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a 14. sdonnlt sisni at 11#0 1*/* wifth v~a Sietot"ot~

ratio of* about 3t.. Pop Su~Owsasaa vwok, thn rnwtA at
the dnV~oo tor atW tineeter IS 0Moont#id to* a 1w-peas

iIV eiin~r eirnilt vluoh Mso a iNO 'imsat tint. No be

wAfled In StePs from 041 tO 310 aeonfl. .* si0al wns

tranr deselOta 4OI&e asemuefit "x 4"$

$*wlL tbis *mfrnte411 ti mnfol beat eas of vim

dasenimcf eraws 1s aWanintOlv 3 10/s.
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in vlW s;vp*af 'noats wMwm ezsifrs

na"Otl mnw wkoas lobta*w "d Ista fl U46n~ A

o sIn tin Ow e upr kme nso msu inlpel vat tins diinpOW

4inluya #oe** tinNU* osiloop.o Choton~ Wr. haw

vi~tbUfnt tidnfe f h 4ewwA.asd dtnn 60, tinPP pb0nt

Znp aflla"" flo nwrian SW*n Vn v fltz S a i byena

maflating taoutpuc of tbe ndirfnqnyjmol~~

witf a caflbn*W audto t~nquwy nflhlator ml ttion

maningu tin npranttm bstwna tba, Ovanl hi am tbe

lift do* to a$*.bsta iftlC apV*nnd on the oniflonop..
can was taten to Imsue that the swap nw vex nfl1

be~as that mut ftCh v'n7t powean '4z vmv" to Owi

pofe fot suloiwa apwodvo to sanw S rsnfteial
broadening of inlie bx eing *flrnS The Umn smnafta
of tin W~ %Tilter MwtV** van aerWi 04ESwSS te puewet
OWy .nitOtAl baaeig Tie outfwt of tin X04ta-
tnqinby cOflhator was ejiested JA a nois Vvisia

user Anemia $a M"tu v01460 would "Mix in a

liner 1nass~a or %be aqauyuAe of Uwi WAl uil *s

auspuqs an tbn afiflenpe * ylas pressure was tell we4d



In*Mestr to nwnm, nam Of tin lin duo to partial

natwfsfm of tin saMple.

01010e In oztew to abmla tin ben fl*al hainpatsty. p*
Zampw $tabi User we 006 n ptAnte vOpenfa and rumn~z
tinflel MOas tuned niegs ta0 StaleJU RaspmftIy

COctrol. Lttt XWO*1 Y4365. tmo ssqa~ used during tMe
prontdur* was a 4,.5 Sour aqiews solution of moor Ii on

S m4tA-wIattwo* wiax tissbO tins twar vasuromd to
betflv 1un atd 14 to Cnu an ruesaIntzs emotnse ait

the acl 1 not ox*us. ism abmredtobea aim o

nrtin O~~ puls sesnl Cs. OWn IU 1 1 on b towns swo.a si
16l00o (a6I)ppido o trfloWb 0

pfl" tnimiqn Sn ow~s aw wig ~ fln is 40applied

me tbin isO fount Ub" a* miUs of adaelp a for



14110** i OV1n nw Op* this nho wjnuin 4~ays at #s

Obten nf0lsd vat* fhlt is ver noarly *qnl to :*tnto '

or V4n ateral. 'ýtnifts*1e so**wAlag of ?k Cue to

41MffWas W, nwlfl tbzrzA0 a& N"l ,0 ill 0nw 244 so I'szW0ý
nodw. * eb fflts to onZOf 1soIzt:1s toso 1%"a

Ins t boa&wo* saoisblanen shorgt, puhi 1* rjgn%#,fl

kix"ytW~td by V.%aS. Xn~usnrla. c1*~tnU co.,' 14Th[F ý*Asd.As .iow# ýtsxs;,Ad,. 1% Oeansid of Svtalit
*OdIUiW dts~rwt U *an oil *ahll5 4iky)A*14'.775-13 visit

3 ~Akudatram sw'Omnn edditiw. * Akpan Owosso or

pesro*sw= isOOsntft e041" vitsh ol*flshtna
11w: we t1na so W ;30 S*b* tinnt* *a eI to

1tolrmoop sin " lil boB "0""*SU erntvomx

-e bl.44 *Oil ofsi atb ms 4U904 af, wn mums w



a&
toos ohitwa 0fllu to kai" to be 7 altocss.lno sotun

*ztuzt C. V. MOAebr Jflbua 19T 1

pert$o*Us ni*fr n borS to be *a thnansaoa *eve*

stoima in Juster.

ýnw rubtdtua oample vas VO iar Guwed 'by

Dr. ,VIlflax (Mpr of Batt*).!* Mnortal Zstknte. 'in

wubi4twi Wa been diapsne in pore rf$t. 'Me partileo

su* o? fs CtI spurtian Is not, known,

Both tin osodut a nd tin rubtftua nsqaur nito

placed :=a pytt tutes which hav an utlO urer of

mo a. n4tn tnelo 4teurar of t am.



t.LiS( IV

1UR1Ut~h Or fl?3flUw?3

A1* UAW width g B cr0 the sbmnp~lta spntwuw of

mtra 12±0saliua was ansunod omvr tin temnnuun ramp

30to U-10 4S. An two WS5CPUwO ?WSQ*ThC$*S2 3.3 i0l#
am! 11¾) *a/a. aiottns asur at 9ý0 C.j tianfn.

