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neat load test

N When the power of the heater
W' was 0.2475W (5.50V. 0.045A) --

A B.73K

e F 8.52K

14.25kH J14.04K




neat load test

- Our purpose is to calculate the temperature
of the KAGRA mirror during the bKAGRA-
phase Illl observation.

. In order to calculate that, | must know the
thermal conductivity of the blade.

- | calculated the thermal conductivity of the
blade by the result of this heat load test.
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point

neat load test

point A (sensor A)

B3 (No sensor)

. |n order to measure

the thermal
conductivity of the
blade, | calculated the
temperature of the

point B (see the left
picture).




neat load test

- When | calculated the temperature of point
| used the equation below.

Thanger S
. 0.2475[W]= K—dT

Tbladepo intB l




neat load test

. The power (0.2475W) is calculated by the
equation below.

- P=IV=0.045(A)x5.50(V)=0.2475(W).

.| found that both I and V have errors.



neat load test

. The error:---

« [=0.045+0.005(A), V=5.50+0.005(V)

+ W=0.2475+0.0275(W) (propagation of errors)



neat load test

point A (8.73K)
point B (under 9.23K)

In my calculation, the

temperature of point B is
under 9.23K.




heat loaad

The thermal conductivity of the blade (k blade)
IS more than 1794(W/(m - K)) at 9K.
(The thermal conductivity of the fiber (x fiver)
is T085(W/(m - K)) at 9K)

K bulkz K bladez K fiberx1.65



heat loaad

- Now | can calculate the temperature of the
KAGRA mirror during bKAGRA phase lll.
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Nneat load test

When 1W Is absorbed into the mirror---
16.38K (fiber head. maximum)

16.39K (back of Indium. maximum) | /f, Blade

\‘. ) : \
Intermediate mass:-- 16K e
/(er'\ W6.27K (maximum)
16.21K Indium bonding

Mirror

mirror---23.60K (maxim
23.59K (fiber head. maximum)

23.60K (maximum)

Maimn beam of
KAGRA HCB ' !
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Future work

- In the previous test, the error was large.

. | am preparing for the next heat load test (|
will start to cool down this week) .

. Next time | will make the error smaller.
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heat loaad
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Analysis

- We know the thermal conductivity of the
sapphire fiber whose diameter is 1.omm
(Sascha’s data).



heat loaad

- By minimum square method, the thermal

conductivity of the fiber can be approximated
to Kk =2.80T426

measured the diameter of the fiber and
found that itis ¢ 1.7(mm)— k =2.975T26 (Size

effect)
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500Wxb0(ppm/cm)x30(cm)=0.75(W). J—7«
Y JERT400 (kW) x0.1(ppm)=0.04(W). %
0.79W)
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Thermal conductivity of
the fiber
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golden heater

heater
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Thermal conductivity
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T'hermal conductivity
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