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In this bibliography we have collected information on basic and applied research on 
amorphous magnetism during 25 years of its development. Only a selection of the 
references are commented on, but lists of materials and authors are added which enable 
other relevant references to be readily identified. 

1. Introduction 
Since their discovery and the earliest attempts to 
explain their properties theoretically (A.I. Gub- 
anov, Fiz.  Tverd.  Tela 2 (1960) 502), amorphous 
magnetic materials were produced in many ways 

including rapid cooling of the liquid or the vapour, 
sputtering or implantation with inert gas ions, as 
well as electroless and electro-chemical deposition 
from solution. Although their properties still re- 
main somewhat puzzling despite all efforts made 
to understand them, these materials nevertheless 
promise to prove applicable, e.g. for cheap bubble 
domain memory devices for computers. Other 
applications will most probably use combinations 
of such characteristics as magnetic softness, very 
good mechanical strength, relatively high electrical 
resistivity and peculiar chemical properties (corros- 
ion, catalysis), which are the subject of current 
investigation. Furthermore, being amorphous, 
some of these materials are highly radiation-insen- 
sitive making them suitable for nuclear apparatus. 
Amorphous magnetics are also of importance for 
a deeper understanding of phase transition, trans- 
port and other processes in solids and liquids. 

This bibliography contains all works that we 
could identify on amorphous magnetism (ferro- 
magnetism, antiferromagnetism, ferrimagnetism, 
speromagnetism, etc.) including Conference Pro- 
ceedings and other reports. These last should be 
considered only as an indication of which authors 

are working in this field. We have also recorded 
other material related to amorphous magnetism 
such as unpublished conference and school reports. 
Since magnetism is our chief concern, we omit- 
ted papers dealing solely with the structure of non- 
crystalline materials. We have restricted ourselves 
to magnetics having an amorphous, i.e. liquid-like, 
or liquid structure, so that disordered crystalline 
alloys, and particularly crystalline spin glasses 
(except for spin glasses of amorphous structure) 
are outside the scope of this bibliography. A few 
exceptions have been made, however, for papers of 
special relevance to the subject in question. 

Our bibliography is divided into several sections, 
the Section 2 contains the references to all experi- 
mental papers; the materials investigated are listed 
separately (Section 6). Theoretical papers are 
compiled in Section 3. Conference papers are 
arranged separately at the ends of Sections 2 and 3. 
Work, both experimental and theoretical, dealing 
with the controversial question of ferromagnetism 
in liquids, is referred to in Section 4. Review 
articles can be found in Section 5. The papers 
are arranged chronologically and, within each year, 
alphabetically. An Appendix (Section 8) lists 
references which came to our attention at the time 
of going to press. An author index is added (Sec- 
tion 7). This bibliography contains altogether 
773 references. 
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2. Experiment 
1950 

2001. A. BRENNER, D. E. COUCH, and E. K. WILLIAMS, 
"Electrodeposition of Alloys of Phosphorus with 
Nickel or Cobalt", J. Res. Nat. Bur. Stand. 44 (1950) 
109. 

1959 
2002. W. H. METZGER Jr., "Characteristics of Deposits", 

Amer. Soc. Test. Mat., Spec. Techn. Publ. No. 265 
(1959) 13. 

1964 
2003. R. D. FISHER and D. E. KOOPMAN, "Structure of 

Electrotess Cobalt Films", J. Electroehem. Soc. 111 
(1964) 263. 

2004. C. W. B. GRIGSON, D. B. DOVE, and G. R. STIL- 
WELL, "Amorphous Magnetic Films", Nature 204 
(!964)173. 
First observation of magnetic domains on vapour- 
deposited amorphous  Fe; The magnetization was 
estimated to be 0.35 Wb m -2 . 

1965 
2005. B. G. BAGLEY and D. TURNBULL ,"Formation 

and Magnetic Behavior of Amorphous Co-P  and 
N i -P  Alloys", Bull. Am. Phys. Soc., SeriesH 10 (1965) 
1101. 

2006. S. MADER and A. S. NOWICK, "Metastable Co-Au  
Alloys: Example of an Amorphous Ferromagnet", 
Appl. Phys. Letters 7 (1965) 57. 
No difference in spontaneous magnetization between 
crystalline and amorphous Co-Au  alloys was found 
by Lorentz Electron Microscopy (LEM). Domains 
were observed by LEM technique. Coercive force is 
lower for the amorphous state. As indicated by elec- 
tron microscopy and resistivity measurements, crystal- 
lization occurs below the Curie temperature. 

