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THREE DIRECTIONS OF RE-SEARCH IN 1995 :

. STUDY OF DISSIPATION OF ENERGY IN PENDULUM
MOPES OF THE INTERMEDIATE MASS M= 2Kg,
SUSPENDED BY FUSED SILICA FIBERS,

2. MEASUREMENT OF EXCESS NOISE (N TUNGSTEN WIRES
() EXCESS NOISE IN VIOLIN MQDES,

(i) TORSION JUMPS IN THE LOADED WIRES.

3, MEASUREMENT OF MAGNETIC FIELD AND ITS
FLUCTUATIONS IN THE LABORATORY
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Fig. 1. Design of the double fiber pendulum and its SUpPOTT.
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(Q OF THE TORSIONAL-PENDULUM MODE GF THE

TEST MASS SUSPENDED BY TwWO FUSED
SILICA FIBERS,

THis MODE HAS SMALLER RECOIL LOSSES [N
SUPPORT THAN THE ORDINARY PENDULUM MODE

frp = 0.35 Hz

TEORETICAL ESTIMATION OF THE LOSSES :
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THE MEAsured { = (0,5-%-1)-108.

PosSIBLE ADDITIONAL LUSSES MECHANISMS
REQUIRED FURTHER DETAILE STUDY

a) CONTACT LOSSES [N THE SUPPORT STRUCTURE,

6) siLicA vaPovR SEBIMENTS oN THE FIBER
SVRFACE,

c) ?l
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Fig. 2. Time dependence of amplitude of the double fiber pendulum Ne 1
(M = 2 kg., daver = 150-200 mkm, T=2.85 ).
The measured time of relaxation ¢ =4.8%107s (£2 %).
With extraction of residual gas damping ( p = 2*¥10-¢ Torr)
7 =1%108s. (£25%)
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Fig. 3. Time dependence of amplitude of the double fiber pendulum Ne 2
| (M = 2 kg., diver = 150-200 mkm, T=2.95s).
The measured time of relaxation ¢~ =4.6*107 s (£2 %).
With extraction of residual gas damping ( p = 1*10- Torr)
7 =6.5%107 5. (£25%)
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EXCESS NOISE IN THE VIOLIN MOPES
OF TUNGSTEN WIRES

w Ly, = 15 em
| dy = 20 M.
l ww(rz) < 2n- 1.7kHz

/ - 1 [8KsT .. 2.4971°
p <A>THERM - wd ngsj_‘*‘"— 8-10 "¢cm

RAYLEIGHT Drsmsmow 0OF AMPLITUDE

AJ(MEAsz = 10 Hz
AARES w 4'10-11@'1

TIME OF OBSERVATION AETER MOUNTING
OF THE WIRE - 5 DpAys

NET TIME 0F MEASUREMENT-35HoURS .
THE FIRST RUN - 7::(0.4-&0.5)IZBREAK
THE SECOND RUN - ?'Q(O.S-‘.-QS)Q&REAK
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i - TABLE 1

Number of amplitude peaks exceeded the given level

Low siressed sample Well stressed sample Theory
; n:o.SnB n=0.9nB
>10 @ 0 298 <<1
i >9a Q 341 <<1
: >80 4 427 0.19
>Ta 11 " 563 3.2
>6a 38 800 38
>8 a 270 1478 320
>4 0 1748 3848 1900
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DISTORTIONAL MECHANICAL EFFECTS [N THE
WIRE SUSPENSION

THE CHANGE OF DEFORMATION [N THE WIRE
DURING TIME PASSED AFTER LOADING

e

Microptasticity (Fie.8) | MonoToNous DRIFT
ANp creeP  (Fi¢.9) ROTATION OF THE WIRE
(rz-smsss IN THE WIRE ) (Fig.10).

Y
Ilumps 0F THE ANGLE OF TOR.SION 0F THE WIRE

2f = (5107°+ 3107) ey
AT STRESS '
et ES ? 0°??3REAK
THE MEAN RATE OF JUMPS ~ {(Hour)™!
. 3 -2
PossiBLE CONSEQUENCE @ FoR aY¥=10 rap (d=10¢m)
THE CHANGE OF THE ANGLE OF THE TEST

MASS ~ 607 'RAD FOR 10785s.; IF THE LIGHT _,
BEAM DISPLACEMENT AP = §%10 3m, THEN AL = 3*10cm
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Fig.7 . Microplasticity of tungsten wire,
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Fig. 8. Creep of tungsten wire (stress f‘L=0.35qa).
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Fig. 9. Stress dependence of the angular drift rate of the wire.
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THE FLUCTUATIONS AwD THE CHAWGES

el

__OF THE MAGNVETIC FIELD | THE LARORATORY

OSCILLOGRAPH

SPECTROANALYSER
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