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111-1: LETTERS TO THE EDITOR 

tensiollletr:c .:~II; (.1) ;,y th~ iorin of the oscillogr~,[,h;.; rl'(,<lrdil~:::' 
of the \'olta~c out,'::: ()I the lcn;iomelric cell, \\'henlhe declrui:oi:; 
cell is suhlnii.t,,'d t..) shorr rcct.:l;)gular current pulses. 

The p.act:cal ab"e::cc of "exchan~e o\'ervollagc" appears thus 
to he a CJUil~ !"'neral property at hi;:' enoll;;h temp~rature, and 
with melte(, chloride haths, not O:1!y for metals whose electro
chemical beh:\\"0r Wil:: ,lqUt'OUs solUli,lns is "normal," but also 
for il,termedil.ll1 Jnd i::l';·t ones, and moreover \\'hen these mda]s 
arc in the solid S~:lll!. 

Rccent researches from lhis LaiJora"JI,)' conltrm this condu
sitm a:,o ior dectrodls 0;' the type: :lf6/1-:.C +:I:,;Ci, at 550<C, 
and AI/:\ICI ,-;-XaCI at 2(;1)°C.' 

On the other hand, the ('xperiments rcierrecl to, give clear 
e\'idence of occurring al;c,dic rassivity phenomena abo with melted 
electrolytes, a" a con:,c'iucnce of the presence or formation on 
the r1ectrodc suria.:c 0; cO\'cring byers. 

Thcse ::IO'<:l"S I..:l}· COlb:st : (I) oi o\ides or oxichloridcs iormed hy 
spontaneous reaction or h.v anodic process when the Laths arc not 
careiully puri:ic,: i~iJl11 the last traces of \\,ater; (2) of oxides 
formed on the n'L~a. sur;'ace pn;vious to the i!ltrociuction oi the 
metals in the cells; (3) of tile chloride of the electrode mctal, when 
in a l11uiticomponellts bath an ovc.:r~aturation condition in respect 
to this :;alt has becn attained at the electrode surfnce. 

The analogy hclwcc;] these phcnomenn :1.1hl the well-know:l 
ones, observed w;th aqueous solutions, is made clearer by the 
intervening of instability and oscillatory conditions also \\'ith 
melted salts. 

The passivity oi :\1,; electrodes (bappears by heating to tr,e 
melting point of :lJg. 

* The rei'("o.rch('~ r"Jloru'd :1~ l:d .. p:1Pl'j ha\"(~ h"t':l SpfH;:-iOred ill pa:l by tll(, 
Air H,('!-(';uch nn.1 lh'\'l'I(Jpl1~l'IJ[ ('ollunt.url U . S. ;\ir Foret' , under Coctr.:('l 
~o . .t\F ()I (SI·I}7.U (' lhrp1!).h till" ElirrJjh.':ll1 Oft1cc. ,\j{f)C, G . Stcndi,'::ll 
anei ?\L FranCI:d wi"'iI to (,'x;lrl..·:>~ thdr brntiwcle to the .. \. TonoEi c C. Cu. 
of ~1ilan for a 1~~;lf1t in aid. 

I Plontelli . l{j\'olt:\ , and \~l)ntallvlJi. Z . EI(·k~roclt(·II1 . 59. 6·1 (I1)55)j 
R . Pinllt('lli and G . :,\ltJilt:':u,lIi, J. Cb'lll. f'h: .. ~. 22, 1')~1 (1')5<'1); R. Piou· 
tcHi :11..1 G. ~:('n~;' 'in , J. C!H'I:l. Ph~:..;. 23, I.iS:-i, 11)/1 pt)SS); le P,;)OIldli , 
Z. I·:Jt:laro("]u·m. 59. 'i7S (195';); 1<.. Pif,ott'll! ;lI\r1 C. :\IOI:l.tl1t":Ii. J\lllllllill:o 
(to he pub!h:lI{'riJ; ,IIH1 l'illllll·lli. ~tl·rllil(·ill1 . l'vfallocha , lllaI FrillH"illl,' 
Rt'ml . bl. 1o:nb;l.rdo ::-('i . (to bt.: IHlhli"dll·<!). 