2007. C. J. SCHINKEL and G. W. RATHENAU, "Mag- 
netic Interactions in Borate Glasses Containing Man- 
ganese Ions" in "Physics of Non-Crystalline Solids", 
edited by J. A. Prins (North-Holland, Amsterdam, 
1965) p. 215. 

1966 
2008. B. ELSCHNER and H. G.&RTNER, "Ferromagnet- 

ische Resonanz in amorphen Co-Au-Sch ich ten  
(Ferromagnetic Resonance in Amorphous C o - A u  
Films)", Z. Angew. Phys. 20 (1966) 342 (in German). 

2009. W. FELSCH, "Schichten aus amorphem Eisen 
(Films of amorphous Iron)",  Z. Phys. 195 (1966) 201 
(in German). 

2010. F. GALASSO, R. VASLET, and J. PINTO, "Amor- 
phous Whiskers of a Cobal t -Gold Alloy", Nature 212 
(1966) 176. 

2011. S. MADER, "Alloy Phenomena in Thin Films: Met- 
astable Alloy Phases" in The Use of  Thin Films for 
Physical Investigations, edited by J. C. Anderson 
(Academic Press, New York, 1966) p. 433. 
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2012. C. C. TSUEI and P. DUWEZ, "Metastable Amor- 
phous Ferromagnetic Phases in Palladium-Base Alloys", 
J. Appl. Phys. 37 (1966) 435. 
Liquid-quenched amorphous alloys first found ferro- 
magnetic. Weak remanence about 0.1 G and coercive 
force of several hundred Oe reported. 

2013: P. DUWEZ and S. C. H. LIN, "Amorphous Ferro- 
Magnetic Phase in I ron-Carbon-Phosphorous  Alloys", 
J. Appl. Phys. 38 (1967) 4096. 

1968 
2014. V. V. BONDAR', K. M. GORBUNOVA, and Ju. M. 

POLUKAROV, "Magnitnye svojstva amorfnych sloev 
iz spalvov na osnove ~eleza i kobarta,  polu~ennych 
elektroosaEdeniem (Magnetic Properties of Amorphous 
Layers of Iron and Cobalt-Based Alloys Obtained by 
Electrodeposition)", Fiz. Met. Metalloved. 26 (1968) 
568 (in Russian). 

2015. V. V. BONDAR and Ju. M. POLUKAROV, "Sostav 
i magnitnye svojstva elektroosazdennych splavov 
zelezo-fosfor (Composition and Magnetic Properties 
of Electrodeposited Iron-Phosphorus Alloys)", 
Elektrochim. 4 (1968) 1511 (in Russian). 

2016. S. MADER and A. S. NOWlCK, "Study of Magnet- 
ization of Thin Film Alloys by Lorentz Deflection", 
Thin Films 1 (1968) 45. 

2017. C. C. TSUEI, G. LONGWORTH, and S. C. H. LIN, 
"Temperature Dependence of the Magnetization of an 
Amorphous Ferromagnet", Phys. Rev. 170 (1968) 603. 

1969 
2018. J. R. BOSNELL, "Some Properties of Ferromagnetic 

and Transition Metal Films Prepared by Evaporation 
onto Liquid Helium Cooled Substrates", Thin Solid 
Films 3 (1969) 233. 

2019. w. FELSCH, "Ferromagnetismus von amorphem 
Eisen (Ferromagnetism of Amorphous Iron)", Z. Phys. 
219 (1969) 280 (in German). 

2020. S. C. H. LIN, "Resistivity Minimum in an Amor- 
phous Ferromagnetic Alloy", J. AppL Phys. 40 (1969) 
2173. 

2021. ldem, "Hall Effect in an Amorphous Ferromagnetic 
Alloy", ibid. 40 (1969) 2175. 

2022. S. C. H. LIN and P. DUWEZ, "Structure of an 
Amorphous FePC Alloy", phys. star. sol. 34 (1969) 
469. 

2023. R. SCHRADER and C. PIETZSCH, "tJber amorphes 
und kristallines Eisen (III)-sulfld (On Amorphous and 
Crystalline Iron (III)-Sulphide)", Kristall und Teehnik 
4 (1969) 385 (in German). 

2024. K. TAMURA and H. ENDO, "Ferromagnetic Prop- 
erties of Amorphous Nickel", Phys. Letters 29A 
(1969) 52. 

2025. C. C. TSUEI and R. HASEGAWA, "Kondo Effect 
in Amorphous Palladium-Silicon Alloys Containing 
Transition Metals", Sol. State Comm. 7 (1969) 1581. 



