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Shot Noise
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Newtonian Noise

grav. constant G = 6.67-10° 1
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Virgo Sensitivity Curve

General constants Temperature

Soltzman constant

material properties

H H 4 3 o S < a4
steel {(wires): densita acciaio

c8

th

cal.spec.per unift.vol. {J/{K m3}}

cond. therm. acciaio W/ {m Xj)
coef. dil. therm. viacciaio B
Ay'éid strength (Pa) .
Young modulus - (Pa}

) ioss‘ angie.

fused quartz {(mirror}: --densita quarzo

“ - ¢ "misurato ad Orsay’

Geomeltrical parameters
‘mirrorss:

near mirror {ci:  mirror height he = .10

mirror radius’

Bc (b) = A/b® + Re? Be (ble) = 0.176777

Cmirror mass - . mc "= ®-Rc -he-pm

. mirror momentum of inertia Ic = me-|

far mivror {f): mirror height hf = .20
‘mirror radius
' ‘haltf wires separation
UBE(b) = ABF S RES Bf (blf) = 0.176777

mirror mass : mf = m-RE“-hf-pm

mirror momentum of inertis - If:

- half wires separation .’ ... . oo
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pw = 7.9-10°

cstg = 502
cst = cstg.-pw

kthst .= 16.3

ast = 17:10°°

BB = 2.6-10°

lc ==

Rc =175~

e =

A\
R'c2 }

© RE = .175

blf = 0.025

mf = 42.332961

Ic = 0.179695




- wires: ; length L =0.7

‘to déetermine the radius we assume a safety factor of- kk = .65

ro= BT L. 9 883006°10 O 2-rc-10° = 197.660129 we assume  rc = 100-107°
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= 1.397668°10 * 2-rf-10°% = 279.533635 we assume rf =

W=

. o . . . , . . 4T -
moment of inerctia of the wire cross section I2¢ ‘= ¢ —4— I2f = rf’

Thermal Noise

Thermoelastic damping in-'steel wires --=-- n2ar mirror-------roEs e
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: : = 221 947552 <[>thc(w)
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ethcf\z-x-l, 2. 068465 10 ¢penc(w) :—ﬂ«j’

th'ci‘iz_-rc-io\ = 2 064317 10

£, = 0.104713 Phic;, = Othe! 2-Tf;
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definisce un phi operativo, per i processi dissipativi nei f£:ii,

i
. dato aalla somma del . nh:.. ccstanfe + phi. termoelastico

¢wc(w) = s+ ¢thc
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lzstic damping in steel wires -----
2 N .
E-gst -T cst- (2-rf)° 1 AWt
= 98.643401

othf (w} = ——— A= 0.
2-m-2.16-kthst 271 1wt
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Y = 4.653663°10 ° 1.491254°10

opent (w) ° f'ﬁPthf(w) 4)penf<2-n-l)‘ =

?E Al mf-g
gpenf{ 210} = 1.476236°107

Phifyy = Gthf({2-mf;,
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Si definisce un phi operativo, per i processi dissipativi nei fili
‘daro dalla somma del phi costante + phi termoelastico
dwf (w) ‘= ¢s + ¢thf {w)
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h (m/sqrt(Hz))

Virgo Thermal Noise
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