
Luted into is05 r' 
.ted between 250' ' 
e Zeeman spectrJ 
th and crys tal 0, 
e neracy in the ", 
a:d state 3116 of ':, 
~ cal and magne t i 
stals can be ex
gher symmetry t!"" 
separation betw,',,~ 
level as deduced ' 
t l ,lcm- l as co~-
- h igher symmet ry 
ed spectroscopic 
as compared with, 

nergy CommiSSion . 

r a of NpCl~ Co~ 

:':R , Washington .. :f 
Oregon Center t~ 

1 Raman spectr" 01 

, ( TEA)2NpC16 anJ 

:e rpreted in t er",s 

1 of the NpCl = c~, 
6 ,"" 

observed vibroni, 
d and visible rc
stant calculat ion, 

the UCl~ complex , 

es of these cryz
~ared-active fre-
-1 -1 

n , 116cm , and 
. - 1 _j 
~cm , and 6Scm ; 

The observeJ 

'm -1 for the cesic:

EA salt . 

r gy Commission, 

GAT 1 : 30 P .M , 

" theory using 
>ke's mode l 

Res ea rch 
ctoria . 

i n p.;]t ~Iusc Ic'. · 
II . E. 'WRSC/ ;.ic·lI-;- .Ii 

& Rice Univ. , 
e r with t he [ ~n. 

,('fomo l ecules within t he cell plays an importan t 
I n cellular phenomena . There a r e two opposing views 

t" l' s tate of cellula r wa t er . The II classical" view 
. .. dns t hat t he bulk of t he cel l wa t e r is in a state 

" tl~nt to pure water . An opposing view maintains 
,[ ,I substan t ial f r acti n of the cel l water differs i n 

/,I,,'sical pr operties f m f r ee wa t e r . Previous high
lu t ion ;-;NR studies have shown l ine- oadening that 
hcen associated with str tu r a l c h ges i n the cell 

"'\' . He have used pulse me t ods t o easure the relaxa
'1 times a nd diffusion coeffi 'ent for wa t er in rat 
1<' [81 muscle. Heasu r ements on f ur different animals 
" the foll~~ing2 resul ts . Tl ~ O±70 ms , T~ ~ 46~2 ms , 

• !. 5' . 2xlO cm / sec. Fo r pur t er , we 06tain 
• ].0 s , T2 ~ 1. 5 s , D ~ 2 . 8 0- 5 m2jsec . The impli-

';,'ns of t hese results for th r e of the cell 
I "r \o.'i11 be discussed . 

, ,j'p"rted in part by the Robert A. ~!elch Founda t ion and 
" ~ . S. Public Health Ser vice . 

,; 3. Pressure De pend ence of I nterna l Rotation in 
'r~6~~* G. L~ Ni col aides and R. W. Vau ghan -

' ~~ Ins titute of Technology and D. D. Elleman 
;'l Pr opulsion Laborat ory - Molecular mo tion in 
I. r r ous fluorosi lica te (FeSi 6 · 6H20) has been s tudied 
u a function of pressure to 0 k i lobars using 
conventional widel i ne nuclear agnetic resonance 
techniques. This mater~~l has s lig~ly d i sordered 
. sC I structure with SiF6 and Fe H2 0h groups occupy
~ng the lattice sites . Se cond m en s calcul ated fr om 
I~e FI 9 spectra indicate the rapi 
SIF6- octahedra at room t empera tur 
vlth t he a pplica tion o f pressure . cond moments 
.ppr oaching the estimate d rigid 1 tt ce values are 
)btained near 70 kilobars. 

In addition to a de~ailed d scuss on of these 
results a brief dis cus sion of t e high pressure ce ll 
It veloped for these studies wi be given . 

, .,ork supported by the Nation 1 Science Founda tion 
The Caltech President's Fun, a nd NAS 7-100. • 

i ~ 4. EPR St udies of Np 4+ in Th02.* R.P.RICHARDSON
t 

~d J . B.GRUBER , Washington State Univ .--The EPR spectrum 
f tl p4+ in Th02 has been investigated, principally at 

:.7oK in the K- band . Th r ee basic Zeeman resonances are 
nc r ge tically isotropic about onc [001] crystal axis, 

.i h g values 2 . 02, 2.31 , and 2 . ~a. These res onances 
I; pe ar to come from three si teil i n which the Np4+ i ons 
I~ s light l y displaced al ng.1he [ 001] axis from the usu-
11 On poin t group site . A f nal basic Zeeman res onance , 
:sotropic about the [110 ] stal axis with g=2 . 06 , is 
' :'vught to arise from a f which the Np4+ 
:on is displaced along teO] axis . The splittings 
f the cubic fi e 11 grou d ra uartets that arise due to 

