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58Vas:  V.N. Vasilevskaya and E.G. Miseluk. "Investigation of 
Alloying Germanium with Some Elements." Ukr. Fiz. ZiT.. 3. 
183-187 [1958~ in Russian. tEqui Diagram: Experimental) 
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ficients of Impurities in Germanium and Silicon. Heats of 
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59Zhu: B.G. Zhurkin. V.S. Zemskov. D.A. Petrov. and A.D. 
Suchkova. Izc. Akad. Nauk SSSR Otd. Tekh. Nauk Met. To- 
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gram: Experimental) 

60Thu: C.D. Thurmond and M. Kowalchik. "Germanium and 
Silicon Liquidus Curves." Bell Sys. Tech. J..  39. 169-204 
[1960). (Equi Diagram: Experimental) 

60Tru: F.A. Trumbore. "Solid Solubilities of Impurity Elements 
in Germanium and Silicon." Bell Svs. Tech. J.. 39, 205-233 
[1960L (Equi Diagram; Experimental) 

61Spi:  W.G. Spitzer.  F.A. Trumbore .  and R.A. Logan, 
"Properties of Heavily Doped n-Type Germanium," J. Appl. 
Phys.. 32. 1822-1830 (1961L (Equi Diagram: Experimental) 

62Gla: V.M. Glazov. C. Ts'8-jSn. and L. Ch6n-yiian. "Separate 
and Joint Solubilities of Aluminum and Antimony in Germa- 
nium." Russ. J. Inorg. Chem.. 7. 293-296 (1962). (Equi Dia- 
gram: ExperimentaD 

62Koz: V.M. Kozlovskaya and R.N. Rubinshtein. "Calculation 
Solubility and Vapor Pressure for Semiconductor-Dopant Sys- 
tems." Sot'. Phys. Solid State. 3. 2434-2440 (1962). [Thermo; 
TheoD'~ 

62Tru: F.A. Trumbore, W.O. Spitzer, R.A. Logan, and C.L. 
Luke. "Solid Solubilities of Antimony, Arsenic, and Bismuth 
in Germanium from a Saturation Diffusion Experiment," J. 
Electrochem. Soc., 109, 734-738 (1962l. (Equi Diagram', Ex- 
perimental) 

67She: E.G. Sheychet and V.Ya. Shkot, "X-Ray Investigation of 
the Structure of Heavily Doped Germanium," Izv. Akad. Nauk 
SSSR, Neorg. Mater., 3, 1967-1971 (1967) in Russian. (Equi 
Diagram; Experimental) 

68Evs: A.M. Evseev and A.V. Rodinov, "Thermodynamic Prop- 
erties of Alloys of the Antimony-Germanium System," Vestn. 
Mosk. Unit., 23, 35-38 (1968) in Russian. (Thermo; Exper- 
imental) 

69Bub:  V.T. Bublik,  S.S. Gorelik, and A.N. Dubrovina,  
"Precision Measurements of Lattice Periods of Strongly Doped 

Germanium and Silicon," Sot,. Phys. Solid State, 10, 2247- 
2249 (1969). (Crys Structure; Experimental) 

*70Pre: B. Predel and D.W. Stein, "Thermodynamic Investiga- 
tion of the Systems Germanium-Zinc, Germanium-Indium, 
and Germanium-Antimony," Z. Metallkd., 61,909-914 (1970) 
in German. (Thermo, Equi Diagram; Experimental; #) 

70Rao: M.V. Rao and W.A. Tiller, "Excess Free Energies in the 
Ge, Si, and Ga Binary Systems--the ~, Parameter Approach," 
J. Phys. Chem. Solids, 31,191-198 (1970). ~Thermo; Theory) 

72Mah Y. Malmejac, P. Desre, and E. Bonnier, "Contribution to 
the Studies of the Ternary Phase Diagram Ge-Si-Sb," M~m. 
Sei. Rev. Mdtall., 69, 565-577 (1972) in French. (Equi Diagram; 
Experimental; #) 