:2 The' ab~i'IH'l' of n:changc O\'('r\'llll;H:v for tilt" dl'Clrflrie : ~olid .\1 \IC'!J 
+~~lC l is interesting abo ill vicw uf the ll.itl.ll"C of dh:m:c:.d bonds in AJCl;s , 

Note on Vibrations of Linear Chains of Particles 
BUC";AI{n C, j) •. r..O,\ClI "S"n \\'1\\'1" fl. SIJAFi,'Ut 

DC/lflr/men/ (1/ }J/I\"ti.:J fllld .I1.'1.lrl';; 'iI::,' , O/: io Slale 
Cui:"'}'sitj', ("o!l/mIJlIs I fJ, 01:,"0 

(H.l·l',·h'I'd )'1.,1"1"11 S, 11'56) 

A I'ROB I.E~r or i\lI~.J:ln\l·n1:r1 iI111""'1:l11(,(' ill til.' in Il'rpl'<'l:t 1 i(J1l 
of \'ibratinl1; oi l"L:til1 tyl'l', of cr.l'~t:ll,; :\11,: :1 ,,,,'ull's is 

that of the longitudinal Hllrl11al \' il,r:tli"l1s "i a linc'"'' ,'" .. :1 oi .\' 
idcntical l11as~es II! witl. free ends. The solution of this problem for 
ncarC::at neighhor couriino wilh iurcc consta.nt K :5 simplified anLi 
systematized by the choice of:1.n x-:1.xi~ \\·ith its origin at the center 
of the equilibrium configuration . This procedure, in contr:.cst with 
the usual one of placing tile coordinate origin at an end of the 
cha:n, enables onc to utilize sYl11l11etry cO:1sidcratiolls to maximum 
ext(;nt. If Xo denotes the ec;uiE],r:um posilion or the nth particle 
(n = 1 at one end of the ch:!i n and I! =!Y at the other end), d = x" 
- X,,_l and q .. denotes i15 small displacement from equilibrium 
during t he nil r,orr~,al mode, then qn=A '" cos(w,/ - fj,) wh"re 
w,= (-l K/lIl)!sin(r,-':.Y) Ii r =1,2, " ',_\, - 1 and A",= A,o 
cos(nrxn/_Yd) for e\'en r "r A",= .·j,Osin(r .. x,jXd) for odd r . The 
\'alue r=O yields the z~ro-:r(:qucncy tran,lnlional mode ar. the 
\'alues r:::;.Y yield rqetili,)~.s oj tl:e frequencics . 

Thc addition oi ne\t-n(::\res[ 11l:i;;h!;or coujlli:1g with force con
stant k=d{ to the :lbm'c proiJ:CI11 yields a model probably l11on: 
nearly approxil11aling the silll:ttio!1 in i\ molecule or crystal. The 
resultin,:: prohk,,, ran I." ;,., •. ;1), sol\'(·. by the usual l11ethods i. " 
normal Ino~h:~: 1 \" I~ Il ..... ~~lan 7. 'j'hc gl:JH:ral probknl, j"or ~r 

arbitrary, c~ , . J\ l :ilj~a~l.:d hy Succl'ssive it.ppro:-.inl:tlion::; if 
one takes a.,; .i.e .. cro-vrdcr appro.\im:iliun the corresponding 

.d1) wilh ncar(;~t-ncighbor couJ" l;n~J narnl:,y, the Lf~.':L ,~f), 
~u..'_L~~I.Lon.j of tl:is k:nd s::o\\' thJ.~ .... ..; ~vh..!L:O:j~ tc.:nd :'i:" !:":"~._·L •• 
toward the iC!'l'l '7 =.-1 n" cos(w,!-,J,j, Wilh w,= (-:I-C/,,;,,(~ r.: 
X (r .. /2;'1),t , . ..-:' "-)] 1 if r-=1,2"",.V - 1 ::::,i A ,.,":".·1,' 
Xcos(r .. x,./_Yd) ior.... .' ,r.'l ,.,..:...·1"° s:n(r,,-xr./_Vd; :or oc.d r. 

Icosahedral Coordination Nurr .. bE;{ :2 
D, S . ~L\RTI:"O. JR .. H... E, I .... CSl.)ii:::, Ai'fJ S. A. COL ........ .,; .... 

