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SYSTEMATISM OF BINARY INTERMETALLIC PHASES 

By 

P. I. Kripyakevich and E. E. Cherkashln 

Literature so far is lacking full, systematism in very imoortant, from theoret- 

ical and practical viewpoint, groun of compounds - intemetallic nhases (IMF). The 

need for such a systematism is felt Dresently very acutely, if we take into consid- 

eration the greater number of IMF (about 1800 binary phases only) and the variety 

of theie comnositions, types of structure and types of chemical bonds. The Duroose 

of this reoort is to offer a systematic review of all known binary intermetallic 

nhases. 

'.Ve include in IMF these intermediate nhases (as well as supers true tu ral nhases, 

formed in solid solutions) which possess metallic properties (metallic luster and 

electron conductivity), expressed even if in a slight degree; in the table in the 

insert is shown the prooagation of IMF in binary systems.  IMF can be systematized 

by various characteristics, for example, by the method of formation in form of a 

homogeneity area on the structural diagram, or by the physical and chemical nro- 

oerties; a systematism based on the most essential indication is given: On the tyne 

of structure and on the type of chemical bond. 

In order to systematize phases by the structural type, it is necessary to es- 

tablish first of all the isotopy signs of the phases, i. e., the belonging of sev- 

eral nhases to one tyoe cf structure. Ihese signs apnear to be (for cubical nhases 

with parameterless arrangement of atoms) identical proper systems of points (1) 

(lattice coranlexes (2)) in one snatial groun and a uniform method of distribution 

of these noint systems between atoms of various elements. And so, Z)-and//' phases 

of the Cu-Zn system? belong to various structural types: The first one, with sta- 

tistical distribution of Cu and Zn atoms - tofl( - W type; the second one, with 

References to literature concerning individual phases, see in Binary IMF Indica- 
tors, p. 82. 
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perfectly ordered distribution of atoms,  - to the  CsCl type.    The gammi nhnst   I'.r-'l, 

hnving H stmcture with ntom arrangements,   as  in alpha-Mn and total order n.l  ^ 

Mg-,r7'M-]2 composition,   belongs  to the alpha-Mn type,   but to n  sen^rate Mg-i 7-Al-,- 

type.   KBi2,   AgBep^ nnd  FeBe5 phases  (the Intter  is  homogeneous  in n widr   rnr. •< 

concentrations)   have  identical  tyoe  structure  (tyne  Cu^M^),   in snite or  V.\<    ;i:':^r- 

ent quantitative composition,   because the ooints  combination in each one  o:'  ;,,■,, -, 

noints  occunied by  itoms,   break uo  into two nroner points  systems   (two  lit'.ioi     ^m- 

olexes),   one with multiolicity 3,   occunied by K,   \e + Be  atoms  resnectivoly   (. •-- 

tisticnlly)   or Fc + Be  (statistically),   and  the second ones with multi^li^i'./  1'. 

occupied  by atoms Bi   (in  first  case)   or Be  (in  remaining  cases).     ■'■ o  the .'-i-i'    ' '-y , 

FeBe 5  and  A.uBec phases  with uniform arrangement of atoms   in general  and  unift n r;ar,- 

titative  comoosition,   do not  an^ear to be  isotonic:     AuBe.  belongs   to   the  s"( \rr-] 

structural  tyne,   to which are  inherent three oroner noint systems with multinlcn 

/+   ('.u),   /,  (Be)   ani  1^-  (Be).     In  a  similar way,   nonisotoolc  (at  identical  atom  ar- 

rangements)   anoear to be  ^amma-nhases  of CuZn,   Gu-Cd  and  Cu-Hg systems. 

For cubical n'nases,   struotures  of which are  characterizei by arran-^em* r,' .•■   p-" 

atoms with decrees  of  freedom  (as  well as noncubical  nhases)   exists   an   idil1 v r.-l 

sign  of  isotory:   atoms  with  identical coordinates   in both ohases  should  have   ''n 

identical  coordination number and   one  tyne of coordination snhere.     Tha'   1?  •■.■V.- 

and  FiSn  phases  should  be  counted   into one  tyne of stricture  (MnF),   in  $■'•{*■■      ■'  '   • 

heterogeneous   (bit close)   values  of axes  ration  (c/a)   and  narameters  of  at-m; •   ar- 

rangements.     But   if  in  a  certain stricture,   the  change   in  these value::   Ira',■   '- 

changes   in  the nature  of coordination,   then  this   is  equivalent to  tranritior.   '■■  " 

new structural  tyne:     CaPb^  phases   (cubical,   tyoe   ,,TJCu-,)   3rPb0  (tetra^-.r1."! ly   :'- 

formed   ,-.uifu.i   structure,   c/a "7 l)   and  ?dfu„   (tetragonally delomed   ".u^u   ,   c/'-' ^ T 

counted  to various structural tynes. 

Cf greater imnortance  for systematism,   is  the  problem of affiliation  of  vari- 

able  composition nhases   (as  well  as  constant  composition phases with orderlesr 
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distribution of qtoms of various comnonents) to definite structural tynes.  If the 

phase contains in its area of homogeneity a comnosition with fully ordered qtons 

(or with maxinum on composition -decree of orderliness curve), then it should be 

counted to the tyne of structure corresoondin^ to this comnosition; for examnle, 

^amma-nhase of Ni-Sb with comnlete orderliness at 50 at. %  Sb, hns a structure of 

the NiAs tyne.  In the few enumerated instances, the nhase may contain two comnos- 

itions with total orderliness, and then we count it to two structural tvoes simul- 

taneously (NiTe-NiTe , tynes BiAa and CdJ^).  About nhases with nartial orderliness 

in the entire ran^e of homogeneity was mentioned above (FeBe ); to these nhases be- 
5 

lon.rr also,  e.   g.,   phase      of re-3b system with defeitibe structure of Ni^In tyne. 

Phases with totally unordered distribution of atoms belonp ordinarily to the  tyne 

of structure,   inherent of simnle substances  (Mg,   Cu,  alpha-'V,   beta-V provided 

the corresnondinp structure of the simnle substance is unknown,   the phases will be 

referred to an individual tyne (e,   f*.   InJ3.). 

T^/nes  op structures  of  intermetallic nhases,   as well as  chases most suitable 

for systematization by their ratio to denser packings.    We distinpnjish the follow- 

ing grouns of structures:     l)  denser packings of atoms close  in dimensions (tynes 

Mg,Cu and their superstructures NUSn and   4.uCu      type TiNi^ and a number of defon- 

ed  denser nackinf^s);   2)   denser nackinps of atoms of various dimensions  (tynes  Zn Mg, 

Cu2Mg,   N.i2Mg,   AuBe^,   ZnMg,   ••^Fe7,   CaZn^,   ZniiM^2'   Nn7.T\^);   3)   dense nackin^s   (tynes 

MoSi  ,   CrSlp and TiSi^)   and derivatives of cubical volumetrically centered struc- 

ture  (types alpha-W,   CsCl,   NaTl,   CucZnrt,  Ni.Al^ and others);  4)   structure of intro- 
5    8        <    3 

ducin^ atoms of one component into denser oackinp of atoms of the second  (tynes 

NaCl,   NiAs and many others)   and  5)   structures,   non-bound with denser and dense 

packings. 

The second Important distribution of structural tynes and phases is based on 

a different manifestation of atom tendencies to combine into complexes. Tynes of 

structures of binary phases can be divided  into the following groups:l)  homodesmic 

FTD-TT-63-1018/I ? 



3/  where any two adjoining atoms are bound firmly in nn identical degree,   so thit  it 

is  imoossible to  form individual comolexes  (examoles:   AuCu-,   CsCl,   NaCl tynes);  ?) 

heterodesmic (3)   of the  first order,  where the atoms of the first component  (ordin- 

arily less metallic)   are  firmly bound between themselves into comolexes  (nairs S 

and  FeS2 modifications,   chains - B - B - B  in FeB,   etc.),  and 3)  heterodesmic of the 

second tyoe - with atoms of both components,   combined  in individual comolexes,  where- 

by the bond between comolexes  is weaker,   than the bond within them  (lamellar struc- 

ture Mo3p,  molecular structure NiS - millerite and  others).     Heterodesmic  strictures 

can further,  be systematized by the measure of comolexes  (insular,   one-  two nni 

three dimensional)  end by their form among heterodesmic structures with various 

tyoes of coordinations  (most widely known form of coordination sohere:   triangular 

rrism and twisted  cube). 

The third method  of systematizing IMF -  is division by the tyne of deoendcnce 

ofquantltative ohase  comoosition uoon the valence of the comoonents.     Here  can  : 

seoarated the following  IMF grouos:     l)  ohase with valent ratios of the comnonents, 

quantitative comoosition of which  is determined by the velances  of both comnonents 

(certain nhases,   oossessin? NaCl,   ZnS,   CaFp,   Na^As,   as structural tyoes  and others \ . 

2)   nickel-Arsenide abases  (structural Ni^In,   NiAs,   CdJ    tyres  and  certain  rhomtical), 

the  arrangement of which on   the structural diagram  is  due firt  of all to  the  valence 

of  a  less metallic  comnonent,   whereby the dependence  is not such a  clear one   in 

ohases with valent  comnonent   ratio;   3)   electron nhases  (electron bonds),   the homo- 

geneity  range of which  is determined by electron enncentrations   (series  of nhases 

of aloha-//,   CsCl,   gamms-brass,   Mg,   Ni  Al^,  tyoes  and  others)   and /..)   nhases  with com- 

position,   not ienendent  on  the valence of comoonents. 

For the ouroose of classification,  which could have envelooed a maximum num- 

ber of  IMF,   it  is  necessary to combine all three discussed signs,   i.   e.,   ratio to 

denser packings,   presence of comolexes  and the effect of valences.     As  result we ob- 

tain an  IMF division  into the  following classes  (nrooosed classification differs 
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from the one Introduced by Ye, S. Makarov (O, first of all by the seoaration of 

heterodesnic nhase classes and expansion of the class of dense oackirifTs) ': 

1. Phases with more dense atom oackings, atoms of close dimensions (ro/rv* 

1.00 - 1.10) without electron ohases.  Homodesmic; quantitative composition does 

not denend upon the valence of the components. 

2. Phases with denser nackine^s of atoms of various dimensions (rp/rv  i in 

- 1.80). Transient from homodesmic to heterodesraic of the first magnitude (in a 

majority of phases firm bonds between atoms of the prevalent component): the quan- 

titative composition decends not upon the valence of the components, but upon the 

ratio rp/rv'  content of component with atoms of smaller dimensions (X-comnonent) 

is then greater, when Tn/r is greater,(5)• 

3. Phases with dense packings - w/o electron phases (structural types indi- 

cated above).  Preferably homodesmic; quantitative composition does not denend upon 

valence. 

i.     Electron phases.  In a majority of instances, homodesmic. Tyne of struc- 

ture and quantitative composition due to electron concentration; content of less 

metallic comoonent in a series of phases of specific structural typ, decreases with 

the rise in valence of this component.  A majority of electron phases is made ur. by 

phases with cubical volumetrically centered structure and its defective derivatives; 

the degree of structural defectiveness rises with electron concentration, which 

corresoonds approximately to a constant number of valent electrons (about three) in 

a small cell (with dimensions as in ohases of CsCl type). 

5.  Introduction phases,  l) Nickel-arsenide phases - atom introduction ohases 

(or ion introduction ohases) of transient metal in a hexagonal more dense packing 

Boundaries between IMF classes are not sharp; some phases can belong simultaneous- 
ly to two classes. 

R - components with atoms of larger dimensions. 

FTD-TT-63-1018/1 



of atoms (ions) of nonmetallic or semi-metallic elements.  In a series of nickel- 

arsenide phases, where the number of the group is less the metallic comnonint rises, 

there is also an increase in the content of this component (horaological series of 

ohases with N^In, NiAs and CdJp structural types (6) and Co23i and MnP types (")). 

Nickel-arsenide chases are nreferably heterodesraic. 

2) Other ohases of introduction into denser oackings. Of soecial imnortRnce 

here are the nhases of introduction of small atoms into hexagonal or cubic ienser 

packing of atoms of transient metals (e. g., ohase CrN, C03N) and phases with vnlent 

ratio of components (e. g., Mg?3n, Mg2Sb2). 

6. Heterodesmic ohases of first magnitude*, hnve different structural tynes, 

in a majority of instances not bound with denser oackings.  Phase composition does 

not denend on the valence of the comoonents. 

7. Heterodesmic nhases of second magniture\ Structural types, not bound 

with denser oackings; ratio of comoonents in a majority of ohases valent. 

In the non-enumerated classes remains only a slight number of phases with 

known types of structure, as well as phases with tyne of structure, determined nart- 

ially or unknown. 

The table-given below contains Oinary IMF, data about which have been published 

orior to July 195^**:  Tables 1-7 contain mainly nhases with known type of s tructure 

and corresnond to ohase division into classes; in Table VIII are given classe? 

(ohases) with known tyoe of structure, which so far cannot be included in ppeci."!^ 

lasses.  Almost for all tynes of structures Tables I - VIII carry: formula, synrcny, 

imber of atoms in elementar/- cell (N) and soatial group.  In Table IX "re listed 

ohases with structure, not comnletely determined, in Table X - with unknown struc- 

ture. 

c 

m 

Determination and examoles see above. 

Phases, characterized by structural types IMF, but having no metallic nronerties 
(e, g., SnSp, Zn3, CaC2) not included in the systematism. 

FTD-TT-'Sj-lClßA. 



In the tables the followine: phase designations are used (designation methods 

flre bpsed in a symbdilism, introduced by Ye. 3.. Makarov (8)): 

A B   -  constant comnosition ohases: m n 

3 -A B -  variable comnosition nhases with comolete orderli- m n 

ness at A B comnosition (Dalton phases (9)); 
Ti n 

3 -A E  -AB  variable comnosition nhases with total or- 
m n,   m np 

derliness at \  E  and ~  E  comnositions: 
^ nl in-, m n«) 

AB      - variable comnosition nhases w/o total orderli- nl - n2 
ness (Bertollite nhases (9)), as well as nhases with known zone of homogeneity qnd 

unknown tyne of structure (indices n, and np certain to boundary nhase comnositions); 

A B„ +  - ohases with unknown homogeneity zone (structure m n - x , J \ 

kno'^n or unknown); 

\B  ,   AB , ABn + x ABn _x (not ABn ^ xi) nhase of unknown 

comnosition. 

In nhase formulas in the first nlace, there is always the symbol of the com- 

nonent (A), situated in the neriodic system of elements of D. I. Mendeleyev (of the 

18 vertical series) , to the left of the second comnonent (B), and if both comoom- 

ents belonp to one vertical series, then the comnonent, having greater ordinal num- 

ber.  In addition to designations by formulas, letter designations of nhases are 

piven - in cases where they are needed.  Phase formulas, the affiliation of which 

to the given tyne of structure is proved, are included in square narmtheses. Phase 

formulas of one tyne of structure are arranged in tables in the order of the ascend- 

int (rising) number of series, in which the B comnonent is situated. 

The authors express thanks to Ye. I. Gladyshevskiy for evaluating the nroblems 

touched unon in this renort. 

In table of the 18 vertical series Be is included in the 12th row, Mg in a major- 
ity of phases in the 12th, and in some (mg-Hg system) to second, H to 17th row. 

FTD-TT-63-1018/1 



The nuthors nlend  to renort to them any errors and  inaccuracies  in the tables 

and  in nhase indicator. 
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rhomb 

Table 1. 

Phases with Denser Packings of Atoms of Close Dimensions 

1,    Derivatives  of Hexagonal Double  Layer Denser Packing 

1) Mtr, ivifc. A/«^ Ul,- MiiFe,., .*,,., (t): L;Zna^J0((i'). I'dZn^^^h), IlRZn,^, fl (31 
"eZ"2.3-*J.o(Y).       LiCd2jfl^5i7(ß'). A«:i.7^li9Cd(a,).       VUti3+x,       An^ll^ß): 

Cu2 ^^Ky'^LaTl,, Cu^Si (x). Ni3Sn(ß'); CuSiJrA.s«'; Aß8i8As(ß). Pb^lü (.S> 

AuCd,   |)OM6I.Ä  A" =4, P^-, a-CdMR(3). ö-AuCd (ß')(4)' 

NisSn, i-0K(3j ,V =--2.  !)*>,. MoCu, )3t, WCOj-,   (MoNi,]; a-Cd3Mg(5). d-CdMg,w.     S.iflg,; 

Nisln (Y). c>-A'-'> (Y>(<-< ••
S7ü

): Mn3i.,5Go(7), Ti3±xSn, M^^,^!. (ß')'7'. Fc3Sn (ß"). 

Ni,Sn (ß). T^Pk/7»; Ti4SbW. 

ApsSb.   pSfcin. ^-4,    C^;    [Nbhli,].    DJ-TuNiJ;    P-TiCu3(ßfl»     friAu,^^) 

ö-A^Sb^')«"", 

l) hexagonal; 2) rhombical; 3) hexagonal; O rhombical 

Structures with irregulnr distribution of atoms were not fully investigated, 
ic: TiCu3<0^3^)(U): 

hexagonal, N = 18: PeRelp . ^ ...  / >- \ 

2.  Derivations of Cubical Triple Layer Denser Packing 

Cu. Cltb, A = ■'.. Ofr MnZi^4_,j0(aX V^^^it'}. 
AuCur6u.b;A=4. O':   MBN.J±I.   ?-FcNiy   PdNi^..   aftPdy  TiPt,^,   (&%# 

IHhCu,.,). Hi'a^Lu. a-PtCu,. a-AuCu,. PlAg, x. a-PljAp (y); TIZM,^. Pt1±IZn, 

(Pl3±xCd|. a-Au3Cd (a") (/,00-550o); UAls. a-Ni9Al (a'). MRln,,,'7-12'. DiTl,: 
NijS^ß,), Ni,ixGe. USn,,,. Cu«n3. CoSn,. I.nSn,. PrSn3, Pl3Sn, CnPb,. I.MI'IV 

CoPb,. PrPb,, NaPb,^^,,^)'7', P-l^PK Pts±JCPb. 

Y-Mu.Ätrd- ^-4,   jOi,7. f/«<l: llt'Cd0i4^li?; Ni, :8Ca (S). Pd, .^In (ß). 
SrPbJ>r«trd,A' - 4, c/« > I: ö-Au3Cd (a') (r <''.00,,); SrPbs±x. 

T5AJ,W>^^A'=J6, ^   dAnJnixJ;   TTAl,^.    VA^.,,   «Al^.   TxAl^ 

ZrAL,^.Äa^a.A' = '16.   ^ ZrA^- 

^+atr<LH~'>,ü\h:     a-MnNi (ST (r < 650»),     FcPd1±z.      ^-CoPt;     *-TiCu(8). 
^';AUCU.<370«) V^^ocoo^^ocHa.). Z.Ag. a-MnAu (ß)^: .-N.Zn(ß ). 

^(..P^. P^.cd.). PccdHx, Pdngl±-;.-TiA1.a.M,aU.): 

AuO.iU/V^O-.AuCu^^ßVO-W)^. 

^t6tr^ « 10. C^: a-MoNi4 (P), WNi^,. 

FTD-TT-63-1018/1 9 
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3'     Derative of hexaf^onnl four Inyer  denser packing. 

TiN^^eM^.^-ie, D^: r\N\3ix, riPda±x, ZrPliix. 

Other nhases with denser oackin^ of atoms of close dimensions - see Table i 
(types Hgm  p-Min). 

1. Metastable ohase. 

2. Alpodonite. 

3. In accordance with other data,   in the  ^one of CdMg comoosition exis's n 
nhase with  irre.^ular structure at hiph temoerature  ('71 )   and orderly - at  lov«  te-nn- 
erature  (Tf7 ) • 

A.    The nhase  can be considered as  an electron (deformed  hexagonal denser 
oacking C«/- !• 5) • 

5.     By other data>   in the  zone of    CdTM^ composition exists  two phases:   /) 
^h temnerature  and M '  at low temnerature. at hiffh 

6. According to other data, in the field of CdMg-, comnosition two nhases exist 

i at hifh temnerature and Q  ' at low temnerature. 

7. Phases with nartially unordered distribution of atom. 

8. Low temnerature modification. 

9. iccordinc to other data, the nhase has the comnosition of TiAu^ and Mr 
structure. 

10. At this comnosition, there exists a second nhase modification, nrobably 
with disordered distribution of atoms. 

11. Hirh temnerature modification. 

T       />12.. -Mgln  and Mpln„ nhases  are  formed  from primary solid Mc solution  in 
In;   furthermore,       thig  sol?d-sglution exist£.  a tendency towarS  orderliness  at 25-^5 
at. %  in  (cubical structure,   inherent of    AuCd-)  and  37-/^ at.  f-   In  (rhombical struc- 
ture,   inherent of  rhorabical AuCu). 

13.     According  to other data,   PdCu 
5 j; x 

11..     TiAl^  and   ZrAl-,  tynes of phases-heterodesmic of the  first  order (flat 
grids  of Al and  Au  atoms). 

15. The nhase  forms a continuous  series  of solid solutions  in  \n. 

16. By other data,   cubical structure  (N = 3,  T  ), 

FTD-TT-A3^X018/l 10 
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Table II 

Phnses with Denser Packing of Atoms of Various DiTiensions 

ZnMgÄ^V-= %,   D^: a-ZnMg(C). 
W.Fc^Owb.^-ia. öt,:   a-Mo,Fc7(.),   W,Fo7±I(C):    ö-Mo,Co7(5).   ^W„Co: 

(i). 2naMg, hew^-12. Z^: KNaa; Liai5CCa; ZrVa+:c; ZrCraTX. NbCr,^"; ThMn, 

TiMn,,,. ZrMn2+xl NbMnat3C, TaMna+I. Zrlloa±i; TiFoa±I, NbFoaTX. TnFc^,. 
WFca,x{c). ZrRuaT:c. Zi03aiJC, MoFca±I; Zrlraf:c; UNial x; VBca4l, CrBcJ+i, 

■   WBoa+x.  MnBc;l+x.   RcBoaJx,  a-FeBoa,   Ö-Zn^lg (tj). a-CnMg2. SrMg^ MoBc a±x,        TTU».;,^ 

BoMgj, LaMga, CeMga, CuaCd (ß), ü>Cd2f x. 