77Bar: I. Barin, O. Knacke, and O. Kubaschewski, Thermo- 
chemical Properties of Inorganic Substances (Supplement), 
Springer-Verlag, New York ~1977). (Thermo; Compilation} 

*78Ako: R.A. Akopyan and A.A. Abdullayev, "Investigation of 
the Decomposition of Aluminum and Antimony Solid Solu- 
tions in Germanium," hv. Akad. Nauk SSSR, Neorg. Mater., 
14, 1827-1833 (1978) in Russian. (Equi Diagram; Experimen- 
tab 

*78Gla: V.M. Glazov and A.A. Abdullayev, "Investigation of the 
Relation Between Charge Carrier Concentration and Maxi- 
mum Solubility of Aluminum and Antimony in Germanium," 
Izv. Akad. Nauk SSSR, Neorg. Mater., 14, 1823-1826 (1978) 
in Russian. (Equi Diagram; Experimental) 

80Sur: S.Surin~ch, M.D. Bar6, and F. Tejerina, "The Germa- 
nium-Antimony-Bismuth Ternary Phase Diagram," Therm. 
Anal., 1, 155-160 (1980). (Thermo; Theory) 

*81Alf: S.A. Alfer, A.A. Vecher, O.A. Egorov, and L.A. 
Mechkovskii, "Enthalpy of Mixing in the Germanium-Anti- 
mony-Tellurium System," Russ. J. Phys. Chem., 55,910-912 
(1981). (Thermo; Experimental) 

83Alf.' S.A. Alfer, L.A. Mechkovskii, and A.A. Vecher, "Study of 
Germanium-Indium-Antimony System Liquidus Surface by 
Differential Thermal Analysis Using Simplex-Lattice Exper- 
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sian. (Equi Diagram; Experimental) 

*Indicates key paper. 
#Indicates presence of a phase diagram. 

Ge-Sb evaluation contributed by R.W. Olesinski and G.J. Abbaschian, Department of Materials Science and Engineering, University of Florida, 
Gainesville. FL 32611. This program was supported by ASM, under Grant No. FG 101-1 to the University of Florida. Thermodynamic calculations were 
made by using the computer program developed by Drs. A.D. Pelton, W.T. Thompson, and C.W. Bale, McGill University, Montr4al, Qu4bec. Literature 
searched through 1983. Professor Abbaschian is the ASM/NBS Data Program Category Editor for binary germanium alloys. 

The Ag-Cs (Silver-Cesium) System 
107.8682 132.9054 

By A.D. Pelton 
Ecole Polytechnique de Montreal 

According to [61Kie], no in termeta l l ic  phases are formed 
in the Ag-Cs system. From the atomic size parameters ,  
the solubi l i t ies  of Ag in  (Cs) and  of Cs in  (Ag) are ex- 
pected to be extremely small. In  the Ag-Na system, the 
liquids are completely miscible, bu t  the l iquidus is very 
flat, indicat ing a strong tendency to demixing. 

The tendency to demixing increases as one proceeds from 
Li to Cs. Ag-Li l iquid alloys show no tendency to demix. 
This t rend is also observed in  Cu-alkal i  alloys. Therefore, 

liquid Cs and  Ag are undoubted ly  v i r tua l ly  completely 
immiscible. 

Ag-Cs crystal  s t ruc ture  and latt ice pa r a me t e r  data  are 
given in Table 1. 

