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Abstract: 

Methods o f  matched-fi 1 t e r i  ng o f  data f o r  mu1 ti parameter s ignal  s 
are out l ined.  Results o f  the recent ly  completed a l l - s k y  search f o r  
g r a v i t a t i o n a l  waves from spinning neutron s ta rs  i n  the data from 
the resonant bar detector EXPLORER are presented. S t a t i s t i c s  o f  
the candidate events are given and the up e r  bound f o r  t he  amplitude 
o f  the 

the analysis o f  t e data from lase r  i n te r fe romet r i c  detectors. Both 
t o  the ground based interferometers t h a t  recent ly  s ta r ted  t o  c o l l e c t  
data and t o  the planned interferometers i n  space. The main l i m i t a t i o n  
o f  the matched- f i l ter ing method i s  the computational power avai lab le.  
The need f o r  l a r g e  scale computational f a c i l i t i e s  t o  analyse 
g r a v i t a t i o n a l  wave data i s  emphasized. 

r a v i t a t i o n a l  wave i s  set .  I t  i s  s R own how the methods and 
the tec  # niques ap l i e d  t o  the case o f  the bar data can be used i n  R 
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Introduction 

+:+ Detection of gravitational radiation is considered 
as a great challenge. Once detected it will 

provide a wealth of astrophysical information 
complementing observations through 

electromagnetic radiation. 
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The Talk 

+:+ Methods and tools of gravitational wave 
data analysis - significance of the cell 
concept. 

+:+ Analysis of the EXPLORER bar detector 
data. 
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Linear parameterization of the response 

+:+ For observation time of few days and a few Hz 
bandwidth linear representation is an adequate 

. *  approximation. 
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Taylor 
expansion 

Find a regular grid so that 
each elements of the grid is 
inscribed into hyperellipsoid 
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AZZ-sky Search of the EXPLORER Data 
EXPLORER resonant bar detector 

The EXPLORER detector is operated by Italian group called ROG 
currently led by Eugenio Coccia. The analysis is performed by a 
team consisting of Pia Astone, Kazik Borkowski, Piotr Jaranowski i 
Andrzej Krolak and is carried out on the basis of Memorandum of 
Understanding between the ROG group and Institute of 
Mathematics of Polish Academy of Sciences. 
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Search progress 

+:+ Our website: 

h tt p:llwww. ast ro . u n i .to ru n . PI/- k b/Al I S kylAl I Sky a h t m I 
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Data characteristics 
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Candidate statistics 
If there is no noise F has X2distribution with 4 degrees of freedom. 

Northern hemlsphere 
1 

24 26 28 30 4 

Northern hemisphere 

O 9 1 C 1  
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Candidate verification 

1. Transformation from parameters (po,pl ,A,B) to 
astrophysical parameters (f, fl, a, p) . 

2. Search on a small grid around astrophysical parameters. 

3. Search in a different 2-day stretch of data. 

4. Search in a 4-day stretch of data containing the original 
2-day stretch. 
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