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Vhi ft iwlwiikil •qoatUn of x-nqr dlfTreetlGn, \ m 7& 9^0 , Indieatoa

that tx» aoBoeimsMtie xodiatloB tlit aaattortng aai^ varftsa Imwwily with

th» lattice i^seizig, Ths «ard»r pranoDtor lunally aasoeiatMl idth Bragg's

lav is inclttSttd in d* In ardlaaxy erTstala tte lattiaa apaaing is tha aaaa

oxdar of wflaitada aa tte uKveliengltt of XHrawftlaUcn and tba aoattorlng oeeors

tiurauiipl tha angalur v^va to 90^« Bowawr^ ia tha atody of atx«ota«Ni

\bnm apaeiaga aza of tlia oadsr of tana or ywadndm of intemtante dlataneaay

the aoattertng aa^a will tba qpiito naall. Althoogh this mall angla aeattmv

iag vaa obaervad and atodjUid aa oarl? aa 1925 (5)» It ia8 not until 1939 that

QcdnlAr (3) !««aantad a thaasy iMoii aatiaftactorlly aacplalB^ tha olwarmtioaB*

IRm an 9c«are3r bMBU fw|rfl,injita npcB a stttaidal of eonstont olaataw dasal'tgr

Ite alaetcle fiald latsBaitgr ia gtien b^i

o

i% ia tha electzlo fiold intaosaitgr of tha ineidant boaa, /^ ia tha

olectxQB daMdtjr, A ia tha wavalaiig^ of the ineidant x-«ier haa% ? ia a

fDdt -vaotor in tha dlroetian of ^b» aeattasod haan, C is a unit -WMstor in

tha diroction of the ineidast baa% F ia tha diataaea batutan tue aoattor^

Ing aant«i«y meA <U ia m alanwit of veHvm of tha aeattorlng natarial*

It is tha intansitgr of tha aoattarad hawa t2iat ia oibaanad aad thia la

p]t«partioeal to tha aqpam of tSw alaetrle flald intaaaity. To dbtain ttaa

iatnnaity aa a Anctian of the soatterinK aatfba, attoatlon (1) mat te inta*

gratad ovor the -^ttHvm of the particle ufal^ difft^cta tha x-ny beaa, &
the oaaa of a apherical particle or a thin circular disc the solution of tha

iBtaenH in acioatiai (1) invdiroa a Baaaal Amotion, Iha Bsaael ftmetiaa
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vurites tdth tte ttSB freqimiey as tht ajxpomntlal tmder ths iaf»gx«l, —-.^

Aajr «9ipoiMotSaI of tte fom e"^^"' , vbere -^ Is a» iBtBflBv, «MirUi«B«

tdth a poriod of 2fy . If the oolutloo of the Integwl la •qBBtton (l)

raxi»9 with tto mm praiod tte oondltleB xaiat folloir that

fho integor^'H , can te taftan aa ooa ao Itet

If 2 ^ 13 tlia imMarlng aa^la, ihm tte anffdtiiite of <'5-f,j la 2 ain^ audi

^- -A-
«r .<3<^e^ - 2.^ar2<p (2)

vh«» (?) Is tha ampA tetmac ^6- r^j «mI »^. For oaatll ai^paa aia <9 « te

repaiaoad tgr e and eqaaMoo (2) ceoa be urlttra aa

_ A

Thus, the aeattcrlng a»£p.e variaa In^oxealy with tte xadina of th» partftidba.

If ttio radius of ttw partlele ia au<^ lax^ar than tha vmilai^th of tl» inci-

dent »dlatlan, tha seattorlng engfXa will %a araoU, If tte particle la too

lacpt beMver, tha aagle will be ao anall that tlia aeattexwl xadiatloQ will

be Indistingtiictalile Aran tHe laaeattorad been* On the other ImomS, If ttai

pasrtiela is too aeBll, ^Stm aeatteriag an01e will be laxge but the intenalty

will be epxoad out vmt such a laarfB vegloii that It woald be hard to deteet,

Thetefore, partlclea of a lladLtad aiae z-ange een be atodied I7 «m11 aaipLa



•Mttnfing. This elm xanflt «act«ida tgm 50 to 1000 IS for tha vtOSl of tbt

paxtioles*

abiM th» elmtfie intmaitar la oftan m oaeillating IttBotloo^ tha

intanaitgr vill vaxr vA tha intanai^ M«ttavad frm a pairticle of aoaataa;!