:hcse four axial :lisp cements must be between Scm- l and 
:Jcm- 1 in order to f' the EPR nd optical data . The 

Irameter x , relat to the cubic portion of the crystal 
:ie ld , is found t be x =- 0 . 667 , - 0 . 631, - 0.604 and 
-0 . 56 1 fo r the four nearly cubic sites . The hyperfine 
"r,es are fi t bes t with (390+30 )XlO - 4cm- l for the abso
: c:e value of the hyperfine coupling constant , 

~ 'oIo rk supported by the u.s . Atomi c Energy Commi ss i on . 

~resent address : Texaco , Inc •• Bellaire, Texas . 
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BE 5 . Nuclea r Spin Diffu s i on Induced by Par a -
magnetic Impuri ties i n r';oncondu cti!"..o Sol i ds . E. 
PHILI P HORVITZ , alee Unlv. *--lt is shown t ha t 
paramagnetic impur itle s ca n induce nuclear spin 
dif f usion in noncon ucting solids 1nside t he so
called "barrier r ad u s." The s t a t ic field cre
ated by the i mpuri t y spin spl1ts t he states 
11/2,-1/2)andl-1/2 ,l 2 >, where the quantum num
bers r efer to t he co one nt in the direction of 
the external magnetic fie l d of two neighboring 
spins. The nuclear d po e-di pole 1nteract10n 
mixes these t wo state 0 tha t to f1rst order 
1t'1= 11/2,-1/2)HI-1/2 , /2), a nd. 't'2=i-l/2,l/2 ) 
- E/ 1/2 ;1/2). The Fou ~r component of the im
purity spin at the f eq ency cQrre s pond1 ng to 
the ene r gy differen e 0 Yl and ~2 causes tran
sitions between th e s tes . Th is is a s pi n 
diffusion proce ss e caus f. is silall. Typically' 
the induced n~cl r spin diff usi on is on the 
order of 10-1 em Vse c. us , Bloembergen ' s 
differential eq t lon sho ld include spin 
diffusion inside t he "barrier radius . " 

*Present Address : Manned Spacecraft Center, 
Code EE6, Houston, Texas 770 58 . 

BE 6. Theory of Pressure- Induced Demagnetizati on of 
Porous Polycrystalline Cubic Ferrites .* DENN IS E. GRA DY 
and G. E. DUVALL, liashington State Univ .--A theo ry is 
presented \~hi ch predi cts the demagnet i zati on of porous 
cubic ferrites induced by hydrostatic pressure for 
values of applied fie l d ~Ihi ch would normall y satura te 
the magneti c materia l . The theory consi ders magneto
elastic coupling with the devi ati on in l ocal strain 
field due to the porosity. Agreement i s fo und with 
existing data on nickel ferri te , manganese ferri te and 
yttrium iron garnet . 

*Research supported by AFOSR Contract #69-1758 . 

BE 7. 
C l uste ring and :\Iagnetic Behavior in Au- Fe 

Alloys , * R. J. BORG and C. E. VIOLET, Lawrence 
Rad.Lab., Univ. or Ca lifornia, Livel'more.-
We have been able to induce, by \'arious heat treat -
men ts, sign ificant variatio in the m agne tic re -
sponse of AU - 16.6 at. '1o F ifallo,'"s which were exam -
ined using the l\1ossbaue{ effect. ' 

The following are t e .salient resul ts : (1 ) the r e is 
no discrete orde r ina em rature for either the 
qu e n ched o r anne d state (2) the temperatu r e d e 
p e n dence of the agnetic hf cannot be e\'en appr ox i 
m ated by a Bd ouin function (3) the isomer shift 
does not cha e detectabl\' \\'ith heat treatmen t and 
(.1) the splitting of [he magnetic hfs 1'01' the que~ched 
state is greater tha n for thc annea l e d st;}W except at 
the lowest temperature, at which they al'e e qua l. 

Alloys mo r e dilute in Fe beha\'c otherwise, dem 
o nstr ati n g re l ati\'(~ly shal'p ordering tempe l·atures. 
B rillo u in-like temperatu r e depe ndL'llce, a nd n o dc
tectabl e l'l~ sponse to \'a rying temper;llU[·e. 

';' \\ 'ork performed undel' thc auspices of the U, S. 
A tomic Enel'gy Commission. 
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