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TABLE OF HYPERFINE FIELDS* 

Thomas A. Koster and David A. Shirley 

Department of Chemistry; and 
Lawrence Radiation Laboratory 

University of California 
Berkeley, California 94720 

November 1970 

INTRODUCTION 

UCRL-20411 

We have updated the Table of Hyperfine Fields from the Proceedings of 

the first International Conference on Hyperfine Interactions Detected by Nuclear 

Radiation held at Asilomar in 1967, gyperfine Structure and Nuclear Radiations, 

edited by E. Matthias and D. A. Shirley (North-Holland, 1968). Fields are 

tabulated for substitutional impurities in ferromagnetic iron, ·cabal t, nickel, 

and gadolinium. The references listed in column eight are not exhaustive. In 

general we give the most accurate value reported, and the lowest temperature 

and lowest concentration values are preferred. Columns two and five are, 

respectively, the impurity and host elements. Column three gives the isotope 

number. No special notation is made for excited states: in most cases it is 

obvious whether an excited state is involved. If two references are cited for 

a particular entry, one giving the magnitude of the field and the other its 

sign, the isotope number given in column three is the one used in the magnitude 

determination. Column four gives the solute concentration in atomic percent: 

"t" denotes "carrier-free tracer." The absolute temperature is given in column 

six: "R" denotes room temperature, "He" denotes the liquid helium temperature 

range, and "O" means either an extrapolation to 0 K or to a measurement below 1 K. 

The fields appear in columri seven. Signs are given explicitely where known, 
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and err9rs are give,n parenthetically. Symbols for methods are: PAC (perturbed 

angular correlations), NMR (nuclear magnetic resonance), SE (spin echo), M 

(M8ssbauer), NP (nuclear polarization), SH (specific heat). 

In some cases values of ~f have been corrected to account for more 

accurate nuclear moments. No hyperfine anomaly corrections have been attempted, • 

although these must be taken into account for a number .of isotopes. Any com-

pilation such as this necessarily involves some degree of subjective judgment 

on the part of the authors, and we welcome any criticisms, corrections, or 

additions that its users may have. 
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z El. A at.% Host T(K) 1\r(kG) . Method Reference 
' 

9 F . 19 t Fe 0 +95-7(5) PAC BRA67 
,., +32.8(5) 

+56.9(5) 

•• 9 F 19 t Co 313 35.3(11) PAC KLE70 

9 F 19 t Co 0 +59-5(15) PAC BRA67 

9 F 19 t Ni 300 +17.8(4} PAC ST068, KLE68A 
+90.2(14) 

9 F 19 t Gd 103 +12.9(4) PAC ST068 

'13 A1 27 Fe 1.4 -55(1) SE ASA64, KON67 

13 A1 27 Co L4 32(1) SE ASA64 · 

' 20 Ca 42 t Fe R -100(9) PAC MAR70 

20 Ca 42 t Co R -70 (15) PAC MAR70 

20 Ca 42 t Ni R <30 PAC MAR70 

21 Sc 45 Fe 58 NMR I(OI66 

21 Sc 44 t Ni 0 -25.9(3) PAC BEN70 

23 v 51 1 Fe 77 -87.3 NMR KOI64, ASA64 

23 v 51 Co 1.4 48(1) SE ASA64 

23 v 51 Ni 1.4 7-5(2) SE · ASA64 

25 Mn 55 1 Fe 0 -226.97 NMR KOB65, TEM67 

25 Mn 55 Co He 140 NMR KOB65 

25 Mn 55 0.5 Ni 
<) 90 -325(1) NMR KOB65, KOI63 

26 Fe 57 Fe 0 -336.9 NMR HAN60, BUD61 

<.41 26 Fe 57 2 Co 4.8 -323 NMR NAG62, BUD61 

26 Fe 57 t Ni 0 -283(3) M,PAC WER61, HOH69 

27 Co 59 1 Fe 0 -287.7 M,NMR DAS60, KOI61 
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z El. A at.% Host T(K) ~f(kG) Method Reference 