alaotoran density tdll ba a aaylaa of wedaa uitMa a faw dtegraaa of tha inel>

awH tMB* This aaaa pattate uill be dbaarwd if tha beast ia inetteifc iqw

« grcnp of poirtielaa of conataBt aiaa and aiii^* Tba poaitlon of the voxdeua

aaadMi am bi vaad to dstemlno tha siae of tha partlolaa* Maat oftra tte

partSolAo ara not of oaaatant aiaa and tha aoa'tftagafl latartaity uill no Ions*

ar ba a aariea of auim aad xSslaa but vatbar a eontiznuos scattarix^* Xa

thaaa eaaaa it ia the shape of the oastxvl aaadaoa that glwa Urn aoat

iaftj—aticp about tha pertiQle 8iaa«

For t^ oaaa of apberieal portlelaa aciaation (1) laa baas BcOmA elMjm

B Jry CkRl

. ^i. (K^) (3)

Mitmn ka ^oin^asdRisIha a'waga raditu of tha partielaa* This

aqnoticD oanDot ba aaaily ael'vad for R and ao an apfveKtaata aoiLuticxi laaat

ba xm4% 9m beat apfvoadafttLon vm foand to ba a QaomiaB ftaetion of tha

fOTBU

T B

^ aatiddiig tha areaa unda» tba Gaoaaioa curva and the corm of aquatian (3)

tha -WBltie c£ < mm tvnoA to be 0.221, In I can bo jOottod aa a funstlaB



of k^ OBd tin Tedltia R qm ^hm ha taaoA trm tfao aU^ of tills cmrM.

TfaB pQvpow of UdM mOt ma to find ft nsthod of ditBCBi»ia« tht slat

A good mmfSM of « BonnqplwriMa pMftiele i» kaoaiidtfty a ooMun soil

OUgr sdaMvl* Ttm leatollnitB pivtielo la a pseodo hmmtpmX lOato* Kloe*

tron tdcxoflnqpitt of Ito yortlolao ««• iftioito In raata X«

Qn»x«a CoBalAHKttoM

the paroblw of ditoratelsts ^m Am ywumfnia of anw^pfasrlMl

partioloo cm boot b» ottaoMI tgr first (nlenttng tht povtloloo ao ttei

tho no8 of t^fmmli'

^ of each portlclo are In Ito mam dSsvotion, Tfaa Inol*

4iBt teott Itea aaoo oaeh partiOXe In the ana flalmtatlon, Tha seattasod

tntBoalty vlll dtprnd not only upon Hm ala* and ihapa cf tha porticlao,

hat 80.00 apon their orlentatioo vlth x«spBct to 12» teoau 1^ fftittiat

^sipropvitta Uadta « the latograX la aqpiaMcn (1)« tte aoattoxed olaetHo

fte3x! itttoaaitsr can be foond as a Amotion of alaa, ihapo and orientatlou

If t3» pnptloloa axo not ajMatrle^ thay as? Iso ortantad vlth zoapaet to

ttia teas in thxw uagra aad Iteaa IsiMsalV •qaatlctia oaa ba foad. Ea^

ocnntion uill, in gamval, be a function of an tharaa SSmmAmBt

^piatieB Cl) oaa ba aiapUflBd iQf ellsdnating tha ^netor i«laUczi8 la

tfai axpooaatlal* The dot prodoot osai be axpaadad at

E ^f>^ey^'^''^'''''^<^
(la)