Cu^Mg. CabvA^2/1, 0^: TiCra:i.x.   ZrCr2TX, NbCra±x^. TaCr2+x, ZrMo2t.x, Zr\Va;i. 
GdMn,,,.   UMDa;   CcFca,   GclFo24x,   UFca,  ZrFeafx;   CcCoal  a-UCo2,  T.Co,^, 

ZrCoa+xl   NbCoa±x.   TaCoaTX;   LaNi,.   a-CeNia,   PrNia.   CcPl3tx;   ö-NaAua {&,; 

a-TiBc,.   FcBo4i9_15,7 (c)'3'. CuBe3|3^i7(8)<*).   AgBeai7(3'1    ö-Cu.Mg (ß);     CMl.. 

LaAl,, ö-CoAl,, UM,; Au.Pb; AujBi, KBi,. 
Ni^g^^W-2/.. D\h: ZrFe^»; TiCoa±xl   NbCo,.^. TaCo,^); NiaMg. 

AuBe6 CU.b.,yV = 2/.,   T^ UNi5+x; ö-UCu8; PdBc6fx, AuBc6fx. 

CaZnR, MW-N~ß. D\h:   [ThFc,); CcCo6.   ThCo5:i.x;   CaNi^,, CcNi6, LaNi6, PrNi,, 

GdNi6t.x, TbNi6; CaCu6±,. CoCu;3', UCu W; CaZn6tx, UZn8d.xl ThZn^. 

ZnuMga,tU.b.,iV = 39, T\:   a-ZnuMga(ö)(5). 

NaZn^GU.b.^-m, 0«:   CcBo^^.  ThBols+x,   UB^^.  a-ZrBols (r,).   NaZn,,^, 

KZn^. [CaZn13±:c]. [SrZn^^I, [BaZn^^l. KCd^BbCd^, CsCd^,. 

1. Hivh tennerature modification. 

2. Low temrerature modificntion. 

3. Phnses with oartially disordered distribution of qtons. 

A.     Daltonide nhase with singular noint at  CuBe^   comnosition;   structure  p4. 
this  comnosition was not  investigated. 

5.     To nhase  0-^n,-jMr^  ( y )  was  first attributed  an  incorrect  structure 

M^Zn^,   (hexagonal,   N = 96,   DA). 

Tnble  III 

Phases with Dense Packings of Atoms 

1.     Phases,   Structures  of which consist of layers  of the tyne of  the densest 
oarkin.T 

MoS^.tetr^ A/= ß. 3)^: MgHg2h): MoSiai WSla, BoSi^,. 

CrSi^heja^ y = 9, J5J:   Gr.Si2(Y),   VSi2±xl   NbSia±x,   TaSiJ±xl   NbGe^. TaGo^. . 

TiS^^Ombo., /V = 24, 2%: TiSia rX, TiGea±x. 

Mn3A6,1,,T>)0Tr7t<i, ^ = 16, D^: Mn,±xAs. 
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?.    Derivative of Cubical Face-centered Structure. 

a-V^Cab.^-Z, 0»:  Cu]|84^lil7Bo(ß)(a',     Mn^^^^Zn  (ß),      PdCd,^^^ (ß), 

CsCJ;Gab.)A'-21 01. T\Fo1±x. TiRu1±x, Ti031±x; TiCo1±x, FcColTI; TiNi^,, 

ö-MnNi (ß =. S) (r > CÖO0)^, ö-FePl; PdCu1:tx
(6), d-UAg, CeAg, LaAg, NiAu]i7; 

CoBe1:fc]cl   a-NiBe(ß)1   PdBo,  SrMg,   LaMg,  CoMg,   PrMg,   TiZn1±;t, (3-CoZn (ß). 

ö-NiZn(ß)1 Pdai,^1|,Zn(ß)(«)1 PdZn,^,, (Pl)W, LaZn1±:tl CoZn^,    PrZn1± 

ö-LiHg.MgHgd:), UCd1±xl   CcCd1±x,   PrCdJ±,. LaHg1±x. CeHg1±x.   PrIIg    '. 
NdHg,^;   MAlJ±x, LiTl, [KTl], MgTl, d-CaTl (y). SrTl^,; RuSi1:tx. LiPb(ß'). 

üCu
('),(3u.^./V = lG, r&: UCo. 

NATl(8),Gtti3.>A'=16, 0^:   d-LiZn(8'').   d-UCd (y):    d-UAl(ß),   LiGü1+x,    d-Uln<9>. 
Noln,^,, a-NaTl. 

TljSbj.Cab.^ yy-W,   0«: Tl7Sb2(Y). 

OjAl, tetm^^b,   /^: 5-CraAl(ß). 

V^'.C^, A-= 8i   O-V,^^; Ti^Pt;   Ti3±JlA-<'",    V3    Si,    Cr,.Si (ß),    Mo.Si, 

Other nhases with structures,  derivntivati^es of body centered  cubic - see 
Tables  IV,  Vg (tyne BiF3)   and VI (tjme Mg17-\112). 

1.     Cubical denser packing with nassing of one  fifth of  the layers  nlon^ the 
quaternary axis;  structure,   inherent to the Cu-pSb type. 

?.     At  t   ^ BB0o  the  /J-nhase forms  one  area with ^-phase   (Tnble   IV). 

^.     High temnernture modification. 

A.     according to  other data,   the  cubical body centered  structure  (nrobably  ^f 
the  AuCu  tvne,   nseudocubical,   as  in RhCu. nhase). 

'   ■ 1 1 x 

5. By other data,   Pd-Cu^ +    . 

^. Phases with nartially disordered  atom distribution. 

^ Tyne of heterodesmic structure  of  second  orier (molecules) . 

8. Tyne  of heterodesmic structure  of  first  type  (frame  of B-atoms). 

9. Phase  forms  a  continuous  series  of solid  solutions with  Li, 

10. Superstructure yJI-'.•/;   tyne of structure,   intermediate between(X-W and  Cu. 

11. By other data,   phase nossesses  a structure of the  AuCu-,   type. 
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Table  IV. 

Electron Phases 

1. Ce|      =  1.50. 

..W'1».     Ky6.,     A-=i,   Ö»:        CZn,, 87^1#M (ß). AgZn0 „^^ (ß). AgC40i73_li2(1 (ß); 

C^o-.j/1^)'  AR3,.-^,«A1 (ß)'   CU3,.-K>.0Gn (ß)-   CU4.S^3.a
In (ß)-   Ag3,2^3.0In(ß): 

cu6; >(ß). 
Cia^.Ky?:.   iV-^Oj;:   CUII0^1(MBO(Y)

(2)
.   3-AgMg(P).   O-AnMg(ß).   d-CuZn(ß'). 

ö-AuZn (ß).  ö-AuCd (ß);  d-MnAl. ö-FcAl (ßa), ö-CoAl (y). d-NiAl (ß) W. PdAl,^, 

NiCü,^ (ß), ö-iNilniS)«1'.  Pdlnlt;t. 

Bil-V", GuJfex.A = 16, 0»: Cu3±IAl (ß,)'5'. 
ß-Mn, -terra,A = 20, 0': Ag3fl_,t0Ai (ß'i. LCu4 ^,,„51 (T)J 

Mg.Vi<aXv A = 2. Dl: AgCd, ^^ (C), AR, „, Hg (ß); (;..4|0^1|2GA(|^   Ag2i7^2inGa (ß). 
Aga,o->2,oGa Cr).   Ag3^a>0In(Y)(.>187'').Au5|^4,0In (ß);   Cu^^^Si (ß). 

Cu6'^'7 Geiß/4'. Ag7il^3|8 Sn(ß). Au7^5i7 Sn (ß); Ag_4 Sb   - 

2. Ce|       =   1.62. 

CUiZn8<'-'), Cub,   A = 62, r»:   fl-Cu^n, (Y).   a-Ag4Zn8 (y). AuZn, 8_M (Y^
8
). 

a-AgtCd8(Y),   ö-Ag,Hg, (Y). 

Cu&Cd8(1'7'. Ky6..  ^ = 52, 7*: CuCd,,^,^ (8),8), 
Ca9Al4

(,-7>,   Ky6.,   ^ = 52.   rj,: J-Cu^Al, (Y). d-C^Gn, (8). d-Cu8lD4(Y).AgJfl^Ji0In (c/Ö 

ö-Au.Inj (8). 

Ca81Sn8
(1-7-8). Ky6.: Cu^Sn^S). 

Co^n,'1-7'9',  KyC:   MnZn4 ^ 9 (F).    FoZn,^, (P).   CoZn,^,^ (D.    nh.Zn^ 
NiZn2p3^6|7{r).   PdZn^^^lY),   Pl6Zn21+I.   Co6Cdal±;c.  Rh6Cd21+x.   N^Cd^ 

PdCd^., (Y)    Pl5Cd2Hx(Y). 

3. Ce|      = 1.75. 

MK>ex.^-2.   D<h:   MnZnn^,3 (0- CuZn,^, (c).   AgZn       7.,(S), AuZn,,, 

AgCd^^^SU^-.,^1^'   AU6Al3tx;   ClW3.BSb(e)       • 

RhomMcally deformed structure Mg:    C\x3^tiiCe{t),    Cü3SD{4*\    Ag3i0_^isSn(c 

U.    Ce|      = 1.80. 

NlaAl3(1), h€XviV = 5, D\d: d-Ni2Al8(S). Pd2Al3±x, Ni^lß').  P^Ga,^. Ni^flT). 
Pd2In3±;c,  I'^In^. >'' 

1. Derivatives of cubical body-centered structure;     they also include struc- 
tural CaF2  types   (cubical body-cebtered structure with partially unoccupied posit- 
ions of atoms;   see Table V,b and  RuoSn7  (Table VI). 

2. See  ranark^   to table  III. 
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3. H low filurainura content the  lattice is deformed  tetragonally. 

L. High  temnerature modification. 

c>. Metastable phase. 

6. Probably,  monoclinic deformed structure. 

7. Atomic oositions in structures  of Cu Cdg,  CiuAl/j   Cuo-^Sn^   and  COrZn-j-i 

type  (structural types of "T^-brass)   are generally identical,   but differently distri- 
buted between the atoms  of components  A and B.    Other structural types with very same 
atomic oositions,   see  in table VIII.     Defective structure,   derived from the  tyoe of 
•^-brass,  have phases of the Ru^Sn7 tyoe  (table VI),   other defective and deformed 

structure are listed  in tables  IX and  X. 

8. Partially disordered distribution of atoms  over the  entire phase homogeneity 
zone. 

9. Structures   incomoletely investigated. 

10. In addition to ühnseE',   in this phase exists phase   ^,'  with ordered  atom 
distribution.     According to other data,   instead of phases 6  and   ^,,   there exist 
three suoerstructural ohases:     Cu,   r    -^.   -,3b  (^  )  hex.,  N = 12),   Cu^ob,   (-^ ) 
(hex.,  N = 15)   and  0u11Sb2  {tj )  'f rhombic!  N = /(9). 

11. By other data,   superstructure  to  type Mg with N =   16. 

Table V. 

Introduction Phases 

a.     Nickel-arsenide ohases. 

Ni3Si(&)(3).   ö-Fo3Oo.   a-Co^Go'4».   a-NiaGo,   MnlifW^1|Wbn (r')'3 .   Fo1>a7Sn'^   ' 

Superstructures with unknown distribution of atoms,  derivatives of the Ui?ln 
type: 

Ni2ln:   NiM1Ga(Y').      Cu2i6^li8ln(8);       Co,^^, MSn (Y').      Ni^.^^Sn (Y'), 
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Structures,   inherent  to Ni2ln type,  not thoroughly investigated:     Mnj-Ge    (two 
modifications),  Mn,  oc—^.i   AA^

6
« 

X1AS(1),Ä, N^A.D^: IrSn1:}.xl PlSn1±;t. AuSn, IrPb1±;el PlPb,^; MnAs, NiAs. 
CrSb1±J(ß)l a-NiSb(Y). PdSb, PlSb, MnBi1(i, nhBi, Plüi,^; d-VS, c'-OS (a), 
S-FeS, a-CoS, NiS1±I{ß), ö-CrSe(a), d-FcSc(ß)(6), ö-CoSe, NiSc1:i.x(ß)i VTe1±Jtl 

ö-CrTolo), MnTOj^, ä-FeTe,   PdTc^,, PLTo1+JC. 

Defective structure,   not thoroughly investipated    derivative of  tyoe  NiAs: 
Cr3el.U-^1.50 if). 

Moniclinically deformed defective structure,  not thoroughly investigated,  de- 
rivatives  of the tyoe NiAs:     Ni Sn^  ( ^ )  (N = U);   C^ 22_^ 1 ^^/? ^' Cr3el.lB 

1.38  (ß),   CrTe1>17_^lt50  (^). 

UJ^. m.. N~3. D5^. a-TiS2. a-ZrSa, d-T<S    Re^. PlSlx. ZrSe2±x.   PtSo3±x, 
PdTe^,, PlTeadtat. 

NiAs-CdJ,:    ö-TiSe-TiSca,     fl-VSc-VSo/7^     a-TiTc—TiTc2>      0-CoTc-CoTo,. 
a-Nifo —NiTe,. 

Mul,u"),'R>>OTr7., ^ = 8, Dfi: AuGa; NiSi (TJ), pd[S^u\ PtSl. IrC.c, NiGe, PdGc, PlGe, 
PdSn; CrPJ±x, VVP1±;c, MnP. FeP1;fcx, CoP,^,   CrAsjdLx, FCAS(T)), COAS,   RhSb. 

AuT,(i2), MONO., A' = 6, C^: AuTe2+I
(18). 

Nickel-arsenide phase  are  joined by ohases  of the MnrSi    types   (table V  b ani 
CrTC2   (table VI).    Phases with antiiasonorphous  structure to CdJn,   see Table V  b. 

1. To the type NipIN are  figured in phases,   containing no ^B composition,   to 
the  tyne Ni-\s - containing  this  composition. 

2. Defective NipOm structure  (part of Ni  positions  vacant). 

3. High temnerature modification. 

i.     At low temoerature superstructure  (probably at CooGo- composition). 

5. High temperature modification in ihe  zone 53-57 at. %,  the Se structure is 
raonoclinically deformed. 

6. Heterodesraic structural type of second order (lamellar structure). 

7. In the region of 55-5 - 60.5 at. %,  the Se structure is monoclinically de- 
formed. 
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S.    Deformed Nipln structure,   heterodesmic of first magnitude  (chains of B- 
atoms). 

9.    Low terarerature modification. 

10. Deformed NiAs  structure,   heterodesmic of first magnitude  (chains of B- 
atoms). 

11. By other data,   phase homogeneous  in  zone PdpSi-PdSi and  has hexagonal struc- 
ture,  like Pf^Bp. 

12. Deformed structure of CdJp  type,  heterodesmic  (chains of B atoms  qnd  AE9 
molecules).     Atoms occupy positions~of deformed cubical simple packing. 

13. Kalevarite. 

b.     Other  introduction ohases   into the hexagonal double  layer denser 
packing (PU)   and  other noncubical PU. 

(see nnge 16a  for formula) 

Structure with ordered  introduction of 
Tu  atoms;   hexag.:   Ti       r~^i   ^       ' 

boron atoms   into  the dense  nackinr  of 

F^N)eU.lD.y/V = 5, ^^-Nh^d'); aut^^c), 9Fe,«(r) ("PU oF METftU   Rtom^\ 
U4S,. Cabv^ - 7 •. O^Sj^. 
LnA.l)CX.,/V-5; D^: Th.N^,. Mg.Sb.fa). Mg.Bi.Ca) ^pu oP H, Kg. fHoYns:); 

NaCl, Cat, A-= 6,^:500,^.ThC,±x,  UC,   PuC1±;c.   d-TiC,   d-ZrC    \UC1±X, o-XQn, 

Nbii3^      C(,1). ö-TaC; ScN^, lLaN1±xl.[CcN1±J. [PrN^^^N,^. GdN^, 

a)(PU atoms,   occuoyinr^ As oositions)  b)  metal atoms  PU. 

1. Metstable ohase. 

2. In the  zone of  £ -phase homogeneity total orderliness was   found also at 
comoositions Fe^N,   Fe^Nc and Fe^N« 

1.    Positions of hydrogen atoms  in the structure are unknown. 
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Na3AB,   rci.c,  A'= 8, Z^J,,: AuMg3,^\Ig^IIg (ß); Nn3P, LijAs,  No3As,   K,As,  LiaSb^ 

No,Sb, KjSb, N'o,Bi, i{,Bi (fly OTOMOD, samiMoioraux noflOwciuiH Ash £> ä 

M3N, Y\M:t N~%, Dl: Fc8f^C (c)(1>; ö-Fe3N (t)'2', Co3N (y), Ni3N (HV BTOIIOD«^
5
 J^y 

CdJ2,:te;A' = 3l Z)^: V2+;cC(ß),   ToatlC, ÖMoX   ö-WjC,  (Fo^C);  (Cr^^)^ 

t,_Jb ,N (ß)J,   [Nb.^N], (c)-Mn,N{!:)|   (UV afo»JoB0MO?^i^a). ^ 
•^i)7?, •A'-12: FcjNIQ (HV aroMon MCTon^a}, C| 

.5v.q.V A'= 6, D^: Co2±x(:\ Co^N (8) (ny aroMOD }.manm).X/ 

Mn^,   renc,   ^ 16Äj   Mg6HR, (c); Ti^i^, Mn^i^,   Fc,Sis(,).   Ti^^ 
Ti

K
s°i;-r (riy aroMoVllg, Si. (ia. Sn). JJ- 

TI..S, jfö^u.^.; A «81, CJ: TI.S (IIV üTOJICD Tl). Ü^     ni 

ZraII(3), Vera:: Zr2±;cII (y), Tt^H ($), N.Jli:XlI) (IIV aroMOD ueranna). 

Co S(4}. jt^;, ^ = 6, D*h: Cui.S^->520) (IIV OIOMOD S).« 2. 

Fc„P,   r-pfTc.: JV •= 9, Dl: Mn„F, Fc„,rF, Ni^-^P (HV aroMOD MPTa^Jia).!/ 

I'bClj, poMoni., A =12, D^: 0-Co^ 3-ThS2 (IIV aroMOD   I'.Th).^ 

ZnS(«).-te A=/1, C*v: [T0N1±I1. GaN1±;c,rnN(ix) biSc1±x; (CrlT^). 

Crpyicrypa   c  ynopn^oicuiibiM    iiiie,.,.. niicsi   «rcm.ii  öopa  11  n^oTiiciiinyio ynnKiiiu< 

DTOMOD   Ti: rcKc: Ti,„ ^^, ,13(c). 

PtiiSn3(7,,  Vm^'., Afl= 10, Z)^: PlaSn3 ("PU  ftTOVnS    Sn), 

Bi2Te3(8). POMD
0
O^;.,A' = 51 /)36

d:   [A&jSe,.,].  [ni.,Se3|   I^-SbJ«^,  d-BiJc, (liy „• 
«on Se, Te). " ^ WroYDS 
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,'.. Hir^h temnerature modification of chslcosine. 

5. '.v'uesl-ite. 

6. Structure not thoroughly investigated. 

7. Introduction structure into hexagonal six-oly denser oacking. 

8. Introduction structure into rhcmbical 9-ply denser nackinp;, heterodesmic 
of second magnitude (laneller). 

c. Introduction nhases into a cubical denser oacking 

Filling of Octahedral Voids 

Tli.\1±I, UN,NpNUx, PuNlix, TiN1±st, ZrN1±i.. d-V>>(-(}. Nb.N1±:t. CrN(v), WN^, 

(ncXM3_x MLaP.^J. (CcP^), il'rrj±j, Adl-, x, Th^P^, UP1±X. LaA3l±x< 

CcA^x' P^^ii' ^d^iix- s"A.s I^bj^j. CcSb^,, PrSb^^, NdSb1±:x> 

LaDi1±;t, CoBi, PrBi1±x. UBi^: Ö-CcS, EuS,^, Tli3 ^j^S^, PuS^^.PbS,^, 

CcSc1±c, F-uSc1±x, yhSc1±x. PbScJ±;t, EuTc,^, YbTc1±x. 3-GcTc(3), SnTc, 

d-PWc (Ja) 

SnSb^. ^"tel:/.. /V = 8: ö-SnSb(ß). 

SnS«-5' , to^; A' = 8. ^r SnSI;t;t. 

GcS"'3',   MPK.A'-S,^:   GCS1±X, 

FeSil4lt,). IO'O., iV^S. r«: AuBc(ß)(,1); PrfCnlijc, riGn1±;c; CrSi (c), MnSi (c), Fei.i (c). 

Co^i (c), CTGC1±X. HliStijj.j.. 

3tnactures with unknown distribution of N atoms in the voids: 

Fcn_.10,5N {«") (TCTp.)«7'8', Mn4+;cN(S) (rcrp., N~b),   Mo,,,^,,^ (y) (TOip.. 

A = 6), Moai70^,i33N(ß)1 MnjNj^O,). 

Filling of tetrahedrnl voids 
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Cob 0 ^ 
ZnS..i,i;yu.,/Y = 8, r5:   (O-TiBl;     MP1+xl     w.iVi,     Inl',.,.,,    AlA.s]±1.    GuAs1+:r, 

InAslf3C,    AlSb.     GnSbHx,    InSb;    /nar,,^    C.lSc1+;e.    CdTc^, ! llgSo1±xl 

ZnTc llgTe^,, Gn2So;>«). Gajo;11",   Injc^ ^H (ß), ZrH1+x (8). 

"tetl^ „     _   . PU  PH;om.s 
pis, TCTP./.V = /., ^4h: ris1+;c (ny^TOMon5ri). 

Znjl'j. Tcrp.,   A' = /.0, D\l. Zn3P'2'
2)   Cd^. Zn.A^,. G.^A.s1/2' (IIV   amsiZV As). 

MM.O.,  i.yo3,' A'= 80, T]- Mg,AsQ (nV feSKSAs). 

