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GWs excite those vibrational modes of a resonant body
that have  a mass quadrupole moment, such as 

the fundamental longitudinal mode of a cylindrical antenna.
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•Because of the inherent weakness of GW signals, 
and the difficulty in distinguishing them from a myriad of 
noise sources, the direct detection of a gw burst require 
coincident detection by multiple detectors with uncorrelated noise.

nc << N1,N2

•Background: expected number of coincidences <n>, 
during the observation time T

n =
N1N2∆t

T

This background can be measured: one shifts the time of occurrence
of the events of one of the two detectors for a number of times, and 
takes the average



EXPLORER-NAUTILUS 2001 data analysis

During 2001 EXPLORER and NAUTILUS were the only two operating resonant 
detectors, with the best ever reached sensitivity.

Sidereal hours

N
um

be
r o

f e
ve

nt
s

ROG Coll.: CQG 19, 5449 (2002)
L.S.Finn: CQG 20, L37 (2003)
P.Astone, G.D’Agostini, S.D’Antonio: CQG 20, 365 (2003) Proc. of GWDAW 2002, gr-qc/0304096
E. Coccia ROG Coll.:CQG 20, 395 (2003) Proc. of GWDAW 2002, gr-qc/0304004



The cross section of a bar detector depends on the 
wave propagation direction and polarization

σ c =
8
π

G
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Indication:

• Hundreds events/year

• Signals at kHz frequencies      NS or BH

• Es ~ 100 mK;  h1ms ~ 2 x10-18; Mgw~ 0.01 Mo

-MGalaxy~ 1 Mo/y

• From galactic disc

Let us discuss further on the really unexpected 
possibility of GWs signals detectable today



Is there an enormous number of compact object in our Galaxy?
The abundance of compact objects in our Galaxy is largely unknown
because they emit little radiation unless they happen to be accreting 
material from a companion star, or, for NS, if they happen to emit pulsar 
radiation in our direction. 

However, if we assume the mass loss of 1Mo/y is due to a 
number of different sources distributed in the galactic disk, 
It is difficult to imagine that its rate changed dramatically with time over 
the age of the Galaxy. The total mass loss over the history of the
Galaxy turns out to be at least 2 1010 Mo  .  For comparison, Mdisk~ 6 1010

There are stringent limits on the mass loss coming from galactic dynamics
- effect on the radial velocity of stars
- outward motion of the LSR
- globular clusters

It turns out that it is difficult to reconcile the indicated mass loss 
of 1 Mo/y with these limits.



Different possibility *:

All bursts originates from a single, relatively close source,
which periodically emits GW bursts.

For instance, if r ~ 800 pc, 

Mgw~ 10-4 Mo ;  -MGalaxy~ 10-2 Mo/y

No more “energetic” difficulties

Periodic behavior from compact objects ?
Example: X-ray bursters

* E.C., F. Dubath, M.Maggiore: paper in preparation 



Candidate source:
Accreting neutron star, periodically undergoing  
structural changes (microcollapses) which are 
accompanied by excitation of NS quasi normal modes 
and emission of GWs

Structural change: 
Phase transition from a hadronic to a quark-gluon 
phase. Energy gained in the transition ~ 0.15 MOc2, 

It may be released in a periodic series of bursts?



V. Ferrari et al. (2002)



Miniutti et al. MNRAS 338, 389 (2003)



A nearby periodic burst source:

Overcomes the energetic difficulties

Can explain the narrow peak in the sidereal time analysis

It is a definite hypothesis that is possible to test on further data
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