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Figure 53 ESR spectrum of pure synthetic CaCQO, powders after y--irradia-—
tion at room temperature. The signal positions of C0O,*, CO;~ and CO,-
centers are indicated with their g factors.



Table 8.1 ESR parameters of carbonate radicals in iaradiated carbonate minerals.

Speci;esr ‘wiaterials = & Factors ©? A—~tensor T Refl.
B B £, P A A,
CO 2~ axial N—calcite g ,=2.0013 2. =2.0031 20025 17.12 11.13 (3C) T
S—calcite g ,=2.0016 2, =2.0032 20027 2
S—calcite £ - =2 0034 A =109 =3
C{333"-*Y3"’ MN-—calcite 20012 20024 20038 20025 18.83 12.61 12.61L (4O . 3
.31 0335 029
HCO,% MN-—egaloite 2.00197 2.00387 200502 200362 278 355 4_48 (*FI) s
C{'} 3"“—)'_.1"' S—calcite 2y =20012 = ##2.{3!0311: 20025 O_40 0.26 (L1} S
CO, orth. N-calcite 2.0055 2.0132 2.0194 2.0127 7
MN—calcite 20164 20142 20126 20144 a8
20163 20143 2.0128 2.01435 . 2
Secalcite 20056 2.0100 20180 20112 137 1.08 103 (B 3
S—calcite 2.0056 20100 2.0210 20122 1.37 1.8 1.05 (PO 3
S—calcite 2.0055 20092 20222 20123 1.39 1.8 3.95 ("‘3(3} 3
EKEFCO, 20066 20088 2.0184 20112 . 1.4 1.0 10 PO 9
CO,~ axial N—calcite g ,=2.0051 =z, =2.0162 20125 131 094 (13C) - 1
CO,~ tso.  S—calcitc-H,O £10o=2.0115 A =1.14 (O3C) 10
CO- orth. N—calcite 2Z200L6 20032 19973 20007 L7973 1346 133173 1t
MN-—calcite 2Z2.00L6 20032 1.9971 20006 - 12
20026 20018 19972 20005 B
S—calcite 20015 20032 1.9974 20007 189 15.8 15.6 (S5O 3
CO,~ axiail N-calcite g 1 =20032 2 =1.9994 20007 1346 1559 (3FC) i3
N—-calcitc g § =2.0028 g _,_—-1 9991 20003 82
______ S—calcite . g ik -2.{}032_ o g’_,__—i 5995 2. 0007 c—irradiation || .
CO, tso. S—calcite - | g, =2.0008 A, _=1490%C)y =3
S—calcite-H, 0O B 1o 2 A6 A =148 (PC) 10
aragonite B oo = 20007 is
CO,—F MN—calcite 20022 20035 19980 20012 4.3 931 439 (W) 16
cO KHCO, 2.00i2 20031 19971 20005 142 17.9 133 (3C) . 9
CO,~ orth. HCOONa 2.001i4 20032 19975 20007 195 155 151 (3 17

&y N:natural, S:synthetic.

)} For orthorhombic symmetry 2., 8, an
‘) Catculated using g_, = &, >+ 2.7+ g”,
{sco Section Z2.4.3).

2)/?’