1970 
2026. U. B~NNINGER, G. BUSCH, M. CAMPAGNA, and 

H. C. SIEGMANN, "Photoelectron Spin Polarization 
and Ferromagnetism of Crystalline and Amorphous 
Ni", Phys. Rev. Letters 25 (1970) 585. 

2027. P. A. BATES, J. POPPLEWELL, and S. W. CHAR- 
LES, "Amorphous Gd-Ag Alloy Film", Z Phys. D3 
(1970) L15. 

2028.1dem, "Metastable Gd-Ag Alloy Thin Films", 
Fizyka 2 (1970) Suppl. 2, 11.1. 

2029. V. V. BONDAR', V. A. POVITSKIJ, and E. F. 
MAKAROV, "Messbauerovskoe issledovanie amor- 
fnych ferromagnitnych ~elezo-fosfor (M6ssbauer 
Studies of Amorphous Ferromagnetic F e - P  Alloys)", 
Fiz. Met. Metalloved. 30 (1970) 1061 (in Russian). 

2030. W. FELSCH, "Ferromagnetische Eigenschaften 
amorpher Kobaltschichten (Ferromagnetic Properties 
of Amorphous Cobalt Films)", Z. Angew. Phys. 30 
(1970) 275 (in German). 

2031. Idem, "Zum Ferromagnetismus amorpher Go ld -  
Eisen-Legierungsschichten (On Ferromagnetism of 
Amorphous Gold-Iron Alloy Films)", ibid 29 (1970) 
217 (in German). 

2032. J. FLECHON and M. VIARD, "Influence du phos- 
phore sur l'effet Hall des lames minces de nickel-  
phosphore", Compt. Rend. Hebdom. Seanc. Acad. Sc. 
B270 (1970) 84 (in French). 

2033. R. HASEGAWA, "Magnetic Properties of Amor- 
phous Pd-Si  Alloys Containing Iron", J. Appl. Phys. 
41 (1970) 4096. 

2034. R. HASEGAWA and C. C. TSUEI, " s - d  Exchange 
Interaction in Amorphous Cr -Pd-S i  and Mn-Pd-S i  
Alloys", Phys. Rev. B2 (1970) 1631. 

2035. L. V. KIRENSKIJ, N. A. CISTJAKOV, L. A. CEK- 
ANOVA, B. P. TU~KOV, and G. I. FI~, "Nekotorye 
sverchvysoko~astotnye i magnityne svojstva ehimi~eski 
osa~dennych plenok (Some High Frequency and Mag- 
netic Properties of Chemically Deposited Films)" in 
Fizika Magnitnych Plenok Sbornik State}, Vypusk 3 
(Irkutskij Pedagogi~eskij Institut, Irkutsk, 1970) p. 35 
(in Russian). 

2036. V. M. KUZ'MENKO, B. G. LAZAREV, A. I. SUD- 
OVCOV, and V. I. MEL'NIKOV, 'O minimume elek- 
trosoprotivlenija v slojach ~eleza, medi, ljutecija, tulija, 
polu~ennyeh rtizkotemperaturnoj kondensaeiej (On 
the Resistivity Minimum in Films of Fe, Cu, Lu, Tm 
Obtained by Low-Temperature Condensation)", Re- 
port ChFTI-70/7,  Fiziko-Techni~eskij Institut, Akad- 
emija Nauk USSR, Charkov, 1970 (in Russian). 

2037. J. G. M. de LAU, "Temperature Dependence of the 
Initial Permeability of a Ferromagnetic Amorphous 
Co-P  Alloy", J. Appl. Phys. 41 (1970) 5355. 

2038. P. K. RASTOGI and P. DUWEZ, "Rate of Crystal- 
lization of an Amorphous F e - P - C  Alloy", a r. Non- 
Cryst. Solids 5 (1970) 1. 

2039. A. w. SIMPSON and J. M. LUCAS, "Anodic Pre- 
paration of Amorphous Films with Garnet Ferrite and 
other Stoiehiometries", Proc. Brit. Ceram. Soc. 
18 (1970) 117. 

2040. S. A. STEPANOV, "Magnitnye svojstva stekol, 
soder~a~hich okisly ~eleza (Magnetic Properties of 
Glasses Containing Iron Oxides)", Stekloobraz. Sosto- 
jan. (Erevan3 5 (1970) 312 (in Russian). 

1971 
2041. Y. AJIRO, K. TAMURA, and H. ENDO, "Ferro- 

magnetic Resonance in Amorphous Ni Film", Phys. 
Letters 35A (1971) 275. 

2042. P. A. BATES, J. POPPLEWELL, and S. W. CHAR- 
LES, "ESR Studies of Amorphous Gd-Ag Alloy Thin 
Films", Journal de Physique 32 (1971) C1-567. 

