets) 

Point Spread Function  1.5 degree 1.5 degree 
sensitivity 2 mCrab  (week) 5 mCrab (week) 

Detectors	
  

SSC	
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GSC	
  All-­‐Sky	
  Scan	
  Movie	


•  Red:	
  2-­‐4	
  keV,	
  	
  Green:	
  4-­‐10keV,	
  	
  Blue:	
  10-­‐20	
  keV.	
  

•  Raw	
  data.	
  Exposure	
  not	
  corrected.	
  	
  

•  Not	
  cleaned	
  for	
  background	
  varia(on,	
  sun-­‐light	
  leak,	
  and	
  solar-­‐paddle	
  
reflec(on.	
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•  Daily	
  all-­‐sky	
  image	
  
•  For	
  259	
  listed	
  Sources	
  

•  Field	
  image	
  
•  Light	
  curve	
  in	
  three	
  energy	
  bands	
  
•  (updated	
  daily)	
  

•  For	
  selected	
  sources	
  (currently	
  ~50	
  sources)	
  
•  Daily	
  energy	
  spectrum	
  with	
  RMF	
  
•  Sources	
  

•  Crab,	
  Sco	
  X-­‐1,	
  Cen	
  X-­‐3,	
  Her	
  X-­‐1,	
  
	
  GX	
  9+9,	
  GX	
  9+1,	
  GX	
  13+1,	
  	
  
GX	
  17+2,	
  GRS	
  1915+105,	
  	
  
Cyg	
  X-­‐2,	
  	
  …	
  

MAXI	
  Public	
  Data	
  (hkp://maxi.riken.jp)	
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MAXI	
  alerts	

•  Transient	
  alert	
  e-­‐mails	
  	
  

–  Sent	
  aeer	
  human	
  inspec(on	
  
•  	
  (except	
  for	
  bright	
  new	
  transients)	
  

–  five	
  categories	
  
•  New	
  Transient	
  (incl.	
  GRBs)	
  

–  Automa(c	
  alerts	
  for	
  transients	
  with	
  >150	
  mCrab	
  
–  Rate:	
  ~1	
  event/month	
  
–  Automa(c	
  alerts	
  followed	
  by	
  manual	
  ones	
  

•  X-­‐ray	
  star	
  
•  Nova-­‐CV	
  
•  AGN	
  
•  Supernova	
  

–  Subscribe	
  at	
  maxi.riken.jp	
  
•  GCN	
  no(ces	
  (to	
  be	
  automated	
  soon)	
  
•  ATels	




•  143	
  sources	
  (>7 σ, |b|>10°)	


•  limi(ng	
  sensi(vity:	
  
	
  ~1.5x10-­‐11	
  ergs	
  cm-­‐2	
  s-­‐1	
  (4-­‐10	
  keV)	
  

•  Consistent	
  with,	
  but	
  deeper	
  than	
  HEAO	
  A-­‐2	
  

MAXI	
  7-­‐month	
  catalog	

MAXI/GSC	
  
4–10	
  keV	


Poster	
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  Hiroi	
  et	
  al.	
  



SSC	
  all-­‐sky	
  map	
  	
  (23	
  month)	

0.7-­‐1.7keV	
  
1.7-­‐4.0keV	
  
4.0-­‐7.0keV	


Poster	
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  Kimura	
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ROSAT	
  All-­‐Sky	
  Survey	

1/4	
  keV	
  
3/4	
  keV	
  
1.5	
  keV	




Galac(c	
  Center	
  Region	

 MAXI J1659–152	


XTE J1752–223"
↓	


↑"
GX339–4	


MAXI J1543–564"
↓	


　↑"
MAXI J1409–619"

2009-­‐10-­‐26	
 2010-­‐01-­‐03	
 2010-­‐09-­‐25	
 2010-­‐10-­‐17	
 2011-­‐05-­‐08	


XTE	
  J1752–223	
   GX339–4	
   MAXI	
  J1659–152	
 MAXI	
  J1409–619	
 MAXI	
  J1543–564	




Black	
  hole	
  candidates	
  
New	
  Ac(vity,	
  Spectral	
  State	
  Transi(on	
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ATEL#2711"
Soft X-ray increase	


