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ON times of resonant detectors from 1 Jan 1997 up to13 Jun 2003
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of a resonant g.w. detector
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The detection of bursts

The DAGA2 HF noise estimators
for matched filters on

non-stationary noise
P.Astone, S.D Antonio, S.Frasca, M.A. Papa

Three procedures are used for the estimation of the noise:
'whole' ‘clean’ ‘'varying memory (adapted)’
( presented by S. D' Antonio at the GWDAW?2002 in Kioto)
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Burst signals for a bar detector:
we use to model them as 'delta’ signals

> [Is this reasonable, given the actual bandwidth ?

> Which sources are suitable to do coincidences
within a network of bars and interferometers ?
2 approaches:

--> Analytical
-->Simulations, adding fake signals to the noise of the detectors

(P. Astone, S. D' Antonio, A. Pai with the help of V. Ferrari)




Burst signals for a bar detector:
we use to model them as 'delta’ signals

> G. w. from the core collapse: Muller catalog

> G. w. from neutron stars at different evolutionary

stages (Ferrari, Miniutti, Pons astro-ph/0210581 and CQG 20, S84 1
presented at GWDAW?2002 in Kioto by V. Ferrari):

hot joung stars: damped sinusoids with f(t) and T(t)
cooled stars: damped sinusoids with T and T, for the QNMs

(T 'moderate’ ; T 'small' -->the spectrum becomes 'flat’)

> G. w. from the Ringdown of BHS: damped sinusoids
(T~ 10-5 s M/Mo f ~ 12kHz/(M/Mo))



Practical problems of coincidence analysis:

The sensitivity of each detector varies with time

The sensitivities of the various detectors are different

The same signal generates events with energies different
for each detector

Use of Energy filters and Antenna pattern

selection algorithm based on the event energies)

CQG, 18 (2001)
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Heview critically how our bellets are
modified by the actual observation.

-> Bayesian analysis
P. Astone,G. D'Agostini,S. D'Antonio CQG 20 (2003)

Ingredients of the inference are:

-->the data;
-->the knowledge of the detectors;
-->hypotheses on the underlying physics;

-->the physical quantity with respect to which we are uncertain is

the g.w. rate on Earth, r, and the model responsible

for g.w. emission;

-->we are rather sure about b, but not about the number which will
actually be observed;

-->what is certain is the number nc of coincidences:




HeVIeW g - onars are
me~"~  |f new information -which has to ~_
be independent from our data-

is avalaible, the hypotheses might
change and it is easy within this
Ihg—.--...\ inferential scheme to re-evaluate
Bayes factors

-->the data - —Aff
-->the knowledge of the detectors
-->hypotheses on the underlying physics;

-->the physical quantity with respect to which we are uncertain is
the g.w. rate on Earth, r, and the model responsible

for g.w. emission;

-->we are rather sure about b, but not about the number which will
actually be observed;

-->what is certain is the number nc of coincidences:




MOU TAMA300-ROG

The TAMA group and the ROG group share the joint goal of observing
gravitational radiation as an astrophysical probe.

This agreement is intended to establish and define the exchange of data
collected by the TAMA interferometric detector and the bar detectors
Explorer and Nautilus in the year 2001, when these detectors had
simultaneous periods of observation.

The data exchange covers the time period from
August, 1** up to September, 20"




Nautilus 2003 data

MAUTILUS 2002 121.5 days of operation
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Explorer 2003 data

EXPLOREE 2002% 182 days of operation
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EXPLORER 2001
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Explorer and Nautilus 2001-2003 run
figure: up to Oct, 20 - we are taking
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AIlI-SKY SedrcCrn 101r g.w. iroim neuwuron sudrs.
MOU Rog-A. Krolak and collaborators
Explorer, 2 days of Nov. 1991 strain*10722/Sqrt(Hz)
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spinning neutron stars
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Abstract. We present results of the all-sky search for gravitational-wave signals
from spinning neutron stars in the data of the EXPLORER resonant bar detector.
Our data analysis technique was based on the maximum likelihood detection
method. We briefly describe the theoretical methods that we used in our
search. The main result of our analysis is an upper limit of 2 % 10—23 for the
dimensionless amplitude of the continuous gravitational-wave si
any direction in the sky and in the narrow frequency bans
021.76 H=.