taaumxim of puts z

llMtstn wlwrniniMMi ^ kMaUnltv partLcIea eaOargMl 30,600 tis&s*



PLATE I

Fig. 1

Fig. 2



ISm dot ppogtaotB con Tw written in texns of eoolar qamtHMbfm gftviag

siaoe Ite asgRilnii «f ? sod s<, la tmil^*

7li0 flCLeotrio field ia gi«»& hem in aleetron tmita* This is faimd \sj

iiirldiHg tiM tetoal eXeetrio field intoiMiity 1^ .,^^v «>»m '^. is tte

•DBqaitods of tfas iaeideet olsetric fisld, e and '»i axo IdUe dboavi «ad Ofttfi

of ite eHoetreny »qp»etivel7|^ c is tlio wlocity of li^^ and R ia tbi

flUviU to d»t«et(»* diftfliPM*

With r» loas of ^naerality ite <£b«otion of the ineidsnt tMO, ^„ ,

een bt tAHi m tte x sdta agsd tb« leattoriag ani^t 2 6) oas lio In tiat

Xyjr fOam as ahoun in Plata IZ, Flg» 1« Ths ooalM tnM oaa thm te aoe-

jhbiAmI into zectan^^olar eooardinatea*

Cos (s^r) - ccs CSyX) Cas (r,7c) -f- Ca{CSy/J CerCryy) -f- c^f <^y^) ^rr<;^>

aineo tfat eoeine of tfas oigla batuaott flny t»o liaas Sa spaM is Hia an of

tlia FKKjdnots of tlw vaaiiaetiw direeticD ooaiaas* Tfaia aqpattaa fUrtter

vadnaas ta

c^s CT.r) = ^ c<s>^ 2.6> -h V_ ,*.*::». -2(9

- 7t ( Co( 2^ -1] V y.a^^^7.s>



smANATiaf OF fwm n

llg* 1* Scattering ftxira two ieattniag omagra,

fig* 2« Sbattsring ulth bum ix^ldemt perpendicular to

|OL«w of partiele*

ng* 3* Seatteriijg xdth ineldmt team pax«llel to piUni

of partiolo^ aeattered boaa perpondieiiUr to

piMM of particle*

Tigm 4« Scattering vith iocldont bMa pmllel to pOLaas

of particle, scattered beam pazallel to plasa of

S»rticla»



HATE II

Fig. 1 Fig. 2

Fig. 3 Fig. K



Id

tM.tllw A = firdyd^ , tha Qleotrio flfild beoocos

^7 caking ttv; aotbttitatien

/_ 2Tf

A

A

U)

1M« ia ft 0Man«l •qntlon vrlth the os^y TOstrlstittn bslag itei tte oloetnn

^tonai^ l» e«a«tRBt o«»r 12ie TOgtan of Intagmtlen*

Soattertag frora Inftoitiaraany Thla Ci»ttlar Dloc

Th* •oOatloos of the tin«e IntauBlty ©qoatlaM aare (ji-ven In Plato 111

aloQg vlth ttis intensity for tto oaw of xvodoHily o>te»tod portleXva, To

rtww hew tfaMw UBZ9 obtained equation (4) will !)» soiled for th» eaae of tlie

tean striking the diao perpenaicalar to the plane of «» diae as Khewi is

Hate m^ Wg, 2. In tMa caae x « and equation (4) teeewe

^ eiapla integratioB

(5a)



UFUMWM OF PUTS HI

Uristo ffyfffwg IntMBBl'^ M ft fdnoticn of rsditui and

thiekneas at partlelo and seattsvlag aagl* fw mxixfOB

CNriUKBte^ooa of Hm psrtielfta x&iAi respset to the laeddBat

%MMi« In tfa»M o<|Bati«m n i« tNi onter «f «laetr«B(i par

tmit voltEDo, J la « Basaal fSnctloa, R and T «i« Itia mdil

aaA thiakaaaa of the particles^ respeotivelyf 2 ^ la tha

•Mttavlag ami^i and A la ite winlen^ of tSw imUmlk

XmTB^ tean«
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mm in

ORENTATION

RANDOM

INTENSITY OF SCATTERING FROM FLAT DISCS

INFINITESIMALLY THIN FINITE THICKNESS

4nt J.*(KR)

(KR)*

BEAM PLATE

BEAM II PLATE
SCATTERING II PLATE

BEAM II PLATE
SCATTERING _L PLATE

n=no. of electrons /partlcl«

R ' radius of discs

T* thickness

4»t J.'(K'R)

4nijftKR)

(KR)*

^-i JiVmsinVT/a)
(K'Rr (K"T/2)*

4rt.J?(Km

(KR)*

4n^J^K"R)

(K"R)*

An«jftK"R)sin*(K'T/2)

(K"Rf (K'T/2)'

K» 7^si>v»

K'« ^ff^iv,!*
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fto adlutlGn of i^.ls intogral oaa \m AmS la %tMB*» ?^^fflf g| J^

£ = 2f^^ J^Ck'I^) (5b)

the elee^WD d«B»l"ty /• = ^^ «hei» vi i» ti» noafcer of eleetsccBa per tmlt

voilaiw. Making th© aoibstitatico ©tprnttei (5a) beccma

J.ik'R) (5e)

A«aa» tl» wawtwit trnm In tte Inlmittii^ haw been droppod ftjp ats^jiielly.

Thft Iwtensity eiyiatiaaa for tba other oHmtatiaBtt ax« fotaS la a iMlar

teattejplat Aran CixvaHar Dlao of Flxdto fidxaamm

If the tH«atM88 id dMofead l9> T, oqBatiai (A) becorea, fte> tte aaoo of

ta» bMB Inoldent pezpeodlenlar to the partlclai

The J»t«gml can te M|»mtMl ia «d0 r»iB»r tocaua* Hia last part lnvcQ.f*»

mlthor 7 nor z. Tfea daifcao Int^ral oror y and a io exactly the ami aa

the om vfaieh «a« scainw! in th» «aa» of the laflnitlaaaiy thin disc. Ualng

«»% mmOX fm^Am (5b) teooiM



u

7A.