12 org,, = ey

2 4 28,

and for axial symmetry g, and g ; are given.
2)/%}1& for convenience
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Figure 6.3 ESR spectrum of an aragonitic shell (Polinices) of about 65,000
years BP. The septet signal due to the hf interaction associated with isopropyl
radicals is observed in addition to four signals indicated by A, B, Cand D (g,
= 2.0057, gg=2.0031, g = 2.0007 and g, = 1.9973). | s
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Figure 7.2 ESR spectra of y~irradiated anhydrite powder containing
(3) 0.2% and (b) 0.01% alkali. (c) Isechronal annealing of the signals..
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Fable 7.1 ESR parameters of defects assigned in irradiated anhydrite (CaSQ, ), barite
(BaSO, ) and cclest:te {Sc50,).
Befects ™ g Eactors A tensor (1Y) Ref.
£ Eex By o o Azz sz A}y
Anhydnte {CaSO 4)
SO~ = 2.011 g,=2.012 2.0117 A, =1.44 (3S) 1
SOV (D P Sbhaos 20006 20091 20165 2
SO -VCa(II) 2 2.0256 20011 2.0084 20117 2
SO, (1) 2.0048 2.0038 2.0029 2.0038 no hf line 1
SO, (1) 2.0025 2.0031 20041 2.0032 12.1 107 96338) 3
SO; (D 2.0020 2.0042 2.0036 2.0033 4
SO "(II} 2.0050 20035 2.0018 2.0034 1
SO “”‘(II) 2.0022 2.0039 20041 2.0034 13.1 9.3 940338 3
SO '“(II) 2.0012 2.004C 2.0022 2.0025 ' 4
SQ, (I} 2.0058 2.0022 20092 2.0057 4
SO "{H) 2.0058 20020 2.0098 2.0059 4
SO “‘(II) 2.0066 2.0031 20015 20037 no hf line 1
SO — b} 2.005 2.003 2.008 2.0053 5
SSQO~ 9 2.009 | 2.003 2.016 2.0093 5
SS0O,~ ® 2.003 2.028 2.023 2.018 5
S5O, 20114 20270 20218 2.0201 4
PO, D gy=2.014 g.,= 2018 2.0167 A g =2.9 A, =28 5
PO, a2 B gy=20012 g,=2.0036 2.0028 A =566 A,=49.9 5
PO 3"(1) £, = 2.0027 A =474 CP) 3
I’Of"(ﬂ) B 20027 A =448 C1P) 3
O~ 9 2.011 g = 2.019 2.0163 5
o, m Zbo3s 19940 19950 20043 a
- .02—(11) 2.0176 1.9940. .1.9950° 20022 . .. ... ... .. .4
- Oy~ 20056 .-2.0140 - 20144 20113 . ... 4
O;(III) 2.0102 2.0112 20116 2.0110 4
33+ 20122 2.0029 2.0262 2.0138 0.49 0.63 049 0(3*Y) 6
Q3 -8B 20120 2.0086 2.0122 2.0109 0.92 117 0900'8B) 4
S,~ ¥ gy=2774 £, (not measured) ‘ 5
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Table 8.1

ESR parameters of defects in irradiated synthetic apatites.

Model

g factor A—tensor in mT Material Ref.
o4 @.) s B (g.) A, Az Aa
CO; 2.0023 2.0036 1.9975 OH-—apatite 1
orthorhombic 2.0015 2.0030 1.9970 15.9 16.4 19.9 (}3C) C-—apatite (B)? 2
2.0017 2.0031 1.9972 C--apatite (B)» 3
2.0018 2.0034 1.9971 C—apatite (A 4
2.0024 20035 1.998 20.5 17.5 16.4 (33C) C-apatite (AP 5
CO; axial 2.003 1.999 sin—F—apatite ™ 1
COj isotropic 2.0007 A, =14.8 (:3C) F-apatite 1
2.0007 A =147 (13C) C--apatite 2.3
CO; axial 2.06060 2.0170 2.0084 A4, =1.3 20y . C—apatite (B) ® 2
2.0066 2.0178 2.0087 C-apatite (B)? 3
CO; rotating 2.0115 A, =112 (3C) C-apatite (B)® 2,3
o~ . 2.0276 2.0406 2.0330 ' C—apatite (B) ® 2
2.0018 2.0683 Q.56 059 (GH) OH--apatite 6
O~ at .an F~ site 2.002 2.053 sin-F-—apatite 1
2.0018 20522 0.70 0.03 (°F) F—apatite 7
O, 2.06 2.001 2.001 OH-—apatite 8
O3 at three F- 1.9983 1.9994 3.2 2.1 (°F). F—apatite 7
vacancies 1.9995 2.0000 041 027 (*°F) F—apatite 7
Hole center < 2.0068 2.0032 2.0148 QOH-—apatite 9
so,~ 2008 . ... . sin—F-apatite 1
«CH, . ... .. 20026 quatet 23 (3C)  F-apatite 1
-CHL,-R 2.0033 triplet 2.1 (30) F—apatite 1