CaFa, l;yo.,,A,»12, 0»: PlAl^13',   5-AuAl^ PlGn^13', AuGo2, Flln^131, Auln2; 

CoS.,, NiSijiC), PlSna, IrSna, MgaSi, Mg3Gc, Mg2Sn(u',     Mg2Pb<14)    Rli2+IP. 

'r. .x'1; ICrllj;^]  (UV üTOMOU, aaniiMaioiniix iin.iomomni Ca). PUa/jMSi^» OCctcSLU****- 

Zfli;1"' ,   TCTP
W
; A = 6: CuAl3+^ (ö')'8); ThH2+I, Zrll^ (t). T 

jtruct'ire with unkno'vn listribution of !! atoms over the void 

Filling octahedral and tetraheiral voids 

Cub 

(nV aioMon S). 

is:   7,r,H(/ 

Qj-S.  ,<yo.,A=:)t),0
7

h: Co >     Ni S   \   PO  fttcnms, 
»^'pr-L. •* 4 I (ny aioMon ; 

Co^^.V N = 08, 0»: CooS8 J 

Ci^Sb, T^T^/V^e, Z^/.: Cr2±3CAs,   ö-Mn2As (ß),   Fo^As,   a-Mn2Sb(S),   ö-C^Sb (y); 

Cj^Tef10^® aTOMoA, Sb, To).     • 
0 u.b 

KfJ«, iTu. . ^ = 1«, 0*: Ö-LaMgj,   ^-CcMgg,  PrMg3,   l.^llg;   ö-FcjAl (ß,); Fc^S! (»); 

^CüjSb(3'), LijSblß), Li,Bi (IIV   aroMOD, aauiiMuioiuiix IIO.HOKOHUH üi). 

Structures with rinnlly net established distribution of metal itome over ' h'- 
voids:     cub.:      Cu.   n     .  .   ^C-7'     n -     /• ^ ^     » ^     / _> N 1.9-^1.6 ,   -i^^^^^^.e  {£ ),   Ag2    U (OC ). 

1.     Phase  homogeneity  zones S-Ifb/C  and ITb-,   -JQ   ^l.B  ^  at a  rise  in temnera- 
ture exDRnd  nnd  above lnOOu fuse  together. 

?.     Phase with defective  structures   (Tart  of nometal  nton oonition vacant ) . 

3.     '• t,  low  temnerature and   low,   Te  content -   ^s  tyoe  suoerstructure,   ^t  hiph 
Te  content - deformed structure  of NaCly  tyne. 

/,.     Deformed  'laCl  tyoe  structure. 

5.     Structural tyne intermediate  from homodesmic to heterodesmic o*' second 
order  (molecular). 

A.     Low  temnerature modification. 

TT-:r)_TT-A;-ini3/l 18 



7.    Partially disoHereri distribution of N «toms;   to total orderliness  corres- 
ponds   fomuln  FegN qnd  N =  18. 

B. !<etastable phase. 

9. ^inc Rlende. 

1C. Phase with defective structures  (nart of metal atom oositions vacant). 

11. Structural  tyne heterodesni-: of second order (lamellar structure). 

12. To nhases  Zn„P0,   "d^P^ nnd Cd  a.s9 was  nreviously erroneously attributed  n 
stricture of the  tyne Mg^Pp(    'cub.  N =  10  ,   %). 

13. Phases PtAl 8 PtGa «nd Ptln^ can be considered ^s  electron 
'-_-x     *- Z. - 2 + x 

phases with C •, = ?. ~ 

11.     sccordinr to new dato, Mp:p3n and M^pPb reoresent introduction nhases of 
additional Mg «nd .In ntoms (Pb) (in "ratio 2:1 into the stricture of CaF? tyoe. 

1^.  Deformed CaF type stricture. 

16. Suoerstructure to tyne ££-.V. 

17. Di.crenite. 

Table VI. 

Heterodesmic Phases of First Magnitude 

1.  Phases with three-dimensional comnlexes (bodies) of E-comnonent atoms 

ThSi^   iorp./yv»^, D\l: LaSi2±A.. CeSi^, PrS\2±x.   NdSi2±I.   SmSi.^.   ThSi^. 

rSi2+;c.(a), NpSi^x, PuSi2ix. 

l<ü3Sn^, GU.b A'=/.O. 0»:    [NiGa,^ (e)),     PdjCa,^,    Vl3Ga1±x,   [Ni^fn^^Wl 

JlVInj^J, Pl3ln7±I;   IrjGc^^.    Ir3Sn7. RUjSn,. 

ÜB4, te.tr? iV = 20, /^: CeD4;J;c, TliB4±I. \JI\±X. 

Cun0, C^,yv=7, O/;. CaD6+I, SrD0+JC. BaB6tJC1 I^ü6+;c,   CoB8+Jt,   PrB0±JC, N(lB,tl, 

GdB9±s. ErD,,.,. YbB,^. VB0±X. ThB6±Jc. 

UB12,>)ftX. ^-52, 0«: UBja±;c. 

NiMgj, ^e^ yy - 18. ßj: NiMp,. 

NU13, r'Ko-vn ,   A =16, Z)^: NiAl3(t). 

CoaAl6,'heX, A-28,  DJ,,: Ö-Co2Al6. 

Co^AI^-mo^o./zV-^   (7*,.: Co2Al9. 
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2, phases with two-dimensional comnlexes (lattices) of B-comnonent atoms 

he*. 
AlUj, roKC, N~3.Dlh: TliNi3 (u.iu Tli^'ij); TliCu,. (n.m Tli3Cus); IPlZn^^J, 

(rtC.l^J, ÜUSl±x; Ö-TiD,. ZrB2±xl \B2,X. ö-'MU, (c), Ö-Taüj (c), CrD3 (0). 

•^T^
1
/

3
^- CaCa2±x. LaGn3+1.. CoGn,^. [PrCaJ; USij;;c(ß). 

CaSij, A^jp./iV-G, Z)*d: CaSia, CaCc^. 

MOjB,, M^.Tä' - 20, /}«,: Mo3B7 (c)'3». 

Ti2B6) Ä^-i4.   Z)^: Ti2Uy.x. WB2^2A(c)^- 

3. Phases with monodinensional comnlexes (chains, bands) of E-comnonent atoms 

KeD. p^i6n^rl,'iV = 8, 0$: FcB, CoB, MnB(C); L'Si1±x. 

WD.^fpV^-16. ^°: ö-MoB(S), a-WB(8). 

C 

Ta 

rll. .fe^ViV^S, Z3^: CrB (C). MoB1±x (ß). VVB1±xl NbB (y). TaB(Y); CoSi. 

^ ^fe'A'-l/., D%: Nb3ü4(S),  T03BJ8). C^H^r)), Mn3B4 (r,). 

Cr C,„ poMGni., A--20, Dl]: d-Cr.Cr 3 " u 
CuMgj, poMuii'i., iV = ''i8, Z>^: CuMgj. 

A.  Phases with insular comnlexes (nairs, etc.) of atoms of one comnonen* 
(oreferably of E-comnonent) 

^'.K^S'^ 12, n:    rir2rx.    PdAs2+x.     PlAs.,^.     P.iSba,   PlSb2l    AuSb,. 
PlBi2+x:   MnSHxl   FcSa,   RuS^x,   OsS2ix,   CoS2.. x. RliS, , x, NiS, ex. MnSc, , , , 

FeS^ 

HuSc^,. 0SSc.2."x, CoSe2±x.  NiSc2±xl h!nTo2:fxl HuToafxl 03Tc;1±x. 

l-cS^, iS&^-A^G, /)!;,:    FCP2+X.    FoAs!I1     [CoA.Vx),     NiAsa±Jt
(7\    FeSb2(!;), 

Cü.Sb2,   NiSb2(c), CrMv, FcS2, FeSc2±x, FeTe2iI1 CoTo2+3C. 

CuS, W^c/, A =12,   /','.,.: CuS1:|x, CuSclix. 

TISc, T^/,V - 1(1,  I'll: Ö-T1S. TISc. 
cab 

^V^h :,2'7'': c<,Af'3tx' 

Nal'b, nnp^'.V-G',.   //;';,: <3-Nal'b(v), 

Ca^4', TC%.. /V-12, DJ,7,:     UC2TI,    CoC2±x,    PrCa±x,    NdCa±x,   SmC2±;c,    a-UC,, 

" vc2 

ZrC^A^n'.'^^ 1-,  I'll: ZrC^ 

ThC... ^f?^•,, .V= :2. Cl u.u. Cj: ThCalx. 

U3Si.. fjTp..-A-=10, Z^,: U3Si2tx, 

I'll'b^, TCV,   /V" 1°.  ^'/r  I,l,,b4- 
I'dSn^, ^MU

0
.?^; A = 20,  C^,: P(lSniiX, PlSn^, AuSn^. 

COGP.,, poMfius , N*'2/i, C]
2l: ö-CoGc2, RhSn2±I(8),   PJSn2ix. 

CuAl.'^pr-A - 12. Z)^.: Tb2Cu, ö-Na2Au(Y); Ti2±xB,Ta2B (ß),   MO,,1MY),   W2B(Y), 

MnaB(c),   FcaB1    CoaB,    Ni2B (8),   CuAla(ö)(g>,   Agln^q.);   FcGt^x,   MnSna (S). 

FfcSn,,   Co?n2,   RhSn,±x
(10), RhPb2±Jt, PdPb^^,  AuPb,; TiSb^^. VSb2+x. 

Mn B(")     »iy:.  ^ = ''0. D%: Mn4.lxB(8). 
U8Mn.M?-iV = 281 D$ U6Mn, UaFc. UaCo, U6ixNi. 

BaAl   tefc A = 10, DU: CaAl4, ö-^rAl, (ß).  BaAl4+;c, LaAl4. CcAl,. 

FTD-TT-63-1C18/1 Mg^Al^11», ^ A =. 58, rj: ö-Mg17Alia (Y). 
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Other heterodenic -barer ^f rir„„ ^rder, „v,e in Table I (tynes TiAl and 7.r- 

Al ), III (tyne NaTl) ani V,« (tynes Co2Si and MaP). 

TTkin.c into consideration the coordination nronerties of structures, in the 

interior of the heterodesraic ohase class of first order, can be senarated into two 

^rouns of structural tyoes: 

a) with coordination snhere about the A-atoms (in case of Fe-B and analogous 

ohases - B-atoms), having the form of a twisted cube: NiM^p, NiAl-, Co^Aln, C'jMrT^, 

PtPb , Pd3n^, CoGe2, GuAl2; 

b}with coordination sohere around B-atoms (in case of NeS« tyoe phases - •- 

atoms), having the form of a triangular orism:  UE, , AlBp» MO0B-7, TiBc, FeB, •■/B, 

CrE, Ta^B , Cr C • here also belong structural tynes Ni0In, NiAs, Co?3i (table V,a), 

MCS? (table VII), Fe C,.Cr C0, MoC (table VIII). 

1. Defective derivative from ^-brass tyve. 

?. Phase with defective structure, fully taken up by atomic positions, would 

correspond to formula Mo„B and N = 21. 

3. Phase with defective structure. 

I.    Pyrite. 

5. Structure of tyne FeSp (nyrite), CaCL and ZrC^ can be considered as intro- 

duction structures of nairs of atoms into a cubical denser oackin?: of metallic atoms, 

6. Marcasite. 

7. RammeI'sbergite. 

8. Low temnerature modification. 

9. According to certain data,   the ohase is homogeneous anproximately at ^9 

at,^  of Al. 

10. High temnerature modification. 

11. Phase with defective structure;   to positions fully occupied by atoms would 

correspond a formula MnpB and N = IS. 
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12.     Structure Mr^Al^  is   inherent  to  cubicfll body-centered   (qtomic nositions 

as   in CC -Mn). 

Table VII. 

HeterodesTilc Phases of Second Order 

1.     Phases with lamellar structures 

VloS,, te ^-6, Dl, MoSi±x. WS,. MoSo2±JC, WSc3. MoTca±I1 WTo2±I. 

CuaTo, ro^c^V-e, D^: Cii2±1To. 

ZrSL. ?Ü
V,°^.: ^V - 12.   D%. ZrS,2, ZrCc,2±x. 

2, Phases with tnoe  structures 

ni2S3. p&Ww»*),  ö^: a-ThaS3±Jt, U2S,±X, Np^stx. Sb2?3±I. 01,8,^. 

3. Phases with molecular structures 

SIS, poteu:. ^«6, 6'»,: NiS1±I   (Y)'
1
'. NiSo1±x(Y). 

AuTc... p^te ^-24.  CJ,: AuTo2±x<«. 

Other heterodesmic ohases of second order are given in table III (tyne UCo) 

and V (types CdJp, GeS, SnS, FeSi, PbC, Di2Te?). 

1. Millent. 

2. Krennerite,   deformed  cubical straight nacking of atoms  as   in kavalerite 

(Table V,a)   but  with different atom distribution. 

Table VIII. 

Other Phases with Known Strictures 

(see Dage  22a   for table) 
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Table VIIT. 

Cu7II-0
(1), KyS;  N = h2, Tl: ö-Cu7Ilg0 (y). 

Lll(;rb3
(i).;;yö.. ^ = 62, r^: Li10Pb3 (y). 

Cu^S^. uyG.,   ^ = 70, r«: d-Cu^Si, (c),  d-NalsFb4. 

Ti;3l'4,   KyG.,   A'= 28,     r«:    Th,?^,,    U3r'4±;c,    |Np3P4;1:Xl;    d-C^S,.    (PraS3±xn(«).> 

i^^3±J(2).   [s'na
s3±xl(3'.  IDy.S3±xl(a). iGd^xi"*.   ASW^-P'VV 

Arrl!S3±I^     Ce3Sc3±x(«. ^ 

l-u^, )>
/yu.1iV = /101  r«: PuaC3±;c. 

Cr:3rv KyG., ;y=llG, 0': ö-Cr23Ca, Mn.^C^,. 

TiluM.)23
(3), uyG.. A = 110, Ol: Th6Mn13. 

UIL,   KyG.,   A'= 32: Uil.,   '4). 

In^Iii'5'.   rcKC,   A = 3, 7^:  Inabi (ß). TIBi, 27_j „(8) 

CoSn, rcKC^; A = 6, Z)^,: Niln (e)(,i), PlTl; FcSn (ß), CoSn. 

TI.-.S,,. rcKC, A'= 19, C^: ThS,^,^ (7) 
"•.   '■ '".   ^,^1-    ' "-'LVI)-—1,7 

1/ 

(;u3,Vs, rcKC, A'= 24,   /)]d: <5-Cu3l', Cii3±xAs(fl'. 

AgZn, ICKC, A = 9, C': ö-AgZn. 

MoC, rcKC, A = 2: 5-MOC(Y)
(0)

. WC; MON1+:C (S). 

Cr;C3, poMooDap.', A = SO,  C3t/: 5-Cr7G3, Mn7C3±I. 

Cr6Al8
(1<)),   poMGonap.,   A = 2G,   C^: <9-Cr6Alfl (y,). 

Ni3S2, poMUoa^p., A = 5, Dy N'ijS,^. 
// 

, (u) SiijAs,, poMUoawp., N <=[)•. Sn As,, 

IMS"^,^^; A=16, C;,: P.lSJ±;c. 

TlLMnJ2
(3),  rerp., A = 2G, /^: ThMnJ2. 

ZuSb, pOMo?iTr,-A = IG, /)',;: ZnSb, d-CdSb(y). 

l'c3C, po.MniiM., A =!(■), £i^: Mn3±JCC, Fo3C(12), Co3±JCC, Nig^C. 

ÜA1V ;„,.„''.,     V=2u, 0%: UA14±I. 
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1. atomic nositions, ns in "u Zn . 

P. Dart of metal Atom nositlon vacant. 

3. Structure close to denser rmckinr  of atoms of various dimensions. 

A. Introduction of H atoms into ß-J  structure. 

S Uoralc positions, as in MF0, but their distribution is totally orderles-, 

^. Low temnerature modifica+ion. 

7. Phase with defective structure: fully occupied by atomic nositions, would 

have coincided with formula Tnp3^ and N = 2C. 

8. Artificial domeyjite. 

C). Certain authors negate the existence of hexagonal MoC nhase. 

1C. Deformed structure of Cu Zn0 type. 

11. Phase with defective structure: fully occunid by atomic nositions vouV 

have corresponded to formula 3n AsQ an'l N = 7. 

1?. In addition to rhombic phase Fe?C (cementite) there is a metastable Re- 

formed Fe„   C modification. 
^ + x 

ß- 1".  Pd atoms form the/}-'.'/ structure. 

Table IX. 

Phases with Structures.  Not Completely Determined 

1.     Cubical Synf^ony 

Ti/oW   A' = 9G: Ti^Mn; Ti2±IFe; TK±XCO; Ti^^Ni. T;2±,Pd, TiJ+;tPt; Ti2±JCCu'". 
RuB: Huü]±x, OsB1±x. V. 

/jU'uaiiuo   iiciiaoTiiniiuc   (Jiaau:    VMrij,   (A' = 58,   7";5 ),4), VMn +.c
(s);   CrPd'6'; 

P,2.3^i.6Cu (O^)'7'.  PtCu^^,. Li3Ag(.V=.52). CnAg'8',  IVAg;   CoZn^^^,, (?1) 

(^=20. 0^\ CuZn2,02_3i08 (8)<"", AUZII1(7^>0(Y2) (7V=32)(")1 AuZn^^m) 
PLCd3.3->4.o(T1)

(n), A.iCd2i.WM (c')'"', LiC(l2i3^9>0(ß). NaCdr 

CnCd.    UHg4+x(^«10),     Nill^^A«',).    Call«,   ZrB^W      Sr,^, 0 Al 

(^ = 116). FcAl]i44^J|((6 (c). C.iji3wu3Al (e),   MnsIn<"'. I^^^TKY). IlgTl"^ 

IMT\, COTI. PrTl; MoCH x. KuSi^. Ca^i, Cu2^2t6Co (8)'"'. Tlj^jjPb (Y)«
11

'. 

Cua^As [N = 6/..   r« )(^ Sb3(^li2AS (ß)'"*, 'Ni13Sb4±I (8) '      ' (W - 17); 
T124-*3Bi Ml     AR^^ (a) [N = 6), A^^Sn (a) (A = 6): Pd.^^H«10', ThH3±,. 

l)  Various nonisotonic phases. 
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2.    Hexagonal Syngony 

Mg.Ga. TV- 18: MKjGa, Mga+JtIn (Pa), Mg,Tl. 
^j ^(liopMiiponuiinon   flc^OKTiinn  oxpyKTypo   Y-Jinryini:   iV ■» 550± ri: MiiZnlftg^.n(4(8i). 

41 Paauuo    ncuaoTiinuuo    (Jjaaw:   TiBolli:t (TV — 576), CrZngj,, (Ö >-8), NiZn4->>j0(J) 

(TV-70)^; PdsBa+;c. ThAl,^ (TV-8), MnAl4.jJC, MgAl]i40^liU (ß) {i\~mf>K 

YC,).x(Ar-6).    Ni.SI^Y,),     Cu4i0^,iSSn (C)    (iV-26.   Z)^)«19', HgSn16^M; 
w^xp. Ni2.»H.i,4A8(P); B1Se' Ag)a

Te7^x(a) (^-57), Bije,,.,. 

1)  Deformed defective structure of J^-braas;  2)  various nonisotooic ohases 

3.    Rhorabohedral Syngony 

i) Ae<]}opMiipuDuuuQfl    AO<i,OKTUan    KyßiPicoKon    oüiuuiinupirrpiipüu&uiiaii    orpyKrypa: 
Cua,W3.oSi W< Cu3.9H.8i0Go (Y),•0,. 

^Paanuo    iiciiaorunnbjo  (J)aau:   Au^g^j^Cd («,/«'), c,,^^ ^Ky^ (TV-sO, Cj,,)*1", 
FoAl,4x(i:) (Ar-18). 

1)  Defor-.ed defective cubical body-centered structure;   2) various nonisotopic 

phases. 

i.    Tetragonal Syngony 

Ve3V, A'-32, Si. Cr^l*, (Mo,^?), Mn.P, Fo^.P, Ni,^,!'. 
nuSia, RuSI,^, HuCoj^, 05S1|±1)(1 OsGoj^.^. 
HUjSi,: HUjSI,,.,, 0«aSia).x. 

rt3Ua: PlaBa±Jt (HAH PIB1:1X);   PlaSiltJe   (n;u.  Pi.^l). 

«o-(|,a3W.>: TV-.30, D\l D\d urn C\: CrMn,,,^,, («)<««, VMn,^; CrFo0(,4^liM (a). 

MoFo1+x in), VFoj. „(«);   Vj^Co,  CrCo0i41_.<>fta (y - 8), MOjCo^. (8); V1>M^1 

MoDo^: MoUo,,,.,. [WQo^,,]. 

^r) I'aauuo       iiouaoTirniiuo       tliaau;   VM,+JC (0), MnNI,^ (8')   (J < 650o)(u),   Or 

(A'-QG, ^n), MnPd,,,^,,,. (,ti), MnPdliM^liM(C); TIj^^CuW), A»,Cua±, 

CaAg,, TIAu,, MnAualx («nn MnAua:J.x)(M,; Au4|T^aiTZn («a) (TV - 8), HgCda±1[ 

(TV-152); CuGaliM(9) (TV - 3)'"1; NtSI^., (TV-12), MnSla±l, (TV - 48). 
Fosi

a,«^3.i(0 (A'-S.-DjO1*4'. ^s.+«Sn(ß), IpSn^^Y). In|iT^(0Pbi Nl7Pafx 

(TV-60), NlaA.a, Cu4i4^ailSb(ß) (A-U), NlaiM^8iMSb (ß) (TV-I/.), 
MnBla±x (Y)\ CuliM±xSo (ß). QoSo^, (TV - 32). 

l) Various nonisotopic phaaea 

Ni. 01 

»t.Nl 

1) 

5,    Rhombic Syngony 
Mg4Gaa. TV -28, Z)«: MgaGaa. Mg,Ina±x<«)1 M«,^. 
Cr,Sia: CraSia+x (*). Cr.G^,.. 