(7&)

Stsr etafSlei Intecration thia bMMMB«

^ = 2/^ tLJl J, (k'R) h ^ '^
Ar' i i l<"

k"T/^

ThB <iotBaM.tgr in tlm Tanekftt is Juat ^ ain (^ K" T/^ nA
k"

a- 2^^ J,(^'^)f-.,.o^(k"vJ

In tliia oaas /» is ^^ t l«dng <4il« aaiwtitutloD

(7b)

(To)

(8)

7!m» iatenflitgr wfoaUoBs fm ths otSier oclMteftidM ax« glim in Plata

III, It ahnOa to noted that vlth th« teaa atviklag tbt s^p of tht jQlAta

ana tte aaatftaving aagla to tha piLaas paxnUal to tha partial* m tfioin ia

Flate n» Fig, 4, tha iatagnaitgr la indapanteit af tha ^dcknsss of tha

partiela*

Wmi tte bean atHQbaa a flat circular disc, such aa a kadinlto

partiale, parellel to ^Sba pOaaa of tha particlaa aaA <!» aeattatad a«3a i»

la tba am pdana^ Hw intaaoltor la gl^aa ty
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^ = LKRr (9)

ui&y aSao* k 1« a ftmetlon of thi aeatterlag ai«l«, tte iatanoi^ la %

ftmctim of bolli th» pwtiele raditui azid the acattoring eoagle, th» intoosiV

•ad anttwing aa^ eon te a»a0ax»d awl H mat Iw gitan aa a functim of

tiMMNi tuD variables if its valte is to ba datamtnad* Sqpiaticm (9) cannot ba

aaallsr aol^md to glw R cocplicitly, so eai a^ppeodaatieB Bssat ba tiaad« Tha

baat awpgriMtiiwi haa teas fMnd to ba a OaoaalM AmoticB of tfas fam
Q_-<^^CKfi)

^ To f^j^ ^j^ ,5^^ Of /^ taia ax<aa« trndsr botJi carw»a a» aat

aqnalt

»
tf

(/</?]" (10)

¥ha aolQtioD of tfaa Integral en t3ie left alAi of oqtiatlcm (10) ew ba fooia

la aoat tab3B8 of definite lnteg5«l» and is eqroal to -^ , Tha aaluti<»

of the Tight aide of e(|iiatlen (10) is found la Ifotaoa'a TroatiBe a^
ftns o£ BgsasX BSfiSlaU Xt la glmi aa Sp • ^^»n ^2»a» '««ilai« fi vaa

fcamt to be 0.522, aad ^"^ la 0.272. Wltii IMa aobatitatlcB the Intsanalty

ia vffgBm$m^itA by

X ^ e

liUciag tiw natural log of both aldaa



16

Zf IB I is ploftted M a AmstLcB of k^ ^ a atand^ line will result for a

VKdfam partlela tHae vlth a sdeipe of «0.272R^ Aram whi^ R can te flbtalMd*

If thezQ 0X9 pBTtteles of nox« than me slat pi«ara*, sawral strai^t

liMs will te Aqiav-lnpoaid* Iha tai«eBt of tfat xaacatliig men eon tfam

1)» ufled to ditnalna the raai9» of l.

Tha ttddoiMNi oaa %a tmeA in a atmllar aanoer* Tha istsiudty la

^PfVQRlsatBd lay

I - <s

If tha iMBi 18 incident ptyptnSiettlar to tSta lOam of the pertielB, z and 7

as* si'ven Igr

Vhn Hw anglaa dia fHOl^ theae ulll baoow

X ^
^-f

R (5^

«» i«lt»a of b and d wro fcnnd to bs 0.273 and 0,368 xasFaotlvaly* lUdag

thaae saibatitatlotu}

^ -- ^ (12)
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Utidag tte ip^wiw? log of botti idUtes

If iDi I ia plotted «s a ftmeUoi of 1^ ttw lAopQ of tb» rofiatli« oapw vlU.