27 Co 59 Co (a) 0 -216.0 NMR ARP59, POR60 

27 Co 59 Co 
{b) 

0 -227 NMR HAR61 

27 Co 59 0.59 Ni 0 -120(1) NMR BEN62, WES65 
I 

28 Ni 61 1 Fe 77 -234.2 NMR,M . STR63A, BUR69, 
ERI69 

28 Ni 61 1 Co 77 188.5 NMR STR62 

28 Ni 61 Ni 4.2 74.8 NMR STR63B 

29 Cu 63 1 Fe 273 -212.7 NMR KOI62, SAM65 

29 Cu 63 1 Co 282 157.5 NMR KOI62 

29 Cu 63 Ni 290 -47.2 NMR ASA63, WEI60 

30 Zn 65 t . Fe 0 -95(15) NP ,PAC . CHI68, INI69 

31 Ga 69 Fe He 110(3) SE KON65 

31 Ga 69 <2 Co He 62(1) SE KON67 

32 Ge 71 5 Fe +70 ( 3) PAC MOR68 

32 Ge 71 5 Ni +33.0(15) PAC MOR68 

33 As 75 Fe 339.1 NMR KOI66 

34 Se 76 t Gd 271(68) PAC HEE68 

39 y 89 Fe 4.2 +286 (5) SE KON65, SAM65 

40 Zr 91 <2 Co He 90(2) SE KON61 

41 Nb 93 <1 Fe -258 NMR KOI66, KON67 

41 Nb 95 t Co 0 -189(8) NP CAM67 r-

41 Nb 93 <1 Ni He -41(1) SE KON67 • 
42 Mo 95 <2 Fe He -256(5) SE KON67 

42 Mo 95 <2 Co He 150(3) SE KON67 
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./ 

z El. A at.% Host T(K) ~f(kG) Method Reference 

42 Mo 95 t Ni 328 -29.9(51) PAC BON70 
·# 

42 Mo 100 t Gd 80 -480(240) PAC HEE70, MUR68 

(I 43 Tc 96 Fe 0 -298(10) NP FOX70 

43 Tc 99 <2 Co R . 170(5) PAC GER70A 

43 Tc 99 <2 Ni R -47 .8(15) PAC GER70A 

44 Ru 99 2.3 Fe 4.2 ~500(10) M KIS66 

44 Ru 101 <2 Co He 415(16) SE KON67 

44 Ru 99 1 Ni 4.2 -217.20(113) PAC SHI68A, SHI68B 

44 Ru 104 t Gd 80 +270(90) PAC HEE70 , MUR68 

45 Rh 100 t Fe 0 -559.6(16) NMR MAT68, KON67 

45 Rh 103 <2 Co He 392(8) SE KON67 

45 Rh 100 t Ni 296 -207.1 (6) PAC KOI70, HOH70 

·46 Pd 105 <2 Fe He -594(12) SE AUE66, KON67 

46 Pd 105 <2 Co He -400(8) SE AUE66, KON67 

46 Pd 105 <2 Ni He ~194( 4) SE AUE66~ KON67 

46 Pd 106 <0.1 Gd 77 -64(6) PAC BOS70 

46 Pd 108 t Gd 80 +350(70) PAC MOR68 

47 Ag 110• t Fe 0 -250(6) NP KN070 

47 Ag 110 t Ni 0 -87(8) NP EAS66 

"'' 48 -366(7) CIS68, RAG70 / Cd 111 Fe R PAC 

•• 48 Cd 111 t Co R 268(8) PAC HAA70 

48 Cd 111 t Ni 4.2 -68.6(15) PAC SHI68A 

48 Cd 111 <0.1 Gd 77 -312(9) PAC BOS70 

50 Sn 119 1 Fe 100 -81(4) M BOY60 
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z El. A at.% Host T(K) fbr(kG). Method Reference 