Paanwo ncBaoratmue (Jwaw: VNI^., (8); CrafxB(8), MaAla, PoAl^,0(*) 

(A'-'iOO. /)«). FoaAl71 CuAl0iMH.l04(r.) (TV - 32)'"); ^,81,(8). Naj,Sn4 

(^-38). Cu6±xSn(ß') (^-8)'"'. IIgSnlol;e, ZnAaa^(Y) (TV - 06). AgnxSb 

(TV-SO, /)»), NiAa^, (TV_24, ^)W MnaDi3tx W; NiaSa±x (TV-V.). 

C^.OH.L.S ('<52'>)(.V-.288. C»)«»), Aga±xS(ß) (TV-12); Ta, „^ ^H (Y). 
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l)  Various nonisotoüic phases 

6.    Monoclinal Syn^ony 

FcZrV1", ;V = 28, C^. MnZn17^{K). FeZn^^. (0,   CoZn10 W13 3(0. 

fyPaauue   ne.iaoTuniiuc    (jiaau:     CrAle 7_^7J(0), FcAla3^2 ^rj (//».-.b), Cii2 j^^^l^j) 

;/V«l02, Cj)'1'), Cu1_27H.]il7AI(C)(.V = 21)<2(i),   Fc3Sll2(ß') (N ~ W),   (-dFb]±x; 

uV = l(i), Cd3,Sb2. ^ (ß)   (^ = 20/"',   F.o^"», Ag2i;tTc(ß) (A'= 9). ' 

(A 

.N,i-1 

1. Probably,  Ti "e^O tyne structure (derivative of '.V^Fe C type)  with vacant 

oxygen nositions. 

?. By other data,   ohase composition:     Ti Cu  ( ^-nhase). 

3. Pyrrhotine,   structure,   allied  to    NiAs  tyne. 

1. Atomic nositions of ^-I-ln  structure;   atom distribution not established. 

5. Body-centered  lattice. 

6. Ph^sc  forns a continuous  solid solution with chromium. 

7. Disnlacement structure   in  cubical denser nackinrr. 

8. By other data,   noncubical  symmetry. 

9. Atomic  nositions  of/^-Mn  structure,   distribution of atoms  not established. 

10. Stricture,   inherent  to  the  CsCl  tyne. 

11. Structure  allied  to^   -brass  tynes. 

1?.. By other data,   superstructure  to solid solution  c i Pb-basis -  at TipPb 

comnositions   (tyne AuCu-J   and Tl.Pb. 

13. Domeykite. 

1/.. Body-centered  lattice. 

15. Defective cubic body-centered  structure;   by other data,   nhase has  comno- 

sition corresoondinnr to formula Cu,,  „    ^ 0 „Ge. 3 .2    ^ 7,7 

16. Introduction structure into cubical packing of Pd atoms. 

17. Deformed defective /  -brass  structures. 
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18. By other datft,   structure cubical with N = 1172. 

19. Deformed defective cubical body-centered structure. 

20. 3y  other data,   the nhase  has  a  comnosition,   corresponding to  formula 

Cu         ^_      Ge. 

.1. Deformed cubical body-centered packing. 

22. By other data,  two ^ and/^modifications. 

23. Deformed  suoerstructure to cubical denser packing. 

2^. Position of atoms as  in Cu Sb structure,  distribution of atoms  finally 

determined,  most likely oartially disordered. 

25. By other data,  phase has  a composition,  corresponding to formula 

Mr        w In  (  Ä  -nhase). 

26. Structure  allied  to NiM2  type. 

27. Metastnble nhase. 

2^. Pair-ranraelsbergite. 

29. Low temperature modification of chalcosine. 

Table  X. 

Phases  with Unknown Structure 
l/l(

l):CsNna. 

1/11: Lij^Au, NnJi22Au (ß'),  KAii4, RbAu4, >^13Aii10, CsAu 

l/^rLiM^^Y), LiZn^.lS),  LiZn) 5_a/)(S'),  LiZn, ,„, n (Y/. i.iZu^^^'), LiZ^, 

L'Zn3_^10 (ß), Li^lg, Lijllg, Liil^,   Nndl..,,   Nadlj,   Nn.ÜL,',   Nn4ilg2, Nn^Ip^ 

Nalk-, Na.ll^, Nallp,, Nall.t,',, KCil13_x, KHg, Kllg2, Kl[pr KH-4, KHgg. Rb.llg8) 

Hl.,11^, HbHg2, Rb2Hg7l nb6Ilg18. Rb2Hg9. Rb]Ig6. HbHg9. CSjHgg. CsHg2, cillg^' 

Csllgfl. CsHg)0. 

1/13:  Li3.A.Al,  Li,Al,   LiAl,;x.  Lij^ XC.(    Lijl,    Lijl,  Lijl,. Lijl, NuB^. ;t,   Nnjl, 

Na0Tl,  NaTl,,. 

1/14:  Lij^Si,   Li4Sn,   Li7Sn2,   Li6Sn2l   Li^n,   LiSn,   LiSii2,   Li^Pb,   Lui'b      LijPb , 

LiPb   (ß),    NaSij.^,    NaSij^,     NaCOj, t,      Na,,Sn,     Na4Sn3.      NaM,      NnSn,. 
Ni,2.G-2,3Pb (R).    'V.Pb,   KSi1+x.    KSi8+;t,     KGe..^,    KGc4±x.   K^n.   KSn. 
K>"y KSn*. K

2±xp^ K|,h
I±x- Kl>b2+x. KPb4+:tl RbSi1±;t, RbSi8±Jc.   RbCo^, 

HbCe4+xlCsSilfil 0,^Hx< CsCe^,.   CsGe4, ,. 

1/15; LiBi (ß), KAs^j, KSb, K^Bi,, Cs3Sb. 

2/11:   CaAg2,   CaAg4,   Ca.Au, Ca4Ai,3.   CaAu0i7g_li04,   CaAu2,   CaAijj,   CaAu4, S^Ag,, 

SrAg, SfjAgj, SrAg4, Ba3Ap5, Ba^gj. BaAg4. 

2/12: Ca4Zn,   CaZn,   CaZn2f ;t
(2),   C-.Q^,   CaHg3,   CaHg4,   CaHg10+x,   STMgl±x, SrMp8, 

SrCd^, SrHg12+;t, BaMg4+x. BaMg,. Bang]3+X. 

- 'J: CjA13'  C:iIn,±x. Calna±;t, Ca3Tl4. 
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2/14. CaGcl±x. CySn, CaSn, Ca34^0Pb   (Y),  CaPb,   SrSi,^. SrSia±i.   SrSn3, SrSn,. 

liaSi2±x, BuSn3, naSnfi,  Ba2+xPb, BaPb, UaPbg. 
2/15: Ca/s^ C^Bij, CaBij, Sr^s^, SrBi3, Ba/s^ Ba3Sb0±;tl  BfljBi^, BaBL. 

3/8: Cc2Fc4. Tli7Fo3, TliFc3, Th2Fo17. 

3/3: Cc3Co, CcCOj, CeCo,,, Th7Co3, ThCo. ThCo,,,, ThaCol7. 

3/10: La3Ni, LaNi, LaN'i3, LaNi4, Ce^i. CeNi, CeNi3, CeNi^, Pr^'i, PrNi, PrNi3I 

Pr.Ni^, Tli7Ni3 (urn: ThjNi), ThNi, Th3Nil7 {am ThNi,),  UNi1±Jt. 

3/11: LaCu, LaCu,, LaCu0, CeCu, CeCu,,. CeCu61 PrCu, PrCual PrCu4, PrCu,,, LaAga, 
LaAg3, CeAgj, CcAg3, PrAga. prAg31 LaaAu. LaAu, LaAua, LaAu,, CflaAu, CeAu,' 

CeAu2, CcAu3, Pr3Au, PrAu, PrAUj. PrAu4, ThCt.3. ThCu#, Th3Ag.1 ThAg , 
TlijAUj, ThAu3. " 3 

3/12: L-.,Mg.   LaMg8,   CeMg9. Pr3Mg,   PrMg,.   LaZn,,^ (S).    LaZn^^, ^c),    Ce^Zn, 

C^Zn, CeZnfl,9 (8), CeZn^^^c).   ^"P,^   Cclig^.   PrHg4tl,   Ndllg,.. 
ThZnx. 

3/13: La3Al2,    LaAI,    Ce3Al2,    CeAl,    Pr/1,,   PrAl,   PrAl,,,    PrAl4, Pr3Ga, Pr3Ga , 
PrCa, La2Tl,    Cejl, CeTl3, Prjl, PrTl3, ThBHl, UA16. ' 3    '' 

3/H: S^C.^X.  YSi2+JC,   LaaSn, La2Sn3,   Ce2Sn, Ce0Sn3, Pr^n, Pr2Sn3, LajPb,   UPb 

Ce:Pb. PrJ'b, PrPb, U2C3+;c,   USn,, CUSny,   UPb^. UPb8±I. 
3/iS: Co:iDi, Cc4Bi3, CeBi2. Th^i±x, UP^, l^Bi^. UBi^./ 

3/16: V:So3+T, CeS2;;c, LaSe2+;c,   Ce2Sc3xXI   Cc.^c^, PrSe^,   NdSe,^,   NdaJ-e3±JCI 
Sn^c3.rx. r^ce3TX,    Dy2?e3±I1 Yb^e,,^.   CeTe,  x, Th3ixTe. US,,.,.   US8,„ 
USc3±x.  USe2lx, Ua.xTe. 

^0;Ti„P.l3^Ti2Pl3+x. 
^11: /.rCu3 (ß), ZrAu3. 

4/t2. Tijp3,lt()Be, TiBe4^, TiBe10:fx, ZrBe, (Y), ZrBe4 (S), ZrBe6)x(e)1 ZrZnx. 

4/13: /.rliiiTX, IUB1+X. 
4/14: TiSiHl, Zr4Si, Zr2Si, Zr3Si:,, Zr4Si3, ZrgSi6,   ZrSi, Zr^Sn, Zr4Sn3, ZrSn. 
#5:Tii+JrP, TiPlJx, TiAsf, ZrP,^, ZrP2^, IlfN,  x. 

W6:7iW.oS. TiS. TiS,^,^, 7,83,  Zrs,;s,   Z^^^S. ZrS^., 6,    Zr2     p.. 
5A:Y3„ICMn. 
¥8-- M^..3±jc. 
5//0. T^Ni^,. 

5/t2: TaBo^. 

5/13: M.9±:cB (ß) (8uö0), Nb9±:cH (ß') (1200°), Nb, 0^ „B (ß"). 

5/K.: V^Si,    Ta6Si3:fcrl Ta5Si2:fcl) To^Si. 

V'i: V3i.xP, V2ö^i6P, VP1±:c, VP^.VAs^'.NbP,.  .INbP^NbAs,.   , T«  .   N. 

5/'^  V6U2.>li6, VS4±x, .Nb2_>1 S.   NbS]i5_.M, Tag^^S, TuS, ^    . TaS 
0/7:    ^'•'''-'aix. 
0/8:    VVFe3±:c, 
6/0:   Cr2.i3^i,2..Co(S),   MoCo1±a(Y), [W3±xCo.J 
0/10: Cr3±xPi („;,„ Cr2±xPl), CrPl1;tI. MoNi, WNiI±x. 
0/12: \VZnx. 

0/13: Cr3B2{c),   Cr^Al,     CrAl.^,^ (Yl),    CrAl,^^ (Y.),    CrAl,^, „ (Y^, 
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6/14: Cr,,Si, Mo^Si^ MoSi)±JC, MoGe^,   W^i^ WCex. 
6/15: Crl':ii. Cr^P.C^As.^,  C^As^,  MoP,^,   .MoP2±x.   MoAs1±I, MoA^ 

Wp
ai.- 

WA^^- WA^±,- 
6/1S:  Mq^^Tt, Mo2Te,iJt( W1±xTe. 
7/8:    Re2Fe,±;c (c), neFc3:kx (r.). ReFe^^ (S). 
7/10:   Mn^Pl. MnPl,^. MnP^,. 

7/11:   Mn3;txAu. 

7/12:   Mn/.n,,, ^11 6 (S)'61, Mnllg.^. 

7/13: MMI,, MnAl^jjtS), MnAI^^C)^'. 
7/14: fVhijO^ l\eCv. 

7/15:   .Mll3l>2, MnP3, Mn3As^x, Re^P, RoP1±xl HoPa±:e. ReP8±xl RoAs,,^,,. 

7/16: Tc^^,   Re2S3±x, Re^S^,. 

8/9:     Felr,^. 

8/11:   FCjAu. 
8,12: FcZn7|3_>9|0(8)(5), RiiDcx,  0SBex. 

8/13: Ru^B,   Ili^D^,  RulJ^,, OsBi±JC, OiD^, OsB^. 
8/14:   FoSi^la"), Ru^ij^. -j 

8/15: FcP2|0^lin, Fc^,^, „Asi;). Ru^P, RuPltje.   HuP^, RuAs2±x, "OsP,^. 

0/12;  Co6Be2l:kxW   CoZn8|7_8il (S)'5', CoZn6 ^8il (S,)'5'. Rl>Be2f:cl IrBcaiyc. 
9/13: CoAl3, Co4Al13, Rh2±;cB. RhB1±xl   RhB^,   lr3D2±xl UB^, IrB^. 
9/14:   Co3Si, Co3Sia, CoGo,,,^, n4, Co2Ce3, RL.^^Si. RhgSi,^, RhSi1±x, RhS,:±i 

(i..ni   Rh2Si3±x),   RhjH^Sn, RhSi,^, Hh^Pb, Irli6±xSi.   Ir3Sia±x.   IrSi,^. 
Ir

a
Si3±*'   lr^i±x- 

9/15: CoPn±x, Co6AS2, Co2As, Co3As2. Rh8P4ix, RhPa±3[.  RhP^, RJiAs^, Hh3Sb1^i 

Rh?b2, RhBi, RhBi2, RhBi4. IrPj^, IrAs^, Ir2Bi, IrDi. 

9/1C: CoSlixl   Cn.3.^1|27S(ß).    Rl^W Rh2S3tx.   Rh2S6±;c, Rh2Se4±A.,   Rhje^. 

Ir2S3:rX, I.'S;±X, Ir3S8i:;C)   IrSe3ix, IrTo^. 

10/10: PlM,^   Pt.N,3rx. 

10/11:   PtA-^C:), 
10/12: NlB.:,&^4,I)(Y)(5),NiZn3i0_>3i8(rj)<s',   Pd3Be)    P.lJUe,    Pd3Be2TX .   Pd.^k 

IM,,,,  xBo1Pdli9Zn($))     PcJZn,^,^^,).   PdZn3^4r0 (y/", PdCd,, (<>/", 

lMCd3tx(Y')1     Pt5Be2l:i.x<5,
1 PLZ.lf(il,     md2±x.      Pl3±xHg(ß),     I'^.^iv 

10,13: Ni3n^23Ii(v),   Ni3B2{e)1    NiB{;),   Ni2B3.     Pdj^Ga,   Pda±ecGa.   Pd^Inly,. 
10,14:   N.Sn,,,'^ (»). Pd^Si«9', Pd4±xGe, P(l6Ge2±x, Pd^e, PdaSn, Pt8Si21 PI, ^.^ 

Pl2t,Co, Pl2Ge3±x. 

10/15: NijPjir '^'a'W' NlP2±^- Nip3ix' Ni2.8-».a.4As (ß)- NiDi3 • ^e.r^.ol'»), 
Pd4_>3P(Y)1Pd4P2(S)lPdPa.   P(J3i.xSb(ß). Pd2il_>liBSb(Y). PdBi2. PL20P7, Pt.Sb 

10/1C:   N,.S0:X, Pd4ixS,    Pdai.xS. P('?2±x. PdSo1±xl PdSe,^, PLSe1±x. 

10 17: 1M,1±XH. 

11/12: Cu, j,^, „Cd (Y). CuCd3 (c), AgBe, 71 (y), AgMg3i0_>3|9(Y). Ai^Bo, Au2ne, Au.Ik,, 
Aulic(a)W,   AuBe3±:c.     AuMg2,    AuaMg8.   AUJ^^J 08Cd (a,),    AuCd, ^.J 0(Y), 
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AuCd, ,_,., (•;■). A'^i.i-.,.! W.AuGd, 5-:il|K), AuC.I23_3 , (c), Au2llg {Y),AliiIg2 (6). 

11/13; Cu3+xAl{,V) "•1"), C.^Al l^,)(',.^| ,_, ^Al^j.Cn.^^^,., CU(Y),C.1| .„_,..2r.u 

(«). Cu^^^LojGatc'), C.i^ 2In (c), Cu^ „_, 8lu (rj. AgGa,^,^«), Au^^jgAl, 

^it4^UiA1'     AuUi±*'     Au2,s-.2,5G''  ^)'    ^^'^J-VH.J
00

  (Y).    Au2ieIn (Y), 

Au,,._.,,In (8'),  Auln. 

H/1^   Cu4.r,-4,3Si ^li,•   Cu6,7->2.7Sn   (V),   Cu^.Sn (ß')(4),   Aubl^. 
11/15; Cu\\:±x, Cu6A.s.,,   A-l"^,, A-I^,  Au^^   AuAs,^. 

11/16 

12/12 

12/13 

(2/15 

13/1+ 

13/16: (".ü.S,    Gu>,    GajSo, Gaie,   GuTe, Ii".i,±a
s, In^So, InSc;^,   In2Sc3±A.,   iiijTe, 

Af,', Je,±i. CO. Ai^S.^,.. 

/.n3.Mi;,. /-iiM^.^^.o, W- M^H^ (Y). •MuJIg (S). 

MgAl1:tv(v')(1,), MKAI,.^ (.V), MKG.., MUG,.... 

M^l'.Cl), .\k'.(li1,(,'5), /"^l',. ü"4
Sll

3. '^A-,-   "'V'-ii*- 

"r^1.  1!3±xSi.  Alai>.C. 

InTc, luTo,, Tl,S„Tl,.Sc, Tl.So ,  Tl,)4.rT,>, TIT 
4    3'        2 :4:x' lix- 

14/15 

14/16 

15/15 

15/Hi 

M; \s, MAs, Gel',  GcA.s, GcA.s2, Sn4l'r Sn,!'^,  SnF3,  PbjP^. 

MlSC,  ^11?02 

A-.^.P. 

SbjSCj. 

1. Numerals designate the numbers of vertical  rows of the neriodic system of 

elements, in which nhase  comnonents  are situated. 

2. Probably,   heterodesmic  structure of first  order (zinc atom ^rids). 

3. Several ohases of unknown comnosition. 

£, Metastable nhase. 

5. Deformed defective structure of ^ -brass. 

6. Probably,  structure ofÄ-Mn tyne (atom distribution not established). 

7. Structure,   allied  to y -brass type. 

8. See  remark  (ll)   to  table V,a. 

9. Hip;h temnerature modification. 

10. Structure,   close  to hezagonal denser packing. 

11. Deformed (X. -Mn structure. 
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Index of Double Intemetilllc Phases 

oystems,   in which binary  interraetallic  phases  are  formed,   are  given   in  alphi- 

betic order;  phases  in each system are given  in the order of growing  content of B- 

comoonent.     Designations  are the same as  in tables.    The Roman numerals   in each for- 

mula designate the number of the systematism table  (i.  e.,  class number),   arabic num- 

erals   (in straight oarentheses)  - literature  reference;   the number of  the basic ref- 

erence  is  in first place.     References to reports,   contributing no substantial changes 

(as  well as  to renorts  with  incorrect data)   are not given. 
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Systcnatis"! of    Binary Intermetalllc Phases 

ASS3±x 

Ac-S 

VIII      (2(J(JJ 

Ag - AI 

Ag - Ce 

A?3.i->a,«A1    (0)    IV        I^8. 1/'7ül 
Ag3,3-*3,nA1    (.'i',   lv I«, l^a] 
AP3.2^1.4 A1     '''     'V I8- 1''7',I 

Ag - As 

Ag85A3    (ß) I           [8] 

Ag — I!n 

Ba3Aß5^ 
X          [81 

X          [8] 
D«Ag4 X          [8| 

Ag — Bo 

Ag^! 7 (Y) X          [811 
Agne2i7 (8) II          [811 

Ag-Co 
CuAg IX         [125. 460, 81 
CaAy., X          [8] 
('.■A,., JX         [125, '.GO, 81 
C»Ag, x     m 

Ag- C4 

(fi)   (V        [7] 
K)  iv      TO 

(l)   IV       [7] 

CuAg III (9, 1G8, 2' 
CeAg, X           [1081 
CeAg; X           [IfiS] 

Ag —Gn 

^■l,7-*2.0 Gn (ß)    IV         (4G6, 4] 

S2,0->2,0 Go (r)   IV 
109, 406 

A?GaJi8^ i.fl (S)    X ^I 
Ag-IIg 

A8i.M
H8 (ß)    IV          [81 

^-Ag5Hg8 (v)    IV          [8, 1331 

Ag — In 

Aßj.2->3,0 In (ß)    IV          [3, 1/.761 

S3,4-^2,0 In (Y)    IV          (377, 3) 
ö-Ag3In (Y')   I             [377] 
AR2,l-*2.0 In (0     IV '        p!77, 35, y 
Agin, (9)    VI           [377, 35, 3] 

Ag —Ln 

LiAg 
^Agt 

III         [9,^791 
A          [8] 

L»Ag3 

HL     m 
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Atr -Mg Ag-Zn 

A «If .. 

(ß) rv 

(Y)    X 

r«, 317, i 
.318, 319. 

f U  1 

AgZn„,7-M 
d-Az'tn 

(ß)     IV 

(0      VIII 

[6| 

[445.6] 
"6"\l.o-^3.« [8) ö-Ag8Zn8 (Y)     IV K'l 

Ag-P A'-Zn2.1^7.3 (5)     IV !'■! 