t» - ('^. 2.7iR^ -t^.oizT"*-^*- • Th8 fldojw la a linear ftmctlco of <9 with

a 8lop9 of 0«092T^« ^ plottlJig tte iilo|» of •gwiion (13) aa a fteettoR of

0\ HbB thicAcDiM eaa te obtained IntepaaAntlsr of tha xodiaa*

BiftmMcBf Hsflecticn EffMta

ttMB m x.«igr %a«i t^piBgaa upon a group of lazga portioloa, tht «nU

•B^ diffraetifla aeattarlng oeoom at moli mbbU aBglaa that tha aeattorod

iBtaBillr OMMft ba dataetad. flona aeattering fraa l8i<gar paytidlaB haa bawi

obaarvBd, thoog^ {5). Thla aeattering ma o3«arl7 not doe to diffrEtetton

aeatteTdag and vsa first OKpOalaad t^ Von HaxiSroff (6) aa doa to xeftaetiGii

and total x«flaetloB of tha aB-«B3r teas Iqr tha pasrtlelaa*

ainaa Urn iadax of rsfraetlon for s^-rodlatimt ia loaa ihan cob, an x«Mgf

Um atrlklDg a aadim mil ba bant atMgr fraa tha bovmI to tha anrfooa. If

tha beam inpLoeaa upon a wxxvoac surAioay aoeh as a ailiBrioal partlola, tl»

baaa vUl be bant auay tvm tha disraetloa of Urn IneidMrt teaa. Vhaa the

baaa atatikaa tha aaaond matStum, or aaaxgaa ttm tha partielea» It is teat

own fUrOwr in tha aaaa dlz»etion« Thoa, a baaa atxdMng a particle vith

oonnmc aorftoaa will ba diverged. At son point on tha matiam, Ite ba«i

Kill ba iaoidant as aoeli an angle vith the nonaol to the aiarftea tliat it vSU
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b» Itotally vefl«otad«

fte Wftttosrins due to rofnustiari iad vefloctlaa has Iimd vrntA to

d»tenalna tte portlcla slass of i^tevlflal partielAa* fhs mlatlons tetwrnns

reftmetLony veflBctlaD aoftttovtag Md omai angle dlfftwrt&on aoatterlag

bM tatn pMflMrttd by Dragsdovf (2)«

Ite svdltn «r a aiABTleal partiole aa glxno ty Von Basdroff ia

Vtore V ia tha apMii^ voltB» of the sasapde, D the thicknaaa of tfaa avqAay

(T ia glimi lay / -^ , Wbn* ^ ia «ia intee cdT raft«ctlon, -^ la the ailopa

of tba la I vs. k^ eurvtt, and ^o is tha vidtdi of ISmi viteviatid teas at

half tt» vmSmm iatanaitar.

t|» axpatdaaBtal appamtoa eoaa&atad pvlnBrlly of an ib^mr Muddaa, a

igrttm of ooUiaatlfig alita^ and a aeattarlx^ ofaMliar. lUa «oa «aad aa a

dataetor and tha oaattarlng plctinoa %»n analyBad yitli a aderodmaltenter*

A 9€m» ^nmt ac^ay toba vaa oaad. tfaa 1»«a vaa aonoefaraaRtiaad

ulth a niekdl flltar ao tliat zadiatloa cf a nasvov tead of vafolesgth,

aronad 1.54 1, paaaad into tte oaaas««

CeOliaation Gaaattix

9m atady of aali migim x-vt^ ae«ttavii« raqodraa a baaa of vmiy anil

efoaa aaetien and diwygnaa. Sinoa tha aoattarlag ia ^irot^h «^kaa of

laaa Mmn thvaa dagraaa, a baaa of large oroaa aaotlon or dl«if>8nM» vooild
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dMeni* aoot of tto Mattexlag* IQan alit oonimtim Is naed^ tld«

resolts in a Innbb of low iirtsnsil^. It is eeisdiitlal UMi HKt Hw twot

TuD flOlts %dll deflai « teaa Int ^kni aagr te warn aoattoHag tgr

or both of tteM adits. Tids is A» to flnosgsseant seattsrlsg ly tbe slit

•dfiss. It can l3» sUaixntad Isgr pEIaeixtg a thixd lOlt l»tuasii tha saeood

slit sad Urn mmfim* lbs adgas of the tihird edit should doasly appsoedb

tet not tcudi tho priaugr ten* tte priaax7 bMn vill h&<vo a iddth, b^ as

dstsxsiaBd \^ tba fiTst tus slits, at ths pdans at tfas fHa, Although th»