2043. M. I. BIRJEGA, C. A. CONSTANTIN, M. M. 
PARASCHIV, and N. G. POPESCU-POGRION, "Oc- 
currence of a Minimum in the Electrical Resistance of 
Amorphous NiCr Thin Films", Rev. Roum. Phys. 16 
(1971) 1229. 

2044. O. BOSTANJOGLO and A. OELMANN, "ln situ 
Lorentz Microscopy on Vapour Deposited Films", Z. 
Angew. Phys. 32 (1971) 118. 

2045. A. J. F. BOYLE, G. M. KALVIUS, D. M. GRUEN, 
J. P. CLIFTON, and R. L. McBETH, M6ssbauer 
Studies of Amorphous Magnets", Journal de Physique 
32 (1971) C1-224. 

2046. G. BUSCH, M. CAMPAGNA, and H. C. SIEG- 
MANN, "Spin-Polarized Photoelectrons from Fe, Co 
and Ni",Phys. Rev. B4 (1971) 746. 
Evidence is presented for a decrease in spin polarization 
in the amorphous state with respect to the crystalline 
one for vapour-quenched Fe, Co and Ni. The reducing 
factor was 0.7 for Fe and 0.6 for Ni suggesting a sim- 
ilar reduction of the saturation magnetization. See also 
2082. 

2047.,J. FL~,,HON, C. VARNIER, G. le CAER, and J. M. 
GENIN, 'Etude par effet M6ssbauer de la structure 
des ddpots chimiques de fer-nickel-bore (MSssbauer 
Effect Study of the Structure of Chemically Deposited 
Iron-Nickel-Boron)",  Compt. Rend. Hebdom. Seanc. 
Acad. Sc. B272 (1971) 437 (in French). 

2048. E. FRIEBELE, L. K. WILSON, A. W. DOZIER, and 
D. L. KINSER, "Antiferromagnetism in an Oxide 
Semieonducting Glass", phys. star. sol. (b) 45 (1971) 
323. 

2049. R. HASEGAWA, "Ferromagnetic Resonance in an 
Amorphous C o - P d - S i  Alloy", Phys. Letters 37A 
(1971) 233. 

2050. ldem, "Magnetic Properties of an Amorphous M n -  
P -C  Ailoy",Phys. Rev. B3 (1971) 1631. 

2051. ldem, "Magnetic States in Amorphous F e - P d - S i  
Alloys", J. Phys. Cher~ Solids 32 (1971) 2487. 

2052. R. HASEGAWA and C. C. TSUEI, "Kondo Effect 
in Amorphous F e - P d - S i  and Co-Pd-S i  Alloys", 
PhysRev. B3 (1971) 214. 
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Coexistence of the Kondo effect with ferromagnetism 
in the amorphous alloys is reported. An explanation is 
proposed in terms of small amounts of magnetically 
uncoupled paramagnetic ions. 

2053. G. R. MATHER Jr., H. O. HOOPER, P. F. KEN- 
EALY, and R. R. BUKREY, "Anomalous Magnetic 
Behaviour of an Iron-Rich Glass" In AlP Conference 
Proceedings Number 5, "Magnetism and Magnetic 
Materials 1971" edited by C. D. Graham and J. J. 
Rhyne (American Institute of Physics, New York, 
1972) p. 821. 

2054. T. E. SHARON, "Magnetism in an Amorphous F e -  
P d - P  Alloy System", Thesis, California Institue Tech- 
nology, Pasadena, USA, 1971 (available from Univers- 
ity Microfilms, Ann Arbor, Mich. USA, Order No. 72- 
486). 

2055. T. E. SHARON and C. C. TSUEI, "M6ssbauer 
Effect Study of Amorphous F e - P d - S i  Alloys", Sol. 
State Comm. 9 (1971) 1923. 

2056. A. W. SIMPSON and D. R. BRAMBLEY, "The 
Magnetic and Structural Properties of Bulk Amorphous 
and Crystalline Co-P  Alloys", phys. stat. sol. (b) 43 
(1971) 291. 

2057. A. W. SIMPSON and J. M. LUCAS, "Temperature 
Variation of Susceptibility of Some Amorphous Anti- 
ferromagnetic Oxides", J. Appl. Phys. 42 (1971) 2181. 

2058. A. K. SINHA, "Electrical Resistivity and Magnetic 
Susceptibility of Amorphous C r - N i - P t - P  Alloys", 
ibid 42 (1971) 5184. 