ubuomniat vex* wand. 1 both tin solid em! lquld

states.* ýbe nat.lt are znbmn*d In Axg. I, and 2

,,I* probable errr la Ube data akt 343 a/s is

±t ).X31d Souss in both tn lUqUI and #*11 states. At

11# in/a, the Probable nov"r IS :t 1, ý $*US$ In tie

molts stat. "nd .t $*cguss $A tbs Uqldsit ate. fl1w

prabable error was, ants ted as halt or the d1fftnwe

between "lu h*tasm line wlath and tin ttsn its wmid th

obse~e at eela telentnn. At least Alme 00Sarnansas

Vare mod* At 0soh teqsntwn.
,It both ?nqtaetea, a lsra Sinr"So In Use

VIM 00h~r "~u as0 VOWtupn1tue of tbn sewlo pOsses

tbrowz c* mInSA isaPoat- At 343 bW/s, tUs Wwa with

Is 10 36~ pus*~w Jan* beonlsaw' and the Urns vi4h is
X)%4l pus* just SrtW wltU4t 'b# mis is al SSPýuuSo

29
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in his Width upon inalag.t At 11.) ass*/a tie li10 Width

to 1.fl3 pUSAs just betfae n01lwi NM ).361 sanos afttn

rtw44P3 aaap mw te P*-*h is a 414- joanne lto lie

width upo= 00itiag.

Iwn 48. 1,t It is seen tbat at At namemeeO fnqiwnOy

of U1.) *1./ tbe U"n width S~ of tn racwud boo an

ssamntally constiant vaiw of ) * $* pun form 310 C.Io

thn xa1wllng polo;. ft¶WA Ina fis * 2 Shvn a diftfhnat

bAc litxisag * pont SB line wi131 MUS atn ns3sP C s of

soidA SOAd OXM Itbta a dopmeomas oa n 'Co omaweý

tweqnencs; In odditt~c at a nauwzneo fnoquny ot

3.3 z40/, tie Uzw width cnt~btts a slight t*wpswtun*

#epeWOeme * ~tttospsntw dependanee is lift *usrn~V a~t n ýt ta/.
,*,bow *oba utltiag Pount, tbe lin width of, '~n

liqufd .tblabgs * dtflsmont bshaflaw. In itin eomnprtwm

rou -.o '12) 0 (t.. the width hasn th in AWW *fltflt

value iaw t-X $*uss for both roaesonetqni. Seasr

tin lUn vtdth ot -;I liquiA In this rear doss not sztibit

a dependenc on eitflr vWo*etun or .-he fllhnn
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4U0 *0toompsjp of tha absoarpttai mrw

flum tU al A**m VnQo y or Of 1- ta/s Oft plmt~d

In l.3., AIkN ca11bndof Of flu ftleW ~eP JA ttg. 3

is'. )2f ~Sauss per division (*ash tdtflsia, bwht has bown

Rwdcs4 lin tha pPizOp"p& princus~ nIas~ #* o Mi

iste Obci11OSOOPa scnan flort# total of V) on.). in Atgo 3b
towocsh Yje 3hz the cialibnatton ts 3.flC rises per

Hdivision* A,-, 3&I; h *xrbsorpticspt onfl *tflg 01V1 Q.rouei 3b ISin ain Po*ftit rwacnhe NSP fly isV
Sdifunn in~a so 4ld stat 344$ sodlisa I3s "*w *tl9ts

nasa ttwseuan ito Is jsin tqou as the tilu nson fus

or tOn solilsd inlqumd wUS4 tin tpwrod pinesU eeist.oI

soida liqi sodiwum s3 of n tie 514 m0 liui nsoas3b

ins4 at twin 1lna toawt dw *USTadat baquth 3 iss

tAt 11' *t/S. At 3.3 Ws/O tino separation bornet tin

tester oft the lUqui4 &Wt sold tinso Is $.C3 Soue ins
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4A nrtnMl fteMl of 2M2 s Ons faof*

fliftso**e not otinp OS %bo us Wag oftt sw*U

.pwsegss.O fm U * 3 go/$, V40 nOPnttom or tim WO line

iw obesrnt to be %2 u rs lin an szwrnl fl3a *or gyra
SAnSS k* 6¶0spen~tttm at 11,0 a/s don* not aimwas ache

zintingA prwsndvn pnrsues".

'erWI~sftIft ties anid Tof sodinm nwv

neared as tetwwfoc of tfle*rein* row, two nsosSsO

3.3 t/3e At/ vA t 1.1 4.7h gnTztie lat

!epevldn-te zwrll:t t.a iinkC. cP 3pC Aulse. ro10W

tyMý accqmtno dWO poorll tpia1to~nio 1,710 l'l~ was UAW-t

The m eult f >?, si-echoý4. neasunnwtstamsiu

3*3 an ,nrwe 9Ivnqum14 ofl $.) *w/s are relaxateion

* .oae doraeq';--anna mranvM$ ttprow sips Withwto

wa0± (AsO Coplefld o ti un orw~e ratVio a.t* 3. in
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tlnn* iaavurninmt wits ox taewd toQ o9 nwzwleuaboa

ti' Z it ibec~wd, ¶0 40WOo* #4 wtut*4T sur"Py '
incnuuinne invenguue flrm a Valuae of F6 am*. at;p

to C 1acO at III * C,. Withint tb 10tta Of nMPr~inata1

erro',o ;blzl 1t aczuiva~nt to tin observe behavior of'r

fat 3.3 it/s. Zn rian x*tit 72 zwilme eassznflally #ntaa;

frofe 31P to X0C, aW hals an awnos# u~lu of 7 woo*.