ssstlsidag %gr tba Ait adgss eevan a laxvs svsa, the thixd Slit gtasids aU

bat a OBsll aztMt oT vidth, a* The width a is, of eoorsa, larsar than b and

ths flS«Mitx7 is itsnsUsr woteh that a is at Isast t«doe b* Tfas oolliaatiai

«iCMt>7 dsprads upon tbs ^i^tis ehossn for b« The op^UsM mOxts «f b is

fbODd froa ths vslatioe

lAsss A is ths uncvslaigtt of sadUttm saiKLoTBdp </^^ Is ths spaoiog of

ths iMgiSt strnctuv to te stodiad, aad ? is ths smds to fits distwss*

CkMs thsss talnss havi bssn shostn ths eoniiticns for iiiirtw wtmmtapf teis

tesB giwii bif Bffldnaa sad Bmt (l) as

idwTS p» r, aad q an ths vldttts of ths first, sssond sad tbiz^ ^its,

MSiMtivslr, 7 is ths distaaw bstsssn tfas first two ti.its, v is thi

of ths third slit from the soootd^ and t is ths distsoMs trm. ths
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1AlX*(l tfllt to tte MBB|3llO«

9hi total distow*, r ^v *b * % wm dstetolMd hif tJw aptM

ttVttilftia* tod T -t V VM ebtetfdMd 137 tlMi iMig^ of tha tcMk on xAAdh

tte rillts wre aouQted* Tte uidth^ p , of llw fiz^ alit is dettnidaiA

l»3r tte alMi of the foeal »pot of tte XMrssr tate, l^n* tte tote xamd tte

te«t mOtNi of p «ui fiiwiia to bo 0*1 sou Tte otbeir volxies tis«d iwnt h m

0,55 aeup e « 2b • 1.10 ebi*, -<- v « 30,5 ent., aad 9 -^ t • 42 ca«

tfaliig tteift mUsMB in tte •cfOitlaB gltMi atei»y tte otter atamaioiia vom

fiennd to te r « 0.073 sra», q « 0^7 an*» v » 193 m.» ad v « 112 an.

Tte tei^t of tte bc^aa In Boldnan and BaBr*s oalonlAtlaB ia as^tanoy* Tte

teMt teSebt ia tte appaxtttoa oaad la ^da voifc wa x«stxleted to 5 nu at

tte «Mf(to«

Silt CoaatiZQotlQB

tte apartaraa weva nada of load plataa approBdaataly 2*5 x 3 e* aad

45 an* tbide.* Tte adgts «Ade!i dafiasd tte teas xmm teiaSad aad Bemtad

vitb tte liMfp adgi fbolfig tte x««s3r ^x&»* Tide \m» dona to ^lalmta, tm

Bail «• poaaitale, ves^ reflection or dlfrraetian 1^ ^St» alit adfiea.

Tte first alit mm asaitad directly on tte x-ray ti^, Tte width ot

tte iiwptaTO iNia datanolBid l«r teaaa ahiaa pilaoad tetueen tte lead pOatea*

Tte iMd pOfttas ware plaead against tte x-«^ tote aad teld ia plaea ly a

Ixraaa iflata uhi<^ was boltod to tte tote* Tte bmaa pOata ted a hde in it

a little larger tten tte vindov of tte x«««r tote «o that tte taaaa did not

«Man2ot tte team, AUgmaaat vaa otedaad viaually vith a sine aalflda

•eraan, Tte h«l«|bt of tte ilit uaa 2,8 am.
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fh» Moond anS third tfLlta war* idrntioal in uomtomfcIop« The Ixaai

PSmm uk« filMqad In holiSars vbidi iitx« 00 aadt Hmt both iMd ptooe*

voold ha taflned to adjtust tte width of fha olit* tedh touw boOdnr mm tfaw

jduuatA la anolter holdnr i&ififa vas sxmnted on a tzvdc so Iteit tfa» pooition

of meh slit uoold te 'WRUkU

Aftnr th» fSjrat sOLit uas in txMAtleay ^» Meond lOit we plaeed ia

poiitioii nd adjnvted to tbo ivopov iiidtlk. Itaia ma 4oi» l3or olooli^ milh

too* «r ilw slit until it tooehid tbi hoai. A 9^US» Mwtar xOaood i& tto

path dT thD h«a» indioatod }Atm tfao l«ad tooefaod t3» hoan tgr a drop in tho

eoontiog taMt Tbs lOit holdMr mm thta rwifid tad Hm load plates eloMi

to the proper width vaAnt a atoraaoope, 7o izumra that the oXit width woiild

not fitoage if tibe holder were acoidentallsr bisaped^ tanuM iddaa of tte mwi

HditaMM a« the elit width were plaoed hetueen the laad platee at the ontw

•dgoQ so that tho7 vould not interfere with tbe ten, Yh> alit ma plaoad

in the heoaa ecala and the aXitfOMnt waa otaMioed ^fimmOlr vittx the sine

aolflde aere«R« fhe mUBtr eomtar waa alio need ia eheoldng the alisonaait

aad a final ofaedt waa aeda HietoSMfiiioeUy tgr «9e«ii« a fila idaoed in tte

file holder in the aeattexlat eteriber. The heS#t of twOi tbe aeeond md
third slita uae 8 as,

ffaa eaee pgeoedime was than folloued wi1»i the third lOit. After it

in plaee a bvaas tmm ma plaeed avooad the tianrtMi and eovared with lead*

This oontaioed all tte ecatteriag whioh did not pass throc^ fbe aOita to

eliailBate axlteraaaotta eoattering into ths nxn.