A«P,±x X 111) Ag-Zr 

A8P3tx X 

Ag - Pr 

(HI ZrAg I 

Al- As 

[499, 23C) 

ITAi; 
I'rAR, 

IX 
X 

(8) 
(«1 

A1ASJ±T V,  D 18) 
1 rAc, X 1«) Al-Au 

Ag-Pt Au4Al (ß')     1 [207. 397) 

^-I'ljAg (Y) 1 |S, 148] 
Au4,i)-.l,sA1 fß)      III |3"7) 

P^^±x 

O) X 

1 

[8, 188) 

[188] 
AU5Al3±t 

X 
X 

IV 

(253^ 
12535] 

P33J 

Ag-S 
X 

A«AI1±JC X P07J 

4g2t;cS (ot) [*] 
a-AuA1t v. «. rej 

A«2±x^ (ß) IX (128) Al —B 

Ag-Sb AlB2;tT VI [3, 123 

^9^Sb (e) IV 18] Al-I3n 

a-Ac3sb (e') 1      1 [277,8, 133,431) BoAl VI (3) 
A«i±xSb IX 

1 
I'l 

^ X 

A1 - C 

Ag —Sc A'n±x^ X [8] 

Ag-itx^ («) IX N Al — Cn 

Ag - Sn ;-• G.A  ,, 11 [7. 8] 

A6M-.3.8^ in (ß)    IV 
(O  iv 

18) 

[8, 133] 

CaA " 
C.i Al, 

X 
VI 

Al-Ce 

18) 
[37] 

Ag — Sr 
CCjAl., X 1168] 

*w% X 1«) CeAl X [168] 

SrAc X (8) d CeAl., II [168. 13] 

SV^'5 
X (8) CcAl^ ' VI [168, 37] 

STA,' 
4 

X («1 Al-Co 

Ag - To c'-CoAl        (Y) IV [7,8. 14.253a] 

A«..txTo 

^»txTe 

(a)    V, u 

(?)   ix 
m 
[129] 

<?-Co,Al8 

CoAl", 
Co^ Al... 

VI 
X 
X 

[8. 14] 

17.   IM 
17.   14) 

^i^tx («)   ix [10]     . 
4        IJ 

Co Al VI [141 

^■^^ix (3)   x [10] 
»■          V 

Al- Cr 

Ag-Th 
r-VxAl X [15] 

Th/^ X [205] c)-Cr0Al (ß)   HI [16] 

TliAc X [205] CrAlj j^^, M (Y,) X 1151 
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^•Cr5Al8 (YJ VIII [16] 

CrAl,,,,,^,« rr.) X [15] 
CrAl,r_.M (rt) X (15) 
crAi;;0_4;7 (c) x iisi 
CrAl...    ., (/,) X (10] 

Al - Mn 

CrAl (0)   IX |1J,3.'<01 

Al - Cu 

Cu4„_2RAl     (ß)   IV |H, I.'.VD] 

(ß,) IV (263r, 276aJ 
(ß) X ['128, 253e] 

(,V')X l'.28J 

C"J±.A1 
Cu

:.±xAl 
Cu^^Al 

Cu„ . M (■/') I |',28,2530) 

(Y)   IN' l-'U/iTu] 
Cu,,^,^!     (YjllX 1/.21M82. 147D] 

,■„) IX |1«2, 14711] 

8) X |147u] 
Cu^.^jjgAl   (c) IX ll'.Tiij 
Cu,,,^^/!   C) .X |7, 1/.7D] 

|7, l/Jii] 
>) VI |8, 147D] 

^-CIJ AI 

0,11.0-^1.5A 

C^^O.^LOS   W1X 
CuAIn 

CuAl 2±.x 

a-i-o^Ai 
ai-rAi 
FcAl 
IvA. 
1-VA! 
FfAl 

(0') V, ii      1203)Kl 

Al-To 

l.ll-»l.bO 

■2.:t—J.J 

^ u—«■a.ii 

Ko.,Al7 

l.,VM 
LaAl 
l„iAl., 

LiAl. 

Li^Al 
UZA1 

u'i,) V,  n 
(ß,) IV 
(c) IX 

C) IX 
^ IX 

IX 

x 
ii 
VI 

Al - Li 

[8, 133] 

18,lil 
IM 
l«l 
i.s, .'.'.e] 
117,4921 

17.492] 

IK.s] 
11118] 
111)8, 18] 
|l(i8, 37] 

X [218] 
x      csoff, i<j] 
III        p08, 20] 

Al-Mg 

3-^.7*',..      (t)   ^1        CS.M.30G1 
Mg^^ix        (r) *        P,21| 
M/Al,^       (ßO  X [B,21] 
^■^L^I.,.. CP)   ^ [4^3,6.21.201, 

[jo1.» 

a-.MnAl 
MnAl, 
M"Al3.H 

MnAla 

•MaAl^ 

IV 
X 

(8)           X 
IX 
IX 

(C) X 

122,281] 
123, 281] 
[281] 
123.24.281] 
(23.24] 
[23] 

Al- Mo 

MoAl^, X [367] 

Al - Nb 

NbAl,;X 1 [20] 

Al- Nd 

^A11IX 111 (81 

Al - Ni 

d-M.Al 
ö-NiAI 

d-Ni/l, 
NiAl 

r 
(8) 
(0 

)   1 
IV 

IV 
VI 

JO, 148] 
0.324,320. 3M, 

^413 
0.326| 

5] 

Al- 1' 

AlP^ 
V, u     18] 

Al - i'd 

PdAllt> 

Pd.Alj^ 
IV 
IV 

[402] 
[402] 

Al- I'r 

Pr3Ala 

PrAl 
PrA^ 
PrAl^ 

X 
X 
X 
X 

1168] 
1168] 
1168] 
1168] 

Al- Pi 
ptA^x V, ü   [26] 

Al- -Sb 

AlSb V, i [8, 133.348] 

Al- - Sr 

Sr,^l0AI IX        C17J 
a.^Al^ (?)    VI        P7] 

TaAl 3±X 

•»r^ 

AJ-Ta 

I PO] 

Al-Th 
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Al- Ti 

J-TiAl 
TiAl 3tx 

UAl, 
UAl", 
UAlt±i 
DAL 

VAl aJbx 

WAlj 7_r.2,o 
WAl.,w.,i6 

WAI,;^^ 

WAl^ 

ZfAlj+y 

U.V\S^ 

ClAr, 

(.. A: il" 

l   n.A- 

(.., \- 
r.uA.- 
uuA 

Cr.xj, As 

1 'l^'-'l 
1 125] 

Al-U 

11 
1 
ViU 
X 

1262,382] 
1262, 382] 
1V.31 
1262, 382] 

Al-V 

[281 

Al- W 

X l-'-'l 
X !2l.ii 
x r-.ij 
IX 120] 
X 12'i| 

X 129) 

Al — Zr 
17, 251 

Ain- - ;■) 

V1I1 ,   1260] 

As — Au 

X 127661 

As — lt.. 

X [8] 

,Vs - Ca. 

X m 
As- Cd 

V, ' 
X 

a [MJ 

/ 3- - Ci; 

V, "    [•'! 

AS- -Co 

X 
X 
X 
V, . 
VI 
VI 

181 
hl 

.    13,8) 
1130] 
ll,95o 

As- -Cr 

V, 
X 

ü   [30] 
poj 

CrA.,^ V, .. 1«) 
^A^±. X |HJ 

As — Cu 

Cu3±x,\i VIII [6, 180] 
(iicuycciiu'iiHUÜ ^o.MoiiKiirj 
Cu3±xAs IX [6, 180j 
(äOMCüUHT) 

Cii3±xAs i [6, 180J 
(o.ibroÄOiiuT) 
Cu5As2 X 18] 

As — Fe 

Fe^As V,   n (H,31 

^..77-1,27^^. |X 13| 
FcAs                 (r,: IV,.. 13,8] 
FPAS., VI |ö| 

(„lA^ i±x 

As — Ga 

V,   H      |3] 

As—üe 

Go As X in;:,] 
OcAst X 

/4s—Tn 

|16Ö] 

lnA«lfx V.    H 

As-   lr 

[3] 

**h±* X 

As      K 

[8] 

K.A. V, 6 132] 

KA.,±, X 

As      La 

IM 

UA.-.,.^ V,   ii 

As      1-i 

1^1 

Ll3A. V, r. 

As -   Mg 

13Z) 

M«3As
2 

Y,   B 

As-Mn 

L^l 

d y i^As    (flj 

nr C4S3, 232] 

B [,s, 232. 453] 

■M"üAsi±x 
{AS3] 

MnAs CASl. 456,-1 
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tAoAsl±K 

No8As 

As—Mo 

X        C33: 

X |8) 

As— Na 

V.   G   (32) 

As — Mb 

X |8] 

As-.Nd 

V, a   C5J 

As — Ni 

Ni2.r,-^MAs    (ß)       IX K.96, 8) 
Ni3AH2 IX        |8, 301) 

As-S, 

NbAs, ±* 

NdAi, i±> 

V, a     |,S, 133] 
VI (71 

NiAs 
NiAs3±x 

(paMMCfli,cüepriiT)rfiMME-ksberg5te. 
NiAs..^ IX        [7J 

(n.ipa-paM»ie^i.cGepriiT)pfli R-RR K M." 

As— I' 

X [3001 

As -Pd 

vi    m 

As-Pr 

V, B    C5] 

As- in 

A'Wi 1 

PdAs 3±x 

PrA; *i±X 

piM^ VI 

As — He 

(81 

^Sx.Wts X 

As — Uh 

[3/.] 

^A%t, X 

As— RY\ 

m 

*uAsn* X 

As — Sb 

ra 

Sb3.o^i,;i
Aß (ß)    ix 

As —So 

C4S4, 7] 

^*.Se3rJC V,   6 [2] 

*D3A.t 

SnAa 

Sr3Ast 

X 
X 

P6] 
[36J 

As — Sn 

VIII 

V,   i. 

(3) 
I'iJ 

As — Sr 

X [8] 

As-Ti 

X [4530 

(iicci;o;ibi<o diaa IIOII.IIM'CTIIüIX)  cociunai 

Several PhPijes OF üNK.NCU)N   COMP 

As-'V 

VAs^ X I',63] 

(necKonuKO i|)U3 iiciiaucciiioro cocraiia) 

several Phftses OF UNKNOWN GOMP. 

WA».tx (3^1 

WAs^ X 

As — Zu 

i«l 

Zn,^ V,  8 PJ 
ZnAs^, (Y) IX 

Au —Be 

[3J 

AiijHo X C&l, 373J 
Au.Iie X (PI, 3731 

Au4Bes X CBq 
AuHe («) X CBI, 3fi[J 
An Be 

Aulle3. ^ 

(ß) V,6 

X 
r373<    J 
p771? 

m  J 
AuBe.±K IL 

Au—a 
AUjBI n P78] 

Au—Ca 

Ca2Au 
Ca4Au3 

C.iAu 
l.7rt—'1.04 

CnAUj 

CaAUj 

CaAu. 

X ra 
X C8] 
X [83 
X ceil 
X [0,4601 
X C8] 
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Au-Cd Ah2.S-2,3In       (8')      X l ',31 

d-Aufd («') 

a-Aaül (ß) 
a-Aucd (ß') 

AuCd, ._. j (S) 
^Cd,w,o (8') 
AuCd:^3.4 (c) 

AuCd:,3^,.4 (f) 

i 

I 

IX 

IV 
I 
X 
v 

X 
X 

X 

IX 

QE,Au 

CeAu 

OB.\U2 

CeAuj 

aAu 

Au/:„i2±r 

a.AuCu 
AuCu1±:c 

3-AiiCu, 

An 

AiX.i 
Ai.Li.l , 

]3G5, ^11 

[3C5, Ml 

[365, 41] 

IS1 
(«1 
[öl 
1«) 
[81 
IM 
[81 
181 

Au —Ce 

X 

X 

X 

X 

Au —Cs 

X 

X 

Cu 

(1681 

[168] 

[1681 

[1681 

[«1 

Au 

Au 
AL 

Auii 

AujL' 
(ß) 

(8) 

IX 

r 
i 
i 

Au- Pe 

y 

Au-Ga 

X 

X 

V,  i 

V, ii 

Au-11g 

1 

X 

X 

'-•5.7->S,0' 

Au;,oln 

Au — In 

Iß)     IV 

(T) 

[1, 6, 320] 
[216, 25310 

n> 8, 320,1 
.334. 335 . 

[170] 

[1701 

[193,  1701 
[■J.u, 1701 

(133, 2581 

[258] 

[258] 

13, 
1/.76J 

35, ^l 

AuTn 
Auln2 

X 
V, n 

Au — IC 

(/.31 
126, 43] 

KAu4 X 

Au — IM 

[/.2] 

Ln3Aii 
LaAu 
LnAu , 
LaAu^ 

X 
X 
X 
X 

Au — Li 

[81 
[81 
(8] 
(61 

Li1.08AU X 

Au — Mg 

[8] 

a-AuMg     (ß) 
AuMga 

Au2r' 
Au.V.t,. 

IV 
X 
X 
V, 6 

Au—Mn 

12,8] 
[81 
[81 
[314, 8] 

Mrig^-Au 
a-MnAu(ß) 

X 
1 

(1371 
(137,   Z5 

MnAu... v (■■■■■    MnAu   , ,) 
J±X ^ IX [253B, 137,  433] 

</-Na2Au   (r) 
Na, 22Au  (ß ) 
5-KaAu2   (ß) 

Aa- Na 

VI 
X 

1! 

[44] 
[44] 
K.'.l 

NiAu I±A 

Au2PS±x 

AuaPb 
Aul'l), 

l'r3Au 
PrAu 
PrAUj 

PrAu., 

HbAu, 

AuSl. 

Au — Ni 

in       p«l 

Att-P 

X C8J 

Au - Tb 

li [40, 81 
VI [45, 81 

Au - l'r 

X 
X 
X 
X 

[16hl 
(1B81 
(168] 
[168: 

Au -  Üb 

X [42] 

Au—Sb 

V| 
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Au  >, 

Au — Su 

X 18| 

Au — Sn 

Au, w6i7Su (ß)      IV 18,133] 
AUMI V,   a    (8] 
AuMi X [8] 
AuSn4 VI         |^)/,,8] 

Au —Tc 

AuTc2rx 
(i;,i.'l;uu!j)ilT) 

AuTe2   x 

(icpeuiiupiiT) 

V,  a     [3,502] 

VII        |/l,:02] 

Au—Tli 

Th3Au6 

TliAu3 

X          (205J 
X          (205) 

Au -Ti 

Tia-r.Au III         p.52, 1« 

TiAu3 i.x (II.III TiAu ) 

l [151,-WO] 
TiAu0 IX [A'M] 

A u — Zn 
A,14,7-^2,7Zn f2!)    ' 1-87, 8) 
0-AuuZn        iaj    l (287, 8) 
ü-Av.Zu (ß")     IV (8, 133, 321] 
Au/.nli7_4^ (v)     ix (8( 
Au/.nliB_3|S (Yj)    IV [8( 
A"/-"i.7-^,o ;Y2) IX (8j 
AuZii8 (e)      IV |8( 

Au — ZJ- 

ZrAUy X         [230] 

H   - H;. 

^1(,.:. VI         |.',U[ 

.-H4C 

.1— c 

VI         (/.Sä) 

li - C.i 

^^;. VI         [/.O] 

1t — Co 

VI       i;u., 
VI         [3] 

a-Co 

CoB 
VI         (3( 
VI         [3] 

U — Cr 

('r.,.Aii    (S) IX (358,30!)) 
^lij       (c) X (301)] 
Crli (C) VI (;ü!i( 

Cr^^      (0 VI (3-8,301-, 
Crli2        (ö) VI (3G(J( 

II — Er 

Erlic-x VI (.',(i( 

U - Fo 

I-c2ü 
i'-eU 

^"o.. 

Ulli i±x 

lrl)Hx 
Irll l±x 

Moli., ±* 

VI (3) 
VI [3] 

15— Cd 

VI (■'.(,( 

U— Ilf 

X [135rJ 

X ■"•    (31)3) 

X (3113) 

X [3!/3| 

B—Mn 
Mi'.i.'-    (8) VI [316] 
Mi'.l!       (>) VI rsiUl 
Mull        (?) VI [316 J 
.\!n3n4    (>,)      vi pie: 

It — Mt. 

MOjIi (YJ VI ,-.i7. 
ö-MoU       (8) \l (237,.,. 
.MoH1±;c    (ß) Vi i3'UI 

VI (3,VI, 3,.uj 
.Mo3li7      (c) VI |237] 

8 —N.. 

.NuD. 2iA X        [2] 

B—Nb 

M)u.vü      (ß') X P58] 
M'J^! on (ß"' x yssj 
M'li (Y) V| p5ÄJ 
M'A        (S) VI b^öJ 
Ö-Nl,!^       ,c) VI i:2^^7,3o8] 

N(H3 G±.i VI CV6j 
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Ni. >t_ 

,Ni,li 

Nill 

Ni.ll, 

-2.3 

^i; i±^ 

II-Ni 

U     (Y)    X |35S] 

(S)    VI (3, 358] 

(c)    X |8, U9, 358J 

(C)    X [8, l/.O, 35S) 
X 18, lO, 358) 

II-Us 

IX [303] 

w-i;,..., X i3'.l31 

o-ii^A X [303] 

I! - I'd 

iM.li,^ IX (393) 

15 - I'r 

M'.tx VI l/.C) 

n— i't 

i^li,^ (u.m I'lH,^) 

IX        131)3) 

R..i; it 
R;,!^ 

Ru.j.Ji 

RJi 

R'.l!,, 

Mi '.,1. 

a-r.iii. 

■ r) 

10) 

ThB '±x 

The 
VIA 

li - Rh 

X 

\ 

\ 

|3!)31 

1303] 

13931 

(, + X 

li     Uu 

X 1393] 

i.\ i-):!] 

\ |./.):)| 

.\ [3931 

li-Si 

x ii;r„,| 
X i:;u,j 

B-Sr 
vi C','0 

8—Ta 

VI ;;,IU) 

VI ;:.U-: 
VI [-.lu] 

Vl l-ll'.  ^'i,  ■'■7) 

8-Th 

Vl t.:.:>\ 
VI C"J 

It  - Ti 

Ti 10.0-^1.3 li V,  G |2.S,Sj 

Ti,..U VI 1510] 

d-TiU V, i. I2SS,  3,J8, :>\u\ 

d-Tiii2 VI 1^6',,  2h8i 

'l''^X 
VI 

il-L- 

i:,io) 

^±x VI \x,:.. -ID. ■MI 

UDia±. VI 

1J-V 

[',1.S,  -I'J. 2ui| 

vu^ VI 

li - w 

(-'■■•I 

\V2li (Y) VI |-17, 33] 

d-W'Q (S) VI |2.'>7, 33, r-ioj 

WB1±:t VI JGIO] 

Wß
a.o^2, .(c) VI 

U-Y 

[2371 

. / 

YDo±, VI 

B-Vb 

\'>t\\ 

Vl'^tx Vl 

B     Zr 

[_'.<.] 

/■'■"1±i- 

/.rH12±;c 

IX [51OJ 

VI 

y 
C2^ 41, 
im 

W] 

Bo.-Hi 

Uali,;, 

\ 

x 

Ha- 11; 

L2'-J 
1^81 

bnllK,^ X 

Ba-M' 

[8] 

K.i.MK., li 1.172, 2iC| 

ll.iMf 

ILiMt,' 
l±x 

Ua^l'b 

Dal'b 
Bal'b., 

Ua3Sb..t;( 

X P02. ^J 
X [202, VQ] 

lia-  Pb 

X IH91 
x ^8J 

Da - Sb 

X |272J 
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Ua —Si 

BaSi,,.,. X [8] 

Da - Sn 

BaSn3 X 18] 

BaSnj X 18] 

Da - Zu 

BaZn1JrJC II K9j 

Bo —Co 

CcUe^^ II 1283] 

Bc-Co 

CoIte1±x III 150, ^91 ] 

Co.'^it. X [491] 

Be - Cr 

CrBe^ II [/,] 

He — Cu 

Cui.85->i,nBc (ß)    111       !3. ■'««I 
Cu.,o8->i,oiDe(Y)    IV        151, /.88, 3J 
CuliC2.3-3.7      (S)       " I51.   '''88.   3) 

Bo — l'c 

5-FcBe2 (ß)    II 151, 375] 
FeBc4.»-*i5.7   (c)    "       'f51. 3751 
FcBeio.i-*u,5 (^    ■ l375' 39lJ. 511 

IrIJo., ±i 

Be —lr 

x       K; 

Bc — Mn 

MnÜo^^ II [4] 

Bc — Mo 

MoBCj^. II [■'., /.lO] 
MoBoi3ix 'X K'IO] 

Bo — Ni 

ö-NiUe (ß)    III 150, 434] 
KiBo3.s->i..   (Y)    X 150, 51, /.3/.J 

Be —Os 

OsBex X        !•'.] 

Be - I'd 

Pd3Be X           181] 
lJd2Bc X           181] 

P(]3Bc2  , X 181J 
IM, 3*^ X 181] 

^UOSfx^ X '811 
PdBe III        14) 
rdnü,Tl II 13, 40] 

Bc—Pl 

Pl6Bo21:I X 151] 

Bc — Bc 

HcBe il-x 

nhBe,.x 

RuBc,. 

Tu Be. 

ThBe 

II [4] 

Bc —Rh 

X 141 

Bc —Uu 

X |4] 

Bc —Ta 

X [4] 

"J. Bo - Th 

11 1283] 13 :x 

TWi.oße X 
a-TiBc„ 

TiBe, 

TiBe 
«T« 

UBc 13] x 

VBc atx 

\vi;. 

WBc 

Ca3Bl2 

Bc - Ti 

[288] 
11 14, 288] 

X [288] 

X 1288] 

TiBc.L, IX [487] 
10 + x 

ia+x 

Bo-U 

II 1283] 

Bc - V 

11 14] 

Bc — W 

2-x " l'l 
,3 x ix        K'l 

ff« —Zr 

ZrBc2 (r)    X 14, 378] 

ZrBe4 (S)    X [378] 

ZrBe,,, (c)    X 1378] 

11 

Bi-Ca 

CaBi, 

ö-ZrBeia        (tj)    11 [283, 378J 

x       rej 
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Hi —Co 

r.o,i;. X IN 

c-4'
ll3 

X IS] 

Gil. V,   D [5, 
Cdli,, X [8] 

Bi —In 

IM,lii (?) VIII     [254, 302] 

1,1;, (v) V, D     [52. 249, 302] 

Bi—Ir 

Ir K, X [257] 

I-i,. X (257] 

Bi —K 

K Hi V, 6      (8, 32] 

K,l;ia X [8] 

KI;I2 11           [8] 

lii — La 

Uli,., V,  D      [5] 

Bi —Li 

Ll,ini V,  D      [5: 

Uli (!) 1 [53] 
l..lii (ß) X [53] 

Bi - Mg 

M'jlli, (a)    V,   u      [.v.] 

