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What is the problem, why it 
is important to solve it 
soon, which solution we 
propose and what are the 
results already achieved.
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• Neutron Star-Neutron Star 
[NS-NS];

• Neutron Star-Black Hole 
[NS-BH];

• Black Hole-Black Hole 
[BH-BH]
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here we need a finer 
resolution 

FREQUENCY DOMAIN WAVEFORM

frequency

The latest parts of the waveform don’t need the 
same sampling of the first ones

am
pl

it
ud

e

the chirping feature in frequency domain

SAMPLING THEORY 

�f  T [s]�1

~one point every cycle
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We can adapt the sampling frequency

T1 > T2 > T3

�f1 < �f2 < �f3
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PHASE INTERPOLATION

 (f) =

Z f

fj

d (f̂)

df̂
df̂

h̃(fj+1)
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 (fjk) =
 (fj+1)�  (fj)

fj+1 � fj
k�f0

= � jk
h̃(fj) ,

IN

f [Hz]

h+

fj fj+1

fj,k
 (fjk) =

 (fj+1)�  (fj)

fj+1 � fj
k�f0

= � jk
~ (fjk) =

 (fj+1)�  (fj)

fj+1 � fj
k�f0

= � jk

h̃jk ⇡ �jk ⌘ h̃(fj)e
i� jk

h̃jk ⇡ �jk ⌘ h̃(fj)e
i� jk

h̃(✓, f) ⇠ A(✓, f)ei (✓,f)
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For one of the simplest waveform models : 

results & model dependence
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With a OVERAL GAIN for 
Lowest frequency cut off 
of 40Hz of about a factor 

of 30



GW astronomy is here 

New instruments        better low-frequency sensitivity 
better low-frequency sensitivity        more and longer data

multi-banding + phase-interpolation 
good results already

WORK IN PROGRESS:  
✦ can we improve the results? Probably yes 

 on going further investigations

multi-banding + phase-interpolation  
                wide range of applications

SUMMARY

Need to process data faster

Thank you for your attention 

Thank 
you for y

our attention
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In our case 
definition of 

frequency step 
in band “l”



definition of the frequency set



definition of the frequency set



STATIONARY PHASE APPROXIMATION