2059. Idem, "Temperature and Field Dependence of Mag- 
netization of Amorphous (Fe, M n ) - P - C  Alloy", ibid 
42 (1971) 338. 

2060. K. YAMAUCHI and Y. NAKAGAWA, "Amorphous 
Ferromagnetic F e - P - B  Alloys Prepared by a New 
Technique of Splat Cooling", Japanese J. Appl. Phys. 
10 (1971) 1730. 

1972 
2061. M. R. BENNETT and J. G. WRIGHT, "Amorphous 

Films of the Transition Elements", phys. stat. sol. (a) 
13 (1972) 135. 

2062.Idem, "Magnetoresistance in Amorphous Ferro- 
magnetic Cobalt",  Phys. Letters 38A (1972) 419. 

2063. T. EGAMI, O. A. SACLI, A. W. SIMPSON, A. L. 
TERRY and F. A. WEDGWOOD, "Amorphous Anti- 
ferromagnetism in Iron and Cobalt Phosphorus Pentox- 
ide Glasses", Z Phys. C5 (1972) L261. 

2064. M. FAHMY, M. J. PARK, M. TOMAZAWA, and R. 
K. MACCRONE, "Magnetic Properties, Microstructure 
and Ultrastructure of Partially CrystaUised B 2 03 -BaO 
- F e : O 3  Glass", Phys. Chem. Glasses 13 (1972) 21. 

2065. E. J. FRIEBELE, L. K. WILSON, and D. L. KIN- 
SER, "Magnetic Behaviour and Microstructure of 
Vanadium-Phosphate  Glasses", 3". Am. Ceram. Soc. 
55 (1972) 164. 
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2066. R. HASEGAWA, "Electrical and Magnetic Prop- 
erties of Amorphous Pd-S i  Alloys Containing Fe and 
Cr", J. Appl. Phys. 43 (1972) 1231. 

2067. Idem, "Spin-Fluctuation Resistivity in Alloys", 
Phys. Letters 38A (1972) 5. 

2068. B. G. LAZAREV, V. M. KUZ'MENKO, A. I. SUD- 
OVCOV, and V. I. MEL'NIKOV, "Osobennosti elek- 
troprovodnosti amorfnych metallov (Peculiarities of 
the Electrical Conduction of Amorphous Metals)", 
Doklady Akademii Nauk SSR 206 (1972) 327 (in 
Russian). 
A resistivity minimum is found for a series of magnetic 
and nonmagnetic amorphous metals. 

2069. G. R. MATHER Jr., "Spin Wave Resonance and 
Stress Effects in Amorphous Nickel Films", Phys. 
Letters 38A (1972) 37. 

2070. H. NOSI~, "Ferromagnetic Amorphous N i -Fe  Thin 
Films", V International Colloquium on Magnetic 
Thin Films, Mt Fuji Area, April 1972, (Colloquium 
Booklet available from the Physical Society of Japan, 
Tokyo). 

S. OKAMOTO see 2072 

2071. J. OREHOTSKY and K. SCHRODER, "Magnetic 
Properties of Amorphous FexGdy Alloy Thin Films", 
Z Appl. Phys. 43 (1972) 2413. 

2072. S. OKAMOTO, H. SEKIZAWA, and S. I. OKA- 
MOTO, "Characterization and Phase Transformation 
of Amorphous Ferric Hydroxide" in "Reactivity of 
Solids", Proceedings of the Seventh International 
Symposium on the Reactivity of Solids, Bristol, 
17 -21  July 1972 (Chapman & Hall, London, 1972) 
p. 341. 

2073. J. J. RHYNE, S. J. PICKART, and H. A. ALPERIN, 
"Direct Observation of an Amorphous Spin-Polariz- 
ation Distribution", Phys. Rev. Letters 29 (1972) 
1562. 

2074. S. L. RUBY, "M6ssbauer Studies of Glass a n d  
Supercooled Liquids", J. Non-Cryst. Solids 8 - 1 0  
(1972) 78. 

2075. J. SESTAK, K. ZAVETA, V. ROSKOVEC, and F. 
ZOUNOV~, "Preparation and Magnetic Properties 
of the Glassy System Mn O - F e 2 0 3 - B : O 3 "  , J. Am. 
Ceram. Soc. 55 (1972) 537. 

2076. T. E. SHARON and C. C. TSUEI, "Magnetism in 
Amorphous F e - P d - P  Alloys" Phys. Rev. B5 (1972) 
1047. 

2077. A. W. SIMPSON and D. R. BRAMBLEY, "The 
Temperature Variation of Magnetization of Bulk 
Amorphous Ni85Pls. An Amorphous Ferrimagnet?" 
phys. stat. sol. [b) 49 (1972) 685. 