M-Vii", (ß)    X (8) 

lii — Mn 

M;.l..1:;c V, a      [7] 

MnJJij.,      (.V)   IX [55, 56] 

M^ilij.,       (n   IX [55,  5Gj 

Bi — Na 

Nljll. V,   0     [8, 32, 539] 

N»B, 1             [8] 

Bi - Ni 

HiBij X [8] 

lii -I'b 

PV,2B'    m i      L2. •'':j0i 

Bi—I'd 

m^        x     is] 

PrUi i±.» 

lii       IV 

V, M      lü 

Bi — I'l 

V, a     [8! PlI3,1±x 

PlDij^ VI [173] 

Bi — nh 

RhDi V, o      [•/i02, .'.23, 8] 

RhBi2 

RhBi. 

X [423, S] 

X [423, K| 

Bi —? 

Bi^., VII          [3] 

Bi -Se 
^i^e IX         [2, 8] 
Ri^e, V, C      [2, S] 

Bi — Sr 

SrBi3 X            [5141 

Bi - Tc 

Bi7T03   , IX             1278 

ö-BijTo, V, 6 [7.'O] 

ßi-TI 

Tl^^Hi (Y)     IX [57, 3.'.ui 

TlBi,^,M (8)    vm y.^ 

Bi-U 

UBl^- V. n [41^ 

i, 

UBi2±I 

1       'JTX 

X ['.19] 

C-Ce 

CoC, VI 

C — Co 

acr c„ VI 

C — I"c 

181 

Co3.xC Vlll [tij 

Co2,xC        ' V, Ö [45b 459] 

C —Cr 

ö-Cr^C, Vlll [3.8] 

c/-Cr7C3 Vlll [3, 8] 
[3,8] 

l'e3C (ueiioiiTHT)      Vlll [8] 

Fe,   /-(c) V, 6 [241] 
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C-Th 
Fc.   ..C   (actlHi DMlll). \'lll l-/'l| 
Ko,   ,C    ncMeiiTiiT) V, 6 |221| 

T1'CI£.v V,   n n22J 

c— nr 
Tl.C2il VI 

C-Ti 

[Uili] 

I,fCi.:.v 
V, ii K'l c>-TiC V, n "59. 2.^ -i 

32'j 
C — Lu ^           J 

i-'C,±i. VI l«l C-U 

C —Mn UC V, u 217,223] 
at 

Ml'.3
Ccir 

VIII IS] UaC3 X [223] 
MnJ±JrC v;;; 

VfC 

C — Mo 

en 
a-uc^ VI 

C —V 

r^] 
<?-.Mo2C (ß) V, 6 [3,217] V2f,C(ß) V, c ■j'j. 1.''.', ; 

217 
3-MoC (Y) V11I 13.217] 

.MoC, rx IX [462] a-VC (e) V,  u [59, i.r,-i 
.217.33uJ 

C —Nb vcaT, VI [U36\ 

ö-Nb4C V,   ii [58,217] 
'A c-w, 

N1'l,3,S-^l.U8C V,   ii [58,217] d-\w2c V, 6 [13/1,217] 

wc Vlll 113/.J 
C — Nd 

N^2d,x VI 12J 
C-Y    . 

C —Ni 
YC.±x IX 

C-Zr 

[133] 

'N':,£./■ VIII [til c/-ZrC V, ii (217] 

C— I'r Zr^x VI (U3u] 

i'^-^- VI CO Ca —Cd 

CaCd IX (.',C)0, b] 
C — I'u 

C.iCd. i x 11 [183) 

'JuClt* V,  ii [200] CaC(l3 X (8, .'.Ü0] 
1,U.C.-.±. VIII 

C —He 

[/.SO] 
Ca — Cu 

CaCi..^ 11 [DO] 
ft(H.A X (2!)11 

I             J Ca — Ga 

C — Sc CaGa,^ VI [Ü1] 

SV-arfcx \ l«| 
Ca — Go 

Sc'.tx V,   ii 1«) 
c»6'^ X |135u] 

C —Sm Cade.^ VI [132] 

MIK;,^ VI [») cu-ng 
C Ta 

Cull- IX [.u;o] 
C.illj,'., X [8, /.ÜÜ] 

T^.C V.   6 PI CaHg6 X IM 
(?-TüC V,   ii (1217] CalIg,o-x X |8J 
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L-il'1 
:t- 

'-'"stA 

Ca — In 

X i-'iGO] 

Ca — Li 

Ü^C. 11 1172] 

tu - Mg 

ICM^ 11 [40,109.202] 

Ca — Ni 

(,,.NK±, 11 1189] 

tu— I'b 

i .,_., „i'MY)        X LN 
,,.11,   " X I», /'Ü0| 

L.il'bj l I», 460] 

Ca — Si 

l.., ,31 IX [lO-'l] 
i,..'i VI [359, a] 
dsi, VI [1] 

Ca — Sn 

u..,Sn X (81 
ui"->ii X [8, -ißO] 

CiMi3 1 [8, 460] 

Ca —Tl 

a-C.iTl(Y) HI («l 
C.Tl, X [8] 
Ul 13 1 («I 

C/.n 
Ci/ii 

C.i/,i 

'-'•"'K^X 

Ca — Zu 

X [8] 
X [S 
X [150, 00] 

11 [GO] 

^ II [49, 60] 

Cd —Ce 

CcCd1±JC 111 [O] 

Cd —Co 

C.)5Cd21iJt IV [8] 

Cd —C» 

62 

Cd — Cu 

i.u.Cd (^)      11 [il2, 8] 

C.i.:,.-,,.^ (Y)       X [81 

CuCii I, l-rl,1 

"^''„.^M 
H «Cc 

KCd 

IvCU 
13—»■ 

13 

UCd l±x 

(öl     IV 
Ui     X 

Cd-Ug 

l 

IX 

Cii - K 

X 
II 

Ld — U 

in 

f4 LiCd (v) 

Cd —Li 

i 

111 

LiCd^^.o (>}        IX 

Id - Mg 

d-CdjMg I 
a-cd.Mg i 
5-CdMg, 1 

NaCd 
NaCd 
NaCd, 

l,±x 

X'^ntpc 

^J\ 

CM - Na 

IX 
X 
X 

Cd —Ni 

IV 

Cd- r 

V, u 

Cd - I'd 

^■^~i.iCd    ^ 
IMC) 

i.i 
(S')    X 

''''^l,1^1,70^) 111 

i'üi:d3.x       (Y') x 
1MCd3i3_4>0    (Y,) IX 
l'dCd43_l7    (Y) IV 

I'rCd 
I±A 

l,l:l^
Ca 

PLCd 
inCda 

in6Cd 

I±A 

Cd— I'r 

11! 

Cd - l'l 

1 
1 

5  uai±7 

VI 

(Y)      IV 

1-, ■''i 

(133,  175] 
11311 

[o2| 
162] 

ihl 
IN 

•[133, 3-, 63] 
[■'.76,322,03] 
[133,322, 63] 

[1, S, 372 
[372] 
[8, 37^1 

[uu-,   .-.'1 
[5u:.| 
[5051 
[5051 
[505] 
[505] 

[8] 

[','J3J 

1391] 
[493] 

[81 
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Cd —Hb Co-N 

BbCd^, II 

ai — Rii 

(02 ] CcN11:c V, D 

Co—"Ni 

|276n] 

ml8cdilJtx IV [S\ CorNi X [190| 

CcNi X [190] 
Cd-Sb 

d-CeNi, II [IS',] 

ClJ3Sb^=t 
Cri)                 IX [81 CeNi, ' X ... ,;j 

ü-c.isF." (Y)         VIII (38,3,8,323] CeNi4 X [190] 

CcNL 11 [180.  126] 
Cd - So 5 

'^^.tx V,  u 1«! Cc - P 
-1- V,  <". 

Cd — Sn 

18] '»•.t.v V,  n 

Cc - ri) 

|270nl 

casn,._T, (fJ)        x [8, 256] Ce,Ft) X |10.S1 

Cd -Sr Cei'b, i IN 

s^-ca^ \ [8) Cc- Pt 

Cd - Tc CeP'3±, II [290] 

WTel:t, V, n 1«! Cc-S 

Ce — Co ö-CeS V, u [2:,2, 'HI 

Ce3C.o X |196| 
d-Ce^ VIII [209, 297 

''i77I 
CeCo., 
CcCo' 

II 
X 

[18/,,  1961 
[196| CeS^ X 

11 / j 

[2971 

CoC'.o, X [1901 Cc — Sb 
CfCo, I! [196] 

c«Sh1:fct V. P m 
Cc—Cu 

OeCk X U, 168J 
Cc — ^o 

CoCu., X IS,  168] Ce Se3,, VIII [497, 293 

CcCu4" ^             II [S. 168, 201] Ceäe1±x V, n i/,971 

CeCu8 X 

Cc - F.. 

[8, 108] CcSoJ;t5C X 

Cc-Si 

[293] 

CeFe, 11 [18',. 8] CeSi^ VI [268, 300 

Co Fe. X !*! v    1      5 Cc — Sn 
Cc- (ill 

Cc.Si. X [108] 

C"0'^ 
VI 101] Ce>n3 X [lOS] 

(> -H\i 
CcSrij ! [108, S] 

Cdltr,^ 111 [/.08] Cc — Tc 

011^. X 

Cc-Mg 

\R\ 
^«ItX 

X 

C« —Tl 

[243J 

CeMg III [139, 311] 
CeMg, II Ü55, 3IIJ Ce.TI 

Cet» 
X (,I68J 

a-CeM93 V, 8 0. 311] \x [9.16« 

CeMg9 X p, 31IJ CeTl 3 X (IGiG 

D-TT-63-1018/1 ^3 
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Cc-'/n Co-Sh 

Ce./.n X 1*1 (J0
).M-*-I,a-.;' >n V ,    II I

U
J 

4 

OJ.n X                   18] 
CoSl), VI [55, 8] 

O/n,   x HI                 [5] Co-S 0 

O/n,^,   (8) X                   [235] fl-CoSü V, a 18, 253aJ 

C^-'l'.O-*!!.»^ X                  1235) 

Co-Cr 

CoSeJix VI 

Co- 

[8] 

Si 

OCcv^^^SlIX       1385. 387] ^3S' X 18] 

Co.,Si (») V, a 234, 3,   •,   134,1 
Co - Fe " ,.,1.                     J 

^\±*        ' 111        1216) ^3S:. 
X 18] 

COM   (E) V,  n 18,  134] 

Co - Ge CoS 12 V,   ii P'j, •'.06,  SI 

a-Cn;0 V, a       [2%, 178] 
Co — SM 

CöCVo,-..... X           1296) 

CoxGo, X           1296] ^0l.11—1,3' SII(T) V,   .i 12701 

a-CG': VI         11195, 296] C01.44->1.3SSn^') V,  a 127')' 

/"*                         X lx. COMI VI11 127." 
Co — Mo 

CoSu„ VI [6, 270] 

MOjCo,^   (3) X         [-MO, 8] 
— 

MoCo,^    (v) X         18] Co- Ta 

P-M-.Cn,     ri 11         1139, 414, 446] TaCoa±x ll |ü5j 

MoC0lt, 1           [13'.-1 

Co- N 

TDCü2.85 
11 

Co- 

165] 

To 

COjN      (Y) V, G       1208] a-CoTe — CoTe2 V,   a      167,326] 

Co.N     (S) V, 0 "208, 244 
459 

271," CoTe2:bx 
VI 167] 

Co— Nb Co — Th 

NbCn.tT H           [65J, Th7Co3 X 1520] 

NbCo:,5 11          [GJJ' ThCo X [520] 

ThCo^ X 1520] 

Co - P 
ThCo8 11 1261, 520] 

3 (Vy.!1 V, G      1238) Th2Co17 X [520] 

C^-.'tx V,  o    13, 7] 
Co — Ti 

fciVt. X         17] 
Ti

2tx
Co IX (185, 388j 

Co- I't TiCo1±3C III [185, 388] 

»c-rt I           [392, 66] 

I           [/.'JO] 

Co-S 

TiCo2l.T 

TiCo2±x 

11 

11 

Co- 

[65, 388, COB, 511 

|65, 508,  511] 

- L 

CoS 

(?)   x       H 
V, n      [6J 

r0c,o 

ICo 

VI 

111 

[289) 

1289] 
5     1 

fl I Co, 11 [289] 
*CoS V,  a     16, 253aj 

c^.tx X          16] Co- - V 

C03S4 
V.  D     10] Vs^Co in 1452] 

CoS^., VI [6] V,..2Co IX [368] 
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Co-W Cr-l'd 

W^Co                   X          137',] Cr3l'da                     IX          lO'lJ 

ö-\VaCoT                 li         l'.S2] Cr_rt 

WCo                       1             I •82, 13'.)] 3 Cr^U-UwnCr^l'l) X     18, /.O'*] 

O) - Zu Crl'l.J±?                 X                18, /.GO] 

d-CoZn (^    111 I<).S1 
CoZn,,.,,^,,,!^.) IX |l)8] 

Cr —S 

ö-Cr^ (a)    V,   ;i      [70] 0,1)2-^-1.3 

CoZn-.j^,  (D    IV [li«. 
CoZIW8i;   (o)   X 1G8J CrS,,^,,.   (ß)    V,  „      [70] 

CoZ^ 7_6il (8.)    X 168) Cr_Sb 

Co/^,^,^)   IX 168,351) CrSl^W V. n     1«! 

Co-Zr Crbb2 VI |71.8) 

lrCo2±x II 105) Cr —Se 

Cr- Fc d-CrSe (a)    V,  a     lüj 

CrFe, 
[384, 385, 386 . 

FTD-TT-63-1018/] ^5 

CrSeliU^J(33 (?)    V,  a     16) 

CrSoM4^1.60 (Y)   V. a     16] 

Cr — Go 

Cr3±xGc 111 [152] 

Cr3Gc2!;c IX [152) 

Cr(;c1;x V, i.     11521 

Cr - II 

CrH1±x V,  u     1227] 

Crll^. V,  u     [2271 

C   -Ma 

CrM"2.6-V4,9    (0)      1X I308'  369'   4701 

Cr - N 

Cr2±x .N (?) V,  f.     |8| 

ON (Y) V,  u     18) 

Cr - Nb 

Nl)Cr2,.x II [2.'18] 

M)(:r2±I 11 ^.'^j 

(> - Ni 

(:r2i.x.N: IX [2] 

Cr-P 

Cr^l' IX [6] 

Cr2.xl' X 1157] 
Crl'1±x V, a     16]                               CsGc1±x 

CvP2±x X [157]                          CsGe1±x 

^™ Q-Si 

Cr8Si (?) 111          13, 72] 

Cr2Si X            172] 

Cr3Si2±I 

CrSj 
CrSia 

(») 
(«) 
(Y) 

IX          13, 72] 

V,  D      13, 72] 
111         13, 72] 

Cr — Ta 

TaCr2±x 11           [248] 

Cr-Tc 

a-CrTo            1 
CrT01.17->l180 ' ;?) 

V,  a     173] 
V, a      [73] 

Cr —Ti 

TiCr2±x 11           ['ill, 'i9ö 

Cr — Zu 

CrZn2l±x (». = 8) IX      [206, 74] 

Cr-Zr 

ZrCr2±I 

ZrCr, , _ 

11           [75) 

11           l/i61] 

X [219] 

X [219] 

-jt» 
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Co-W Cr-l'd 

W^Co X |37/.l Cr3Ma IX [60] 

ö-W6Co7 II [WZ] 
WCo,    ' 1 1482. 139] 

Cr-Pt 

Cr,±x (PI n^u Cra±IPl) X    (8, /.Oil] 

CO-ZD CtPl^ X               18,400) 

d-CoZn (ß)   III        [G8] Cr_s 

CoZiW^W IX        (68) 
CoZn23^87  (D    IV         [68] a-CrS             («) V.  n     (70) 
CoZn,;^.;   (8)   X          [68] CrS,^,,   (ß) V. »     (70) 

CoZna 7-*8.i (8')   X 'G81 Cr-Sb 
CoZn^^^O   IX        [68,351] CrSb^tf) V. a     (8| 

Co-Zr CrSbj VI         [71,8] 

ZrCba^ II [65] Cr-Sc 

Cr-Fo a-CrSe           (a) V, n     (6) 

CrFeOM_.10s{a)   IX '      [239. 240, 250.1     CrSolil8^li39 (ß) V. a     16) 
o.M->i.05                       ^84( 385( ^g J     CrS      ^ M (Y)   v, a      (6) 

Cr-Gc '* Crj-Si 

Cr3±xGc                J11        I152' "•     Cr.Si        (ß)         HI         [3. 72) 
C^Ge^              IX        [152] . x          172] 

CrGe^                V, D     [152] Cr]si2±3e W IX         (3.72) 

Cr-U CrSj          (c)        V, B     [3.72] 

V.6     [227] ^         M         ^         l3'721 

Crll2hx                  V, u     [227] ■ Cr-Ta 

Cr-Mn TaCT2±x                 U           [2/.8) 

0rMn2.6->4.»  W    IX [368,369,470] Ci_Tc 

Cr-N 

Cr2tx N (ß) V, 5     [8] 

CrN (Y) V. D     [8] 

a-CiTo (a)    V,  a      [73] 
CrTa^.,,, (ß)   V, a      [73] 

Cr —Ti 

r      VK TiCr2+3C II [411- 495) 
Cr — Nb 2±x 

NbCr2.x 11 (248] Cr—Zn 
11 l2/'8l CrZn2l±JC   (0=8)     IX     [206, 7/.) NbCr2±I 

2±x- 

Cr - Xi 

IX [2] 
Cr—Zr 

ZrCr,., 11 175) r2±x 
Cr-P ZrCr2±x II [461] 

Cr2:txP X [157] C8-60 

Cr\\±x V, a     [6] CsGo1:tx X [219] 
CrP2±x X (157) CsGe4±x X (219) 
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—. ,—.  

Cs,Hg3 

OsHp, 

CsHgfl 

CiHg10 

CiNa, 

Cs3Sb 

Cs-IIg 

X 

X 

X 

X 

X 

Cu —Mff 

(«J 
[0] 
[S| 

18] 

18] 

CsSi 

CsS 8±X 

Cs— \n 

X 18] 

Cs —Sb 

X 1127] 

Cs-Si 

X [8] 
X 18] 

Cu —Ga 

Cu 

Cu 

Cu., 

3,(1—3.0 

J.i»-»-3,2 Gn(|x) 
IV 

IV 

33^]>„Ga(Y)  X 
(8)   IV a-Cii9Ga4 

176] 

(1] 
176] 
[/.. 76] 

1761 

(76] 
i/.i 

C"J.i^].22Ga(E)    ^ 

C«,.27-*1.22Gn<e')  X 

CuGoJi38        (9)   IX 

Cu-Ge 

Cii,.ii2^4i7Ge (ß)   IV        1500, 231, 363] 
CU

J.2_K).O 
Go M   IX        1500, 231] 

L:".1,2^.2,9 Go  (£)    1V I500- 231) 
Cuo^^Go  (8)   IX [500, 231] 

Cu —Ilg 

ö-Cu.Hgj        (Y)   VIII      [233, 133] 

Cu —In 

(77] 
d-Cu^ (Y) 

C"2,0-1.8 In    (S) 
Ci^oln (e) 

Cu- ,1_^, 0 In (T()   X 

IV 

IV 

V, a 

X 

2,0->l,8 

d-Cu^ln (V) V. a 
C"j..is->.i.«In f1?)   v- a 

Cu — La 

LiCu 
l-iCu^ 
LiCu4 

l-iCu, 

X 
X 

II 

X 

135, 77] 

135, 77] 

177] 

(77] 
135, 78] 

(78] 

1163] 
1168] 

1168, 261, 
[168] 

ö-CUjMg {ft H          [1, 2, 331] 
CuMg2 VI         [308, 314, 331] 

Cu —r 

d.Cu3P V11I        179] 
CuP2±x X           179] 

Cu — I'd 

PdCulia III          [8,2:6, 133, /,05] 
(mv Pd8Cua±;C/ 

PdCu,^ I            (7, 8, 405] 
(UAH PdCu6±JC) 

Cu — Pr 

FrCu X           [8] 
PrCu, X           [8] 
PrCu4 X            [8] 
PrCu, X           [8] 

Cu^Pt 

P12.3-V1.»
CU IX          11] 

d-PLCu I             11, 328] 
PtCu](3ia IX          11] 
d-PlCu, I            (11 

Cu — Rh 

Rh3+JCGu I            1421] 
nhCu1+x I            [421] 
RhCu,"^ I           [421] 

Cu-S 

d-CujS V, 6      [230] 

(xajibKoami, DUG 0 
C^^i.«8 IX         [225] 
(xnjii.KOaiui, Hits 0 
CS.^x.e8 V, B      [4, 7] 
(niireiiHT) 
Ci'S1±x VI         [2] 

Cu —Sb 

C"4,4->3.8  Sb   (<) IV         [416, 25:)] 

C,1M-«.8 Sb e') IV 

.ClW2.1 Sb (ß) 'X 
(ß') V,   D 

(Y) V, U 

<3-Cu3Sb 

ö-CuaSb 

[416] 

(7) 
p55, 417J 

[3. 73 
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7^ 



Cu2.0O-M.74Sc(a) 

CuSo Jl    X 

Cu^Sl 

d-Cu15Si4 

CU3.4->310
Si 

Cu —Sc 

V. D     [4, 266] 

IX        [266j 

VI        (130, 265] 

(*) 

(ß) 
(Y) 
(S) 

(0 

Cu-Si 

I 

IV 
IV 

X 

VIII 

IX 

Cu Sn 

Cuß,7->5,3Sn     (ß) IV 
(3') X 
.(ß") ix 
(8) IV 

Sn   (C) IX 

i,y->2.ySn   (Y) X 
(t) IV 

Cu1MSn 
Cu ' 

Cu6±xSn 

Cu5±xSn 

Cu3iSn
8 

GU4.0-^315 
Cu 

Cu3Sn 

(V) V, a 

i.8a-w,MSn (7i)   v- a 

Cu-To 

(379, 380, 435| 

[2] 

12] 

(2] 

12) 
1500, 2] 

(8, 147 r) 
[253 e] 

[312, 253 o] 
(133, 147 r] 

(2, 500, 147 r] 
(8, 147 r] 

(500,  144, 147 r] 

[1, <47 r] 

[1, 1^7 r] 

Cu2±1Te 

Cu.Jo 

Th3Cu 
ThGu2 

ThCu3 

ThCu, 

VI 
(n.in Th3Cu8) 

VI 
X 

X 

VII       [183] 
V, D     [259] 

Cu —Th 

(520] 

20, 205] 

Cu-Ti 
Tia±xGu (HJIH Ti3±xCu) 

(£)    IX 
Tii.i^,nc*iy)    ix 
a-TiCu 
ö-TiCu. 
TiCu 3,0->3,8 

(S) I 
(ß) I 
(ß')  I 

[205] 

[205] 

[185, 455. 407] 
(407, 499] 

[407. 499] 
[407, 185, 499] 
[407] 

o-rcu. 
Cu- 

ll 

■U 

(289, 354 

Cu- 
GuZnu.«7^1.38(ß)     IV 
^•CuZn (ß') IV 

•Zn 

(8J 

5-CUjZng       (Y)    IV        [8] 
CuZna,M-M,08(s)    IX        (401, 8] 
C"ZD3,0-*,7   (')    IV (8j 

ZrCu, (3) 

Dy^3±x 

Er2^3±x 

EuS i±« 

EuSe i±s 

EuTe l±x 

d-KejGe 
FeGe, '2±X 

Cu - Zr . 