Aiezt4ug begtnh -at 990 C;,. at ij tnpenrtUn* Z2 hos an

*flnrot mlt* of C ANK. At 113 *U. 0*n niM2a is

0o4p3*ety ateand Th2eno eieonaai to 3.>t an# 440

nilassd4on r~tt EsbVn ninins cstaank, as nb *"Vwm

Zmasm cwdsr 12o1 am*~ fuil 2 sbnsswioh

v~ztabut* Uo Ia boadenIn axctbttmi by foiao tin

tn2kuponu alt~ rIs r*onaitotn Andin the mibbor ier*toa In

ltat sidtin on 0mw as. dia :L) nauit are0 ahts 03#5*a inJ



flu. M.w relaxaztion vas do not sum mwy snasmiws

WbvlIor in the ragtm or tbe foltine point or £Q$itt -,to

v#3=6a-,lio dtuus Of tk* Protnf In tho sodlum 41ui*rSiam

vern nacsurec¶ b7 Wtoe spin-echo teotvqtw * 11w soap) used

In the soadlw etpsrtusnts was also used tor those

eaonnnonts. T%# rasu~lts a" flovn In #4r. 7#
H4o 44incnlous behsflor of A" and$ of' tho Pr'ot=

In tfW gaowtdis=±# lo *Urnn at tin s01tis point

W* od~k 11 -S , n'Infls.C:M and7omawmnvW

a) nw =azs )-C bsered ,i th e~h
7 WsZ&E I -.h 1**r14)an IW.R WtRswae
bul ol* .'t ;.,:as ' a 0 "0*n 1or on tcc, Itisp sosa

tatnd fthe b nutt ul oil.r .iSca .3no -who tslpewSofah

cur : s 3.33 eaw. he tin nlatma tin -.hat 1340sia h

I.-; pvtn inprus iTA m27, */1 as larko As itmis In the

bulkn w ul oil Z2~ tz~ tennu.6m*adI bdip

in In oiflersmI tony/2 44* Nninr ashf U ist inrh

minutiw *ausing tin tin bwAdening of* sodiua, tin two
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isocows it ntb$4iuma1  S and wn Jznstp in Ivo se .

of "*mfl8!~urfl or libA7or pr*W*Rw In flU. 8* tlu tome

~ow uitaktnino~e t44v, tin sutltsti..Il varisiam in

utant data is ratbor Uwro. ~n probaba *Prot to

e~tote t; be + )4. rues fMa pra~bab ewwcar for flw

rMubidi4% VntS vs.atlaw tdSi the *am way as It wais ftr

s,-ne ime viA th manrmnants* nod 'ua. ý.Ithini tbe mItta
of nfiana rror, to tine Vlidtl If )O 1is obserned

to* be 'the *otn In the tiquid and the *aUd * Na clearfl

solnod itsnmom lino wore not obnrnd ai t~b sn fltta

POW, an was '"Ae "ase vihadniuta. Znstemd* durinc the

alsng~ apa rrcs,*e10. wpli *to~ i obnned to

dnr~wto 4 level uo1 tt V,*t Is itnarly obsourvec by :tw

rwoise. .3Stor ;he rwbidiua has ratted, the sipnt

:zw thlint vlAt ct of ±b* asl.U acn Iumsi ob tawt

Is pneentd 1A #IS*. la prolabls error is esflnted to

be ± gl au5* f41w 11m wi~tt lAss an awngs wialu of'

1t6f Puss al.z3 C. *M deavooess wish Simressug
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Jýuan balmw -t* nwitnw poilat; 3C.0, the Uan wldth

&t'dsnly tecreases *vi 6e% aenrs aba Val%* Oft1 PS110 ýb

fUeA with It Obobsred to be 2%*1 gaulsS nbofl tho ltl*#W

point alsoo. Thnntd of' osbibiflar a Umn broeddnWtora

sodium did at the ia pntv it ý' shove a lSUt

narrntne. tu1'nni the ca*$a tW ub*b tvowteaitioc

tafls plAft Just below tVe siting pint:.E.TEIT53rTF:EEEM40 ifs f -b ýz.

Vbow M h o%* t .i wtz.pit h



DIiZ84=ZQ tW RMZ3OS?

Aq. (tO nbatz Is w*Il c*4z for atonS Ue

$tos# can be unC to ccnpsn tna *44a-spi nlnsatliu tie

P2 so doten~in4 b tnah siw pnssgp tecbniqw* I n tin

relxatontin VbIlkL Us boen dotextand fro&a*

*%u-apin nousinntt o dennmtmd by W* wile

techniUt ror scnlu..

0I (pauss) (40")

pQUl tsolsqtas at 3.3 A/s see wt possiblo because of the



poor 1t1-wraoin n . Mo data $A tft aom

ts'bu)Aflon tticsut ',,)Yt In tinne zpslnmote tbo pcn*r

pnolstan lin wamaoSurtng P was chtad bry ualfg ;hs slow

panaSp *oWdaqun vitt. the haiM nosnlutl*A s~tawo~mr.

The oboer~e snomwv Inv~r~ bwwenf tin* sodium

Umn wil be 4tsoussed In Wrn Of sewnft bumssn brW'cA~ns

mobmnisxa detnase in tink littis of tin waolaer

*pint nravs Plan svtUUMmolts nout *,us* brnodndns if

%nvlowa* 'No Oossipa nWOht~z ia Orpc an suno~n uvat o

V.he*in kalt~s pint "nttn¶) s tintlatut#1 Oaxto im'as '
ckwasoae at with11 imtnaslm ueubý nztzn vinti~n iuid a