ATEL#2380"
Beginning of new activity	


ATEL#2404, #2635"
State transition	


Cyg X-1	
 GX 339-4	
 Cyg X-3	


4-­‐10	
  keV	


10-­‐20	
  keV	


2-­‐4	
  keV	


~	
  1yr	


State transition	




Cyg	
  X-­‐1	


4-­‐10	
  keV	


10-­‐20	
  keV	


2-­‐4	
  keV	


Suzaku	
  Yamadaʼs talk	




	
  	
  	
  	
  XTE	
  J1752-­‐223	
  	
  

Poster 58 : Nakahira"

4-­‐10	
  keV	


10-­‐20	
  keV	


2-­‐4	
  keV	


•  Black	
  hole	
  candidate	
  discovered	
  by	
  the	
  RXTE	
  
Galac(c	
  Center	
  scanning	
  observa(on	
  

•  con(nuous	
  spectral	
  monitoring	
  by	
  MAXI	
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  (4-­‐10	
  keV/2-­‐10	
  kev)	
  



Nakahira+	
  2010,	
  PASJ	
  	
  

ConDnuous	
  spectral	
  monitoring	
  
of	
  XTE	
  J1752-­‐223	
  

Suzaku	


4-­‐10	
  keV	


10-­‐20	
  keV	


2-­‐4	
  keV	


Two	
  stable	
  
	
  hard	
  states	
 soe	
  state	


hot	
  gas	
 cool	
  disk	


Constant	
  disk	
  radius	


decreasing	
  disk	
  temperature	

0.7	
  keV	
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MAXI	
  J1659-­‐152	
  

Soe	
  
State	
  

Hard	
  
State	
  

“Stable”	
  
Intermediate	
  
	
  (very	
  high?)	
  
State	
  

2-­‐
20
	
  k
eV

	
  F
lu
x	
  

Hardness	
  ra(o	
  (4-­‐10	
  keV/2-­‐10	
  kev)	
  

4-­‐10	
  keV/2-­‐4	
  keV	


Swie/BAT	
  15-­‐50	
  keV	


MAXI/GSC	
  2-­‐20	
  keV	


•  Discovered	
  by	
  MAXI	
  and	
  Swie	
  
•  Black	
  hole	
  suggested	
  based	
  on	
  QPO	
  (1.6	
  Hz,	
  3.3	
  Hz;	
  RXTE)	
  
•  State	
  transi(on	


Suzaku	


Poster	
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MAXI	
  J1659-­‐152	

Energy Spectra by Suzaku	


Disk	
  Blackbody	


Rin≈	
  35km	
  	
  	
  
6.3	
  x	
  (D/10kpc)	
  x	
  (cos	
  θ/cos	
  60)-­‐1/2	
  M◎ 	


Non-­‐thermal	
  
emission	
  from	
  
corona	
  and/or	
  jets	




MAXI	
  J1659-­‐152	
  
op(cal	
  light	
  curve	


Kuroda	
  et	
  al.	
  2011	
  



•  2.4-­‐hour	
  periodicity	
  
– Double-­‐peaked	
  in	
  op(cal,	
  single	
  dip	
  in	
  X-­‐ray	


MAXI	
  J1659-­‐152	


Kuroda	
  et	
  al.	
  2011	
  



MAXI	
  J1409-­‐619	
  	
  
confirmed	
  and	
  accurately	
  localized	
  by	
  Swie	


•  MAXI	
  detec(on	
  of	
  
outbursts	


Date	
X-­‐
ra
y	
  
co
un

t	
  r
at
e	
 Swie	
  XRT	
  	
  Oct.	
  21	


Kennea	
  et	
  al.	
  2010	




MAXI	
  J1409-­‐619	
  	
  
turned	
  to	
  a	
  500s	
  accre(ng	
  pulsar	
No. ] Running Head 3

Fig. 1. X-ray light curves of MAXI J1409–619 observed with
MAXI/GSC (2-20 keV), Swift/XRT (0.3–10 keV), Swift/BAT
(15-50 keV), RXTE/PCA (2-20 keV). Time bins are one day
for MAXI/GSC and Swift/BAT, while the Swift/XRT and
RXTE/PCA data have 10 and 16 sec time resolutions, re-
spectively. The lower two panel indicate the averaged PCA
flux in the 3–40 keV range and the time variation of the pulse
period.

