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Optically Pumped Magnetometer with Single
Spectral Line
By

Toru Ocawa, Masao KITANO and Tsutomu YABUZAKI

Abstract : Optically pumped magnetometer with single spectral

line is proposed as a space magnetometer and a station

geomagnetic standard.

The results obtained can be summarized as follows.

(1) *°K is most suitable for this purpose due to the separation of
Zeeman sub-levels and its high natural abundance.

(2) Errors due to spectral asymmetry is very small.

(3) Errors due to the nearest neighbor line can be made very
small.

(4) Stability in the short time and the long time intervals will
become to the order of 1072 nT and 107" nT, respectively.

The light sources of optical pumping are also discussed.
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Single Line Alkali Magnetometer (SLAM)
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Accuracy (absolute, relative), Stability
(1) Line Shape (shift, broadening)

i) collision (self, buffer gas)

it) optical photon

iii) RF photon
(2) LF Modulation (frequency, index)
(3) Local Static Field

i) disturbance (variation)

ii) uniformity

Signal Strength

(1) Transition probability

(2) Vapor Density (temperature)
(3) Photon Number (optical ; RF)

Noise
(1) Source Noise
(2) Detector Noise
1) zero signal noise
ii) photon noise
(3) Circuit Noise

System Design
(1) Cell
i ) material
it) buffer gas a) material
b) pressure
iii) dimensions
(2) Lamp
i) material ii) dimensions
iii) exciter
(3) Detector
(4) Optical Circuit
i) cell-lamp distance
ii) filter (sharpness, transparency)
it1) focusing
(5) Static Magnetic Field
(6) Electronics
i) modulation frequency
iiv feedback loop
a) dc loop (digital)
b) ac loop
iii) integration time
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