Cited Reference 
61Kie" G. Kienast and J. Verma, "The Behavior of Alkali Metals 

Towards Cu, Ag, and Au," Z. Anorg. Chem., 310, 143-169 
(1961) in German. (Equi Diagram; Experimental) 
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Ag-Cs, Ag-K 
Ag-Li 

Table 1 Ag-Cs Crystal Structure and Lattice Parameter Data at 25 ~ 
Composition, Pearson Space Strukturbericht Lattice parameter, nm 

Phase at.% Cs symbol group designation Prototype a Reference 

(Ag) . . . . . . . . . . . . . . . .  0 cF4 Fm3m A1 Cu 0.40861 [Kingl]  
(Cs) . . . . . . . . . . . . . . . .  100 ci2 Im3m A2 W 0.6141 [Kingl]  

Ag-Cs evaluation contributed by A.D. Pelton, Centre de Recherche en Calcul Thermochimique, Ecole Polytechnique, Campus de l'Universite de Montreal, 
P.O. Box 6079, Station A, Montreal, Quebec, Canada H3C 3A7. This work was partially supported by the United States Department of Energy funds 
through the Joint Program on Critical Compilation of Physical and Chemical Data coordinated through the Office of Standard Reference Data, National 
Bureau of Standards. Literature searched through 1984. Dr. Pelton is the ASM/NBS Data Program Co-Category Editor for binary alkali alloys. 

The Ag-K (Silver-Potassium) System 
107.8682 39.0983 

By A.D. Pelton 
Ecole Polytechnique de Montreal 

According to [61Kie], no intermetallic phases are formed 
in the Ag-K system. From the atomic size parameters,  
the solubilities of Ag in solid (K) and of K in solid (Ag) 
are expected to be extremely small. In the Ag-Na system, 
the liquids are completely miscible, but the liquidus is 
very flat, indicating a strong tendency to demixing. The 
tendency to demixing increases proceeding from Li to Cs. 
(Ag-Li liquid alloys show no tendency to demix. This 
trend is observed in Cu-alkali alloys). Therefore, liquid K 
and Ag undoubtedly exhibit a wide region of immiscibil- 

ity. Mutual liquid solubilities on the order of 1 at.% near 
the melting point of Ag might be expected. 

Table 1 lists crystal structure and lattice parameter data. 

Cited Reference 
*61Kie: G. K i e n a s t  and  J. V e rma ,  "The Behav io r  of Alka l i  

Metals Towards Cu, Ag, and Au," Z. Anorg. Allg. Chem., 310, 
143-169 (1961) in German.  (Equi Diagram; Experimental)  

*Indicates key paper. 

Table 1 Ag-K Crystal Structure and Lattice Parameter Data 
Composition, Pearson Space Strukturbericht Lattice parameter, nm 

Phase at.% K symbol group designation Prototype a 

(Ag) . . . . . . . . . . . . . . . . . . . . . . . . .  0 cF4 Fm3m A1 Cu 0.40861 
(K) . . . . . . . . . . . . . . . . . . . . . . . . . .  100 cI2 Im3m A2 W 0.5321 

Source: [Kingl].  

Ag-K evaluation contributed by A.D. Pelton, Centre de Recherche en Calcul Thermochimique, Ecole Polytechnique, Campus de l'Universit~ de Montr6al, 
P.O. Box 6079, Station A, Montreal, Quebec, Canada H3C 3A7. This work was partially supported by the United States Department of Energy funds 
through the Joint Program on Critical Compilation of Physical and Chemical Data coordinated through the Office of Standard Reference Data, National 
Bureau of Standards. Literature searched through 1984. Dr. Pelton is the ASM/NBS Data Program Co-Category Editor for binary alkali systems. 

The Ag-Li (Silver-Lithium) System 
107.8682 6.941 

By A.D. Pelton 
Ecole Polytechnique de Montreal 

Equilibrium Diagram 
The equilibrium diagram in Fig. 1 is taken directly from 
[54Fre], except the melting points of the elements, which 
are from [83Cha]. [54Fre] made a very careful investiga- 
tion involving thermal analysis, metallography, and X- 
ray diffraction. High-puri ty materials  were used, and 

mild steel crucibles were employed. All alloys examined 
in the solid state were chemically analyzed. All original 
experimental points are shown on Fig. 1, because these 
indicate clearly the reproducibility and error limits of the 
results. No tabulation of data was given. All points and 
curves in Fig. 1 were read from the diagram given by 
[54Fre]. 
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