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Black Hole Universe



High-Frequency oscillations in BHT
• 30-450 Hz

• Very few detections

• Ratios?

• BH mass?

• Resonance model

• Too few points... some of them not even real
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Mass correlation?

Last RXTE one from IGR J17091-3624 (Altamirano’s talk)



RXTE observed many BHT many times

Dunn et al. (2009)



Need for a systematic analysis

Belloni, Sanna & Méndez (2012)



Strict procedure

Belloni, Sanna & Méndez (2012)

Exclusion of hopeless observations
Automatic detection procedure
Look for one significant peak (> 3σ 1 trial)
Check all by hand
Re-fit manually

Found 42 detections (> 3σ 1 trial)
7 sources (no GRS 1915+105 & XTE J17091)



Number of trials

Belloni, Sanna & Méndez (2012)

Very important issue
For each source:

Number of soft+hard observations
Number of independent frequencies

Select only detections with P<1%

Left with 11 detections
No double peaks



The final detections

Belloni, Sanna & Méndez (2012)

Very important issue
For each source:

Number of soft+hard observations
Number of independent frequencies

Select only detections with P<1%

Left with 11 detections
Two sources: XTE J1550-564 & GRO J1655-40



The final detections
Belloni, Sanna & Méndez (2012)



XTE J1550+564
Belloni, Sanna & Méndez (2012)



GRO J1655-40
Belloni, Sanna & Méndez (2012)



GRO J1655-40
Belloni, Sanna & Méndez (2012)

Nowak (1995)



What we have
Belloni, Sanna & Méndez (2012)

Few detections (others)
Special ratios?
NO type-C QPO
Only intermediate states

Higher ν:
Narrower peak
Harder spectrum

Same as kHz QPOs in NS?
Boundary layer effects?



RXTE and THE FUTURE
• The near future: ASTROSAT (2013?)

• Better than RXTE above > 20 keV

• Coverage?

HTRA - Άγιος Νικόλαος 
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LOFT
• Selected for assessment by ESA

• Launched in 2020+ ?

• 12 m2 effective area

HTRA - Άγιος Νικόλαος 