/ustitllli: for Alvmic RI>,'i.·llI·.-/I (Jnd Dl;/I"rlmrilt of Chc11!i:!)·~'. 
IO~"11 .s: ..... !~ C/;It:t:t" .ti1Ilt'S. fmc/a 

(Rt..'c<:;\·l,,:'d Fcbru:lry 10, 11)56) 

-1' is \\'dl known that for a. coordir.:ltion nun)ht!r of 0 tJ:c: CL~'i·:C 
- a.rra!1~Cn1cntj which oCC~.:-S ir. rnany c:-ysu.d~ anc: ~-(ir ... ·.:!~:C.l. i.. .. ~ 
crilical radius ratio, p. .>2, is less ::-.v(Jrahlc th:tn l}:C sr,ua:-<.: 
a::tiprisl11 arrangcment 1(,1' \;hien p ~ O.G-!·S.1 For :J. coordinatio:l u: 
12 <1n ... ,·ra.n':;l:ll1cnt bas~d on a. close p:~cking ot 51:':11.:;""(;::) w:':l..: 
!,ossessc, a p of 1.00, such as the cuiJo-oc,,,heciron, has l'c~n c:t·_, ... 
It appf..!n.rs not to be generally rccogni%cd lJlat a c(l()rdi:1~lt:1I:i 
liC;ur~ with t~:<: ccntcrs of twel\'e spl1<:re3 at ~he VC<l:C~'; or ~ r.:p.1: [ 
icosahedron giVt:5 a n10rc favorable packing :t:-ran::Sl,:,..~r:t, ~~:.(':l 
0: ,he outer spheres is tangent to ilv(: outer ... -, :r: cor,~r;.,l 

i..\) :,Jur for l.:tch sph~rc of the c; .. Jo-ocluhcdro:1, .dl "';'l:l.l;i.io:1, p :-ur 
the icns;d:e,.r:d coordinatiun is 0.902 . 

!-h;:nt, H.u.ndlc, ~~. .. .. t bick:: G(;t~rrnincd by mc~r.5 of X-;' •. j' 

dir';'raction that in [,,, cvl:1POU11d, L:tO(SO.:).l·<)l·LO, t\\,) s,,~, i.: 
b:LltanUIl1 ions had coo[(lir."tion llumL"rs oi <) and 12, re;pcC
...~vc1y. Because h\'!l~vicr la:1t!1.vll0Il 5ulin.~l:5 i .. !.!ll.!d to crys::'~~;:J:':: 
\\':t~ t'1is 5i..rl1ct~r(! lhey considered the.: ::idius of a b,nth~~,-:t, .. ; ;'1;, 
to ilL: InLr.iy "bic to support the coorciination of 12 oxy';,,~.s .. \ :. 
(;:\a:-;.~in:ltinl"' oi tnl.! packing- ahou;,. L,e: 12-coo:·c.!;natio;·. b .. _Jl~r.i...,11 
5):011'5 thal it ;; ind<.:cd "JlProx;rr.ateiy a regular icos<:.;'cdru:l. 

'=' \York was ,.rrfon::cu. in LtC Am!.:.:i Labor;n'.Jr:t' oi tl.c C. S, .\to:,,,~ 
E;,l'!"";':Y CC,i!ll;,;-.;:-.iClI1, 

1.\ . ),'. \V('il~, :il)'uclural I,. ·,'fl;Il'·C ('hl'mi'i/;'Y (Oxif:rd l·n:\'{'r ,'v 1';1 

;'\:1'W Yllr!~, 1')50), gC'collri (,,~ ,~j(li l , Ii. 1)0; L, l';~lIU!.~, .\'at:<lL iIi fiil' L/:,·llIi " 
jj,ul,! (COl.a·a l:ld\'(>rsity P:·\,.' ... s. ithaca. :'\{c\': Y{,rk, l()·lb) ~l' ... ·ul:'1 l·iJiLI ... , 
lJ. .,SI, 

;! Iltilil. l<u, .. ",' •.... u !'"II... Acta C"ryst. 7, ICJ6 (I f)5'n _ 

Poly.norphism of Pcra-Dichlorobenzc;:~ ~ 

C. DLAS ,\!'-r, E_ r...J:-;I)~r1<.\:-;n 

.""tll'll/' Alt111111 S(aij,' Nrl.:,,:!:·, Jl 1.()!JUi'fl/uJ".\', {.';";,.",,.s:"!/ 
tii J);t/.·;lml'/~l:, f·al.~/'!u·d:. PO/I'y!;,,',l;t; 

