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o/ T Microquasar or Pulsar?

MICROQUASAR

Cometary radio emmission

Relativistic jets
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Compact object
of center
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optical emission
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R.Dubois




p o

Fermi- LAT
‘“ssermi
S
g 0.8
EGRET: y=-2.190.07 =
MAGIC: y=-2.6%0.2 - os
Veritas: y=-2.6£0.2 = o
0.2
0
-0.2[-
0

—@- September 2006

—ll- October 2006
November 2006
-¥- January 2007

February 2007

- @
o 4=

| I )
01 02 03 04 05 06 07 08 09 1

o B Bdie | on Bkt Bk Bhbbion Bhbbin Bibie Bhbiion Bibio Bkl |
10" — =05 *MAGIC ]
- —— PCA
HEXTE
; star . y=0.16 « OSSE
10 - - - ROSAT
v NIR(JHK)
AEGRET
14 ~—— INTEGRAL
10 e XMM E
N
L 10"
>
=
N
> 10"
10"
E ),
Lo
10 k.7
4
10°

v [Hz]

N v W

el and el el Laid ol
101010 10" 10" 10" 10" 10*° 10*' 10%

10 10* 10* 10* 107 10*

Fermi Symposium Washington DC Nov 4, 2009

The “Easy” Binary: LS | +61° 303
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Reminder of Periodic Effects

~_

1.0

Superior
conjunction

LN L S S IR AL B B B R B R B B B R

1.081

Orbital period ~26.5d -

apastrV
0.775 1

| Dimmest scattering
target

Forward scatter to

05 .
= Be star
Brightest scattering 0.0 peri- B
target: T | astron
= ¢(TG
3 0.275
i 0.5 — -
bright @ GgV 0313 e
vy annihilation @ TeV conjunction ]
L 1 To observer J
1.0 3
ol 2 kpc!
C+ v 1y P T S R T ! Ly by w0
-1.0 -0.5 0.0 0.5 1.0 1.5 2.0

x/a

R.Dubois

observer: harder
spectrum, lower flux
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el Fermi view of LS | +61°303

« ID: position + orbital period

« LS 1+61°303 fitted to R.A.=40.076, Dec.=61.233 with 95%|..,
error radius of 1.8’. This location is consistent with the
known position of the optical counterpart.

* Flux variability is also clearly evident
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/< First definitive detection at GeV energies

days

periastron.
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We detect a periodicity in the LS | +61°303 light curve at 26.6 * 0.5

Folded light curve indicates peaks of emission around

:Periastron :Apastron '
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See no statistically significant dependence
of spectrum on phase
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LS | +61°303 spectrum

v

Exponential cutoff form clearly favoured
over power law: chance prob for PL ~10-°

Unbinned likelihood fitting of the phase
averaged flux yields

F =AE"T exp(-E/E,)

Flux (E>100 MeV) =0.82 £ 0.03 (stat) *
0.07 (syst) 10-° ph/cm?/s

I'=2.21*0.04 (stat) * 0.06 (syst)

E.=6.3 1.1 (stat) £ 0.4 (syst) GeV

R.Dubois
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Points: Fitted energy bins
Red: unbinned power law fit envelope

Blue: MAGIC 1 hases 0.6-0.75
Black circles: Veritas

(systematic errors not shown)
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Dubus et al: A&A 477, 691-700 (2008)
HESS J1825-137

» 06.5 companion star
 nature of compact object not nailed down
* HESS observed orbital period: 3.91 days

S | S5039

HESS J1826-148 * no EGRET modulation seen — spatial coincidence only
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R LS 5039: Fitting HESS Data

7Y J——

HESS sees high and low states,
Depending on phase:

vy absorption huge difference in obs flux
* higher flux, harder spectrum at INFC
* lower, softer at SUPC

* model Fermi by injecting e’s with
spectrum that matches HESS

R.Dubois
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LS 5039 sits in a bath of galactic diffuse emission!
Detected at more than 24.5 ¢
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o T Definitive detection at GeV energies

. \éVe detect a periodicity in the LS 5039 light curve at 3.91+0.05
ays

* Folded light curve indicates peaks of emission around periastron
— out of phase with VHE.
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LS 5039 Energy Dependence
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GeV/ (0.1-1) GeV
We see an exponential cutoff here too.
Indications of spectral variability, most Insufficient statistics at INFC to confirm exp
pronounced between inferior and cutoff. Bulk of data is at SUPC.
superior conjunction
R.Dubois ApJL 706 (2009) L56 12/15
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What sort of emission is this?
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Average spectrum: Average spectrum:
Index: 2.21, Cutoff: 6.3 GeV Index: 1.9, Cutoff: 2.1 GeV

 Exponential cut-offs are reminiscent of the Fermi pulsar spectra; is this
a sign of magnetospheric emission in these systems?

« Difficult to reconcile with orbital variability of spectrum
* Further investigation required
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= Summa ry

First positive identifications of LS | +61 303 & LS 5039 at GeV energies
Observation of exponential cutoff spectrum in both cases

— Looks suspiciously like the spectra from our pulsars...
We’ll keep looking as more data comes in

... meanwhile, look for other “LS”’s in the galaxy...
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