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RESONANT DETECTORS

Spectral density

W2 = 8, (F) = Tiiocer, i
Pulse sensitivity
n= 1 [S(E)
1o\ 2 Af
Bandwidth
Af = To 4T,
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Data Analysis

. Coincidence search among
ALLEGRO, AURIGA,
EXPLORER, NAUTILUS,
NIOBE

. Correlation between
EXPLORER and NAUTILUS
for measuring the stochastic
gravitational wave background

 Search for monochromatic
gravitational waves.

. Search for correlation with
cosmic gamma bursts
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- Search for monochromatic
grav1tat1ona1 waves with the present
- sensitivity of Explorer

Integrating over one year

h=2102%

In one week

h=1.5 1024

Combining 52 weeks

h=5102%



Search for correlation with
‘cosmic gamma bursts

Using the Explorer and
Nautilus data in the years
1991 and 1995-1997 and
226 gamma bursts 1no
correlation has been found
at a level of

h=21019

within = 20 minutes around
the gamma trigger time



THAKNSDUCER

PARAMETERS

Explorer

Nautilus

Near future | Optimistic
Ctrasd (F) 391079 421070 12108 20108
d(um) 52 49 10 6
Lo () 25 2.9 " 2.0 2.0
LH 1,6 10 8.0107 1.010° 1.0 10
Lin(H) 1.010® 1.0 10°° 1.010° 1.010°
Ky 0.77 0.77 08 0.0
Lsq 561011 561011 501071 501011
ke 05 05 06 0.7
My 1.54 1073 1.16 102 1.431073 127107
Ny 530 647 566 636
MSQ (H) 37102 3.710° 42102 4.910°
Tt (H2) 1865 1584 1231 1027
T (K) 2.7 0.1 0.1 0.1
tau (s) 350 500 1000 2000
©p (@ oNH2) | 30106 20106| 1.0106| 20107
Ty, (estimate) 171072 121072 '5110°° 87107
E (V/m) 6.2 10° 8.0 10° 10107 1.0107
m;  (kg) 0.40 0.30 0.12 2.20
Thack action (estimate) 14107° 8.6107 6.610°3 59103
Toff (1K) 5200 280 12 2
he (1 ms) 610-19 | 151019 61020 210720
bw (Hz) 1.9 0.92 11 39
mode spacing (Hz) 17 15 9.1 40
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SFERA

R&D activity for a large spherical detector (100 ton, 20 mK)
Funded by INFN (July 1997)
3 years program 1998-2000 (IMS) :

sy

build a prototype spherical detector}(10 ton, 4K) I

Material: CuAl
Diameter: 1.3m
Frequencies: 1700 Hz, 3200 Hz

Suspension system decoupled from the cryogenic
system

Fast cooldown
T=4.2 K, implementable with a dil. refr. T=50 mK
At the end of the R&D, year 2000, SFERA may become a detector in

data taking or be used as a test facility for the large (M =100t) spherical
detector

Collaboration with GRAIL in progress:
Investigate other materials and fabrication techniques

Study cosmic rays effect



Suspension system for prototype sphere

February 20, 1998
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measure the vibration isolation of the
suspension system at room temperature

cryogenic test and test of the fast cool down

measurements of the 5 quadrupole modes at
4 K with non-resonant transducers (PZTs)
first complete test for the

cryogenic-suspension system

test of signal processing and data acquisition

measure the Brownian noise of one
quadrupole mode with a resonant transducer
and dc SQUID amplifier

ultimate test of cryogenics and suspensions and
evaluation of the duty cycle at the highest possible
sensitivity



Target sensitivity for the
100 tonne sphere

h=5x1024 1

JVHZ
Af = 50 Hz

h=3x10-22



Interferometers and sphere

can be operated simultaneusly to make hybrid GW
observatories of unprecedented sensitivity

and signal characterization power

4L ) M
A g
L=0.3-4 km M=40-100 ton
e wide band e absolute h(fo)
e h(t) e source direction

e wave polarization

SUPERNOVAE: source location, absolute waveform
CHIRPS: independent determination of chirp mass

STOCHASTIC BACKGROUND:

o _4.104( 7, )3 P V(20H)?(1075)"
v 700Hz) (1072 H 72 ) | Af .
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