(H.l't'l'i\'t'd :t"!,n;"ry 2·~. If),)'i) 

/ 1,.\ I{C ,.; ~hift ill t h" pllre qll.lc1rup"k rl',nn:,!,.,:" [reo \.,':, c. 

r _ !:"s "iv,'n <'\,id"llr" fO:':l t hird cry~t,:I "lrU(\Ure t-,) i ... \.11) ,:,' 

0: /jclrd-dichlorolJ1.·nzcr.c c():H:~in:n,~ ~,ac or two l~-:(JlC PC;·Cl·:U 0:' 
fJ{j'r<":-x)'~C:1C or .L ie\\' percent of bl..'I1Zi.:liL'. T:1ro~.~~h01!t d'~c ;:!:lr;C i. 
which ,; ... 4j~i~ been ou::;t:rvl,;u ( - 76 0 ~o + O.JC~1 (ne rL"::V:-.. ~:jLC 
i;-cql:ency for this phase rem:li", ... ppruxir.lc.tdy -130 ..;c Lgb", 
than that ior the nor:n"l room temperature phase (0:' .1t t::~ 53-r.·., 
terr.j)crature, whereas in both 0: and tl:e h:.;h tem~Jc:~~ltc'~ ~l~:'.;" 
(.3) :11.; rCSO;lunce irequenci.:s or these dOPed s:l1~.ples ::~.:-.:~ ·.I·;~}: 
thos.:: fo: the corresponding Jlh"-se~ 0: pu!'c p()ra -d;cl:ioro1~:lzer.~.: 

T~e 'Y phase W:lS first deteCl"d h:-icfly some time a~o :-y t:,~ 
up!)car:.lnce of t~lis nc'v resonance in a single cry:)i~: ~: !>l!n.: ~. :r::
dic!:;oruiJcr.lc::e while it was accid.:nt:ll!y sr:Ljec~ed to 5C\'C,,, 

strain.c _ \:though we have r.uw produced it in a small poc'c;O;] of 
a pure .,vlycrysta1!inc sal11i']C crushed ir. 3. ci'ud" ia,,::io:1 ~~,\\·cc .. 
t\\'u pis~o:1s ::nd cooled hy dry icc, Wl! have D.:e:; t.r.Jbl.:: tC .:.:.:-:w:: 
mor.:: :;,a11 a small portion of :J. pur" sa::~')'e to ::,c 'Y p .... ,e by 
h~ . I , .tl~C prt.:S!:iU;'!.:S t.l) to ~COO psi, =LJ» •. ..;,! \\'11:"-.: tLl.! !:ia!~1p~'"· \,,\~~ 
at - ;·(,"C. Uowcver it appe:trs th:,l thc pl::,se produ(~" b~' .. 
l':T:"ld'L ,i 1(,00 atmos :.t ~.~.~oC, \\'hich was r'·c .... ~ly '::1' 
1 ~ h" tl·:t! S~lIn(; !jl!'uc~url:} sinc!..: the (:u:~d'·LJPul.; rL.'S0~:.l:1('~ 

lc'I:Cjtd': .. , .... ;ic in the S:.tIlH: rL'1{ion . 
Our nlL'a~t.:\.:i1jt:nts at 1. I ~o l (;(}O 'I !::)~.\)\\'. 1::1L'~tr T';\,.'.""tSd:\.:: 

<l1..:~/1.- .. \.tI,:ncc fur thl.! rC::){Jn~:.nCl: :-I'l:(iu~ih::Y in ;.;;~(:. vi ll~-.! ~!~rL"l. 

!J~".SI.!:', 4L.""l c:d 
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:; l.1I: .l •• 1'~,H.·· J •• I 

,,,I ! 'i".~ ... 1!.'!.Uj~l 
.. d l .. ):~{J uU-· . '.i. 
tJ . ~:;,L' JdJlyct:.yll·, 
t.;~(!: rtil.'~~ill,~ :'.n,! 
!l~~r~dii;:.s w!:ich i, 
u1,,;!1C~(! :~1 the s:--:..;c 
~,','~l:~ ()!;~~:ir.t.!~ ':,;y _ 
T::· :c:::.:.:,,;::g- J. 
(, .... ~l. -:--.: .. 1:iO!1 n~0dl.! 
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kn.:::l. 
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')).:;." .... , ~h rlii! l':lrJil'r \\or~ i():' the (( P;::ISC wit hi:: t11is pn~~t:r(! 
:-,i.;' .. ~l·, 1 ~ !Uv.,·l·\,t" \\-C lind a S1.l·on,~ tLIl,;:,(:r~Hlr(! c!",·p,,-'ndl.'Ilce [or 