2078. R. W. STEWART, "Material Syntheses by Sputter 
Deposition June 1 1971 to June 1 1972", Battelle 
Pacific Northwest Laboratories Research Report, 
Richland, Washington 99352, Sept. 1972. 

2079. P. WACHTER, "Electrical Switching and Memory 



Effects in Doped Ferromagnetic Semiconductors", 
Phys. Letters 41A (1972) 391. 

1973 
2080. B. S. BERRY and W. C. PRITCHET, "Some Physi- 

cal Properties of Two Amorphous Metallic Alloys", J. 
Appl. Phys. 44 (1973) 3122. 

2081. G. BUSCH, M. CAMPAGNA, and H. C. SIEG- 
MANN, "Magnetic NaCI-Lattices with Structural Dis- 
order",lnt. J. Magn. 4 (1973) 25. 

2082. M. CAMPAGNA and H. C. SIEGMANN, "Photo- 
emission spinpolarisierter Elektronen aus nichtkristal- 
linen magnetischen Festk6rpern (Photoemission of 
Spinpolarized Electrons from Noncrystalline Magnetic 
Solids)", Phys. Kondens. Materie 15 (1973) 247 (in 
German). 

2083. S. W. CHARLES, J. POPPLEWELL, and P. A. 
BATES, "Studies of Metastable G d - A g  Alloy Thin 
Films", J. Phys. F3 (1973) 664. 

2084. P. CHAUDHARI, J. J. CUOMO, and R. J. GAM- 
BINO, "Amorphous Metallic Films for Bubble Domain 
Applieation",IBM J. Res. Develop. 17 (1973) 66. 
Evidence for perpendicular magnetic anisotropy in 
sputtered amorphous Gd-Co  and G d - F e  films is re- 
ported. Bubble domains nucleated in an applied field 
first observed for amorphous materials. 

2085.Idem, "Amorphous Metallic Films for Magneto- 
Optic Applications", Appl. Phys. Letters 22 (1973) 
337. 
Ferrimagnetic compensation point writing is achieved 
for amorphous sputtered Gd-Co  and G d - F e  f'flms 
with perpendicular uniaxial anisotropy. Various optical 
properties are measured. 

2086. H. S. CHEN, "Effect of Composition and Structure 
on Magnetic Properties of Amorphous F e - P - C  
Alloys",phys. star. sol. (a) 17 (1973) 516. 

2087. A. E. CLARK, "High-Field Magnetization and 
Coercitivity of Amorphous Rare-Earth-Fe 2 Alloys", 
Appl. Phys. Letters 23 (1973) 642. 

2088. R. W. COCHRANE and G. S. CARGILL III, "Mag- 
netization Studies of Amorphous C o - P  Alloys", Phys. 
Can. 29 (1973) 25. 

2089. J. M. D. COEY and P. W. READMAN, "Character- 
isation and Magnetic Properties of Natural Ferric Gel", 
Earth and Planetary Science Letters 21 (1973) 45. 
A natural gel containing Fe (OH)3 �9 0.9 H20  is investi- 
gated by M6ssbauer technique. A model of speromag- 
netic ordering with the spins fixed relative to each 
other but possessing no overall preferred direction is 
proposed (cf. 3137). 

2090.Idem, "New Spin Structure in an Amorphous 
Ferric Gel",Nature 246 (1973) 476. 

2091. E. J. FRIEBELE, "Magnetic Behaviour of an Amor- 
phous Antiferromagnet: Manganese Phosphate Glass", 
Ph.D. Dissertation, Vanderbilt University, 1973. 

2092. E. J. FRIEBELE, D. L. KINSER, and L. K. WIL- 
SON, "Magnetic Properties of Manganese Phosphate 
Glasses",Am. Ceram. Soc. Bull. 52 (1973) 384. 

2093. R. HASEGAWA and J. A. DERMON, "Electrical 
Resistivity and Curie Temperature of Amorphous (Fe 
- N i ) - P - C  Alloys", Phys. Letters 42A (1973) 407. 

2094. R. D. HENRY, P. J. BESSER, D~ M. HEINZ, and 
J. E. MEE, "Ferromagnetic Resonance Properties of 
LPE YIG Films", IEEE Trans. Magn. MAG-9 (1973) 
535. 

2095. S. R. HERD and P. CHAUDHARI, "Electron Mic- 
roscopy of Amorphous Gd-Co  Alloy Thin Films", 
phys. star. sol. (a) 18 (1973) 603. 