*An 410 5t*A tM* slakd.~ prso*** to Otin spl*iatfl spni-

y~lrt~dn t Wfl an SShltau tor Ie followeing g ?a Ins
routifli44 m tin " do lno ith MOPE 2an liqui wmdd ats

altw 4a rition with4t Irteawtia P.MthsIst to~ 'a.rs sass

tin z rat width of *4v:A t ~jr~Uin liqUluid isosrvdt ai na

ptbo xaf (. *A dnmsbe i uN tins.?~ tin spin nmsate

Ott to* 4A ineate Un tin #%s-tlppins xwn***s up=n

MU~U4 OM not affto; -1 1 0AWOr zlds doss no; apaaw
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zo be a protable CAUse *S**w tb* p'tbiUtyW *f t
ffuwplu Skwoulc dtonase 4tis to the earwnsf 4eonase In

n6 'ete n* ut of n*If-dioVstmn of lo sndiaa wtwo
1mviime 4 1i* Mnarowing duo to sefelN fNSIa in

slis L o n~rwc4 to bogiA at 197* Z., sam there is no
n0am zc' ntpet then Gtftusio pranS to t b694 dlownS 4f t

sCowrtedf'ui irnatums ýVheNam bee obeetrnd~ tortwns

it~ir terwtbh mo&l tUs botnf theredt cnffweiat

by nwvral oflors of aspiuti~ vopm AitinAg.-

Csni, ifoortfl 4, 004 A L# "nlwtti,
NuUOwO Cinn;o l 3994 4954

Ia~oeoneoasbroaodaing PrOfltes mother asinalaw

v~oi u §:b o S0n.tihf nulwupnnemSes at
raimO,*im~nWby 4e maitud e t* toal saite.fUJ

Volueorin a's Vill p"iatioato itbemw neael 1 ta

lhe attiv* ne&Xt of the 5*le* Is xngflgible **"wed vti
the stuml lbw vwl~bz ls. 0tmlf IA ;us "so eW

sppeiakbls "Larsttal in Is dun o S~(the lonl MCA

praiueed by Nttoo veraXsf asiaar nI~b*biw, paosupote

10%s# sal 40lsitc sad spie of *eaectrcnh)

In W9~* ,0 ta *eemnGw i\ OwaS or the proton

0. ionfl, tbeol#, The 0"0 Ste"tatP4WI*It



in tuf fWr Sstn isaa nL of
pentiol asu. (reap *f Parttab 4tnr )to 31

4nzasns,# but vizat man Oesiat over a lop vww
of srntaol sins., A oat nuW*Aw tint bnasuao Waist sa

aiMom dioxide twe ift C$*naz npwrio msptibiiU~s,
iIaotiest in tb*hua 4U1* t*scfla or apile field

&,vtn3d zle; mtsr tie interfee of the pnntiols aM water.

ntwfomtboprncsa me tkn surfaceo 0a #jb artial*

pOtcc.,a in tie WA 1*0ationV time ýýcv of e protmtnar tInhDl V tffuo ion- Inn easeny fle surface.o todu to rw

uurf'da" of tin ani~AX*Uati nlntiiutw duo to i)

bnUk liquid ;t tie $Urfea" is *vall cO*Mpee with -ý ,a

to,~ if it suap roar +tie surfec for a 1me 'ift

cospewil ZtO AbUhi voua3 be an nspluniwa of' 'why 1
for tvan midtxw 4*serease as tin disa"00, fwo any pount

ia %)w bulk liquM to a rawfa Is miluasil aM tie mpar~e
to roiow ratia InUv Ienan; ut.is 0 Us *,an* tn the

partible size Is rodveed
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in order t td i alwo kotSit

line; !1' a atho prton was a~suindw In tto sr41ta

awjnnvsosa WI at Sa. W1i of' the buDk o1l which Wbud

4nnw iffl thu Scftnf diepnVgat 1n results at*

siw in~ j sd ', Xflo~s~iy :t roam t.#""unwn

zl tlw p;erozto In bulkh oil Is 31 7ams la*19w than ofa
twproton 1in zý dispemia.* ?ila nwtal. is siztlar to

-he nosv2t xtpor-.4d by los f,*tr the mixtww 'of water at4

sifloon dti~le pertico*s. Piao v It itnodta;

abion :vieo ar. izm in tin dispnttlim ax It is 1z thn

bulk oil samp3* v '.I* relative euacaptibil~ties of0 sodium

at~e petroloum (in~onwatimon an3calklte, 1i oil in which

tin Scti'JJ Is dta;nn.4x is not Avwaflab~t) ax

respeottivel +).!j and - )*C3., .*,P-not $h~JVINAgmV.S~ inHthe :gwzýic rIold mar rin*odloolinr~ov

tin possibi-lity twists th in epi* #I-apnl rIaatioR44

of sodium wuill soesit of two terms. z! or await rear

tin nurfenn$ to nucisi In t0n interiwof atbti

00dmU Part~ois** Low 40n tobn ex sOf *,mo 4$ ftfene

relaxatio tiaws 72SZ a"ec26ta;W fOr tbn line
brostasig up'w se1 1 M 1 Although sod in iU a soU4 in

tzhe .i0otuietw rawp fromee v,0 *t its nilfls P44*t



av. 3q10 1"0 twnr is Ovidence that msrwing or tbe

reSomanos lixn du* to sol-IftolitNi of OW *Odium SVOn

estab2±sind bolvtet k sitig point,# ;in tin soeftX4r ft

,rw awrag* sodius atomR 'C peass frm bulk Oadtn to thn

sodiuur-Oii lnterface 1s efldentiY 1MS QOwan42 with72
and "I-Zf sodiwt believes a snig cflar notai2,lýthe

selrt-lrustima coetflaotnt of aWliva may inatone byr

sevoral oMrxer of imspaW*e when it zAtlttt rn tbita way

tho probtb±Uivy bez ~a given nucleus vom4 approatit tin0] surface o? tho aadiua partiols t#W "Uie according to rý
Q)vouit¶ be cr n'fy fam*4 upon nitixg., -U~s pneess