P was about 507 seconds. It is spinning up with time
and approaches ∼499 Hz before the quescence. The time
variation was fitted by third order polynominal function:
P (t) = a(t− t0)3 + b(t− t0)2 + c(t− t0) + d, and derived
parameters on MJD 55***.000 (=t0) were ***. The spin-
up rate Ṗ was **×10−11 Hz s−1. Using this equation,
we derived the frequency derivative ν̇, and logarithmicly
plotted a correlation between the bolometric flux (Fbol)
and the ν̇ in figure 2. A clear correlation was found, and
can be explained by the best-fit model ν̇ = ∗ ∗F 0.9∗

bol .
The pulse shapes with the different energy ranges are

also shown in Figure 3. The pulse profile has clear double
peaks in all the energy bands, and does not change very
much with energy. The pulsed fraction was about 40 %.

4.3. Broadband Energy Specra

To investigate the broadband energy specra, we picked
up two simultaneous observations between Swift/XRT
and RXTE/PCA, and carried out joint-fit spectral
analyses. The first exactly simultaneous observations
were performed on October 28, 2010 during the non-
pulsating phase (hereafter Period I), and the second
quasi-simultaneous observations were on December 14,
2010 during the pulsating phase (Period II). The phase-
averaged energy spectra were first fitted with a power-law
with an exponential cutoff modifiled with the Galactic ab-
sorption, wabs*(cutoffp+gaussian) in XSPEC, which is

Fig. 2. Correlation between the bolometric PCA flux (Fbol)
and the frequency derivative (ν̇). The line indicates the best–
fit model of ν̇ = ∗∗F 0.∗∗

bol
. The errors are quoted at statistical

1σ level.

Fig. 3. Folded RXTE/PCA pulse profile of MAXI J1409–619
in the five energy ranges (2–5, 5–7, 7–10, 10–20, 20–40 keV
from upper to lower).
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much with energy. The pulsed fraction was about 40 %.
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To investigate the broadband energy specra, we picked
up two simultaneous observations between Swift/XRT
and RXTE/PCA, and carried out joint-fit spectral
analyses. The first exactly simultaneous observations
were performed on October 28, 2010 during the non-
pulsating phase (hereafter Period I), and the second
quasi-simultaneous observations were on December 14,
2010 during the pulsating phase (Period II). The phase-
averaged energy spectra were first fitted with a power-law
with an exponential cutoff modifiled with the Galactic ab-
sorption, wabs*(cutoffp+gaussian) in XSPEC, which is
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Fig. 4. Joint-fit results of Swift/XRT and RXTE/PCA
broadband spectra for pulsating (Period I) and non-pulsat-
ing (Period II) phase.

typical for X-ray binary pulsars. The energy range for
Swift/XRT and RXTE/PCA was limited to 1.0–8.0 keV
and 3–40 keV, respectively. The fits are almost acceptable
for both observations, but the Period I fit leaves a edge-like
structure above 7 keV. Hence we added a partial covering
with additional absorber or a reflection model to the CPL
model, and derived an acceptable fit. We also try two
other models, NPEX(Negative and Positive power-laws
with EXponential cutoff; Makishima et al. 1999) model
and ... The best-fit parameters for these five models are
shown in Table 1.

The e-folding energy was constrained to 18.5 keV for
the Period II,

5. Summary and Discussions

We have presented the MAXI/GSC discovery of a new
faint X-ray source MAXI J1409–619, and identified it as
a long-period X-ray binary pulsar with Swift/XRT and
RXTE/PCA. Our main results are summarized as follows.

