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YANR 23 DS (Suspension Thermal Noise)
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k
60sus = \/4 ik w(i))ib (w > wp)
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> 71+ Qfif, #iRERY, 'iE-Iﬂ—x» I iK%z
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IR=3 0 clime="3.0 c;;" [ = 0.057 kg - m%,-M =7.6'kg
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Bulk : Numata+ , Phys. Lett. A, 284, 162 (2001)
FIexure Re|d+ Phys Lett A 351, 205 (2006) :
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*BIRME h <107 Hz Y2 (f = 0.1 Hz) .
> L=30cm DEE. y/p <3.4x107" m’/kg
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Aluminum

Sapphire

Silica/glass

Silicon
Cupper
Titanium
Tungsten
Platinum
Gold

Niobium

Q-factor

10°
10/
106

108 -

Young’s
modulus

72 GPa

335 GPa
---- GPa

Density p

2,700 kg/m3
3,970 kg/m3
2,500 kg/m3

2,329 kg/m3
8,960 kg/m3
4,500 kg/m?3
19.300 kg/m?3
21,500 kg/m3
19.320 kg/m3
8,560 kg/m3

Volume Mag.  Mass Mag.
Susceptibility y Susceptibility
20.6x10 0.61x10°
?2?7?x10° ?7?2?x10°
-13.2x10° -0.42X10‘§
3,219x10° 110x10%
0.68x10°  -0.086x107°
180x10-° 3.18x10°
77.6x10% 0.32x10°
264x10° | 0.98x10°
-34.5x106  -0.14x10%
236x10€  2.20x10°

TR 41 57 pn s ot ook 16 DAL 44 50 b s o ook 16 DA 40 50 b s o oo 16 DL 40 57 b s o o o 10 D 40 51 b s o oo 16 DL 4157 b s o oo 10 DA 4 51 b s i oo 16 DA 454 b5 &

[ cm3/g ]



%‘Bﬁiﬁﬁﬂﬂ)ﬁi

SRS 04 524 4 P00 e at 18 DAORS 01 2 40 4P s 1 DALONS 01 2 10 4t (b 10 DALORS 10 62 10 s Fs.uh 15 DALRS 14 62 10 b st 15 DR 14 62 10 et b 18 DR 14 6 P 4Pt et 1R FALCRS 14 62 P 4Pt et 18 A.CHS 04 62 1 4Pt e 18 PALERS 03 62 40 s st 1A FALONS 14 62 12 4 Sl

iﬁh%m;t/—)bh
S02hzCe 106 DR .

* EERMUIEACAREIIVY
= BB EE MBI PD,,.,,Sr,Ca,Cu;0, I e

* BRFRE Nl_OOK JE v ccersoeiam

* =k BEE 1mm. KM, SRR AR MIBERV0L.50 (2004)
HIBDES|E '

* HEBEIZEEENE > FE5H5ELSIL.

* A RRE < InT/HzZV2.
BT ROMIEEEF v BN TD.

* REEAREREEFZRATDES (Au-Pt, Al-Sn, Cu-Al).

* BRTHBBEREL.
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>L=30cm, T=4KDEE, P<1.4x107® Pa
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SRV A KO T RN TEB T EEN?
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7RI DR .

2?2*&”? 2 fO = 1.8 mHz gEVT > o B 1D
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‘ SHEEZ R 2.5x 10712
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HERVADMHESE §
A9 = Ax/Ah EFREE. ny 0

> A9 =105, Ah = 1074 =>lrk
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From Web Page:

PHYSICS DIVISION
Lawrence Berkeley National Laboratory

D. J. Kapner et al., Phys. Rev. Lett 98 (2007) 021101 Challenging our Understanding of Gravity

s [

ELECTROMAGNETISM

General refativity 1eds us that
gravity warps 3l of space
and 15 therefore sensaive to
a3 the dimensions of space.

2014SEFE i HA IRICEBRMIBZE 1T (20145F EHRKAH)

Tabletop Experiments
Some paradoxes of particle physics can be investigated in surprisingly

drect ways. Measuring the force of gravity extremely carefully with a
tabletop apparatus could reveal the existence of hidden dimensions

The astonishing possibility is that, at very short distances, gravily may
no longer follow Newtons Law (force of grawty vasies inversely with
dstance squared). The actual strength of gravity at less than 1/32 inch
(0.8 mm) s being tested using exquisitely sensitive instruments, such
as the precision torsion pendulum at the left. A deviation from
Newton's Law would be evidence for hidden dimensions.

Gravity and Hidden Dimensions?

Gravity Is 5o weak that a tiny magnet can hold up 3 paper ¢ip against the gravity of the entire Earth, Perhaps gravity 5
weak because its effect is spread out over more than three space dimensions, while stronger forces like magn
confined 1o just the three dimensions we percesve. Notice that the fiekd lines below are more spread cut in the

ONS than in two dimensions, The same would be True companng four damensons 10 three dimensions.

GRAVITY?

/’\
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A_Shotr-Range_Test_of_Newtons_Gravitational_ISL.pdf

*@-top - (x,y,z, ¢) stages to
control position of fiber suspension

evacuum vessel; turbo pumped,
~10-6 torr

*3 leveling legs, ~3mrad/turn

eAutocollimator — laser and
detector to track pendulum twist

ecalibration turntable

eThermal enclosure

eradiator \

eAll within a cleanroom

Presentation by Eric Adelberger
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