The heli^ «f tte bean at the aaaiaa was liaitod V a lead plate

MOKted on tte anofle holdar^ dixaetly ia f^ront of tte iflii. Tte te«a

PMoed sjsnaiadttaUj thMtt|^ a hole in tte lead i^ate, Ite hole waa 5 m*
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Ttm •MttofiBf otaodwr ma «b eivieatttod brass (^TUnlMr 36 cai* Iq^g

anl 3jO en. in dUmttr* A coe inch boils dxlllsd la ens oiA um oowvsd

vith a ahset of iddna vhiflli ssrwd as s vlndev for ^i» x-vwr ^Emn mA cdso

as tte anaotdflKMitliiR flltep* The nldcel uas aoldbxvd to tbs brass to heOA

aspsmaadm^t^ a yi adercn woana* A traek -uas pOLaosd alotog tfas bottoa of

ttis ftiiMiftsA' to jBfnldB tin liiaam ston and fSSLn hoildor* A teass fjlats mi

boltod to ths saos* of tbs oiaaiisr ultb a lOastie garint tetvssn ^» iflste

aaS otMBribsr to bold ths tMnm* Yhs pOats vas aasily vmxmA wA vtsOastd

to ftellitats rsfiUusiDg tiis fllB header*

Sis fliwribsr nas aopportsd by tbx«e adJasMlflys ssmws \rttloii wna la

turn BDonted on a tlxras ineb Iron bccc b»aisu

Ihs ssasfljs vas looatsd en tbe ootalds of &s soattarSag tiairibsry just

Sa f^pQRt of the nlekol vindov, A ooonting en ths fjrant of ths dMidber,

just bslow ths nlKdoBl viiadoVy bsld ths saqplo bolder* Ths saa|fiis could bs

sHawgii^ sa«tl7 without distnttliv tlie ooniaiatar or seattsxliig «fa«riBsr«

nia Boldsr Md Bmbi Stop

Tbs fi3a boldsr ooDsS^tsd of a circular brass plats eof««rsd m ons aids

with tOaek vsli>»t« Tbs lOats ws 9*7 ea. in disostsr* Tbs flla vas plaosd

m 19)s <mlint and a btass rix« eowrsd uitb slisdaaa foil was |fl««sd omr it

and slaavsd to ths tosM lOats* Tfai bnus vijag fitted agalaat ths wlwt

addsg a 1I«M ssal aad tlis alssabras foil ssrwwl as a vindov for tte x.4«7v

and as a liijbft ssal. A bcass bLook vas sersvsd to ths louer sdfs oT Htm



fmum lOAtft, A groovB mm tmOtt in both taie j&MiiB and th« blook oo t}»t

tte fUB hdbter eenld to pOLaeed ob Hw tsudc in Him Mftttnii« eimftMr* A

set aexw wts pat in the toBM KLook so that it ooold to ^Sjmpta to tto

%NMBlt«

tto toM 1/tap ma aad« by toodiag m sqwrn pl«oo of thin oopp»r ihwi

arooM a vjbm to taem a tJ. Tto «tp|Mip 9 tms 0e(ltei«4 to the vln mt& tht

B «iitl»ly fillAd %rlth solder* fbis sode a ham stop of vldth 1,5 wrn* To

hold tha stop in plLaoo a brass ring oiallar to tto oi» toed fw tto eewr

plato of the fl3a holdwr ma ttaed. A bxnaa block ma attaohod to it ao that

it cooLd to elaoiwd to tlia ttack in the aoattatiiig dMriber. Ttm bmaa has*

mm bdtod to the ring, Ttoy mm plaetd hotdaonttlly aad had rilote ao

that thay ootild to aomd in a torlaontal dixaetlGn, Tb thMW tMO bara mm
holtad tw» wrtieal baxw« Ihaaa vaxa also slotted to provido vvrtioal

pooitlaiiiDg. IRa tba iwrttaal bars uaa attai^iBd ^m baaa atop* Ifttli ttdia

«R«i«M«Bt tha baaa atop oould to aovod both bniaMitally and wrtioally.