;'.~' P:·t.':')HlIT l'ul·il;\·j'-:I1L whie;1, ill l!lt..: lheory l)l ~)""I~(:dt:k, H!I)l.!nl 
h.'rc~t'n, ;tT~d i"':: L:51:il:;"':'1 is evidence that lhe varialion of int(!r
lI1o!~ca!:lr hCl;jd:i:.~ with intl'n110J~cub.r distance is a.n in~p(jrt;.l"".t 
i,~cLor in l)()tL th..: p:'c~sure ,lnd the temperature dcpcndl:llct: or 
thl' rc,onance Ir~ql,er:(y . Our mcasuremcnts to date givc the 
:'":i,,wi:l:! coe,lIcicnb kc pcr 1000 psi, all ±0.2) : a and (3 pha5~s, 
2.t, a, 2<)'C;" a::d ~I phascs, 1.5:tt DoC; a phasc5 -u.5 at - 76°C; 
" i,:la"c +0.1:tt - 76"e. 

\I'pr:;; is (o'ltinlling on thesc measurements, ~nu ~n x-r~,/ :md 
Ijlil~;l'.1r rCSO:i.ILC(! single crysta l analysis of the strUCi.urc is in 
IJrogn.::=,s in the..:..: !aborai..or~es . 

... \\'ork dOll!' .il l:,C ~;ir.1h )'f('lJoJ1 Scali£" Radiation T..ahor:::.ton' nnd SIiP
l'vrlt'd b~' the t'.!'-_ ,\:r Fo:,,:c tl:;()u~h lIll' Oflke: of Sch.:ntific l{eticarch of the: 
.\1; ){"';'''':1:-'ch and 1)"'\'clopm('llt Comm:md, 

t Pn.':)cnt addrc:s~ : ::;~l.nUvikcll's JcrIlvcrks Akticbobg, Sandvikcn , 
~\\ l~~ If I: . 

. c. n;.-';d~ ~d: : R . V. P·H:n(I,.J. C;~l:;n . Pil),.':. 20,195 (1952) . 
: C. Dt':1I1 . tl;,l·;,i~. 1 Ian·.,rc1, 11)51 (\'!'!I'ib:i~Led) . 
• fie::" ek , JJ1oe~)bcrgel1 , and Ku,llIda . Bull . Am. Phys. Soc. Ser. II . 1, 

11 (1956) . 
• D . DautreDpe and B. Drc)"iu" CamDt . rend . 241, 795 (1955) . 

Infrared Spectra of Polyethylene and 
Long Chain n-Paraffins 

EI.DO:" E. FFRG\·~OX 

J'·a:'al Rt'St(:rrll Labora!ory . lFI;shiH;':' !OJl. 25, D . C. 
(IZccl"i\'cu February 20. 1956) 

O Jj..,I':k".\TIO:\S of the infrared spectra oj s()n~e h::;::,'y 
cr)'~tallin.:, t;r:branch", '>lllyc(hyknc and long chail~ nt.r:n::1 

P,lr,li'iill:i, together with :til cX:lIninalion of the rather CXklJ:;; vc 
literature on this subject , ind icate thal several very jJllU.;,I'; 
~itllations exist. 

.\ccnnling to the usual intcrprdation of the Wi'y Ion;:: par;dlin
crystal s:,cctruill on the hasi.; uf a lI10del 1:<Lving ;, fact"r ;,!"r 'lI! , 
is"nltlrphous with I ';., the infrared spcctrum should (;xLil.it two 
ell strc.c:,int; m"dc dIJui,iL-ts, a (" ! hending mo<ie doublet a,HI ;l 