X (80, 236] 

Dy-S 

VIII     [207] 

Dy-Sc 

X (293J 

Er —So 

X [293] 

Eu —S 

V, B    [197] 

Eu-Sc 

V, B    (1Ö7] 

Eu—To 

V, B    (197J 

Fo-Ge 

V, a     [178, 215] 
VI [45] 

GdFe a±* 

MnFe 

Fe —Gd 

II [515, 504] 

Fe —Ir 

X [146] 

Fe — Mn 

3,4->e.7    («)   I I21 
Fe — Mo 

MoKc1±x    (T,)       IX        [2, 260] 
5-MoaFo,    (e)        II [3] 

MoFe2±x II [398, 3] 

Fe-N 
,;cii^in,6N     (a")  V. D     f471- S^'l 
d-Fe^N (Y') V, B      fl, 133, 253,1, 

471 
d-Fe N (c)    V, 6       [519,  241, 156, 

133,  471 
Fe^N (C)   V, 6      [133,   471,   519) 
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Fe- Nb 

NbFe:±x 
ll [65] 

I-c - Ni 

a-FeNij I (216, 8] 

Fo- -P 

Fe2±xV 

P'P.ix 
FePj±x 

IX 
V, 6 

V, £ 

VI 
X 

[82] 

[2, 332] 

!     [3] 

[3J. 
[153] 

Fc- IM 

a-Fd'dj 

I 

1 
16] 
[6, 438] 

Fe- Ft 

a-FcPi in (2, 325] 

Fc- Kc 

RcFc3±i    (r() 

HeFe3+I    (?) 

X 
X 

X 

[83] 
[83] 
[83] 

1 Fc- •S 

'      Fe
7
?s±x 

(lllippOTIlll) 

l-cS3 

V, a 
IX 

VI 

(&,. 326] 
[524] 

[8, 1] 
(II1I|)UT) 

KcS2 VI (8, 1] 
iM,i|ii;a3iiT) 

Fo-Sb 

FCJ.38-*1.08Sb(C)     V'   a        I8'   326'   3231 
l;e.42    '      (C)   VI [8, 323] 

rose l±x 

Fe — So 

(a)      V, n       [8] 

d-VcSo      j(ß)     V, a       [8, 253o] 
lebe. ±x VI [6] 

Fc-Si 

Ki'jN (0)   V, B      [84] 

eSiv (a")   X [274] 

lVsSi3 (YI)    V, 6     [230] 

ITM (e)    V. u      [2, 956] 

'■'^..-a.!    (0    IX I1- 3/l1' /,541 

l-c3S«       (ß«J 

I'GjSjij 

TaFe 

Fc — S« 

I [270, 203] 
(ß')        IX [270) 

]i\2iSn    <Y) V, o      [270] 
FeSn (ß) vm [270] 
FcSn2 VI [270, 45) 

Fc —Ta 

II [65] 

Fc — Tc 
V.a       [8, 253o] 
VI [6] 

Fe —Ih 

X [520] 
X [520] 

II [520] 
X [520] 

Fc —Ti 

IX [185] 
I]/       [185, 495] 

II [65] * 

Fs—U 
VI [289,   357,   382] 
II [289,  357,  382] 

Fc-V 

VFo1±J. («) IX [239, ?] 

Fo-W 

II [3] 

■■i±x   y*,        11 140, 3] 
WFe,^ 'X [2] 

Fc —Zn 

'■2±x 

d-FeTe 
FeTe2±, 

Th7Fe3 

ThFe3 

ThFe4 

ThaFel7 

^2±x^ 

TiFe2±je 

U6Fe 
UFe„ 

WFe.^..   (c) 

! oZn, ,_3i4 (F)    IV 
2,1->3I 

[86] 
1'eZn7.3->..o   («)   x l86I 
'•'eZn4>7^11(6 (8,) IX        [86, 87] 
FeZn13^J6     (C)   IX        [86, 88] 

Fc — Zr 

ZrFe 
ZrFe 

'2±x 

'2,85 

II 
1! 

IJ»GO 2±x 

U3±xGä 
LiGn l±.v 

[65] 
[65] 

Ga —La 

VI (61) 

Ga — Li 

X [21 «J 

in     m 
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■ 

Gii —Mg 
Ga-Te 

AfgjCn, IX         [89, 90, /.ÜÜJ 
GaTc X          |.SJ 

MgjGa IX         [89, 90] 
GaTe, V, a     [282, 8) 

MgGa X          [89, 90] 4           3 

MgGa, X   ■      [90] Gn-Ti 

Gn-N TiGn3±X I          [18G] 

GaN1±je V, 6     [6] 

Go-Ni 
'^a3:ix 

Gn —Zr 

I           [186] 
Nili79Ga (8)   I           [35, 467] 
Ni].78-»,uGa (Y)   V, a     [35, 167] Gd-Mn 
Ni),tl

Ga (Y') V, a     [35, 467] Gd.Miij , j II           [515, 504 
ö-NiGa (3)    IV        [.'.67 , 35] 
Ni2Gaa (ß')  IV        [35, 467] Gd - N 
NiCa4±J( (e)    VI         [295 

Gn —P 

,35, 467] . 
GclN1±* V, it     [220] 

GaPi±x V. B     [8] Gd - Ni 

Ga —Pd Gmi6±x 

^ 
II          [153] 

Pd3±iGa X          [35] 
Gd-S.     "* 
VIII       [297] 

Pd2±IGa 

PdGa1±, 

X           [35] 

V, D     [35] 
G*&±x 

Pd3GQ7±x VI         [35, 295] Ge —Ir 

Ga —Pr IrGe V, a     [103] 

PrjGa X          [267] Ir3Ge7±x VI        [295] 

Pr3Ga
a 

X           [267] 
PrGa X           [267] Ge-K 

PrGu.j VI         [267] KGe1±je X          [219]     . 

Ga-Pt 
KOei±x X          [219] 

ptCa1±x V, D     [35] Go — Mg 

Pt2Go3:1:i IV         [35] MgaCe V, D     [8] 
PlGa2±;c V, B     [26, 35] 
pl3Ga7±x VI         [35. 295] Ge — Mn 

Ga-S 
Mn8ia4Ge 
i\In6Gea(DiJC. /) 

I           [304] 

V, a      [304] 
GaaS X          [8] Mn6Gea(uH3. i) V, a      [304] 
GaS X          [8] Mni,(»^i,6oGe V, a     [304] 

Gn —Sb Mn3Gea X          [304] 

GaSb1±;e V, c     [8] Ge — Mo 

Ga —Sc MoGe^ X          [152] 

GaaSo X          [8] 
Ge-Na 

GaSe X          [8] 
GaaSe8 V. u     [282, «1 NaGe1±JC X          [219] 
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Gc-Nb 

NbfiOo^j. 111         [152] 

Gc— Ni 

Ni^Ge 

a-MijGo 

WiCc 

1           (402] 

V, n     (178, 275] 

V, a     (295] 

Gc —Os 

ösf.^fA- IX          [152] 

Gc —P 

Gel' X          [166] 

Go —Pd 

f(l4±i.Ge 

|viS:fi.Ge3 

I'djCe 

I'dCe 

X          [193] 
X          [193] 

X          [193] 

V, a     [.93] 

Gc-Pt 

l'U±JCGe 
I'lGc 
i'l2Ge, 

X          [193] 

V, a     [193] 
X          [193] 

Ge — Rh 

iibr.c1±x 

l>hGe4:tl 

X          [219] 
X          [219] 

lluGe2ti 

Ge —Ru 

IX         [152] 

GcS1±I 

Go -S 

V. B     [2] 

Ge — Sc 

CcSe
J±x IX        [91] 

Gc —Ta 

TaCcj^^ III         [152] 

f»-GeTo 
Gc—To 

V, u     [/<68, 91] 

Ge —Ti 

rific3±x 

TiGe2±Je 

V, 6     [507] 

III         (152) 

Gc-V 

V3±xGe ill        [152] 

Gc - W 

WGe^ / 
X          (i52J 

Gc-Zr 

ZrCe2+ K "Vll      [152] 

11-Nb 
N,'j.27± x" IX        (58J 

n-Ni 

Ni2±xn V, 6      [59] 

II-Pd 
f-d4±xH 
Pda.«-*i.3H 

X        (92J 

IX        (59, 133] 

U-To 

TaJtIH 
T01,28-W «H 

(ß)   V, 6      (2J 
(Y)   IX        (2. 58] 

/ 
II ^ Th 

ThII2±, V, B     [450J 

l\        [450] 

II-Ti 

d-TiH   (ß) V, B      [59, 2] 

H-U 

V*h±x VIII     [464,285 

n-Zr 

Zr2±xll 

ZrH1±x 

ZrII2±x 

(ß) 
(Y) 

(5) 
(0 

v, 
v. 
V 

v 

n           [2] 
6-    •    [2] 

[2] 

n           [450] 

m-N 
"fNJ±;c X          [8] 

Ilg-K 

Kllg 

KIIg2 

KIIg3 

KIIg4 

Kllg8 

X          [8] 

X          [8] 

X          (8) 

X          [8] 

X         [8] 

LaHg1±x 

l*l%±x 

Hg-La 

III        [408] 

X          [«] 
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Hg-Li 

iVig X [8, 313) 

U3Ug V.   D [93. 8) 

Li3IIg X [81 

ö-Lillg 111 [81 
LiHga 

X [81 
Lillg, 1 [93, 8] 

IIg-1 Mg 

M^Ug     ( [187, 1591 

Mg5Hga    (Y) X [1591 

Mga"g      (S) X [1591 

Mg6ng3  (0 V.6 [187, 159! 

MgHg       (0 III [2, 1591 

Mgllgj      M 11! [15^1 

ng- Mn 

MnUp2±x. X [81 

ng- Na 

Nn3ng X [81 

NosHga X 18) 

N'>3Hg2       . X [81 
NaHg X [81 
Na,Hg8 

X [81 

NnHg, X (81 

NaHg, X [81 

ng- Nd 

m%±x iii (408) 

Nd"g4±x X [8] 

Hg- -Ni 

mg3±x IX (1331 

ng- -Pd 

PdUc1±x 
i [526, 228 

ng- -Pr 

W%±x iii [/.OS] 

■Prllg4±.x 
X (81 

Hg- -n 
Pt3±.xHg    (ß) X (941 

^2±xUS    M X [941 

PMS^x    (S) X [9/.1  ■ 

ng- -Rb 

m>7iig8 
X (81 

nbaH«4 
X •   (81 

Hbllg., 
Hb2IIg7 

Hb.Hg.. 
Rb2IIg9 

Hbllg, 

nbllgg 

IiR3Sb2±* 

HgSe,^ 

HgSn10±x 

HgSn,,^^ 

SrHgl2±^ 

HgTe1±x 

X 
X 
X 
X 
X 
X 

(«1 
18] 

(81 

[8] 

(81 

Ilg-Sb 

X [81 

Hg-Se 

V, n     [81 

Hg - Sn 
IX        [134 

IX [13/. 

Hg-Sr 

X (81 

Hg-Tc - 

V, fl     (8] 

Hg-Tl 

Hg4,o^2.3Tl   (Y)   IX 

HgTl,-, 

[3,  4,  8, 3.: 
.3/13 

IX        [31 

UIlg2±x 

m3±x 
ung4±x 

Hg-U 

VI [262]      • 
I [2621 

IX (2621 

Hg —Zn 

HgZn2i3^3.o   (Y)   I l8' 1331 

In-Li 

a-Lilu Hl       1313) 

In-Mg 

IX r89. 427] 
Mg2J.xlu   (ß2)       IX 189. 427] 
a-Mpln         '         1 (89, 4271 
Mgln3^               1 (89) 

MnaIn 

lu-Mn 
IX        [381] 
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lu-N 

li'N1±x V, 6     (6) 

Wnl±x 

In-Na 
III        (8) 

In - Ni 

o-Ni,In 

ö-Niln 
Niln 
.\i2In3 

Ni10In27±X 

(Y) 

(ß) 

(S) 
(0 
(5') 

(1) 

I           [35] 
V, a      [35, 2'.9] 

IV           (35. 376) 
VIII         (35, 7S) 
IV            (35) 

VI            (376, 35] 

In—P 

M\±x V. D     (31] 

In-Pb 

I''-..7^4.oPb IX        [96] 

In —Pd 

Pi3±xUi 
Pd2±II)i 

l'dln1±1 

pd
2
In3±x 

PdIn3±3C 

(ß) 
(Y) 

I           (35) 

X          (35) 

IV        (35) 

IV        |35) 
VI        (35) 

In—Pt 

Pt2In3+:c 

Pllna±x 

Pl
3
ln7±X 

IV        [35] . 
V. D     [26] 
VI        [295] 

In —S 

ln2±xS X          [8] 

In —Sb 

IiiSb V. n     (8) 

In-So 

ln2±xSe 

InSe1+:c 

In
2
Sc3±x 

X          (8) 
X          [8] 
X          (8) 

In —Sn 

Iii3±xSn 

lnSni±x 

(ß) 
(Y) 

IX        [370, 214] 
IX        [370. 214] 

In —Te 

ln2Te 

InTc 

X          [8] 
X          [8] 

In2Tca 

InTe, 

Ir2±xl' 
IrP, 3±x 

IrPb J.+v 

Ir2S3±v 
I^2±x 
Ir3S

8±x 

IrSc 3±x 

lri,6±xSi 
IrsSia±x 
™l±x 

IrSi. >±x 

i±x IrSn 
IrSn2 

Ir,Sn7 

IrTc 3±x 

Zrlr 2±x 

KNa, 

Ka±xPb 
KPbl±x 

KPb2±x 

KPb4±Jt 

KgSb 
KSb 

V, D      (268, 8) 
X (8) 

Ir—P 

V, B     [97] 
X (160) 

Ir-Pb 

V, n     ('.02) 

Ir-S 

X 15) 
X (5) 
X [5] 

Ir-Sc 

X [292] 

Ir-Si 

X '/l393] 
X (393) 

X 1393) 
X (393) 

X [393] 

Ir - Sn 

V, a [195] 
V, B [270] 
VI        [270] 

Ir —To ' 

X [292] 

Ir—Zr 

11 [75] 

K-Na 

II [172. 426] 

K-Pb 

X (Sj 

X [8] 
X [8] 
X [8] 

K-Sb 
• V, 6     [32. 8] 

X [8] 
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+ 

■ 

KSil±x 

K2Sn 

KSn 

KSn, 

KT1 

KZn, 

La.Mg 

LaMg 
LaMga 

()-LaMi!;8 

LaMg^ 

LaN i±' 

Lo3Ni 

LaNi 
LaNi2 

LaNi3 

LaNi, 

Lnl i±* 

UaPb 
UPb 
UPb., 

LaSb l±x 

LoSe 2±x 

K-Si 

X [219] 

X [219] 

K-Sn 

X [8] 
X [8] 
X |8] 

X [8] 

K-Tl 

III        [8] 

K — Zn 

II [02, 8] 

La — Mg 

X [168, 311] 

III [168,   189,  311] 
II (155, 311] 
V, D (3, 168, 311] 

X [168,311] 

La Si 2±x 

La -N 

v. D     [276B] 

La -Ni 

X 

X 
II 

X 

X 

11 

[196] 

(196] 
[196] 

[196] 

[196] 

[189, 196] 

La — P 

V, n      (276 D] 

La- -Pb 

X 
! 

C168J 

[168J 
[3, 16^] 

La — Sb 

V, ii [5] 

La — So 

X [293] 

La — Si 

VI [360.a361j 

La Sn 

L«2Sn3 

LaSn, 

LoaTl 

La'I'l 
LnTl, 

LaZui±x 

LaZn 

LaZn 10,0->1 

(S) 

LiMg l->-3 (Y) 

,Li4Pb 
LijPb, 
Li.oPb, 
Li4Pb, 
LiPb 
LiPb 

Li.Sb 
Li.Sb 

u3±xs\ 

L.i4Sn 
Li,Sn, 
LitSn, 

LiSn 
USttx 

Li.11 

(Y) 

m 

(«) 
(?) 

La — Sn 

X [108] 

X [168] 

I [3, 168] 

La-TI 

X '8] 

IX        [9, 8] 
1 13, 8J 

La — Zn 

III [5] 

11 [189] 

X [235] 

X [235] 

Li - Mg 

1, io'll 

L '.Tl, 
L UT1 
1. iTl 

(V-LiZn 
LiZn 

(8") 

Vb 

X 

Li 

X 
X 
VIII 
X 
III 
X 

Li-Sb 

V, 6 
V, a 

I«] 

[5] 
m 
(8) 
(100, 383, 8] 
(383] 

(32) 
[321 

Li-Si 

X [:356] 

Li — Sn 

X 
X 
X 
X 
X 

x 
Li —Tl 

X 
X 
X 
X 
111 

[«1 
(«I 
Kl 

IS] 
|8] 

18) 
[133, 81 

Li — Zn 

III [81 

l.&->2.0 (5')    X [8] 
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>' 

1.1Z»V*IO 

(3)   X 
X 

(Y')    X 
(Y)    X 

(ß')    I 

(ß)   X 

I« I 
(SJ 
198, 8J 
[8] 
(98, 8] 

[81 

KM 
MMgt 

MfcPli 

fVMu, 

Mg.Si 

MfljSn 

SrM« 
Sr.M?J 

SrAIg, 

ML-TI 

()-Zn2Mg 
Zl,3.\Ip2 

ö-ZiiiMg 

Mg~Ni 

II [8] 
VI |31/1, 8] 

Mg — Pb 

V, D     [8, 17/., 396) 

Mg-Pr 

X [168] 
III [168, 139] 
V, B [3, 168] 
X [168] 

Mg — Sb 
(a)    V. D     [3J 
m   X [8] 

Mg - Si 

V, D     (8, 439] 

Mg — Sn 

V, D      (8, 174, 396] 

Mg — Sr 

III [189] 
II (172, 202] 
X [202] 

X [202] 

Mg-Tl 

IX (89, 8] 
(89, 8] 
[89, 8, 133] 

Mg — Zu 

(298, 21, 99] 
[1, 21. -175] 
[209, 475] 
(3, 21, 475] 
[21, 209, 475] 

(0) 
(l) 

K) 
{*) 

IX 
HI 

II 
II 
X 
II 
X 

.Mn4+iN 

'■'-.Mii2N 

3   2 • x 

Mn — N 

(C)      V,  D 

(«) V, i. 

(0 V, 6 
M   V. D 

(133, 253^, 436] 
(133] 

(133, 436] 

(133, 436] 

NbMn^ 

d-MnNi (ß=j) 
ö-MiiNi (3') 
MnM,^ 

Mii3P 

Mn2P 

Mnp 
MiiP„ 

Mn - Nb 

II [65] 

Mn — Ni 

III 

MnPd 

MnPd 
0,86—>].18 

1.33->l,8a it) 

(463, 371) 
463, 371] 
8, 132, 337,-1 
338, 371 

Mn — P 

IX (82. 305] 

V, 6      [82, 305] 

X [305] 

V, a      (3, 82, 305] 
X [100] 

Mn —Pd 

IX [101, 346, 437] 

[101, 437] IX 

Mn Pt 

Mn4d-*Pt 

MnPt 

MnPt 
■l±x 

■i.-i-x 

MnS ,a±x 

3-MnjSb (S) 

X  '      [136] 

X [136] 

X [136] 

Mn —S 

VI [8] 

Mn-Sb 

Mn 1,37->1>U ̂ (c) 

V,D 

V, a 

(102, 8] 

[275] 

•Sc 

MnSo Vf* 

Mn,f:cSi 

Mn
6
siaix 

MnSi 
MnSi art* 

(c) 

(Y) 

Mn 

VI        [213] 

Mn —Si 

III (103) 

V. 6      [103] 

V, u     [3, 8] 
IX        [8] 

Mn — Sn 

I [270]. Mn3.4^3.1Sn     (?') 
Mni.8.->i.MSn (Y') V, a     (270) 
MnSn2 (8)   VI [270] 

TaMn 2 . x 

Mn — Tn 

II [65] 
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• 

,Mo— b 
MnTe,^ V. a     [8] 

MnTcJ:i.x VI        [8] 
Mo-Sc 

Mn-Th MoSc,,, VH      [l/.3a] 
ThMn3                    II          (520)                                " 

TheMna, VIII     [520] Mo-S, 

ThMnl8 VIII     [520] M03Si ™       I356- ^Sj 
MOjSij X [/.OS] 

Mn-Ti MoSij^ X [V18J 

T)a±JCMn IX        [185) MoSi, III        (1, 4981 
TiMlw "      [65i Mo_To 

Mn-U Moa:i.xTo X (20/. ] 

U8Mn VI        (289, 3541 Mo
2
Tc3±x 'X I-0'') 

UMna II [289,354] MoTcai,r VII       [143a] 

M" —V Mo-Zr 

V3.8->i.6Mn X l10/'l ^^iTx " (/'65l 
VMn,^ IX [368.104] ,       N_Nb 

VMn1+I IX [104] ^ „ 
VMn+. IX [368] Nbai,N V. 6     [l\t] 

"3.1 

Mn-Zn NbNi±x V'D     W 

^186^1.36Zn(ß) II1 I303! '                                                         N"Nd 

MnZn07^7>3     (e) IV [303] NdNlix                   V, D     [5] 

MnZna^3'>0    (a) I [432] N_N. 