2096. H. L. HU, J. V. POWERS, P. CHAUDHARI, J. J. 
CUOMO, and R. J. GAMBINO, "Shift Register Oper- 
ation of 2-Micron Bubbles in Amorphous GdCo", 
IBM Res. Report RC 4277, March 22, 1973. 

2097. T. ICHIKAWA, "Electron Diffraction Study of the 
Local Atomic Arrangement in Amorphous Iron and 
Nickel Films" phys. star. sol. (a) 19 (1973) 707, 
errata ibid 23 (1974) 739. 

2098. K. KIMOTO and I. NISHIDA, "Crystal Structure of 
Very Small Particles of Cr and Fe", Thin Solid Films 
17 (1973) 49. 

2099. J. M. MACFARLANE, I. S. McLINTOCK, and J. 
C. ORR, "Antiferromagnetism in Amorphous Carbon 
Films", phys. stat. sol. (b} 55 (1973) 273. 

2100. G. R. MATHER Jr., "Magnetism and Thermal His- 
tory Effects below 100K in an Amorphous Oxide 
Spin Glass", Bull, Am. Phys. Soc., Series H 18 (1973) 
115. 

2101, T. MIZOGUCHI, N. UEDA, K. YAMAUCHI, and 
H. MIYAJIMA' "Critical Behaviour of an Amorphous 
Ferromagnet near the Curie Point", J. Phys. Soc. 
Japan 34 (1973) 1691. 
Experimental evidence presented for a sharp magnetic 
phase transition at T c = 179.85 -+ 0.07 ~ C in a liquid- 
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2301, 2352, 2406 

Feso P,2.5 C7. s 2017 
FesoP13C7 2020-2, 2129, 2208, 2221, 2235-6, 2241, 

2255, 2257, 2368, 8103, 8314, 8327, 8333 
F%o (P1 --xCx)2o (x = 0.15 . . .  0.35) 2137 
Mnvs Pls C~o 2050 
(CoxFel--x)soPlsC 7 2209, 2250, 2351, 2358, 8103, 

8208, 8350 
(CrxFel --x)so P13 C7 8350 
(Fel --xMnx)o. 75 Po.15 Co. lo 2059 
FeTo Nilo Pls C7 2241 
(Feloo--xNix)TsPxsClo (0 ~< x ~< 50) 2093 
Feo.s--xNixPo. 13Co.o, (0 ~<x ~< 0.4) 2351, 8103 
Feso P16C3B 1 2194-5, 2360, 2397, 2406, 8315, 8342 
Feo. 76 Po. ~s Co. os Alo.o2 8io. 02 2235 
Feo.TCro.loPo.lsCo.o7 2235, 2241 
Fe~6 Cr4.5 Pm C7 Bo. s 2224 
(Fe-M)8oPls C 7 (M = Co, Cr, Mn, Ni, Ti, V) 8103 

TM-P-Si  alloys 

(Coo. 92 Feo. o2 )o. 75 Po. lo Sio. is 2208 
Feo. 7s Po. 16 Sio. o6 Alo. os 22 t 2 

TM-P-Pd 
FexP2o Pdso_x (13 ~< x ~< 44) 2054, 2076, 2272 
(MnxPdt--x)77P23 (15 < x  < 33) 2148 
(Mn3oPdTo)l_yPy (17 < y  < 26) 2148 
(NisoPdso)loo_xPx (x > 23) 2272 
(Fe-Ni)4o Pd4o P2o 2264 
(MnxNiso--xPdso)8o P2o (0 ~< x ~< 7) 2359 

TM-P-P t  

(CrxNio. so --xPto. 7o ) o. 7s Po. z5 (0 <~ x ~< 0.06) 2058 

T M - B - C  
F%8 B17C 7 2060 
Fem Niso B84 C 4 2047 

TM-B-S i  

(Fel--xCox)TsSilsBlo 2209, 2250, 2351, 2358, 8208, 
8334, 8350 

TM-C 
Fe-C (9 to 17 at .% C) 2368 

TM-Si 
Fe-Si 2009, 2019, 2364, 8321 
C o + x S i ( x = l t o 6 a t . % )  2030 
(Col--xFe x) Si 2373 

TM--Pd-Si 

Co-Pd-Si 2012, 2025, 2049, 2052, 2133, 2176-8, 
2242-3, 2280, 8304 

Cr-Pd-Si 2025, 2034 
Cu-Pd-Si 2259 
FexPdso--xSi~o 2012, 2025, 2033, 2052, 2055, 2242-3, 

2346, 2350, 8310, 8312 
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Fex (Pds2 Sits)loo--x 2051, 2205 
MnxPdso--xSizo (0 < x  ~< 7) 2025 
NixPdso--xSizo (0 < x < 15) 2012, 2025 
FexCrz--xPdTs Si2o 2066 
TMxPdso--x Sizo 8212 