c u& wn occ out for 4b* anmoals Uma bromdsuing of

sodua~lntmntan m tn otttintof nlfntifftuIim

in -,#b ¶ e saMt vai~babiat' 4 ' ?umver no daot m Siz

"N. Hi. Nachvflb, Z* COIata lined J. A* VeIL,

dit~simn AIn lquld sodiu awe enisbla. TMis istnti

I *At" $255 mwstOd 14int -a*d"45A

dstternat boeause th in4fNftwn* In suseeptibilitins of oil

e0d sadiws snOw inkhomoAeiti*RU 1K tinnnt* WAVU &W*

near ztn surf4ae of tn soadiua Prieniles. It this *eor

to came, tiwa c**wv1 wxoaUapt tin =piatuft4 of tin

iflxcOpneizin to issnese as b10 , tin ezterml nntoWU



fulaW, Ix limaceod i~ushould be xwflnted la.i

deenowe In 81$,an uldnn~lta1~ as %Is $.nmflr* hi

decrease in C; Is not *tnn**~ Jill insveltimof, Ago 13 Owu

ý4 reveals that, tbe Lis vitzh it flqu"4 *Odiua is thn so*

for t0a to n~s~nano ftvqueseis, 3-*3 Ml/4 Md 11) fA*/*

Svltlenidy no ntlotirbl difftnusa in aMt rias*Afz v~

fram qhs diLea n nawttc Awiceptibiltitls lof oil

anCsd ±M1uM*u

K 4;aoe atrwr knspecfl: of ?ig. 7 wtShows that ror

Z2Auseszy ";at cba prtatma bekxzg, in out eanst tsar toe

surto4.1 -.be nolum parvieles, Amy bet twobfltsed xis If

tiywere ia a soUd; bmin tink 1ae value or eMl ;41in

tosodium dtajrsion. T a inewxwr the nWua lei

as a solid at cer n*Utti at thewnton hvw a gshtr

than tb8 1.n .o~din sus2M difftUSa to tiasrfee.

iwuld be exposed to a sem-fSWl44ttloe; mw tiny vouU

ezwrulas 4A ikahou"osws uagnttc riel and 4wWnsig

*t the* nucli would 0oUr Jest as 'pnflnty1 nges.4, *It

ziwa dittNolan Viroe"sa sdtnly iwsnaees uaponm stin, tOw



aroetl~ty of* & gitnn owl*"W WW$±nS ie wwfsow Is

speed up Ow. am! h deit~asla pwn"as to 0*nn ties

n*uutng Al bwoed~alu or tim v0#444 11M #U&W *lt~tl~

It r~m i~atwraoptt~e MAwv tOe .urts *rO prmuAri1 flImG

by nawole xnor t~wsnrtan betas bowt toptier as a

sol$4,, mie wouki "r; exw Ow etftev to be 0oo~atnu 'pm
r~hsextmnl aptett tio7A *fIt~s U IA qrseematt ith

exparlma; aim*n tbo Um width In the Uqvtd *%at* 35# not

broedenilar o acoww sdin sits,o ts, souspos o

rubidium, fl)/5 am! AUiT, is natssUo rubimta w~re

Atnvesfl~et*4. uutowsky 5 '22 be* nwpoxn data an uhnJim

vidu**Oh of 4r7 Ioiow aM abov its maitizs polts. as

line wh imwdth too siin eof t be Odeo o 106. "wU"iam

drem ats ofbVA p"ot tauma eprSsp with -8145 fhlutm in

14t 5",s ef4a am bo OMterb uia'l-tno"s vreuse ihn that



*%sind in this ozpeflaat. #fwvrn it met be acte that

%toa 1Ur width a$s nports 2n is an OWa awwsp 40~

to) Ot. 4reaw than Oat nwportd by Ontowsfl. 11nn Ios

uOWli 4tttszw IA tiw usthod Of 410"1414$ 'tb

ntbiuin Ouzwakjy* nd tnrl oil wblt vmffa vas

Uwe ca gZý dspswuinE *out in this mesty.V wxaat. enr

it, seen wUnwly tb~t the dispersIrng ""tstomflc1 *enact

for tbet ltzrr *ls#pmP.tr 1zi Um Vitdtfl¶

MwUm 'fldti Of AV as 3.3 *0/s as a f'wwflo

of twzv-,rcu is as~piqW in Jig. 9, Us* dou look

sbol-A $flenzinl in chano*tor a,* those nepword by

ouvo~i0#2 for ft 8 7 flwn mu a t lo * soaw sntisnoel44

nwVltatoc in the dale in eit. !fl lmewew tbsno A" eamgth

poits o a~inetba; tb* Line width Vrmdnn# a sa04on

,do**** of about ).l &*uss Jmst below vin zil#$.a point

obsrwe tinro~ breedala In sota 505*s upe to4bi. as

e~om iso I= s 1m 4lth ofM sItns itl 0ats toatnlwbfle

s*Mrnheb aWiaree, Tvthou stt rsm wioth beo ess aim

iSO WS iaf st Atin.# k V~ 0VM%1 f0
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Ste 0/0 rnpn 4n3r. ~anomnam vmul4 uonwa

nbidin elan. it has a larger )ypvntl pUntoas *ao

Satiw. An taspente or U t a t T, m a u d o rzbtftnm,

,W~k.) #oflarg an OU* *ntnl by aeaww o nutfaqts

vonwale tnst 'r *Ta fr ab towe tw altun pdflt. X0

amVVnoAsbl* a JA~ ?I Was Obfeit~ UPoM petel tlaW"g

tin usltiag ptait. iThy wny usabl to obtai mw niUble

k2 doa Ix tin solid Oa (v t beaM~ *f Own infoeattos

~~ ubih is awstUab~s~ It AT*"%S thnt th*#in QIarM*#1

nlflati0X oamaran U. *..ol stm $AW ageto
tin* Cata~nt s"bnlsm in 4eterwule4 VI* Umn utht of

