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Five-band microwave radiometer system for non-invasive measurement of deep brain
temperatures aimed at 1 degree accuracy

Sugiura, Toshifumi
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Though hypothermic brain treatment for a newborn baby who suffers from hypothetic
ischemia is currently attempted in clinical scenes, there is no devices which measure the deep brain
temperatures noninvasively, continuously and Rassively. Medical doctors require a device which measures
the temperature at 5 cm depth within 1 both for accuracy and precision. In this research, a five-band
microwave radiometer system for a measurement of deep brain temperatures has been developed. We did all
kind of things to remove microbubbles in a circulating cooling water and to stabilize the temperatures of
antenna cable and the whole system. Results show that in a phantom experiment, the system can measure the
temperature at 5 cm depth from surface with 0.44 accuracy and 1.3 precision. Future subject is to
use the integrated circuits for the system.




10
cm
0.1°C
0.1°C
1°C
5
1
40 error =2.2°C
8 /5/7%2—\\\;2,—\ — — 11
%; 30— // /I_l
5 / P
% 20/ — | bas=051°c
ot e [
e/
@
10
0 10 20 30 40 50
Distance from surface (mm)
1
5 cm 2 °C
0.5°C
5 cm
(accuracy) 2 °C (presicion)
0.5°C
5

eY)
2
(3

4)
(5)

eY)

@

1.5

(a)

(a)

(b)



3
©)
33-34°C
Mafia (CST, Inc.)
4)
( M-60)
4 (

®

5
5
1.2
1.65 2.3 3.0 3.6 GHz
400 MHz 1.2 1.65
GHz 2.3 3.0 3.6 GHz

(reference noise
source, RNS)

RNS
RNS
SW Driver (1kHz)
M
)
o LT
RF
Circulator / Mixer Detector
-l Q> >
PIN Isolator IF

SwW
RNS Local Oscillator
Band 1:1.2GHz

(1]

fF> . Band2:1.65GHz o |

T BERd 3T YEGH LA
ﬁ‘ T Band 4 TE0GHZ T _E

Band 5 : 3.6GHz ‘I"’_

®

55
LA: lock-in amplifier, RNS: reference noise
source, RF: radio-frequency amplifier, IF:
intermediate-frequency amplifier, .
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