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OUTLINE

❖ BRIEF REVIEW ABOUT THE QUANTIZATION OF BHs

❖ CAGED BHs and THEIR “BOXED QNMs”

❖ LSBBH SPACETIME & 1D WAVE EQ. FROM MASSLESS KGE

❖ COMPUTATION OF BQNMs BY USING THE NEAR HORIZON

SCHRÖDINGER LIKE 1D WAVE EQUATION

❖ ENTROPY/AREA SPECTRA OF THE LSBBH

❖CONCLUSION
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QUANTIZATION
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Kunstater: PRL 90, 161301 
(2003).
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Do black holes have a characteristic 

“sound”? Yes.!!!!
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CAGED BHs with SCALAR CLOUDS 
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• The study of Okawa et al. provides compelling evidence that 
spherically symmetric confined scalar fields generically collapse to 
form caged black holes. 

• The observation of these “characteristic complex resonances” may 
allow one to determine the physical parameters of the newly born 
black hole.
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FOR CHARACTERISTIC RESONANCE SPECTRA
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Bessel functions of the first and second kinds

Ingoing Outgoing
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Boundary Conditions of 
Confining Cavity

0

Boundary of the con…ning cavity is located at the 

vicinity of the event horizon. Setting
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DBC’s Resonance condition:

Using the derivative features of the Bessel 

functions:

Extra Feature (Abramowitz & Stegun):

0



NBC’s Resonance condition:

(Abramowitz & Stegun)

Recall the DBC’s Resonance 

condition:
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0th order resonance equation:

1st order resonance equation:

Using:
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Spectral-spacing coefficient becomes

fully agreement with 
the Bekenstein’s original result!
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Conclusions and Outlook
❖ IT WAS SHOWN THAT BQNMS CAN BE ANALYTICALLY DERIVED 

FOR CAGED LSBBH WHICH CONFINED BY SCALAR CLOUDS. 

❖ TO HAVE THE BQNMS DBC AND NBC CONDITIONS WERE APPLIED.

❖ THE RESULT OBTAINED ARE IN AGREEMENT WITH THE 

BEKENSTEIN’S CONJECTURE.

❖ WE PLAN TO EXTEND OUR ANALYSIS FOR THE OTHER TYPE OF 

PERTURBATIONS : FERMIONS (DIRAC EQ.), PHOTONS (MAXWELL EQ.)  

MASSIVE BOSONS (PROCA EQ.), GRAVITINOS (RS EQ.) ETC.
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❖ MAGGIORE’S METHOD WERE EMPLOYED FOR THE BQNMS AND 

ENTROPY/AREA SPECTRA OF LSBBH WERE DERIVED.


