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ABSTRACT. Radiation damage in a single crystal of ammonium sulfate caused by y-irradiation
at room temperature has given rise to several paramagnetic centers. Electron spin resonance (ESR)
spectra of crystal are obtained with the X-band EPR spectrometer at room temperature. An intense
and isotropic peak of Gaussian shape at g=2. 0036 is assigned to SO;~, which shows power saturation
effects. Angular dependence of spectra is studied for the rotations about three mutually perpendicular
axes a, b and ¢. The g-values are obtained from the relative distances between isotropic peak of
SO;~ and anisotropic peak of the species. Principal g-values and direction cosines were calculated
by diagonalizing the 3X3 matrix whose elements are the g-values for each species. From the
analysis of characteristic principal g-values and direction cosines for ammonium sulfate single
crystal, anisotropic peaks corresponding to SO4~, SO,~ and defect structure corresponding to electron
excess type are identified.
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Scan Range: 100 gauss

Field Set: 3395.5 gauss,

Time Constant: (.128 sec.

Scan Time: 2min.,

Modulation Amplitude: 0. 63gauss

Modulation Frequency: 100KHz,

Receiver Gain: 3.2X10%3~6.0x10°

Microwave Frequency: 9.48 GHz

Microwave Power: 20.0mW.
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Fig. 1. ESR spectra of the y-irradiated (NH;)2504
single crystal at room temperature: the angle
between a-axis and the magnetic field (or aH) with
the rotating b-axis are (a) 0°, (b) 30° (c)60°
(@) 90°, (e) 120° and () 150°.
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Fig. 2. Angular variation of the ESR line positions
of the paramagnetic species relative to the isotropic
straight line of SO3~ radical for rotation about a-axis
starting from b,ZH and ¢1LH in b-c plane.
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Fig.3. Angular wvariation of the ESR line positions
of the paramagnetic species relative to the isotropic
straight line of SO3;~ radical for rotation about b-axis
starting from a/H and ¢ H in a-c plane.
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Table 1. Angular variation of g-values of the Table 3. Angular variation of g-values of the para-
paramagnetic species of the y-irradiated (NH;)2S0s magnetic specise of the y-irradiated (NH,)2SO; crystal
crystal for rotation about a~axis from b/H and a-c for rotation about c-axis from a,7/H and c-b plane 1 H
plane | H
(<]
Angle(®) gA o a Angle(°) ga g5 gc
0 2. 0101 0 2.0186 2.0071 1.9875
10 2. 0107 10 2.0188 2.0071 1. 9878
20 9. 0113 20 2.0185 2.0076 1. 9887
20 2. 0112 30 2.0182 2.0079 1. 9904
10 2. 0107 40 2.0176 2.0082 1. 9923
50 2. 0101 50 2.0170 2.0083 1. 9945
60 2. 0095 60 2.0161 2. 0088 1. 9971
70 2. 0086 70 2.0149 2.0092 1. 9985
20 2. 0077 80 2.0138 2. 0095 1. 9990
% 9. 0076 90 2.0132 2.0101 1. 9992
100 2.0131 2.0100 1.9977
100 2.0073 110 2.0134 2.0098 1. 9960
Eg i gg;; 120 2. 0140 2. 0089 1.9945
130 2.0152 2.0085 1. 9926
130 2.0083 140 2.0164 2.0080 1.9916
140 2.0092 150 2.0173 2. 0077 1.9904
150 2.0100 160 2.0179 2. 0076 1.9892
160 2. 0104 170 2.0182 2. 0074 1.9875
170 20104 180 2.0185 2.0073 1.9875
180 2.0106

Table 2. Angular variation of g-values of the para-

magnetic species of the y—irradiated (NHy)250y crystal 410 -
for rotation about b-axis from ¢,/H and b-a plane | H
Angle(®) 8a 8s 8¢ ‘ ROTATION AZDUT a-AXIS
0 2.0119 2.0100 1. 9985
10 2.0122 2. 0098 1. 9980
20 2.0131 2. 0098 1. 9968 ros
30 2. 0140 2. 0098 1. 9957 | —1
40 2. 0155 2.0095 1.9945 W
50 2.0164 2. 0092 1.9926
60 2.0173 2. 0083 1. 9904
70 2.0179 2. 0080 1.9987
80 2.0182 2.0074 1. 9878 400
90 2.0182 2.0071 1. 9875 o~
100 2.0182 2.0071 1. 9875
110 2.0179 2.0073 1. 9880
120 2.0177 2.0074 1. 9890
130 2.0170 2.00679 1. 9907
140 2.0161 2. 0083 1. 9930 3.95 -
150 2.0145 2. 0089 1. 9950 S —42 ejc T 2‘0— ;;E
160 2.0131 2. 0094 1. 9963
170 2.0125 2. 0098 1.9974 8 )
180 2.0122 2. 0100 1. 9980 Fig.5. Plot of g2 vs. 0 for rotation about a-axis.
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Table 4. Principal g-values and direction cosines of
the paramagnetic species of the y-irradiated (NHy) 2504
crystal at room temperature.

Species grg:iig;l Direction cosines
A 2.0134 0. 8763 0.4393 —0.1979
2.0113 0.4106 —0.8957 —0.1705
2.0187 —0. 2521 0.0682 —0.9653
B 2. 0070 0.0314 -—0.9826 0.1833
2.0102 —0.3247 --0.1834 -—0.9279
2. 0082 0.9453 —0.0304 —0.3248
C 1.9874 | —0.0195 -0.6171 0. 7866
2.0008 | —0.0847 —0.7829 --0.6163
1. 9985 0.9962 —0.0786 —0.0370
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