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'{J..IUJR'UWL;~ .tuili:tsm:fU)IID. :m. ~JE--~- E.W'IrS~ 

Jo!i,.'\U in¢k Gnd D • A • Shil:'lE)y 

~~a.UC111.t o~~ bli¢.miotry tul4 . 
Wxramo~ 11e.d:iation La.borator;r · 

·· 'U!li'\f'Cl-oity or Ca.lita.rnte. 
. · ·~r~lo;ri Cal.ifo.;.-n;ia ~ . 

U'G~ i>~a?l'~Ji,·a.Grtorm:tn~ti ~~la. coupling consta.ntG t~ 'IA5+ e.n<1 

Eta~ ill two ionic latt~CGtJl~a ·and tho. l.mo"t-14 valuea'"4 of the cry$ta.l :t:telCl 

. . . . 0 . . . . .. ··... . . . . . -. p ~ .. ~tel'> V 2 .f:CJJf o~ ~ eozths in tb.e/3$ l.a.ttiees, we hav$ estimated . 

· coiltl"ibut10n~ to the .. field ~·adient a.t tb$ nucleus e.t-iainS teem po~t1on 

o'£ 'the "olor'~~· i~tt> ele~n str:ens, by the .crystal field; for e.U the J:'S.rO 

e~. ~ eftact is lmtrwn o..e il.."lt1sbiei~,5 bee&US~.it "cl.o$$d•sbeU" eleot..."OnS 

e~ee thG e~ ~tel fiGld~i~nt ~a ~ge (a~ttmea nept,ive) ·. 

·. ··· ... · . . . . . . . 154' 
'l'l:le. eetime:teG lrel!"$ tGGtad. ~J nu.cle~ OJ:i0nte.tion ~ta on Ell ,. 

00!~9~ _wld Lu'l'f{ in cerium. ~eaiwn nitx~te latt100G ~don oo1'9 cnd~L~77 

hi ~t-:1la Of. ni2:~1l1Wi'iml- ethyleu.lfo.~:·~ . · Theoo isotopes ~ e;rown :tnto too 

~ta.lS eubst1 tu·~ionoJ.:!.y a$ t:l:'i~lont ions lw.vins t11e «mt~tionB · (l.o"w-est 

lev\310) FJ.?' ~.f6(7F0), oo3+ t~7(8s712>~ and Lu3t··~4(is0). Field-~ent ·. · 

eo~:r~ibut1ona othot" tha.n a.ntishiold.il~.cit~ vaniSh (aa3+, 1t..1"1 or are aceount ... 

ab!O (Eu;n.) ~ thus th-eoe 1Clrull ~ a xoelia.bl~ teat ot the theor:f. Quaih"Up()le 

eou:pl:h.'lS cons~3 "'~~ tlorived. b."'m tbl.) orientation data ~ the standard tech• 
~ 6 . .. . 

niqw:.:Sot an~ ~ntum toooey. · .1\e!.~t ·between too estimted end~-

realto.l tiald ~ents ~ "1aey sa;ti.of'actoey. ~. conclu&t that the oystam.tics 

of o.nt:tehielding in the fifteen ~'rl eet'thS (Ia}f.o tbl"ough t,uS+) 8.l"G well un.d.el'"Stood. 

~ enee-t is en ~ contriwtor tO the ~o couplJlls c:Onsta.nta tar 

i. 
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an this $ubjec:t trrlll t"equit"e roin:~et'TA.~w.tion. . . . . . .• . 

·In eatim(\)ting tield ·~~.u.Uo1tts w foll~~d tn~ ~~ used. by mmond32· . · . 

. · · ·. ·.. f~ c~lat:tng ~t:i on I.e;~ and Ell,..:-. Thus ~Je ~sumad that the ratio of the 

· ~V.ad'N.9ole s!1icld:tnci ~tor foz. 4t ele¢'~ns1 "'~E' to th$ ~lo antiehield~ · ·. 
·~ " 
i~ tooter f~ ~...o~h ~lei, ")fm' u esaent~ ~t, tor a. stven . · · 

, le:t.·M.c@; tbroUGhar~t too 4:!-1 series.. S1na~ the ~tal. v2°·~ obtained !'):om· 

optical a~cti.'"OOOOl'>Y ~ Just ~0'2. 0 (~--2~4f and the field ~}~··~~~~-~t.--~~e _ ri\!sJlJrrutl 

is pro.~:~1o1al. to il!r~eo (P 1n the spin ImUtonia11 i(.__:_~:·~a~!.!.~?.! . ..._~ o.· ··. 

~,s;rwn ot ~"':!e~~ v2°~FJ. witb t~ t"adiaJ. mOO'Ot!ta
4 (r2>4t' togpther.· tnth . 

• t~ a1;'~il~tal. de~-minat:lon of 1~/'Yg. for on~ ion/yields fiGld ~ts for . 

au ·~~ ~-e. earths. 
. 1 

'l"Ae accura.ey of' t~ eo..?ls~t;ant ""~xwi'Ym assumption iS tested .in l?ig.l, ill 

.. uhich 'Yr~2 ° tl."1.4 Va0 I (r2>4t a.ra plotted tot: th<! r~~h e~tea ana · , . 

double nit.t•s:tca. ·~ ra.tio "Yz/"''s de~os by about a. t~ ot ~ tln"'uehout 

tb-9 ~~~ es.l'tb.. eel"ie.r.;>. · E1.~~n~ and es.lcul..ated ~fin~:) struo~. ~ts .. 
ere gl"~.i"en in 2able 1. ·. t>1Q find.; in t~ eg;.~nt· vitb Edmonds, that the ~tio 

11!/'Ye baa an .. a.-v·eta.ZG ve.l.~ o'f about ... !!~ !~ the etbyleulf't:.l.te end -100 ~ the ' 

. double nitt~te lattic'a;. In e.Mit:ton "Yx~ is OO{:;.~tiw. 