noie tio amd otber instrmawaal problmsn assoaland

with assw&rsW aorw nlnstIun vawt. Thin abrnwT
to tI=ne** wiltu Swnaslne roqat=* ia Ow sod aMA
to mAddst~y itanass from l. Oan, to 2.(4 so". ast tin
MsUMs p~dn. so orann of0 iz tb* nU sol4tr*

wno but tt~y did flso""rI 'V*L Uqtdi aM *4w*n It

to bo sU~lst less tben1 war Own aelifa p~ant. Th

Usm wutl 4th d int ft. 9) 0"a 1*=%,"Ube #'wsrG oti lntOeg

tit T ( 8) a) *ovfl w0O~ ith INo00lao' ?I t #Ad no

A Lovftattan IUr abape be* bna assuaid for tris

*fl0Z10n. ha meltn polat s1. 03* Co
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bitU 4iasrmtlswfW iAn atVs ifla pt"&4at skinM* it

satin~ , isnr sl disWsins 200 Pigs. 1 In t it enu be

ama its;tw it wl0% MflVO Gsib Vitb a ldtwteG L-AA
"ts**An Solid.M A114 Vhs/U, Mflat wiitMOS. t*Gf~*Lft

vanor %4;2 1n tho 39u *by 442totiw ls"Zag P"Otwe At
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psdu*1gp I.nmrn woO @% pussno &I ste elcIagP ptat.

5jtrAttiae wvinatnf pnn~sns 66seuan b. nat.wn
tenorw $A deworttau the Una with at 11,* */s in ste

so1t bnauae to this use Wi"Oflt"f swp ?01 IR

*enGto 4nnfl60 free 15 am*.0 as 3$'4. we Im94 a"*.

as tbo aiwiag Punt. x *ItApirttflee zwIMflOU ese

"won iatmmlssn the ime wiutkv, thls iseOU~en

Zn36Suss ab wewtious pln t ibis mdissi t wasee4

vsthavt an "olnwis gtadpl innms ueto 00is i03MMnn
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its offtat ~vcUI bek nfleeue4 In tR bnnor Of -r. upa

mwitim. Kb enemiems bsolowlr Tn *0 tto filving point4

v* Uto vd fAinvr %bo pwossbility that tb$n Us 4

teqa quvmpole SAMSteRn Itis tb* s0116 that mY 0sac eat

fa Vbo. tfll dyetrnso otýW tUM linedtzh should be

1*westcsa4.dt7zuirstv *tor *morp eewmotiv to R:z:goa V0= z#" w : :uet n 20t qUadrupVls:is
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W~InM t4*aUMd14%I zp4lntsb 404*M worsvtalfn pina

of dtnctain4 Ct"We t~wtrAMm Vui to hafl a

*0mttUMOs *nsrtlbutinotm *r wane from I/oA

~ ~ a tor Inspolorrptiflln seWl tzta

*Inflc qnadmzpls 5.ntaneflcp Mytausea a WhratenIA# of'

#bw nosane Was Instsmd of splirttflsw tb line as to

poeslbU vitW slngls owrstels.

s4I*As vary flt t*Morets .eAmlso 4Wn IMPAtniof' mntay

fV,,, ie tt) prdms oat traperIn tUmin queruol sodiuy

ltemto*enron a *Utri qu qupovs inwratrcttn will b

that tin* e#str tqos dnpfle'M Ix tr~etcn does grnot t

641.9 catribt), ithw lineWS"Ut Al* scbd auflum ofn V40010
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Um width Is abusorn to to inemnlVOenu of Us tn
OAS depadat mt ttn Szwnal agatlo ft*AM.

II* eWPftone of sfla depth vlUl be omatden4d.
22

Qtvwpaa flA4. bano ado a theontinal otzal7ii of raw
m. 0~sn mmki W ~aa IK.I qm

a2ý was ctlm nqs 4464 40 AZZ to5 19).

prWobl sad nevritd uwtr tbeory vith *xpartnnt. flu;

PW thwt if? tin par;lel as Uo larPi thaf the tia

depth# tim )Sxm 'imps my be di.storted ama tbo lUme

r~n Posiai Vattesd duo to a mdflzz of tin abnorptln an

Gisvornin alOe. 2'lzs Oet~ot is a ?NWwwla of patiole

aicroc "alti". t /o t Orfat orltskin do th"tiel-

Piwrlate an spieor* a v Laf slap sad henw sans .nnAv

maiu Cati or~ uthora.d fis tha t, as measue tintl

skinotetz aris no Liqrtat in (toe bow Prmnfhention.e A
of boAniei~ tenorog $VIsI~ of)) Q Odepothe as;be

oaflt no. M*et *a Ums abeve orP00104 isat ix flU.
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001"m stat. thin eximt 00. p"Ostbtfty that solvai nlflj

4ar Che surtano of tbn partial, xwin acedu afl t ten^

,:!, and v1Om *W#7 fn. thn RurtC(t, aco~ow4Lu to i

tbO exi~tteMe Of) t0040 tw torts In %I* Solid to admttted

It Is P"ossbl that attw~wtln ot th* fl nWOU0 fUO

due to skin 4,th .tfoiss asfls2' at" ivponat" at

1i.3 *0/0 than or. 3,3 *o/s. If a upbolasfol partIOle of

rodiuu is toonsids~d, Ir.to is rd that ~Nof tionumalet

o~an2 A tacov rtorl tinl d ~ttvnen r zr,/ awit obsened inH )A vav soiuspes aam*p tn atso 4trpat £pr~mtfla *Mt

ise soWr by I'.3 ata aapon110 im/ iepthn sof w*/ay.

