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Fig.1  Electron spin resonance spectrometer. The microwave generated by a krystron or Gun
diode is fed into the cavity. The magnetic field is modulated by usually 100kHz. The
absorbed microwave also ‘modulated as a result of the field modulation is amplified by
a lock-in amplifier. The output of the lock<in amplifier is recorded as a derivative line
of the microwave absorption as a function of the static magnetic field.
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Electron spin resonance spectrum of bones measured with a simplified ESR spectro-
meter, ‘“Radical Sensor (JES 3000)” equipped with a micro computer. The relative
signal intensity of the radicals or defects to that of the standard sample of Mn™™ is
typed out digitally. The signal averaging by the 8 times repeated measurements is made
using 8 bits AD converter. The enhancement of the radical signal by r-irradiation is
shown,
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Fig.3 The enhancement of the radical signal by the artificial 7-rradiation for bones. The
archaeological dose can be obtained by fitting the experimental data to the Eq.(1).

Bat bones in a cave at Akiyoshi.
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Fig.4 Thermoluminescence glow curves of a bone (a), natural apatite (b) and thermal radiation
(c). Some bones give fictitious TL due to chemical reactions and tribothermolumine-
scence. The TL peak around 400°C is associated with the ESR signal of the radical in
bones. In some young bones, fictitious TL due to chemiluminescence and tribolumine-
scence cause TL dating unpracticable.
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Fig.5 Comparison of the archaeological dose of several bones with the known ages. Bones in
a calcite cave can be dated with the annual dose of 0.1 - 0.2 rad/yr.
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Fig.6 Experimental arrangement of laser lightinduced luminescence measurement. The trap in
the ground state is excited by the laser light hy, into the excited state T*. The lumine-
scence from T* is proportional to the number of traps.
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Fig.7 N2 -laser lightdnduced luminescence intensity of a stalactite as a function of the distance
from the objects surface. The older inside portion has the highest intensity of the 430nm
emission. The intensity is proportional to the concentration of defects similar to the ESR
method.
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Dating with Lattice Defects Produced by Natural Radiation: i
ESR Dating of Bones

by
Mtoji IKEYA and Toshikatsu MIKI
Technical College, Yamaguchi University, Ube, Yamaguchi, 755.

A method of dating known as electron spin resonance (ESR), which utilizes the
lattice defects produced by natural radiation, was applied to the dating of animal bones
excavated from several sites. The archaeological dose, that is the total dose of the natural
radiation that has affected the material, was determined and compared with the expected
ages obtained by other methods. The ESR ages agree fairly well with the ages reported by
archaeologists, asuming an anunual radiation dose of 0.1 - 0.2 rad/yr for bones from

calcite caves and 1 rad/yr for bones resovered from open sites or shellmounds.

Dating with Lattice Defects Produced by Natural Radiation:

II. Laser-induced Luminescence Dating

by

Motoji IKEYA and Tadaki UGUMORI
Technical College, Yamaguchi University, Ube, Yamaguchi, 755.

Luminescene of defects in an excited state induced by intense laser light has been
utilized to date a stalactite. The principle of the method and its possible application to

archaeological materials are described briefly.






