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Hot/Cold hybrid suspension o ami,niceias smit

L Steel (300K) Ll Steel (300K)
Temp N=2 Temp N=2
300K m = ~ 20kg 300K m = ~ 20kg
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N=4 N=4
300K m = ~ 20kg 300K m = ~ 20kg
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/\ N=4 /\ N=4
123K m = ~ 40kg 123K m = ~ 40kg
Si (123K) Fused Silica
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LIGO-G1500754

Hot/Cold hybrid suspension o ami/niceias smit

Cold Si suspension (BlueBird4)

Si cryogenic syspensmn BlueB1rd4 m / suspBQuad m
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LIGO-G1500754

Hot/Cold hybrid suspension o ami/niceias smit

Uniformly HOT fused silica suspension

;“used Silica hot syspens10n BlueBird4 hybrid.m / suspQuad m
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LIGO-G1500754

Hot/Cold hybrid suspension ;i ami/nicetas smit

Uniformly COLD fused silica suspension
(r_fiber = 777um, but no TE, phi_FS = 2e-5, T=123K)

1Eused Silica cold suspension: BlueBird4 hybrld m / suspQuad m
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LIGO-G1500754

Hot/Cold hybrid suspension o ami/niceias smit

- We need the TE cancellation for the hot side wrmmrmmrme e

Silica SRM 739 [28]. Values in brackets

- TE cancellation at the cold side is not trivial —sgeopelstion basedon Reterences 2,

o Aflf 208 o Al
(K) (104K (104 (K) (104K  (109)
10 (-0.22) an 203 048 0
20 (-0.58) (43) 300 049 35
30 (-0.75) (36.5) 320 053 13.5
40 (-0.80) (29) 340 0.56 24.5
- 50 (-0.80) (21.5) 360  0.58 36
: 60 (-0.78) (14) 380 0.60 475
-—— Yy
» ""‘"' : irky fW72) 0 (0.73) [ 400 0.6l 59.5
o e Becttée (1941) 80 -0.70 -1 450 063 9l
+  Gisboms [19%9) 90 -0.61 -15 500 063 122
= & La 1111 - [ 100 -0.53 -13 550 061 153
1 8 00 " 00 00 120 -0.38 225 600 059 183
x - T (X) 140 024 285 650 055 212
¥ i e Gpectresil 1080 160 -0.10 32 700 053 238
- 4 ~O= Spechroail 1400 180 0.02 325 750 049 264
Sy ¥ . v:.':.':: s — 200 0.13 31 800 047 288
- i .1 e 220 0.23 215 850 044 311
. . - N mEe= Vitreaw - 240 0.32 22 900 041 332
Thermal Expansion of Solids e Sllleo 260 0.39 -145 950 038 352
Cho Yen Ho, Richard Erwin Taylor -1 e LR, Vitraceil~ 1100 280 0.45 -6 1000 037 371
ASM International, 1998 *M. Okaji et al. (Cryogenics, 35, 891, 1995) have measured SRM 739 from
6-273K with a values differing from above by = 0.04 x 10°K"!
FIGURE 6. Vilreous Silica. Variation of o* values
below 300 K [29].

- In fact, the high loss angle at the cold side will be an issue.
- The bounce mode needs to be lowered by tapered fibers

- Other ideas?
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