crl~ rocking 1110(:C <ioul,l('t .. ,; .. ,tV:,lg I,crpendiclllar ri;chn,isn, 
(with respect to thc carl"'ll chain axis). In addition t}.~,e shlll.i,: 
0ccur a ,ingle CI fe wagging illode k~nd and ]Jo!'sibly a Co f" t v:i,L
i~~ mode sint;ict of pa rallel ciichmislll .' The perpendicular \';,;](1:; 
!.ave all I,ecn as,i;;IIl"t1 uIHLnlhi;;1I01l,ly and orkr no din',et:.ty." 
!!uw(;v<.:r, no p:~r;li.t:I iJancll':1I1 reasonahly he as::-.;g-ncd as a : .. iI:\::t
: .. cntal. F{)ur j,';llcls arc ohselTcd" in the rcl-':'(';' I':hc~c the ('::" 
wa;.;;.:i:ls fUI.(J .. :..,'ntal is C'i'cctu) , namely at 1310, 1355, 1')70, 
and USO em-' . The first threc nlustlJ<.i clue to the amo;"j':1OuS part 
oi th" poiycthyknc since their intensity increases very :~re,,~ly 
u()on mclting and Lhey arc ab~cnt in the spectra of very ~~):lg 11-

para;i".:15 which form llC'rfccl crystals . This is vcry cle:trly Lvi
t!e,;ce<l in the spectrum of anlOl"jlhullS and crystallinc polyethylene 
wax out:t incc.l by:'.!. 13 . lIali and shown in the paper by :\icl:vb.' 
The remaining hanel .tt 131;0 cm-' is clue to til" sYl11mc.i"ic
clciormation mode of the terminal methyl groups. The pos:,ihility 
of ovcrhppin;; herc is excluded, s ince the speClrUIll 01 a vcry long 
chain unbranched polyethylene' 5ho\\'s no "bsorption at Lhis wave
length . 

The apparent abscnce (or extremely low intensity) of 1he CH, 
\\"agr.;ing iundan:ental in polyclhy!ene is Cjuit(; t::'lcxpectc(. lor 
:hc iollowing rcasons. In both the wagging and rockint; modes 0: 
1"il .• r.,~i();l, thc c!i,[ortion of the four carbon bonding orb:t .. !s i" 
'-C(I~:ct-ic.llI\' t'l~ same. Sinc<.! the four orbitals arc ;tpproximaldy 
~qui\"lh·nt. it 'v"ol\'~ th,tt the ci1al1t;c in dipole moment for t;·.~ 
wagging ';illrali,m would be ncarly equal to tb, ~()r a ro~.;;il1g 

vibra:i,)I', of the .,"ille ampli tude. Tbe mcan sqt;are arnp.,lUue 
of thl! n(mnal wag,;ing mode is approximately olle-hali tLat 01 ~h~ 

II • 
rockil1t; mOtl\:;ll 720 cm-', u.ing thc [or .. HlIa (x,, '> = -S' cOc"?' T' 

1i""CV,. ....if, 

where v" :5 the vibrational freq uency in wave numbers:: It, ,here-

10fC) wou:d be stil'pr!~::lg i: t!~c.; ro._;"ld.~l .! I . ..... ·J! .I ~ .. C-i ::/ '.\·t:rt 
l"l"!lJfe ~han an 0rdr.;~· e)i r.~:~bnt~udc g:·L·.':.~l·'· t!l.~:- Lh.~t 0:- ~r.(; \\' .... f~~i:-.;; 
nloue, Since the obsc.;",·cd ~p~ct:'a incJic:~:~ l:.,;.l L.~ (.L:"L"L~i ... 'h .. y i5 
i11uch greater th~n this the ~:~u ... t:u;1 ;7.1..:~:" oj\,; c~""~:""~·\" ~ .~:::0;I'ja
lOllS. 
Th~ non:tp;)t:o.rancc ut ~l t)ar~llt:l aLs;J:pt!OI,-L:l:-:C. .. .. k~~ Ci!.~1 b~ 

attributed to CH:: twistin~ ::-; l!OL trouLk:~or.:c ,~t)\I,'l:\ CO;', :,~.1":(: in 
tLe approxin ... ation of rsolatcd r:~o;cci..;lcs (coi·;l:~:.ti .. g tl '- ~; -';1.:L·u·-r; 
with the Lnc group r~thcr than the; 5!J:\Ct: g~·iJ";."1 rL:c~\.:.;Lt: :.J i.:~:s 
viLr:l.llon is inactiv\.! and its intcn::-;ity is t:X;k:("~l' ~ tll !.;l,; \ . ...;:-y •. J\\'. 

