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. and the coded mask princ.iple.
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AL and the coded mask principle
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" Detector image = shadowgram
superposition of mask shadows created
by sources in the fov
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TEGRAL / IBIS
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=>.Analysis of individual detector pr'oduc‘rs-(ISGRI mostly)
=> Photons can interact in both detectors: Compton
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ompton telescope

~ The Compton mode events us! ISGRI and
PICSIT events in temporal comudence
within a window tw-3.8 us.
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ompton telescope

~ The Compton mode events us! ISGRI and
PICSIT events in temporal comudence
within a window tw-3.8 us.

vendredi 22 juillet 2011



ompron polarimerry

(Forot et al. ‘08, 661z et al. '09)

Compton scattering cross section is
- maximum for photons scattered at
right angle to the direction of the
incident electric vector =>
asymmetry in the azimuthal profile
of scattered events.

Bmodulation

ao = modulation factor

polar. fraction = PF = ao/ai00

ai00 = modulation for.a 100 %
polarized source.

: = PA = - /2
PA 456 azimuthal scolleredzgongle (deg.) pOIGr' a;gle 1/)0 .77,'/ [JI]

aioo heeded to estimate the pulse fraction.
aioo obtained from simulations (See Forot et al. ‘08 for all details and
Application to the Crab).
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X-1: an INTEGRAL vnew

- (See V. Grinberg's Poster)
v One of the 1st X-ray sources (siaconni et al. '62)

v HMXB with BH: HD 226868 (O Sg) + Orb. P => Moc ~10 Msun (Webster & Murdin ‘72; Bolton '72)

v 1st Galactic Black Hole

v Persistent source

v «Canonical» Spectral transition

v Jet source : compact jet (eg. stirling et al.'01), discrete ejection @ spec. trans (wilms et al. '07)
v «Test» source during INTEGRAL PV phase 10/2002-01/2003

v See recent review by Nowak et al. 2011 arXiV 1107.2391
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X-1: an INTEGRAL view

- (See V. Grinberg's Poster)
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X-1: an INTEGRAL view

- (See V. Grinberg's Poster)
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al Spectral Analysis

all TBIS data without discrimination on spect
as much as possible the SNR at high energies

dered data collec’red by ISGRT and the omp‘ron mode
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Compton (0.4-3 MeV)
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HClr'd (> 500 ke\/) TCUI COHfir'med (e.g. Grove et al. '98, Cadolle Bel et al. '04)
Spectral analysis => 2 Components required:
Thermal Comptonisation kT~50 keV

+

Power law above 450 keV I'=1.6
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Polarimetry

~ 200-400 keV

PF = 7i30°/o,

O PA=140+15°
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To summarise

mp’r'on): not polarised Hard tail: polarised

0 -

T IIIIII|
| lllllllI

N

X

100 200 300
angle (degree)

\]_,

10 counts/s

| ll[llll

I IIIIIII|

o N

|

T IIIIIII
1| lllllll

TITTITT

>
v
s
]
N
=
O
.
-
O
il
O
i
o

| IIIIIII]

=N
llIIIlllllll""lllllllllll LAl
L 11 11111‘

o N
T[T

10 counts/s

0 100 200 300
angle (degree)
L

100

| IIIIlII|
| llllll[l

Energy (keV)

vendredi 22 juillet 2011



chrotron from jet?

-Presence of a compact jet in hard state (60% of all scw from HS)

-Hard tail photon index : Nph(E) ~ET, I'=1.6 +0.2
Synchrotron emission <=> population of e- with energy distribution power-
law with spectral index p <=> I'= -(p-1)/2

Our result =>p = -2.2 + 0.4 close to «canonical» value p=2

-PA is 100° away from direction of jet: similar deviations seen in
AGN (Lister & Homan, '05)
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chrotron from jet?

-Presence of a compact jet in hard state (60% of all scw from HS)

-Hard tail photon index : Nph(E) ~ET, I'=1.6 +0.2
Synchrotron emission <=> population of e- with energy distribution power-
law with spectral index p <=> I'= -(p-1)/2

Our result =>p = -2.2 + 0.4 close to «canonical» value p=2

-PA is 100° away from direction of jet: similar deviations seen in
AGN (Lister & Homan, '05)

Very likely YES!
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Conclusions

Combining 9 years of INTEGRAL data:
=> We have obtained a detection of Cyg X-1 up to 2 MeV
=> The 20-2000 keV spectrum shows 2 components:
Thermal Comptonisation <=> Corona
Power law tail of (a priori) unknown origin

=> First detection of MeV polarisation in an XRB
=>The corona is not polarised
=>The pl tail shows 66 7% polarisation with an angle of 140°

=>P| properties (including polarisation) consistent with
synchrotron emission from the jet
=> First detection of jet emission at MeV energies




uture developments

into states (work on-going) + Soft X-rays

Transitional +

—  Hard Comparison wifh radio
—  Soft
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uture developments
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