UNIVERSITY OF l

Southampton

Black-hole binaries in the AstroSat era

Tomaso Belloni
(INAF - Osservatorio Astronomico di Brera)
Visiting Professor, Univ. of Southampton

10 JANUARY 2017 TIFR - Mumbal



A BIT OF HISTORY: NOIS
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A BIT OF HISTO

RY: QPO
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STATES

see Kylafis & Belloni (2015)

Jet line
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FAST TIME VARIABILITY

e Dependence on source state —> related to physics

* Fnergy dependence —> spectrum changes fast

e Broad-band noise components —> lots of noise

e | ow-Frequency Quasi-Periodic Oscillations —> Common
e High-Frequency Quasi-Periodic Oscillations —> Rare

e Accretion and General Relativity —> Which is which?

e [ast variability at other wavelengths
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Belloni, Motta (in prep.)
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SROAD-BAND NOISE: FLUCTUATIONS
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2Y OR NOT TO VARY ?
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LOW-FREQUENCY QPO: LENSE-THIRRING

Lense-Thirring precession & MRI _‘_ Truncated disk model

Stella & Vietri 1998a,b, 1999 Done, Gierlinski, Kubota 2007/
Ingram et al 2009, Ingram & Done 2010, Ingram & Done 201 |
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LOW-FREQUENCY Q

PO: LENS

—-THIRRING

Ingram et al.
(2016)
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HIGH-FREQUENCY QPO: GR
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GRO J1655-40: UNIQUE SOURCE

Only source which shows simultaneous type-C and 2xHFQPO
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MODEL CAN BE TESTED

The Relativistic Precession Model
(RPM) predicts three frequencies

Relativistic frequencies: keplerian,
nOdaly I—ense‘Thlrrlﬂg AR aslevise.

AC radial epicycle |ur]
BC periastron precession [vg-ur]

We have three freq uencies A v Trc

BC nodal precession [vg-ve)

STELLA &VIETRI 1998; STELLA,VIETRI & MORSINK 1999




THREE EQUATIONS

'Solution for

la=0.29 +/- 0.01
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XTE J1550-564: THE NEXT BEST

't shows simultaneous type-C and 1xHFQPO

typeC = 13.08 +-0.08 Hz|

HFQPO = 183 +/ 5 Hz ﬁ g i)
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POs IN HSS
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OPEN ISSUES

e Additional evidence (HFQPOs are few)

e GR, BH spin, ISCO, BH signature
e Modulation mechanism (QPOs not from disk)
e Other types of QPOs

e Connection to MW observations (radio, IR)

e Unified model for NS LMXB
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THE PRESENT

A: 00533836000

Swift J174510.8-262411
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THE PRESENT

Yadav et al. (2016)
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THE FUTURE

eXTP satellite

A satellite with the largest focusing and collimated
telescopes

« Payload characteristics
— Short FL for multiple modules
— Polarimeter with imaging capability
— Deployable panel for collimated modules
@\%%

S (S .

KEFRXST 2ot B il
/Larqe Area Detector, LAD* 40

........

...........

..........

r"ﬁmﬂlii
Wide Field Monitor, WFM*3

T ———
Spectroscopic Focusing Array, SFA*11