50 Sn 119 1 Co 100 -20.5(15) M BOY60 

50 Sn 119 1• Ni 100 +18.5(10) M BOY6o 

50 Sn 119 0.2 Gd 4~2 -329(4) M GOT69 
~ 

51 Sb 121 <2 Fe He +230 . NMR KOI66, SAM64, 
ST064, KON67 

51 Sb 121 <2 Co He 187(4) SE KON67 

51 Sb 121 <2 Ni He +94(2) SE KON65, KON67 

52 Te 125 t Fe 4.2 +657(20) M FRA68 

52 Te 125 t Co 4.2 505(20) M FRA68 

52 Te 125 t Ni 4.2 +170(10) M FRA68 

52 Te 125 Gd 4.2 -229(2) M PAS70 

52 Te 125 <1 Gd 77 -38(10) PAC CRU70 

53 .I 129 t Fe R 1130(40) M DEW66 

53 I 129 0.3 Gd 4.2 -42(10) M PAS70 

54 Xe 133 t Fe 0 1010(40) NP DEW69A 

55 Cs 133 t t 4.2 +273(10) M DEW69B 

56 Ba t Fe -85(14) PAC KUG70B 

57 La . 139 9 Gd 0 70(20) SH NIK69 

58 Ce 142 Fe 300 -450(290) PAC KUG70A 

58 ce 142 Co 300 -306(140) PAC KUG70A 

58 Ce 142 Ni 300 -94. 5(860) KUG70A 
1 .. ' 

PAC 

59 Pr 142 <0.1 Fe 0 825(195) NP REI69 .. 
60 Nd 148 t Fe 295 +1680(290) PAC GIL66 

60 Nd 150 t Fe R +3100(600) PAC BOE66 



z El. A at.% Host 

60 Nd 148 t Co 
., 

60 Nd 148 t Ni 

62 Sm 154 t Fe • 
62 Sm 150 t Co 

62 Sm 150 t Ni 

62 Sm 150 t Gd 

63 Eti 153 t Fe 

63 Eu 153 Gd 

64 Gd 156 t Fe 

64 Gd 156 t Ni 

64 Gd 156 Gd 

66 Dy 164 t Fe 

66 Dy 161 Fe 

68 Er 166 t Fe 

70 Yb 170 t Fe 

71 Lu 175 t Fe 

71 Lu 175 0.1 G.d 

72 Hf 178 1 Fe 

72 Hf 177 0.001 Ni 

,rl 72 Hf 180 t Gd 

73 Ta 181 <2 Fe 

73 Ta 181 <2 Ni 

74 w 183 <2 Fe 

.-7-

T(K) 

2:!95 

295 

R 

300 

300 

110 

R 

12 

425 

4.2 

R 

77 

R 

R 

R 

0 

4.2 

R 

77 

He 

He 

He 

Hhr(kG) 

+1100(190) 

+107(18) 

+1400(160) 

+1ll9(64) 

+352(13) 

-295(30) 

+750(250) 

•290(35) 

-370(8) 

-175(45) 

-305 (18) 

-2000(300) 

-6050(50) 

-2700(400) 

-720(240) 

-483(60) 

260 

-606(70) 

-60(10) 

-304(31) 

-656(13) 

-98(2) 

-643(13) 

I ~ 
I 
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Method Reference 

PAC GIL66 

PAC GIL66 

PAC BOE66 

PAC MUR67 

PAC MUR67 

PAC MUR67 

PAC BOE66 , 

M HEN70 

M RUS70, KLE68B 

PAC KLE68B 

M PER68 

PAC GR066 

M, PAC DEW70, GR066 

PAC DEU68 

PAC BOE66 

PAC DEU66, NIE68 

PAC ZM069 

M, PAC STE69, GER70B 

PAC. BR068 

PAC MUR69 

SE, NP ST065,KON67 

SE KON67 

SE, PAC BOE66, KON67 
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z El. A at.% Host T(K) Hhr(kG) Method Reference 