• The duration of the 2010–2011 outburst was about
100 days. The outburst consists of non-pulsating
phase and pulsating phase lasting about 40 and 60
days for each.

• The determined pulse period is 506 sec, and the spin-
up rate is *** Hz s−1.

• A clear correlation was found between the bolomet-
ric luminosity and the frequency derivative, which
can be explained by **,

• The pulse profile has double peaks. The pulsed frac-
tion was about 40%.

• The phase-averaged energy spectra are well ex-
plained by those of typical X-ray binary pulsars such

as the NPEX model. No clear cyclotron absorption
features are detected in the RXTE/PCA specrum.

MAXI J1409–619 was first suggested as one of super
fast X-ray transients (SFXTs) based on rapid X-ray vari-
abilities seen in the initial data during the non-pulsating
phase. A 506-sec pulse period was later found, which was
idenified as X-ray binary pulsars with a high mass com-
panion. Several sources show common characteristics to
both X-ray binary pulsars and SFXTs, so we cannot rule
out a possiblity that MAXI J1409–619 is a member of
SFXTs at the current stage.

Orlandini et al. (2010) reported on a discovery of cy-
clotron absorption features at 21±1 keV based on Beppo-
SAX data taken on January 29, 2000. However, we could
not confirm such features even for brighter phases from
RXTE/PCA data. It is known that there is a clear corre-
lation between the cutoff energy and the cyclotron energy
(Ecyc) in the ECUT model (Makishima et al. 1999,Coburn
et al. 2002), and also between the e-folding energy and
the Ecyc in the NPEX model (Makishima et al. 1999).
Although we did not success in the detection of CRSF,
we can estimate the predicted cyclrotron energy using
these correlations and obtained parameters. We found
that the..., which is consistent with Beppo-SAX results,
corresponding to the magnetic field (B) of **×1012 G.
Kaur et al. (2010) found a low-frequency quasi-period os-
cillations (QPOs) at 0.192±0.006 Hz in the RXTE/PCA
power spectrum. They estimated the B at 2.1×1012 G by
interpreting that the QPO frequency corresponds to the
Kepler frequency at the inner disk boundary truncated
by the magnetosphere (James et al. 2010), which is fully
consistent with one estimated from the cyclotron energy.
Future X-ray observations of the CFRFs at around 20 keV
will be required for this source.

We thank for ..
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RIKEN, JAXA and the MAXI team, and has also made
use of data obtained from the High Energy Astrophysics
Science Archive Research Center (HEASARC) provided
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GX	
  304–1	
  
Accre(ng	
  X-­‐ray	
  pulsar	
  with	
  a	
  Be	
  star	
  companion	


•  Discovery	
  of	
  cyclotron	
  line	
  by	
  
Suzaku/RXTE	
  follow-­‐up	
  obs.	
  

•  54	
  keV	
  	
  4.7	
  x	
  1012	
  gauss	


•  Be	
  binary	
  pulsar	
  (Porb	
  =	
  132.5	
  d)	
  

•  MAXI	
  detec(on	
  of	
  outburst	
  	
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LS	
  V	
  +44	
  17	
  	
  
Accre(ng	
  X-­‐ray	
  pulsar	
  with	
  a	
  Be	
  star	
  companion	


•  MAXI	
  detec(on	
  of	
  first	
  outburst	
  
from	
  this	
  source	
  

•  Followed	
  up	
  by	
  Swie	
  and	
  RXTE	


•  Pulse	
  profile	
  (2	
  cycles)	
  by	
  RXTE	
  
follow-­‐up	
  observa(on	
  reveals	
  
absorp(on	
  dip	
  by	
  accre(on	
  column	
  

•  Dip	
  seen	
  only	
  near	
  outburst	
  peak	
Usui	
  et	
  al.	
  2011	
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Low-­‐Mass	
  X-­‐ray	
  Binaries	


•  Aql	
  X-­‐1	
  
•  Cir	
  X-­‐1	
  
•  NGC	
  6640	
  X-­‐2	
  	
  
	
  (SAX	
  J1748.9-­‐2021)	
  