The PBSUit'l.'!.d.G ot 1" 18 ~w".aa.t uncertain, 'OOCause only the ratio 'Yy,i"fr:t , . ., . . ~\J ~ 

'VTE!$ Inefi~ZU&""Cd. • ~:l.n! Hoog 9a 1\a 0 (1f2) of 903Cm~1 ·(tram lattice:: .. ~~~ eaJ.culation3) 7 
. ..> ....... , . 

. f~ r-?3+ in ~~ trlth ·t;b~ ~rimental v2 ° of .. _~\~~~:~ yields "'fgl/20 and there· 

fora -y15r·· ~2':). If ~0 ('/.?.) is actUIZIJ.ly l.o'iaW tlw.n this (ionic) catiroa.ta becauoe of 
. . . . 8 

aoval<:L1:t bo!Idin$:t both yE and 'Yti 'it10Uld be ~aer 1n raaa;r.J.tu&.:t. ~littler and Burr£ 

baVCJ c-aJ.<:ru.l.ated. "';~ .. U.Si"'~J' ~~e ~-ave tunct1ona.. tf# ~ a:d ··~3+,· · and haW . ~, . ~ . , . 

· • cstinntc:d tbs:t; "YN r~o :f:ram ... eo fc:n: ~7:--· to. •50 fC~~: Yb'!*. 1'his tt*end. ia in 
~B& . . . 

aGcarJ. trtth the obaa~d ~~so 1.:n "'s/''1-g (Wis. 1)1 al~bo'ush the above ionic 

model ~~"'loon yields a. ~w magnitude for 'Yl'J• 
""' 
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A n~~ v'aloo of Ve 0 ·zor ITS+ 1n tho eth.Ylsulfa:to haD been ~ . · 

re~ontl.Jt·· 9 Ue oow pl.ott«l too ¢O:rt'OO!X)nding ~ 0 OZld a ~ifle. 0 .fOr ee"*" 
1n.thia Jattice10 aJ3 ~W.ed triangles 1n Fis. 1. It~ like~ t1.1at 

tb1s ~etor a¢tuclly :paosoo throueh ~ end t~t Edmond •a value ot 

'Y:f2 ° f~ JA;y, i.e positive. tre nota tho.t tb$: correlatiOn i.fJ preOO:ned 

~ the ext.:rupolAted -tude ot 7Ef-a0 
1$ un~. 
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Cale.. Oos ~ Cal". Obs. 
1------~----~------~----~----+---------~ ' -! !a;;+. {1.13) ·:t.l;.i .· (1.!22) 1.22 2 

J ... ~---·~----r----r---t----+---.......-1-__;,__---~ 

~-~~---·-'-~--·-~-t-~-·._o_+_~_.a~.~--1-'-~~1-a_,_~_k_~~ 
~---< __ .o_7 __ +-~~-'-·'-·--+1 ~·-3-·5--+------th--~--~ro_~_k_j 
I ~,._ j - < o.rf' I -4.8 -4.5 

~t is poceibl$ t..h."lt Lu3+ doesn •t subStitute isomoJ.'l)bously into the doubl.G 
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1 ~ ~- • · · . - . A .0 ( ft: 0< g} .. l) "''"".lt .. ,1., -Fig. ... '"'o~mt:~.on plot of 'Yrf'2 == I~ 1: ~ the q~A"l..rpola 

~'1·tisM.old1ng t~m ~n~ 0 for :t"Sl'e'"'Oe.t'th fona in ~ ethylaulln.ts 

( ci:t."'olco) e11d. double ni t:ra·te ( Oq'U0:1"0's) .letticea. Filled ( oE¢n) 

~y:nbolo ao.uc.rro 'Y·:t-4.~ 0 <'\#~!\..., 0 ) t:.nd oh:)uld be 1~ Vitb lett (r:lght) 
t~ t;. ·~·L\i ~ . 

ord111c:.w iZCale. tnshc~ eut'Ve tor oteyllsultato repreoont qu.o.litativoly 

·tiue t;ypa of balw:~r!o).O to t"' ~~=.J)Coted. faJ.."' 'Y-/a 0 
if 1'N dt!:CJ.~e.sea in 

~&1it"<1~ t.t-o~n -ao to -50 bc~n ce~ and. Yb!i+, e.e ~at<Xl by _ · 

t>ti~ S..'ld ~ • · Triangles are discussed in text • 

.... 
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This report was prepar~d as an account of Government 
sponsored work. Neither the United States, nor the Co~· 
mission, nor any person acting on behalf of the Commission: 

A. Makes any warranty or representation, expressed or 
implied, with respect to the accuracy, completeness, 
or usefulness of the information contained in this 
report, or that the use of any information, appa­
ratus, method, or process disclosed in this report 
may not infringe privately owned rights; or 

B. Assumes any liabilities with respect to the use of, 
or for damages resulting from the use of any infor­
mation, apparatus, method, or process disclosed in 
this report. 

As used in the above, "person acting on behalf of the 
Commission'' includes any employee or contractor of the Com­
mission, or employee of such contractor, to the extent that 
such employee or contractor of the Commission, or employee 
of such contractor prepares, disseminates, or provides access 
to, any information pursuant to his employment or contract 
with the Commission, or his employment with such contractor. 