MnZn,...,,   (F) IV [432] 
MnZnrj:. («) X [432] Ni3N                        V. 5     [156, 366] 

M"Znio B-M1.6 (V IX I''32! •                                                  N-Np 
MnZn^,      (0 IX [432,192] ^^                 ^ D      (^j 

Mn —Zr 

ZrMn2..x II [65] 

Mo - N 

N —Pr 

PrN1+t V, D     (276B] 

^,7u->3,M'N ^)    V'"     I133'8! N-PU 

M^.u-^.BsN (Y)    V. u     [217] PuN,^ V, D      [290 
MoNj^'        (8)    VIII     [8] 

Mo-Ni 
N-Rc 

RoNo.«-.v V' u     I518l 
MoNi X [105] 
MoNin I [105] N-So 

a-MoNi4   (fi) I [106,2536,105]       ScN,.^. V, D     (1) 

Mo—P 
N - Ta 

M03IXP IX        [157] 

MoP^ X 1157] TaN1±;r V. 6     [8, 107] 
MoP1:X X [157] Taa±xN X [107 
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N - Tl 1 No2Tl X        {110] 

V,    H 

X 

[222J 

[8] 

3-NaTl 
NaTl, 

III        [3. 8, 
X        [110] 

110] 

n^3tx V, n [290] 
Na — Zn 

N-Ti 
NoZni3:x II         (6, 62, 521) 

TiN)tx V. u |59J 
Nb-Ni 

N— U NbNi3 1          [HI, 1 151] 

UN V.  1. [223] 

iM^3- 1 UN, V,   D 

N —V 

[223] 

'N1'P]±.v 

Nb — P 

X         [176] 

V2.7-*:.3N (3) V. G [28/.) 
*b,W X         [176] 

a-vx (Y) V, 11 

N—W 

[28.5, 8] 

m^s 
Nb-S 

X         [6] 

^•\±. V,    D 

N —Zr 

[217] N^L^.o X        [6] 

Nb - Si 

^•1±x V. ü 

Na-P 

w NLSi^, III    . [352.-] 
•/ 1-177 . 

Nd-P 
N03l- V. 6 

Na — Pb 

(32) 
^P1±x 

V,  D       [5] 

Nd —S 
5-NnJ6Pb4 

^2,0^.3" 1 

VIII 

(8)    X 

1108] 

(109, 8) 
™S3±* VIII     [297] 

No2Pb X [109] Nd - Sb 
(''-.Nal'b (Y)    VI (516, 109, 8) NdSbl!äC V, 1.        [5] 
NaPbl,85-^2.91 (ß)    I ■249, 3331 

.3Vi, 109. Nd-So 

Na-Sb ™&a±x X          (293) 

.\a3bb V, 0 [32, [8) NdSe^x X         [293] 

NaSb IX 

iNa — Si 

18] 

NdSi^, 

Nd - Si 

VI        [360] 

'^'nx X [219] 

^hc X 

Na - Sn 

[198] 

m
i
P2lx 

Ni —P 

IX [112] 

X [112] 
Na16Si)4 

Xa2Sn 

Xa4Sn3 

i\aSn 
XaSii2 

IX 
X 

X 
X 
X 

Na - Tl 

[108] 

[8] 

[8] 

(8) 
18] 

N',P3t. 
Ni2+xP 

™P3iX 
^P3tx 

IX [112] 

V, 0    [112] 

X [113] 
X        [113] 
X        [113] 

Ni - Pd 

Xn.Tl X [110] Pd'Ni3+x I          (253B] 
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Ni-1' r Ni - Ta 

i"r:(Ni X [196] 1"a3Ni2rx X [2'.71 
I'l-Ni X [196] <>-TüNi3 I [151] 
I'rM., 11 [196] 

PrNi; X 1196] Ni - Tc 

PrNi4 X [106] ö-NiTe-NiT Cj     V, a ' (326, 67] 

PrNi5 11 [106] 
Ni-Tl. 

Ni —PI Tli,Nia (n;iJi ThjNl)     X [520, 220] 

^Niji, X (6, m\ TiiNi X (520, 2291 

plNi8fx X (.'.00] ThNl2 (nnu ThaNi6)      VI (520, 229] 
ThNiR II [261, 520, 2'j'i 

Ni - S TlijNi,, (iwiii n')u<\9)      X (520, 229] 

Ni3S2tX VIII (6, 226] Ni-Ti 
'NicS5rx 
Ni7S0i-*: 

IX 
X 

(226] 
1226] TinxNi IX (388, 185, 46:] 

NiSltx (ß) V, a (2, m, 226] TiNilTx 111 (3ä8, 185] 

^'^J+x (Y) VII [114, 226] TiNiafx 1 [388, 7] 

Nio-\ V, D [226] 
N i — U 

NiS2:x VI (1. 226] 
tfl U«+xNi [289] 

Ni —Sb UNiUx X [289] ' 

*h3
Si>it X (S)   IX [56] UN'.+x I! [289] 

XT! 

iMSb (ß)   IX [55] UHis+x 11 [289] 

ö-NiSb (Y)   V.  a [327, 8] 
NiSb, (c)   VI (55] Ni — V 

Ni —Sc 
Vl,8S->l,22IS'i 

VNi..^   (S) 
IX 
IX 

[368,   '.51] 
(5251 

NiSc1;JC (ß)   V, a [114] VNi3l'x   W IX [525] 

NiSei+I 
(Y)   VII [114] 

Ni^2rx VI [8] 
Ni— \V 

Ni — S. 
WNi, 

M3M     (ß.) 

■N^'2 
.Nl.,M 

(Y.) 

M„Si (S) 
Ni3Si2 

NiSi (0) 
NiSi„ (0 

1 '115, 148,1 
512 J 403, 

IX         ( 512, 115] 
V. a [501 

.115 
',02,1 
512 J 

V,  a 501, 512) 
IX 512, 115] 
V.  a 444, 512] 
V.   D       ( 295, 512] 

X 

N i - Zi» 

(3)   HI 
(3') I 
(H  IV 

NiZn3.0->3,8    ^l)   X 

NiZn^10      (8)    IX 

'/-MZn 
(5-MZn 
NiZn 2,3-^5,7 

Ni — Sn NP3P4:x 

Ni,M.                  (ß)   1 [270, 116] 

•V,-"                 (ß')  I [116] 

^....-..aoS"    (Y)   V, n (270, 116,   24.Ü] Np2S 

^'l.C^l.!»5"     (V)  V, a [270] 
MSnj 17.x        (Ö)   X [270] 
Ni,Sii,                (8)   V, n [19'., 116,1 

[161, 270 J 
3      4                         V   /      ' > NpSi, a i x 

Np —P 

VIII 

Np - S 

VII 

Np - Si 

VI 

[374] 
[245, 253.' 

1 ,(/, 

[UK] 
(302,  UH\ 
[118, 249, 
[118] 
[118,  1811 

1503] 

[252 

208] 
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Ub-l' P— i(u 

OsP.^ X (119] l^ix'' 
R^1+x 

X 
X 

|119] 
1119] 

us — S 
^p

itx 
X 1119] 

0=s2±, VI |8J 
P —Sn 

Os —So V, X [8] 
(hSc2.x VI 

Os-Si 

18) ^\     X 
SnP3 

X 
X 

P—Tu 

|8J 
18] 

Os^ij. x IX |3fJ3] TaP, x 11671 
uoia;3C IX 

Os-Te 

1152, 393] 1 ; .v 
T;,rV:x X 

P — Tli 

11V# J 

1167] 

OalCj   j VI IS) T1
'M/ V,   D |120] 

Os - Ti T'-a^fx VIII 1120] 

■"^i.x 111 1185] P —Ti 

Os-Zr 1\±x
p X 

X    / 
P—LT 

l-'.SO] 
1/.80] 

/•rO^ix 11 175] 

p - rb lTPlTx V,   D 1162] 

'VJTX 
X [8] L^Vrx VIII 1162] 

UP2iX X 1162] 
P - Pd 

•'^..T^.O1 ' (ß) X [4] 
P-V 

1,J4-31J (Y) X W ^.r.1' X |176) 

'''^ (S) X W V^-)..'' X 11701 
1MI' X [4] VlJiix X 1176] 

Z 

P - I'r 
VP^x X 

P— w 

|176j 

i'i-r. x V,    D [276B1 
1    -x 

W2|xP IX l-I 
P— PI W1,Hx V,  a 1157] 

'''.o'V X 13) 
WP3Vx X 1157] 

ru'j VI 

P - Ho 

13] 

Z"3P
S 

P — Zn 

V.   B     13] 

llf,,  XV X 18] P—Zr 

^\ : x X [81 ™\-x X           16] 
X 
X 

P - Rh 

18] 
[8] 

Zrl\[x X           16] 

Pb — Pd 

llh.,   ^P V,    D [97] 1^3 • xl'b I            1195] 

Hli.F4-x X [117] P^.x V.  a     1195] 
6   ^ • 

«hPa,.* X 1117] PdPbj|x IX          1195] 

Illil'a-.x X 1117] PdPb,'^ VI          1195] 
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^ X [I,581 ^:^i X [8.393] 
X l168' WSi V   a     1193   fi   •.)-, 

I'd-Sn 

p.      Dl 
,>b~I,' Vd'Sn * 1195.2701 

Pl'±*Pb ] 1195] Pdi.78^,38Sn V. a     1270,193] 
iJlpbi±x V. a     [195] PdSn,^ y.  n     [105] 
MP\tx VI        j/.W] PdSna+a vi [295] 

l'b-Rh PdSn^- yi f^'i 

Hl'a+,P1. X [8] ,,d-To 

'<l'Pb2,x VI ['.51 1MTcit. V, a     |S] 
2;* V.  a      [8] 

I'b-S 
iMTc 

PbSi+* V. n     [8] i'ii-Ti 

I'h - Se 
1JbSej:x V, n     18] 

I'b - or 

riirxM IX [185] 
Ti

a
Pd

3(« X [185] 
TiPd3^ I [151] 

^/ I'd - Zu 
brPbä^ ' Pi ^M-^Mß)    Hl IÖ06] 

l'b-Tu Pd],9Zn (5)    X [50G] 
a-PbTe (ß)   V, D     [8] 6-I>(1/'" (»)    I (506, 362 

pb_Ti pcZ,1i.4->1.« (ß.) HI (Ö06J 

Ti Pb , ,-n   /.-,, P(iZ\«»i.M X [506] 
' l0l3■/,531 PdZ"3.^4.o (Y.) X [506] 

?h-Tl PdZn4,^3,7 (Y) IV (506] 
T13,o->i.;!l

,MY)   IX        [8. 342, 3.'.5,-',79]     PdZniJ->i4 W I [506] 

Pb - U l'r - S 
l;Pbi;x X [522] iVaS3  x yill [297] 

1 , x 

l'r - Sb 

V,  D 

Vl%lx X [522] 

I'd - S prSb 

I''1..^ X [8] 
I'^W X [8] ,,,-So 

'M-Vx VIII [5] 1,r>cV.- X [293] 

'^■V. X I'r-S 
pd-Sb 1'r^i.., VI [360] 

J'd3:x
Slj       (ß)   X |8, 42/.] 

^2,^.5^ (Y)   X (8, 42/.] I,r-S,, 

',,JSb V, a     (8, 424] ^V" X [Ibi] 
pdSb2 VI [8, 424] PraSn3 X [168] 

l'd-Sc PrSn^ ' '3' 1"0' 
1,dsPi:x X [8] Pr-Tl 
,MSo31. -X [8] 'V X [168] 
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Prll 
PrTL 

PfZii l±x 

ptsitx 

Pt4Sb 

PtSl) 
PtSh0 

PtSo 

PtSc 

^Si2 

IX (9, 168J 
X .|168J 

IV-Zn 

IJI        |5J 

n —s 
V, B     (2J 

V. a     [8] 

I't —Sb 

X I420] 

V, n     (8, 420) 
VI (1, 8, 420J 

PI-So 

X   -       I8J 

V, a     |8J 

I't-Si 

X [/.22J 

fHsi 

Pt3Ml 

a-I'LSn 

Pl.,-S", ■I        J 

PlSn3 

PLSn. 

Til'I 

PlZn 

PliijtSi (,,;,„ l'l3Si3il) 

IX [422, 393] 
X (393] 

V, «i     (193, 422] 

Pt-Su 

1 (472, 473] 

V, a     (270, 473] 
V. 6     (242, 472, 473] 

V. u     (173, 270, 473| 

VI [294, 474, 473) 

I't - To 

V,  a     (133J 

V, a     [l] 

I't - Ti 

in      (.',02] 

ix      (is:, i 
X (185] 

I (148] 

I'l-TI 

VIII       (121, 8] 
Pl-Zn 

1 • [493] 

I (3911 

i x VJ (/l93] 

PtTc 

ptr. 

Til'l 3±x 

3±X 

Pt'l 

Pt.J±xZn 

Pl^>.. 

PWv±x 
PlZn i±x 

ZrPL 3.1 x 

p^x 

PuSi 2ix 

nbsiliJC 

RV%ix 

^+x 

ReSi at* 

W
2^3T, 

Zritc, ■2±x 

Hll
a
S3j-. 

HhS, 

m3sha±x 

llhSb 
nhSb„ 

n\^tx 

mhMxK 
RhjSi 

RhSI. 

nh3SWx 

'it* 

IV [8] 

X (^93] 

Pt-Zr 

1 il.'I] 

Pu-S 

V, D (252J 

VIU      (269J 

Pu-Si 

VI [268] 

«b-Si 

X (219J 

X (219] 

i<c - S 

X (8] 

V, a     (8] 

X (§/ 

«c-Si 

HI (352, 177] 

Re —W 

X |2] 

Rc-Zr 

II (75] 

Rh-S 

X |21_, 

X (212J 

VI (1J 

X (212| 

Rh-Sb 

X (193J 

V,  a      (193J 
X (J93] 

Rh — So 

X (292] 

Rh - Si 

X (393] 

X (393] 

X (393) 
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HlijSi.,^ (n.-i ii RliSiaiI) S-Ta 
X   '      [393] 

''"'V.-.l.O* X          [103] 

Rh — Sn TaS
1.(>-H.9 

X          [163] 

lllij.^Sn X           [211] 3-TaSa V, a     [6, 163, -'„M 

lll'3Sll2fX V.  a     [195, 211, 270) Ta^x X          [1C3] 

nhSn1±x V, u     [211, 270] S-Tc 
RliSnJ,x(Duc. 0   VI         [270] 

RliSn^ .^(uua. t)   VI         [205, 270] TVT.T* X         [169] 

RiiSn4ix X           [211] S-Th 

III. - To Th3.0->1.3S V, a     [122, 252] 

nh2TcirX X           [292] a-Th2s8 VII       (252, 122) 

Uh - Zn • a-ThSa 

VIII      [252] 

V,  D     [252, 122, /.T 
Rl'4Znai+JC IV         [8] 

S-Ti 
Ru-S 

nu?,,. VI         [8] 
Ti2,»->1,0S X          [123] 

3±I TiS X          [123] 

Hu — So Tisl.l-1.. ,X          [123] 

^V,  a     [123, 8). HuSOj^j. VI          [8] Ö-TiS3 

TiS, X          [123] 
Ru-Si 

S-Tl 
""a^S rx X           [393] 

aus:1±x III         [393] TIaS V, .6     (7, 251, 393) 

nuSijo.j IX         [393] Tl,^ X           [395] 

Hu
3
Si3,x IX         [393] 5-T1S VI         [395] 

HuM,±x IX         [152] 
S-U 

Ru —Sn U^3±x V, a     [97, 164, 252] 
Hu,Sn7 VI         [270] 

V2S3fx VII       (252, 164] 

Ru —To           * VS2±x X          [164, 477] 

ltuTo2.x VI          [8] 

Ru — Ti 

us8ix X          [164J 

S-V 

'''"". .X III          [185] ö-VS V, a     (163) 

Ru — Zr ,    y ^1.2-* 1.6 X          [163] 

Zrltiij . x 11           [75] 
vs4±x X          1163) 

s —w 
S — Sb wsa VII        (1, «, 2^, 

^3±x 
VII        [3] 

S — Sm 
S-Zr 

>u^3±x VIII       (297] 
, 

Z^3S 

Zr2,0->1.1S 

X           [124] 

X           [124] 
S — Si» ZrSl.*->1.6 X           [124] 

^^±x V,  u      $, 315] d.ZrSa V,  a     (8, 124) 
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Sb -Sc Sc - Y 

^ 
X           (8] V2^a±, X          1293] 

Sb —Sn Sc - Yb 

a-nSb (ß) V, u         |3] VJ'S0ITx V.n  .    1199] 

VVe3ix X          1293] 

Sb — To 
Sc   ■■/.» 

^Tc, v. r,       12, fi) 

Sb —Ti 
ZnSc, ^ V.u         [«] 

So-Zr 
Ti.Sb 1 '          (513. /.53] 

ZrSe  , V, o       löl 
r&^t. VI         [/i53] 

i5l)    - V 

•         i. ii 

Si — Sm 

SmSi,   x VI          [300] 
vsba±I 

VI         I',53] 

Sb-Tl 
Si-Sr 

Sr>i.   _ X           [8] 
n,», (Y) 111          13, 8, 3'i81 

1      .X 

Sr-,,2 :l X           IS) 

Sb - Zu Si - Tn    / 

Zh.Sb, X            [8] Tn.   rSi X          [Wi\ 

Z»,^ ' X           [8] Ta5Si2+X x       [m] 

ZhSli VIII       138, 8] Ta6Si3fx X         i W, ] 

Sc — Sm TnSi,^ X          1352, 177] 

^&3i;c 
X           [293] Si - Tb 

Sc — Sn 
Th*hi* VI         [177] 

SnSe X           (8| Si,-  Ti 

SnSOj X           [8] 
'r^3±x 

V, ö      (507,  V'.i 

TiSi, , X           [ 'i'. 1 ] 
Sc —Ti 1±X 

TiSi,^ III         17, V.l) 
J-TiSc-TiSe.^ V, a     1394] 

si-i; 
• Sc-Tl 

l'a.x^ 1             1208] 

TI.Sc X           |251, 395] V'^]2±x VI          [2081 

TlSo VI          17, 251, 395] {:^Hx VI          |2liK| 

^ 
X             1251] UM2±I (a) VI         |26«] 

Sc   -U 
L-Si3+5t   (ß) vi       I2n.sj 

Si-V 
^rx X           18] 

USe-ix X            18] V3±XSi 111         17] 

V.-. xSi X           18] 

Sc —V VSi.±x 
III         [352,  177, S] 

a-vs*- VSej V, a         17, 326] Si-W 

Sc - W 
Wa^1. 

X           1517, ■'.()■, | 

WrSo2 VII         [U3o, 288] wsi2±JC III         [1, 517] 
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YSi2±JC 

Zr4Si 

Zr2Si 

Zr3M2 

Zr4Sii, 

Zrosi6 
ZrSi 
ZrSL 

SrSn3 

SrSn8 

SuTc 

Ti3±xSn 

USnx 

USn, 

Zr4Sii 

Zr6Sn3 

ZrSn 

^\l±x 

*Znl3±x 

Si-Y Tc - Ti 

X           1523] c/-TiTe-TiTc3   Y, a        [39.'.] 

Tc - TI 
S i — Zr 

X           [5271 
TITc, . .. 

X           [305,  2511 

X           ;3(J5,  2511 
X           15271 

1   '   1 ±.v 

X           [5271 Tc-U 

X          15271 u», ^ 
X          [V.O. 2/.31 

X           [5271 Tc-V 
X           [527] 
VII        [i2H, 177, 527] Vie1±x V,a      [394] 

To-W 
Sn —Sr 

X          [8] 
Wa±xTo 

WTo2±:c 

X             ['wU] 

VII        [IC, l-iSa 
X          18] 

Tc - Yb 
Sn-Tc 

\bTe1±x V, u          [199] 
V, u       [8] 

Tc-Zn 

Sn — Ti ZnTo^, V, D      [8] 

I             [5);i, Vi2\ To - Zr. 
V,6       [507] 

Zr,±:cTe X           [200] 

Sn-U 
Tli — Zu 

1             [202] ThZn, II           [1831 

X          [262] ThZnx X          [183] 
X          [262] 

Ti - Zn 

Sn — Zr TiZn1:.x 111         [185] 

X           [528] TiZn3.r^ 
I            [18S] 

X           [528] V-Zr 
X           [528] 

ZrV2. x 11           175] 

Sr-Tl 
\\ — Zn 

Wl          &] 
\\lnx X           [20()) 

Sr —Zn 
W — Zr 

U         0i9] ZrW3±JC 11          [40] 

To - Tli Zn — Zr 

X           !2'i3| ZrZn,,. X           1207f T1.3±ITc 

T!:G Iv;n 5Vanko Lvou Ctato Univorcity,Obtlined Cant,10,1952 
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