.\r.oti:cr diiiiculty in the sp("ct~a! :::~~;',l:L,,_,;()n c,: ,,:'~"::::1 
cn'st:l!s ~riscs in connection with lnc w..:\-.:no·.~·:. L~.!~d .":'t.;-~(;.-) ,If 
u;i;'ormly spaced, ~!1~,"1'" "orptions in the r~C;:(':l J; ')Q -:,)():) C.~l '. 

1~hc~c Lands arc i0U:-:d with cO;1sidcr.l.blc i;:t(:l1:;!ty in C..:ft .... ::: lone! 
ch:tir. ;'atly acid crysLals and other cry;~;:b COi1~,,:n;,'; le".,; err, 
scC}u(:!;ccs .s Thl:Y are :Jso Oi)SCfVcd ~n il--:).::.r~i::;--j c;y:)ta.~s \\-:tn 
_yco..Iy reduced inter-oi.y . These L1C,cl, :1c.V~ L~~-. cc ... F.,I) •• :}, 

• .. tribu .. I._~ • .. 0 ell:! w:J.gging :indior C >1:: t\\"i.j~~:1:5 . !i.I~ '~'~L::~ "':pOl!:0Sis 
would scem to be lintcn:t.ble on lh" b:lsis oi ~r.(; spcctn... " ... Cu 

by Co:~ and Joncs' of,~ .:n;;le crystal oi eicos;~c,v:c ,,6. "h(,,~: .. 
the strong, slurp 1180-13CO cm-1 b:t.nd sc~ic5 sb0\\'5 :J. :'"kl,iz,~l;(':: 
the same as the component oi the CH~ ro.:ki:~;; v:L~",:on ;" i ~o 
c!'r~-l; i.e., p~qJenuicular to lhc carboi1 Cl1~:.iI: :-.ll!-!\,;[ t!~::~ par~lk:. 

::is would be rcqt.ircd tor ~:Lhe: tht.: \\·J.gging Or c.,\·i::t:nz rr.i.A.':c . 

1 )'f:lrdn C. Tobin. J. Clu,'t'l':.. P~lrS. 23, ~i)l il l }."S), 
: Bn \1.':1 , ~hl'p:J:lrd , ..,l:d ~:m:):-.,.n, n:~,~:.~.:s:I,;b F ... rlltia)' ~oc, 9, 2,)1 (1')50), 
3.1. B. X:c!inis, J .. \;):)!_ !'L~: . .; . 25, ~';·iO (1')5·~) . 
~ .\1ar;l!x 50. comml!!Ti;.s.l ;)Oh·Llhyi .... nc llrvJu(:cd L:>' P; ... Lr.:, Po..::.rc~l·um 

C< 1:~I)~:;')' . 
II{. \V.j:lii1CS, Phy.·dk_Z.33, iJ7 (1c)32). 
. I :\! l' IS'" J \ ("' S 7' '5"5 ("'J;-') 
; 'p(;i~~-~~~s~a:~(l'(rii!~l:I~;~;(:~HiJi'~.~~;. Ci·lil~~ ~ ,\:~~~~136,O~;)S'~: i~'~; (~I)::;3): 
7 A. ;ell. Cole ~nu R. C\ . J,,"C'. J . O;,t . ""c. Am. 42. J·:S (1'15"). 

F:uoresccnce Spectrum of Am-rJ in L:::.Cl:;"f 
D . ~L GRt I'.". Ar, ol1llr .YIII:·(j ;al I.,l/)I,,-.:l(;r:v. 1.1'11: m1. l;'l:',:oi<;. \;",1 .J :'1::-0: 

G. ('O,,\,\\,.\'\" .. \:'\,j) 1<. . J) , 1\ .... ·L.\!·CliU:-.. 1',:ii·l·ni!y(JiCa::·",)l'i!:.~ 1':,;.[:;
!t'(IU J.abOI'IJlol,'., . .',;,\1> B. 1~, ("I';,\:,\!:-:<"I.\.'.l, j)1·1):.J';I'II"I!~ I,f {'/;('II:£~'''Y 

aut! l\:Z:/itililJll J.,d)iJrt'!(JYY. f'lth'lrs;',:; IIi (·(J;iJrJj;;i .. , 
[;crh'r'lcy, Cali,'iu'uia 