74 w 183 <2 Go He ..;388(8). SE, PAC GIL66, KON67 

74 184 -78(7)(c) GIL66 
~ w t Ni R PAC 

75 Re 185 <2 Fe He -760(15) SE,NP ST064, .KON67 
• 

75 Re 185 <2 Ni He 442(9) SE KON67 

76 Os 189 1 Fe 4.2 1100(20) M PER68 

76 Os 189 <2 Co He 862(17) (d) SE KON67 

76 Os 189 <2 Ni. He 297(6) {d) SE KON67 

77 Ir 193 t Fe 4.2 -1403(20) (e) M WAG70 

77 Ir 193 t Co 4.2 -1013(15) (e) M WAG70 

77 Ir 193 t Ni 4.2 -464 (8) (e) M WAG70 

78 Pt 195 <2 Fe He -1286(26) SE, NP ST065, KON67 

78 Pt 195 <2 Co He 830(17) SE KON67 

78 Pt 195 <2 Ni He -340(7) SE KON67 

78 Pt t Gd 77 -780(120) PAC HEE70 

79 Au 197 <2 Fe He -1280(26) SE, NP SAM61, KON67 

79 Au 197 . <2 Co He -797(16) · SE, M GRA64, KON67 

79 Au 197 <2 Ni He -294(6) SE, NP SAM61, GRA64 

80 Hg 198 <0.1. Fe -440(105) PAC ZAW69 

80 Hg 198 <0.1 Co -370(78) PAC ZAW69 

80 Hg 198 <0.1. Ni -86(22) PAC ZAW69 p· 

81 T1 203 <0.02 Fe -185(70) PAC ZAW69 
, .. , 

81 T1 203 <0.02 Co -90(35) PAC ZAW69 

82 Pb 204 t Fe R +262(6) PAC HAA70, BOW69 



z El. A at.% Host 

82 Pb 204 t' 1 Co 

82 Pb 204 t Ni 

86 Rn 220 t Fe • 
86 Rn 222 t Ni 

88 Ra 224 t Fe 

88 Ra 223 <0.01 Fe 

88 Ra 223 <0.01 Co 

88 Ra 223 <0.01 Ni 

92 u 238 t Fe 

93 Np 239 t Ni 

94 Pu Fe 

.r:; 

-9-

'"T(:It} 

R 

R 

R 

R 

R 

R 

R 

Hh.f(kG) 

+262(8) 

+135(3) 

+950(290) 

+15(3) 

-220 (70) (f) 

-105(20) 

-80(16) 

-30(10) 

-520(155) 

+170(40) 

+620(120) 

ill 
I 

. · .. •·.•... ··.··:, .· t'' ._·· 

UCRL-20411 

Method Reference 

PAC HAA70, BOW69 

PAC HAA70, BOW69 

PAC ANS70 

PAC ORR70 

PAC ANS70A 

PAC LEV70 

PAC LEV70 

PAC LEV70 

PAC KAU70 

PAC ANS70B 

PAC DEU70 



-10- UCRL-20411 

FOOTNOTES 

*work performed under the auspices of the U. S. Atomic Eqergy Commission. 

(a) Face-centered cubic. 

(b) Hexagonal close-packed. 

(c) We have corrected the WNi results given by these authors because their • 

WFe and WCo results were systematically lower than the NMR values. 
-. . I 

(d) Corrected for revised magnetic moment. 

(e) Moment corrected for hyperfine anomaly; concentration extrapolated to 

zero. 

(f) Using calculated g-factor. 



ANS70A 

ANS70B 

ARP59 
• 

ASA63 

ASA64 

AUE66 

BEN62 

BEN70 

BOE66 

BON70 

BOS70 

BOW69 

BOY60 

BRA67 

BR068 
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LEGAL NOTICE 

This report was prepared as an account of Government sponsored work. 
Neither the United States, nor the Commission, nor any person acting on 
behalf of the Commission: 

A. Makes any warranty or representation, expressed or implied, with 
respect to the accuracy, completeness, or usefulness of the informa­
tion contained in this report, or that the use of any information, 
apparatus, method, or process disclosed in this report may not in­
fringe privately owned rights; or 

B. A$sumes any liabilities with respect to the use of, or for damages 
resulting from the use of any information, apparatus, method, or 
process disclosed in this report. 

As used in the above, "person acting on behalf of the Commission" 
includes any employee or contractor of the Commission, or employee of 
such contractor, to the extent that such employee or contractor of the 
Commission, or employee of such contractor prepares, disseminates, or pro­
vides access to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 
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