TM-Halides 
FeBr 2 and FeC1 z 2045, 2115, 2144, 2146, 2287 
FeC1 z �9 n H z O (n > 25) 2074 
FeC13 2144-5 ,  2151 
FeF z 2115, 2144, 2146, 2215, 2287 

TM-O--glass 
CoO-A1 z O 3 -SiO 2 2132, 2237, 2265 
FeO-CaO-MgO-A1 z O 3 -SiO z -TiO2 (lunar glass) 2263 
F%O 3 (> 3 wt% in a glass) 2106 
Fe 203 - B a O - B 2 0  s 2064, 2101, 2223, 2266 
Fe z O 3 - B  z O 3 - N a  z O 2265 
Fe z O 3 - B  z O~ -L i  z O - N a  z O 2116, 2265 
Fe z O 3 -A1 z O 3 - B  2 O 3 --  K20 2233 
Fe z O 3 -Na  z O - H  z O 2072, 2153 
Fe z O 3 - B  z O 3 - P b O - S i O  z 2105 
Fe203 - L i z O - S i O  z 2053, 2100, 2267 
Fez O3 -L i  z O - N a  z O-S i  z O 3 -A1 z O 3 -MxOy (M = Ctt, 

La, Mn) 2040 
FezO3-MnO-Bz  O 3 2111 
F%--xMnxO 4 - B z O  3 (x = 1, 2, 3) 2075 
Fet .sMnt.sO4 -BzO 3 2175 
Fe (OH)3-nHzO (in natural ferric gel) 2089-90 ,  2191, 

2246 
MnO-AlzO 3 -SiO 2 2237, 2307, 2388 
(MnO)x (B2 O3-K2 O)1--x (0 < x < 0.45) 2007 

TM-P-O-glass 
(CoO)1.4P z O 3 2063, 2262 
(C~ 7 Pz Os 2262 
Fe(PO3 )3 -glass 2074 
FeO-PzO s 2048, 2274 
Fez Os -Pz O3 2063, 2262 
MnO-PzO s 2092, 2127, 2262, 2274, 2284 
MnO2 -Pz O s 2128 
VzO s -PzOs  2065, 2274 

TM-RE-O 
F e - Y - O  (oxides grown on Y:Fe,  3Y:5Fe) 2039, 2057 
F e - G d - O  (oxides grown on 3Gd:5Fe) 2039, 2057 
FesY3012 2158, 2317 
FesY30  m + Ar 2315 

5FezO 3 �9 3Y203 + At; + SiO 2 2094 

TM-other elements 
Co-Ag 2006, 2011, 2202 
Ni -Ag 2202 
C o - A u  2006, 2008, 2010-1 ,2016 ,  2044, 2299 
F e - A u  2016, 2031, 2044, 2147, 2299 
Ni -Au  8302 
Fe-Cu  2366 
F e - G e  2009, 2019, 2126, 2130, 2149, 2331, 2373, 2402, 

8202, 8365 
Ni -Ge  2130 
Ni -Pd  2373 
F e - P t  2311 
Ni -P t  2373 
Fe z S 3 2023 
Fe/MgF 2 2319 
MnxMgl --xY z S 4 2277 
FexCu6o--xZr4o 2292 
M x (CusTZr43)x --x(M = Co, Cr, Fe, Ni, Mn, V) 2395 
Fe/Bio.zs Pbo.Ts 2210 
Fe/Cuo.14 Sno.s6 2210 

R E-other elements 
RE-TM see TM-RE 
EuO + xGd  2079, 2109, 2273 
EuS, EuSe, EuTe 2081-2 ,  2260 
Gd-Ag  2027-8 ,  2042, 2083, 2202, 8361 
G d - A s  2081, 2260 
G d - A u  2332 
Gd:LaA1 z 2168 
G d - P  2081-2 ,  2260 
G d - S b  2081, 2260 
Gd(PO3) ~ 2113 
Tm 2036, 2068 

Other materials 
C 2099 
Fe in glasslike C 2271 
Ni-catalysts (43 and 63% Ni) 2396 
Poly(metal phosphinates) (e.g. Cr(OH) [OP(CH3)(C6Hs) 

O] 2) 2231, 2238, 2400 
TiBa z Si40 m 2290 
Fe-dispersions in zeolites 2269 
Poly(butadiene-4-vinylpyridine- i ron chloride) 8204 
Poly(butadiene-styrene -vinylpyridine- i ron chloride) 

8204 
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