t1.1 tts ooWCby at an prtw tim 4*petm of Ati it

i40/80i "rismboadenitg tnobaVery Is wmsnthath$U n *fto

at~V bothm 3. W -11) msa at 39 evvat angt is 0 c. v

*nzBstmdI this er#yintri o abomselsto pe. t ?twpnk asli

tsatteabsorption UMnshasld ina ac tbaocnter Lat

rhe ttn tWan tb* ants 'urdr tia nrw on both sioe of

tisut Orator von* c00420d. it 11012*/a a 1#lign; aqimO 1SWr

of, tin arer of V,. Vail nloed in the aSuo~rpto tn aw (t
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bth~ atý MW150C At 3-3*/a, ,inna tIn usmlnrt
nate. ratio ts poonr, a 4IoPw asvs0twy or J*%owte of

1*: waS$ ntao406* It *A .R*tawwI*u MI4tt Ohift Is oosuiap

the asyatry,* the ASY#21r should be p'nnr tin dinr

sin entervnI Sr. Tbil to *ccrnry t* flst was o**ra~.

ýAlso ostbash twoqtnaissl the area uedr rt bns ?of± att

ceurn swaMv ttn higher DO~ was greetr than tsi avem izder

tin ctare soword vhn lmoer b%* Just tin rovme voAl bo

S brosdWeo 'i suta4em&toi vstol

'I* nucitar spins yr b lnvttefltl*g via tin

Conduction *tictroct. 'A* Osintrm 9piA PaUrl~tonlisto

tie d tsswet4 t polarisnlan tInoasee Witzh

broadeinglvsh Is #Wern Is hash fielddenetso

Mntnal an not uuulorstoo*

kfloa..terp and JIOVUMI>*S* law studie a 675560

g U. lomeveap aOW t. 4. ?!wland, X14. MT.fl

in whioh they ol1ep Shot tin its Wdth Is ftotrt*4d



wtfs~lly ýbj ancaepSnnw ea e$rtar

tin iIe. fldtfla of' the abUoptlon ayootra WOa3 eaw

La" Ina Wflli ttan3.Uia. ~fltiW Sodium ant th&Iltn*

4tftn In &tot* ic fe,# iwtr et netunf4 onnturjg

±eono~a pomnsata ape do cAswst,# and crptflUno

AUOtIM WW vwOA nor, ezsn0 a dlnot Ctnnlaticn

botwea twOIt abeorplflo cpntn. 5oWwr VO~Wn an

out epin-attios relnatiomas# a browdntn iwohibtta.

MOLAM v$4ttt at to 33 to/*$ wkOrsss tin lISM WitlHo 4w t puno 4ipoU1 brasoedni taMl be ý, ks/a. no UM*
v At 0 ) itePesus or Own n#$o~mwe fweqsOwy

troa! t, /* to 16 a/a. Rmnvr thn Urn vilt& atn1

*as *nwwred to tenrses traM IT ks/a at. 5 km/a to 33 ks/s
10Aa/s*. 1* Pnoe"sdij4ata A"fra as asqie eMztaaiwi a

ZatIWtl abundasGo *f tSumoflw *a AfiawhtvttoA oil

unrifled aplesS Oh~ia VVe UrA wiStl to be a Nmntian or

isotopic obwtaaan.

Bl1n~nra taterpreted tin v*mit. in teons o *a

ewebma Wt~tusnfi btveeu a pair of aflear spins wish

nneds the AMorI dfpl#o~ iUtoient to inw **no fitan

U0n OMAn M1 S~W 'dali VA$WSWIOaUt In wneiat#bUs aint.



par tho 0400 mboan te mbUdwIS t am Ibotmos Vo over

qfp,O tho tins visa vws stU uwnI. tins bwooder than

vaalft be flf*Qtd if tie dizwet ±po3S-4±pQUI* ntnerotia

were rhe so!* bradeuiaS sgoui In thi so can wy *"slsI*

to an mnisotropto tnt*;z shift and tie pnifoutdp*3ar
nnercattrio an1 the broedonirsC nehntsnw * Th fi*34

4.wzndrwe or tum umn widtt in z23vos rsot ateqn~toly

Ox~ltmo 5 -t mZlwvro Omin ;nudO-&ipoUls tone tiona

are no% Mold dopendemt arA ttian in no ovIdom of *A

WasiOneopic }Catgft; Shift In *odium, flwn tono tzhflr

naults do no-, help t'o ezp~lan tie fiebi .14aaozmo of the

Ume vi~thi in valid sadtuma.

U~oeterjpn end Vov~anl ven aurprinld ;ltt tbny

waft unabi o doteot a nswtan*= in ustalUe thAllitw

sbnet 1-fl0~ C. LaUn POait of toatltua Is310C

They ocno dind that tbo Ums wat quite br-oe4 in thn liquid.



Z a bsowrpiwt apwntrt ofn ts2ooi

nas obsarvad tosa Nntioa of tewoeratuno In ths, nup33

to I2? C. by rMncus ol a tigh naoSlttiort 10E spenrO~nt~r.
';:a obssrnd" telting point wals 990 C.* flw apntrn wasl

U~matizated at two rosamtno frqinacts 3,,3 MI/S aW

11.2) to/$. 'rho relcuatiOn tins P andTl or NOa23 w~rv

swarard by the 5pdtvOcho t~oac ituej under tbs so=

At bott roeaoanos fluntnntie vin absorption

s1*0Ast *rt X&2conuivtlla4 a, a inE1. ?*SOm*1o9 Um with

no *aser~ble fne= structure, It1* width o0 t)e Umn was

tbsernc to inramse upon l~ttng. lba lizn width of

liquid sodiua was obsswnod to be tieopendeat of tbn

nsmovazw* froquency fror tin two frequencies lanstigtutd,

the fIne width of solid sodium was found toabe broader a**

tlw higbor ttsooann frequeney. Aý deorsse in TL. uion

awltinvW was obeentig hmoveer no discontinuity in TIa t tin

welting~ point was observe Mw fivqreqiy dependnfl of T
in solid soditum was bardly observab~a. In this ease

computing ?4 from 11w width data Obttneod fro& a h$.gh
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rnmolutim& spec tz'ostor proewd to be mm Pwfte then

sue surisw- L~rctly by pulse snobaiques.

