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Polgraw-VIRGO 
Institutions in Poland: 

Białystok: UwB 

Toruń: UMK  

Warsaw: CAMK, IMPAN, NCBJ, OA UW 

Wrocław:    SI   sp. z o.o. ,   UWr 

Zielona Góra:  WFiA UZ  

Members: 

7 scientists , 1 engineer, 1 PhD,  3 technicians  

Main contribution: 

Data  analysis,  electronic  engineer ,  vacuum  system 

Main tasks: 

Data analysis,  astrophysics,  organizations of meetings 

Funding:   2010-2014 (grants  from  NCN and FNP) 
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Collaboration with LIGO Scientific 
Collaboration  (LSC) 
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Virgo project collaborates closely with the American LIGO project  which has two 

large interferometric detectors with 4km arms.  

 

Like Virgo detector, the LIGO detectors are currently being upgraded to advanced 

configuration and are expected to start collect data at the end of the year 2015.  

 

By memorandum of understanding between the two projects all analysis of data 

from the Virgo and LIGO detectors is performed jointly by common data analysis 

groups.   

 

All publications concerning searches of gravitational wave signals in data of the 

detectors are signed by all members of the collaborations. 

FUNCTIONS: 
A.K. – Member of Virgo Steering Committee  and LSC-Virgo Data Analysis Committee 
A.K. -  Virgo co-chair of LSC-Virgo  Continuous  Waves  Group 
Tomek Bulik – Virgo co-chair of LSC-Virgo Burst Group  review committee 



F-statistic all-sky search for continuous 
gravitational waves 
in Virgo VSR1 data 
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Andrzej   Królak 
On behalf of the 

LIGO Scientific Collaboration  
and 

Virgo Collaboration 
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Continuous  GWs from spinning neutron stars 
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Characteristics: 
 
1. Long-lived: T >  Tobs 

 
2. Nearly periodic: fGW  ~  ν 

Generation mechanisms (we need a time 
varying quadrupole moment): 

   1.  Mountains 
      (elastic stresses, magnetic fields) 

  2.  Oscillations 
      (r-modes) 

  3.  Free precession 
      (magnetic field) 

  4.  Accretion 
      (drives deformations  from r-modes, thermal 
       gradients, magnetic fields ) 

Courtesy:   B. J.Owen 

Courtesy:   McGill U. 
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List of people from Polgraw-Virgo group that contributed to this work: 

M. Bejger, K. Borkowski, P. Jaranowski, A. Królak, O. Dorosh,  
M. Piętka (reviewers: D. Busculic, M. Pitkin) 
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Conclusions 
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We plan to use  our  pipeline to search for GW signals from 
rotating neutron stars in data form Observational Run 1 (O1)  
of LIGO detectors that should start in September (June) 2015. 
 
At  the moment we are testing our pipeline by analysisng  
simulated gravitational wave signals added to LIGO S6 data. 
 
We are  optimizing our codes and adpating them to run on 
very big computing clusters. 
In paper:  Architecture, implementation and parallelization of 
the software to search for periodic gravitational wave 
signals, submitted to  Computational Physcis 
Communications, we present a parallelized version of our 
basic code that can  run on  1Pflops machines. 