•  M15	
  X-­‐2	
  

•  4U	
  1608-­‐22	
  
•  4U	
  1323-­‐619	
  
•  4U	
  1954+319	
  
•  RX	
  J1709.5-­‐2639	
  

•  Monitoring	
  ac(vi(es	
  of	
  bursts	
  
and	
  jets.	
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Aql X-1	
 Type-I bursts	


Beginning of 
new activity 
(ATEL#2742)	


4-10 keV	


~	
  1yr	




Ac(ve	
  Stars	


•  23	
  flares	
  from	
  12	
  stars	
  in	
  2	
  years	
  

(7)	


(1)	


(1)	


(3)	


II Peg	


TWA 7	


TWA 7	


Uzawa	
  et	
  al.	
  2011	
  
Poster	
  46:	
  Tsuboi	
  



Ac(ve	
  Stars	
  (RS	
  CVn,	
  YSO,	
  …)	


Stellar	
  flares	
  as	
  major	
  contribu(on	
  to	
  	
  
Galac(c	
  Ridge	
  X-­‐ray	
  Emission?	
  

Poster	
  46:	
  Tsuboi	
  

Scalable	
  from	
  solar	
  
flares	
  with	
  constant	
  
magne(c	
  field	
  

Poster	
  44:	
  Matsuoka	
  et	
  al.	
  



Ac(ve	
  Galac(c	
  Nuclei	

•  Mrk	
  421	
  

•  3C	
  273,	
  	
  
•  Cen	
  A,	
  
•  NGC	
  4151	
  
•  IC	
  4329A	
  
•  …	
  

•  Monitoring	
  	
  

–  Large	
  flare	
  events	
  
–  Long	
  term	
  varia(on	
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Isobe	
  et	
  al.	
  2010	
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F4-­‐10	
  keV	
  

F2-­‐4	
  keV	
  

F15-­‐50	
  keV	
  

F2-­‐4	
  keV	
  

MAXI	
  
2	
  –	
  4	
  keV	
  
(6	
  hour)	
 

Jan. 1, 2010 Feb. 16, 2010 

Two Flares from Mrk421 

~120 mCrab. ~164 mCrab. 
VERITAS	
  ATel	
  #2443	


Isobe	
  et	
  al.	
  2010,	
  	
  PASJ	


MAGIC	
  flare	
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MAXI	
  bursts	
  

2009	
  

2010	
  

18	
  events	
  in	
  23	
  months	
  

*	
  7	
  are	
  simultaneously	
  detected	
  by	
  other	
  satellites	
  

2011 
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Fig. 2. The light curves of GRB 090926B observed with MAXI/GSC and Fermi/GBM. The light curves

of GSC are corrected for the effective area. The change of the effective area is shown in the bottom panel.

The vertical dashed lines indicate the borders of the time intervals for spectral analyses.
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GRB	
  090926B	
  

•  light	
  curve	
  
–  maxi	
  detected	
  the	
  first	
  
25	
  seconds	
  of	
  the	
  burst	
  

–  no	
  significant	
  emission	
  
above	
  350	
  keV	
  

–  low	
  flux	
  below	
  4	
  keV	
  

M
A
XI	
  G

SC
	


2–4	
  keV	


Ferm
i	
  G

BM
	


MAXI	
  collimator	
  	
  
Response	
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4–10	
  keV	


10–20	
  keV	


20–40	
  keV	


10–30	
  keV	


30–100	
  keV	


100–350	
  keV	


350–1000	
  keV	




Peculiar	
  spectrum	
  

34	


E	
  
F(
E)
	


Rayleigh-­‐Jeans	
  
spectrum	
  
(α=	
  1)	


photospheric	
  emission?	


upper	
  limit	
  for	
  a	
  
synchrotron	
  
spectrum	
  	
  
(α=	
  –2/3)	


10	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  100	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  1000	


2	
  

1	
  

0	
  

–1	
  

–2	
  α
	
  (L
ow

-­‐E
ne

rg
y	
  
In
de
x)
	


Epeak	
  (keV)	


