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Magnetic field measurement based on a quantum phenomena in high frequency

ISHIT, MASANORI
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Sensors of electromagnetic fields traditionally consist of antenna elements that
are made of metal. A common concern of this type sensor is perturbation of the electromagnetic field by
the measurements.

We have recently studied a new type of electromagnetic-field sensor based on quantum phenomena, in which
metal antenna elements are not employed.This new sensor has a glass cell that holds a gas of cesium-133
atoms instead of the metal antenna elements ordinarily required by electromagnetic-field sensors. The
perturbation of an electromagnetic field being measured by the 133Cs-based sensor is thus expected to be
lower than that by a metal-antenna-based sensor.

We studied on an initial examination of a new type electromagnetic field meter based on quantum phenomena
without any metal antenna element.



NMR

SQUID

ppm

MHz

dB
1/10dB

AC

DC

GHz

(cs)
1
ol R
__________ T -
1.
LFAEAEHE :|a_, () =
e
ww @] € / \ \

Q= uO:uBgJ ;TIJ Il> H

(C s !



(133CS)

133CS

133CS

Atomic candle signal [arb. units]

Rabi frequency [HZz]

3
4
5
3
PM freq. =
— 210Hz 310Hz|
410Hz — 510 Hz|
610Hz — 710Hz
— 810Hz
2r \—\
1 -
0= :
0 5
Field strength [arb. unitg]
4.
QocH °
1500
1000
500
1 1 1
5 10 15
Field strength [arb. units]
5.
4




cm

(GP)

[a.u]

2506801 200601 -L50E01 -LOOE-0L -5.00E-02 0.00E+00 500802 LO0E0L 1SOE01 200E-01 250E-01

[m]
0 . 8cm

6.

64 2 2015 364-367
http://ww._bunkou.or.jp/prints/print
s_6402.html

11

2014 11 22

2014 12 11

( )
2014
2015 01 23
( )
70
2015 03 24 (
)
2015
2015 09 09 (
)

Masanori__Ishii Moto Kinoshita
Electromagnetic measurement based
on the Rabi frequency in free space

Eighth 2015 Korea-Japan Joint
Conference on EMT/EMC/BE
(KJJC-2015) 2015 11
23 Sendai International Center
( )
2016 01 29
( )
2015
2016
02 10 (
)
Cs
2016 2016 03 17
( )

Masanori __Ishii Moto Kinoshita
Perturbation by glass-encased Cs cell
of electromagnetic-field sensor based
on quantum phenomena European
Electromagnetics Symposium 2016
(EUROEM2016) 2016
07 11 ( )
Moto Kinoshita  Masanori Ishii
Measurement of microwave magnetic
field in free space using the Rabi
frequency Conference on Precision
Electromagnetic Measurements 2016
(CPEM2016) 2016 07
13 ( )




o

ISHI1, Masanori
50356432
@

KINOSHITA, Moto

00415671



