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Abstract

This report addresses about progress status of R&D for very low temperature use thermometers ongoing in KEK. This
thermometer adopted several new technologies and materials to maintain the sensitivity against very low temperature
environment. Especially, one of the most important idea for this new device construction is to use of the fact that almost
all metallic materials have the same property that its specific heat capacity becomes extremely small in very low
temperature region. This fact mentioned and explained by Debye model, and confirmed in many kind of materials actually.
To detect a minute distortion of the metallic base as a change of temperature, optical fiber material will be adopted. The
environmental temperature change will affect to the metal base strain, and the strain change will be transformed to stress
which the optical fiber feels. As a result, reflected light wavelength which selected by a grating section of the optical fiber
will be changed as the temperature varies. The most important point is those sequential information conversions are
detectable or not. To achieve the sensitive thermometer development, current status of the performance tests of each
devices are reported.
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Figure 1: Wheatstone bridge for strain gauge
measurements.
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Figure 2: 2-active-gauge method. (flexural strain only)
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Figure 3: Opposite sides 2-active-gauge method.
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Figure 4: 4-gauge-active-dummy method.
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Table 1: Results of 4-Gauge-Active-Dummy Method

Objects Measured Strain [LL€]
t=1.0 mm ( convex ) -770
t=1.0 mm ( concave) -770
t=0.5 mm ( convex ) -360
t=0.5 mm (concave ) -440
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Figure 5: Target reconsideration.
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Figure 6: Modified 1-active-gauge method.

IHNETIT - CEBARE T, NARAZVREBR S
DO E RO TT DNIZEART — P OIFEZTED L,
i &M (BURZIRRO/NS W E EREVVE) DIRDHEEN
DEWEFI T 55T, KOO R ES0F
ZARRELTE e, L LEDORREL T, M0z R4

- 666 -



Proceedings of the 16th Annual Meeting of Particle Accelerator Society of Japan
July 31 - August 3, 2019, Kyoto, Japan

?Hﬂtlj#éia/\ WEHF RN, I E A0 AR
THGE I BREORN RN, TR ICLV R E
n< m\ BRSNS =P OREZIE T HIEN
HisR Wi o7e, Figure 6 IR 3H5#R Tl /SA AL
W OREELIIEB DN, | KDFr—U7
FIE B U, M T O 7 O3 RAE B EX - B8
ZENTHEEZAHEL WD, 2D, ZHVETHE
DN RE L2 T2 Ry OALEIZDH, FRFEIRIZED
NDEERPIAREHIV Y T, &3 DF 5% 0 IZHROFET,
£l 0)1%‘03‘15?%@”&7535[%‘%}:&0@\50 Y D AE D
BEEZHDTNWE &i\ RN EE ST B B —
/mﬁ&#% R 0)44 2, W DB A DR EEFY
F=NEEA T, Mﬁfﬁﬂ RSN T — /@?J;E#L%}:
R DALEIZELSF T, EBOAIDH O E 2 B CHHE H
k5,

Table 2: Results of Modified 1-Active-Gauge Method

Objects Sample Center Sample Edge
[me] [me]
t=1.0mm 230063 215081
( convex )
t=1.0mm 257046 2655+ 121
( concave)
t=0.5mm 2580240 2290+ 54
( convex )
¢=0.5 mm 22370+ 64 2475+ 129
(concave )
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Figure 7: Circuit for specific heat evaluation.
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Figure 8: Bimetal response when current applied.
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Figure 9: Detected strain against applied current.
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