(l{l'n'i\"t~d February :?O, l()S(,) 

----T is now wdl rt;C(J, Iliz(;d that 51' eit..:clrons oeC' ... : ;:1 ~,.e, :·IJU!".('~

J. ~li.ltc corJiguratiol1s ui aton1S a .. J i01lS of ~; .. t:: :~ .... ~~.::'!i.: ":!L:

Jnu~t~,l 

Fluorcscence is \\'ell knoxll ;n :t r.llml,e~ of b:llh:tli:(:l' if,. 0 I':L~r..: 
it occur.::; bccJ.us(; of tlH..: ;)!"c.'-:l:nc(; oi -1/ eleclrons. l~y I·~~.~ . ' •. '_;.'.') 0:· . ..; 
\\'Citdd (;Xp<:ct to c!;$(;:vc flU(Jr"';5c(:r.Ct; in SU.llC acll;.:(h; :(;!.,'} . 

}"'hiCJresccnce has not h(;~:1 obscrvl:u in nt:ptuI~" . . 10: JhlU,.i:"':,";: 

compounds.' \OVe wish to rCjJort ~;l!rc th(; j~rst GL;;erv •• t.v:1 oi ~:;~ 
.'\m+J fluorescencc spcc[n:m. 

Single crystals oi LaCI, (: ... ]1- 860 c C) co::Li:.i;·;; O.G'~ :._.,.n;l!~ ~, 
r";}1..1 0.20 (s:unp!c II) :noic p~;CL::1t .-\lnTJ ".,\·cre grown i)), ~ .. c ~tv\.: .... -
barge!" Incthod . 

'1'h(; fluorescence is S(;1[-cxcit~d :It roonl templ::~I~t!:·1.! t;\l:ir.g to 
thc radioactivity of Am2". For 'h.: obscrv::~ion Ot l~C ;h;,)!·c"c-:r.cc 
,;pectrum however, a 1000 w :\H-6 mercury la:np w:t,; ""~:)!"Y"l .. 
TI:e sp"ctrulil was photo;{raphed on a Jarrcll-.\sb 21-:t \\":.r:~
wo,th mount spcctrogr;~ph usint; :t 15000 lines/:::. t;, .. :!ng :t,ld :t 

-100-" sEt wilh cxpJ:iurc ti:ncs f 3 to 9 hr. T:1C lb:,crs:,,:t 0: li:.: 
in!:itrumcnt is aLout 5.-ilInm, ~pc.:c::·a Wl!fc t:lk~n at rOI..,~1 t<:f.:

per:.:.turc and ~~t .i'1uicl-nitro~cn tcmpLr..~ ~:;C . 
AI! of the lines oL::;crvtd i!1 thl! fiuorC::;"';":!1c(: ~i)(;~t:t:r.: ~lil.,; ,i::t..::c. 

in Table I together with [heir \'isu:tlly csdll':lL~d i,:,e;c;;;t:c .. l...::lCS 

nw.rkcd with an .3.stcris!" coincide exac~]y \\'::1: :::1~~ iV":ii.(. :L tL:e 
:lbSofDtion s;j;,;ctrur~:) and r.;ay be a~s~n1t; .... to :~r ie:;~:it t:~ .. :~.J:
Lions 'ironl e~c:~cd electronic st~ttcs to d:c 7F~ !I,;\,~! '0:' the g!"u:"'::';
state nndtiplct. 1'Lc .. \ n1 -t'J fluorc";cl,,.·ncc spc~~rurn S~10\\"S SO:~1..!
wh::.t dificrcnt bcb.\"ior i:1. this l"l!;;:)cct :'rom its :l!1:lhg Et:~'. 

1'r1 thc former, \\ I..! !-.;.t\'l: obsc-~' \'(:d !:l~orC3Cl::~CC :::.r~$!ng :'ro::~ :~0~~:
''.!Iativcly low - lyi~b' (:xc~tcd e!CCt:-o:1:t.: IC\'eb w::t..::-~~_:; : .. ~~1t.;. ~, ... ~~~. 
l1uorcsc(!nce is oiJ:icn'd 0:1, . "ill the tll"O lowe,: .,::r.<,; ekc.~\Jr.:.; 
levels above the; F ground·slJ.[c l11ultipler.' 
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