s~*a1explunstiocs oP the anon las* broalexUAq Of

tr* sad tiWA 200000600 lUW UPnn ultaS wit afloxw

however no cocwplanly satisfactory nxplsnsima vas found*

rtt lzmQmn 0eaeiisnis which way acooms for ths ftnqwflny

depnAdeace of the ItUn WW'th In MoQ146 sdinl Wit

consi0rd.n N0 explaunion as tW t. rod % fneqnp

depen~dece may bo din to SA iMirect inteitoton or tbn

nuclei via ý1he 4:0"iiattcn olcronutl 110lflr the details

of how tshis Any rtfls place ane not udenstocd a

twcoexineonce 0!, the nl$A amd liquid flos0Wo0

lines or s"iua at thn olttnc point wooabso*rnd at both

3.3 lie/if aM 11.) k40/4 At 3.3 90/s the seperntio

be*;wen tin cenuoen of' tin liquid and solId lIes is*

).1E3 p~uss in an external fieM of 2?925 gaus. ,*a*

sepatiowim ,tx -4hw two lines at 11.2 40/a Is observod to

be 1.251 ~Suss In an zwtonal fteld of 9152 gu~ss. At

both fquenetes tin liquid lim appeared at the 1mwr

eitermwl =&"*tic field.

!he* absorption spectre of wo, isotopes of'

rubidiuias, IW wa,07 in nets )Us rublidiw Vero

lavote i4ted mver thn teupeitbun rovg 33o to 40 C

ffcubi1at was observe to molt at 39.9ý a. No *ox"ea in

Uim widoh upon alting was observed In the "so of M7
hcmOver Zh* ian i rati0 VON PO0?s 00 a SMal



ebea 0041d hav e U NOU~ o1u%0 fts UMn wAS,

Observed to biacoms nevr0wi upm wurn itg. !taonr the Um*

width Is determined zsinlr by Rstinwlttiaoi mnlswtiw

pownsUOt for both isopeS.o tazsnfon any anonmo

Wo~intr In the resomsan Use is larpl obseemnn by tin

0nerwhelt143 infliaenee of ?lprose smos * thus no

coneuim uero lev~nt to tin .novlous beinte~r of sodits

can be mad* trow the rubidium line width data.

,.!b flquIAan mtoRlid nuaonane tn tm ofIib r' wers

obaorWve wbile tiny coexistod ait theiltn point. 1t

centers or the lines wait observed to be separated by

).9 gautis In an eztorna2 field of 7975 Stu#*. rho Uqu34

Lime afl*Ared at tbe lo0er field to tbn *=*stent

fnoqugny .3ic

Jeverul experiantus are ourgpste whioh nay

provide additional ifl'orsatton About the behaflnr of the

line width Ix aind ti U.1lquid sodiua. t~ost's a wor slhould

be enticded to at least anotinr rasonance ftguenty is on

attempt to detendn t Ift an c4* 2, r aused by a

41--ftWein tin aspnic euscepttbiliflss of, water amt

silicon dlaiosIt' t detertneflaa of Ptin ooofftlS$MI of,

oolt-titfusioc of sodium lIn tin liquid stte would be

de~sir'ble to OAi in emPlsinla tin AnolOUS broedetNI of

%be widttt W* msadiu fleaf ir. Sifts. bipartnass with

sodium should be erdtnwvd at several other noswnow



tie tUm width in soUAd Wina.

Absntlcn #pnrtnz, amd k, IA otatt atala

ShOUW4 to Inn stionte amttnioa24~ In ordar to try to

~IOh an *xp~wtimt for tat Wbaflor of tt* tim ui-tb in

Sadivua ainWOunant Of thekW fla th of 14! Ia

mtsAtO fth±$Ua wOiUi bo * god naborlni to begin with.

-foloout and Warýnrg twit alrady =*u~ 'r',a rai

£47.
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1j, ?nrnk Judooa ieCoh vat hoin IT% XazItngfto

flinUd* At Lcwboer 1932. 1 teoswd iw see eairnsstoel

odtzceton in ?')w Publia sc0hools o' Iaflngtoao, YtrtnU 4W

qw Uwergrda~nts tr*mL1Zf at Viriniaa )MUtary usIanttrn

vhio~b prwnted no tfw SoobflQW of ;Joincedegree Ix flteso

In 19~5. Pýro 'MAO 1955 nftl JUlY 1956y 1 vcrksd JAtb

twea~rob laboratories of' tM* Iawrnntsaal Sosnsa

A4.ohtwa C~qpa in VouWb*ePui*,o New York. In July 1954,

X win; on ativw duty with the 1fvloUr Air toor* ood spat

thenexit tbne yasra in the Moroinwsfl tAboatory at

ý;r41zz-~Aattarmon Air torte hue,# Ohio. I vm*utwd the

asoter &-; 'citan aosp'. tin Old* state UxawruIty In

19010 While in inOeNieS at %Ai* JtAte Uninntt'y, I bhew

wanked t~ow 1rate avo Le CarltonaBrnown

.?or iuy flt duty awstatv, I Shall nrw* asan

IrAntactow in tin Iýpsrtawt of 1 rlqsos at tin abutud $tstn#

Air klxoc* aoadomq SIA (Viol4O.d
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