BATSE	
  sample	


GRB	
  090926B	




Swie	
  J164449.3+573451	
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Suzaku	


•  High	
  column	
  density	
  (NH=2x1022	
  cm–2)	
  
•  Featureless	
  wide-­‐band	
  spectrum	
  
•  Highly	
  variable	
  
•  5mHz	
  QPO	
  

•  MAXI	
  pre-­‐outburst	
  upper	
  limit	
  
	
  <	
  1.1	
  ×	
  10-­‐11	
  erg	
  s-­‐1	
  cm-­‐2	
   Poster	
  92:	
  Usui	
  



Crab	
  at	
  GeV	
  flare	


•  No	
  significant	
  varia(on	
  in	
  the	
  pulse	
  
frac(on	
  during	
  the	
  gamma-­‐flare	
  in	
  
September	
  2011	


Morii	
  et	
  al.	
  2011	
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Fig. 2. Detailed light curve of figure 1 around the GeV gamma-ray flare from 2010 September 18 to 24
(MJD 55457−55463) in 0.5-day time bin. The horizontal and vertical axes are shown in the same units
as figure 1. The vertical error bars correspond to 1-σ statistical errors. The peak times of the gamma-ray
sub-flares (Balbo et al. 2011) are designated in three downward arrows. In the top and bottom panels,
the dotted lines show the linear function “Average: linear (free)” and the constant value “Pulsed: const”
with the best-fit parameters of table 2, respectively.

4. Conclusion

We report on the MAXI GSC observation of the Crab nebula during the GeV gamma-ray

flare. We successfully detected the pulsation of the Crab pulsar during the simultaneous period,

and conclude that there is no evidence for changes in the pulse profile, pulsed flux and pulse

phase averaged flux during the gamma-ray flare. We obtained an upper limit on the variation

of the pulse phase averaged flux of 1% at a 90% confidence limit of the statistical uncertainty

from the best-fit linear function during the 5 day interval of the gamma-ray flare in the 4−10

keV band. During the same period in the same energy band, we also obtained an upper limit

on the variation of the pulsed flux of 19% at a 90% confidence limit of statistical uncertainty

from the mean level.
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Fig. 1. GSC light curves of the pulse phase averaged flux (top panel) and pulsed flux (bottom panel)

of the Crab nebula in the 4−10 keV band in 2.5-day time bins from 2009 October 16 to 2010 November

20 (MJD 55120−55520). The horizontal and vertical axes are shown in units of MJD minus 55000 (2009

June 18) and photons cm−2 s−1, respectively. The vertical error bars correspond to 1-σ statistical errors.

The time center (2010 September 21; MJD 55460.0) of the period of the GeV gamma-ray flare (MJD

55457.5−55462.5) is denoted by a vertical dotted line.
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Summary	


•  MAXI	
  is	
  detec(ng	
  variable	
  X-­‐ray	
  sources	
  of	
  all	
  
classes.	
  

•  MAXI	
  provides	
  con(nuous	
  monitoring	
  of	
  light	
  
curves	
  and	
  spectra	
  for	
  outburst	
  episodes.	
  

•  Follow-­‐up	
  and	
  mul(wavelength	
  observa(ons	
  are	
  
tremendously	
  valuable	
  

•  Unan(cipated	
  detec(ons,	
  new	
  class	
  of	
  sources	
  
emerging	
  

•  Please	
  support	
  MAXI,	
  so	
  that	
  it	
  can	
  con(nue	
  
beyond	
  the	
  “official”	
  2	
  year	
  mission	
  	




GSC	
  All-­‐Sky	
  Scan	
  Movie	


•  Red:	
  2-­‐4	
  keV,	
  	
  Green:	
  4-­‐10keV,	
  	
  Blue:	
  10-­‐20	
  keV.	
  

•  Raw	
  data.	
  Exposure	
  not	
  corrected.	
  	
  

•  Not	
  cleaned	
  for	
  background	
  varia(on,	
  sun-­‐light	
  leak,	
  and	
  solar-­‐paddle	
  
reflec(on.	
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