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TADLE III. Calculation of the parameters in the semicmpirical 
equation of state of sodium" 

Atomic volume Oob 
Ionization potential· 
Heat of sublimationd 

-Ec 
OBoe 
A (empirical) 
B (empirical) 
B (theoretical) 
C (empirical) 
C (theoretical) 
-fldB/d InO (empirical) 
-fldB/d InO (experimental) 

37.8 
1.81 
8.23 

10.04 
2.74 
2.29 
5.46 
3.11 

17.79 
16.6 
8.73 • 
8.80 

• All entries except the atomic volume nrc in units of 10-11 erg atom-I, 
Ou bt 1n uni($ of lO - u Clll~ ah.lIn-1• 

'b Fnm1. :t· r..lY d~\ t." \"'",'rrt!\:tc,l U~il1R S. L. Quimby and S. Siegt!l th~rll1ul 
t:'tl'un~u.m Jat"..1. l'hys., lot..:\', ~ ';"0 llIJJ8) . 

.a b .... ~It::.;. ~~'!! :-!II!!"t~m~ to. 
.,fJ.J..'ntr,.:m :: ,::t!i:ul { cJ: J'I;.\o;;',.!t !Errui0nm, (:l~~c\\'·t-t;ill i!\wti.. <t.,iun l1uJI :Y 

Ont .. ~,.v; Y nrl;. 1 "57). 
• Eo at 4.2°K from C ..... Swenson. l'hys. ~e\·. 99. '12.3 ('1 955). 

In addition, the experimental value of rtdB/d Inn is 
given to compare with the value calculated from the 

PH:"YStC~L. R E:Vl E"W' 

equation of state. The atomic volume at OOK is abo 
given in Table III. 

B (empirical) and B (theoretical) do not agree 
especially well, at least in part due to the structure of 
the equations, a small error in the bulk modulus results 
in large errors in B. The values of C(emp) and C(theo) 
agree quite well, the empirical value of ndB/d Inn is 
surprisingly near the experimental value. One would 
have expected the breakdown of the assumptions re
garding the Frohlich-Bardeen equation of state to have 
yielded an empirical value appreciably less than the 
experimental value.22 

ACKNOWLEDGMENT 

This r~~~;u-(h W:lS supportd by the Offi(~ of ),"aval 
R<!-~:w.:.fu :l.::!! tt.<!' _ -J.S)GLi c..,-.u-b')j:ll C<.'qu..c.y_ Th,' 
autbor 15 'indebted to I'roiessor Charles'S. "nnw ;,)r 
many valuable discussions and to A. A. Hruschka 
and his shop for construction of the necessary 
equipment. 

.\UGuST 15. 1110 0 

K. VEDAll, Y. ORAYA, A..'ffi R. P!:PIXSKY 

~kJJ RwwiCll Moratory, Department of Physics, The Pellllsylvania Stale Uniursity, Umversziy Par1t, hm~s::;lva'iia 
(Received November 30, 1959) 

I. INTRODUCTION 

FERROELECTRICITY is observed in lithium 
trihydrogen selenite, LiHa(SeOah, over the tem

perature range from -196°C to 90°C.l The spontaneous 
polarization is the largest yet observed in a water
soluble crystal: 15 ·J.Lcoul/cm2 • The coercive field, 1400 
volts/cm, is disadvantageously high when compared to 
that of (glycine)a- H 2S04 : 220 volts/cm.2 

A recent structure analysis of (glycinek H 2S04, 

utilizing both x-ray3 and neutron4 diffraction and the 
x-ray anomalous dispersion method5-7 for establishment 

• This analysis has been supported by contracts with the Air 
Force Office of Scientific Research, Air Research and Development 
Command and with the U. S. Atomic Energy Commission. 
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. of the absolute configuration of the polar cryslal, ill' 
I permitted assignment of a polarization and swilchin; 
mechanism for that ferroelectric. 

The x-ray analysis reported here is a first step in the 
development of similar understanding of the polari7..l· 
lion and switching mechanism in LiH3(SeOah ;\r, 

attempt has been made in this study to locate hydrogl ~ 
atoms, which would be very difficult if not impos~ib!( 
in the presence of the heavy selenium atom. A neu lro~ 
analysis at the Brookhaven reactor, and an anomalo~ 
dispersion study similar to that accomplished fl,: 
(glycineh · H 2S04, are in progress. 

II. EXPERIMENTAL 

The crystals of LiHa(SeOa)2 used in the present x-rj: 
study were grown from aqueous solution of lilhiur 
hydroxide or lithium carbonate and selenious acid ir 
stoichiometric ratios. These crystallize in the monocl in: 
system, with space group Pn and cell dimcnsiuf.' 

7 R. Pepin sky, Record Chell1. Progr. Krcsge-Hooker Sci. fA' 
17, 145 (1956). 
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