'QG, vol. 20, Sept 2003
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All-sky search |l and Il
using Explorer 1991 data

Thanks to a very good team-work and
coordination among different groups we have
been able to repeat the overall-sky search
over two different stretches of 2-days
Explorer data-----> now we have three sets of
candidates, which have to be analyzed
looking for coincident candidates

---->WEB site:



| All-Sky SearchII |
- of EXPLORER Data
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T'he search has started on March 20, 2002 and it 15 perrorsmew o —ewwewompliers in Rome and Bologna.

http://www.astro.uni.torun.pl/~kb/AllSky/AllSkyIIl.html




VMIUU KUG-VI1IKGU Kome on
the search for continuous signals

Talk by Sergio Frasca

The search method is based on a hierarchical method.
e Short FFT data base
* Construction of Time Frequency maps

* Hough Transform (inchoerent, no phase information is
used)

e Candidate Selection

-‘ Coherent search \in the selected frequency ranges
(Zooming, Doppler correction , FFT.....)

* New iteration

Web site: grwavsf.roma1l.infn.it/pss




OO0 dSliro Sechions Page

o Introduction 2
U Se r JPL Planetary and lunar ephemerides 2
C-code to read the JPL files a

= Movas package {Novas.h, Novas.c) <

G u ] d e Defininion of the constants ( Novascon.h Novascon.c) 10
The library P55-astro ( PSS-astro.h, PSS-astro.c) 11

Ephemeris file 11

Constant definitions 12

Astronomical time conversions 2

Modified from Novas.c 14

Functions used to read the jpl ephem file 15

Doppler effect 17

Einstein effect on the Doppler shift 17

Emstein effect on the Doppler shift {vector output) 17

Shapiro effect on the Doppler shift { vector output) 17

Detector velocity 18

Source position 138

Coordinate conversions 18

Vector utilities 19

elaboration of components 19

scalar product: 20

Appendix A: JPL ephemeris files and their use to get Doppler shift af the detector | 21
Appendix B: Astronomical Times 23

Appendix C: Contributions to the Doppler effect 24

Appendix D: Tests with TEMPO 26




Target of the search:

* All-sky blind searches, over long observation
times, using the hierarchical procedure;

* Tests on the efficiencies and computer needs
comparing the hierarchical procedure and a
fully coherent search.



MOU between the Max Planck Institute for Gravitational Physics (AEIl)

and the Rome g.w. group (ROG+S. Frasca+A. Krolak):

The purpose of the MOU is to establish and define collaboration for the joint
analysis of data taken by the ROG detectors, for the search of continuos
g.w.

* The D.B. consists of 17191 Nautilus FFTs (header + data);

* Each FFT has a time duration of 27.96 minutes (number
of samples=131072) and data are not interlaced;

* The frequency ranges from 896.45 — 935.5 Hz, and the best
sensitivity is around the two resonances, at 907.08 Hz

~+  Vetoes: 9252 FFTs survided, which means an
observation time of 179.66 days;

* We plan to do coherent analyses pointing at the Galactic
- ' and to Globular Clusters in Milky —



Tue, 25 Jun 2002 11:48:49 GMT  (E6kb)
ch for correlation between GRB's detected by BeppoSAX and gravitational wave detectors

'LORER and NAUTILUS
w: P_Astone, M. Bassan, P. Bonifazi, P. Carelli, G. Castellano, E. Cocela, ©. Cosmelli, G. D'Agostini, 3. DiAntonio, V. Fafone, G, Federci, F. Frontera, ©.
2L, A Mann, Y. Minenkow, [ Modena, G. MModesting, A. Molet, E. Montanan, G. V. Pallotdno, G. Pizeella, L. Quntden, A Rocchi, F. Bonga, A. Boccha, B,

1 G. Toraoli, I, Wisco
ents: 14 pages, 7 figures. Latex file, compiled with cemik.cls {provided in the package)

Data obtained dunng five months of 2001 wath the gravitatonal wave (GW) detectors EXPLORER and NAUTILUS have been studied in correlation
with the garma ray burst data (GRE) obtained with the BeppoSAX satellite. During this period BeppoSAX was the only GRE satellite in operation,

while EXPLCRER and WAUTILUS were the only GW detectors In operaton.
No correlation between the GW data and the GRE bursts has been found. The analysis, done over 47 GRB's, excludes the presence of signals of

amplitnde h ==1 .2 * 10*{-18}, with 95 % probability, if we allow a time delay between GW bursts and GRB within +-400 s, and h == 6.5 * 104{-19}, if
the time delay is within +- 5 5. The resultis also provided in form of scaled ikelihood for unbiased interpretation and easier nse for further analysis.

: Source (66Kkb), PostScript, or Other formats
delivery types and potential problems)
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