tto tost poaition tor the bean atop uaa flanid with tto oaa of a gf^grf

eowatsj-, Waal adjoataanta mm aade aftar «xpoaii« aa^arol filw to

datondna tto asaet loeatlcn of tto baan atop with raijwct to tto baatt«

Thaaa oxpoauna raafad tvm aivaial atoutas to 48 hoar»»

AcpoMfa aad InalTsia of l!U»

Sastatai KsMe Ho-3er©«n x-my film ma eat into stripa appnabntsly

CM bar thrsa inehaa, Tto lo»r ri^t band cotror as aaan tmn tto x^n^
teha ma Qlippad to aamia oonmot opientatioii ufaaa imalyaad. Tto flUai

mm an asepoaad for 4S toura and damlosad la fradh D-19 dawloper ftor



mmskTJXB or run xv

nig* X« X.ray tobft, colllBiting flOitay ad wcttMrim itMflbnr*

ng* 2* FUb boOLdnr aad Immbi sto|>«

nig* 3* The third ullt moA mu^lm hoiLdBr <n firant of
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PLATE IV

Elg. 1

Hg. 2 KLg. 3



fliM misers* Ihaj \mn tban lianpCMd* uMbad «iA d»MU

Iter oeattndsig p&otarM mft am tiMkgzwiQd pietoro veze sate. Tho

fotir softttaHag vAetonMi eoaaistisid of one tudag a MuqpiU in vhieli tte eCUqr

PKrt&^»« wen mdMLr ovimtsd tail tiami pictozes Qaiiig oniaM in vhidi

ite 0laQr parttolM had a |P0£»rs«d orlewtatlcc* Tcae om pi«titt« tha

parfslaGtoi mm ovlastod so that t^ iaeidaBt \mm m» pavpandieular to tt«

fiat partlalea. Tuo pietazva mm aada with tbt SneidMit baaa pazvllol to

tha ]»xtio3«s, tait vlth tha ooattexiag in a ptLam panOlol to tlM particlea

for one and panMssdieolar to tba partieaaa toe ^la olhar^

Tha aesttaving pietoras mm Malswad uitai a Laada and Rarthrap isdoro.

d0»8ltaaDtf»r« fbs aean&ar tmwlad at a mte of 2 nfv^btn. and tlba pi^ii

IMtpr OB Which tfaa dsnalty ctarw ias roeoadad tm^Bolad at a xwta of 2 liv^rdn,

Tbi grtpb papar l»i a log ooala In ana diroction miA flva Haaa per i«^ in

tha olfear* ]i]tenslti@s vom naattred at amoy half linB and the teekgrottad

ii^Hraatad to ^Hsaia tba aatoal asattanad iatmalty«

A atap aaepeMra ma wcte to dieok tho Hmarity of tha dmaltoaatar md
flla ftar a gi'van dawlc^nant tiae. All aocpoaures vara thsn takoa la thi

liaaar ragloni^ timt la, \ifaoro Mflftlawrtng la jvoportloial to Inttnaltj*

Calilsmtlcnt

To ealomata tha an^ throttgh whioh eeatterliig oeoiirrad» it vaa

Moaaaavsr to datsndaa aacaetly tiia diataaoa ttm tha aaaifla to tfa» flla,

Tha diatama alaqg tha ftls trm tha aontar to tto point at uhldi tha intion-

flity ia BMaomd dividad Iqr tha aaqfla to filia diataaea giwa tto tmgMt et

«» aaattartag aagla, Ibr aaiOl oigLaa IStm taagmt af m wgla ia apivttdU

mtaly aqpial to tiia aa^ axpcaaaad ia radittas. It vaa fowid that for threo
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df^lMHl w iMm tlMi tMi0Kb and sIm of on a&gSLa it «|iial to the «d^ to

font slgBlfteaBt fLgofM* Sineo all ths seattoidag ww ^Oum^ mnfim§ of

leM llnai itemi d»fVMHiy the tagsnt of the mt^ wa r^Oaoad tgr i|ra

aagija*

Aoeosdlng to Bnm'a iLm^ )\ ^ S& aixi ^, a crsrstol with a Xavga 4

vptelim vUl pgrodnaa difS^reetdcn lima at aoall ac0»B^ & tliia eaaa

aia ^ <MR te raiAaot^ Igr ^ ao tliat £anQ*a lau tiiem xoads

'^ 2 X

ij|»s» is tiw aas^xLe tc fila (liataiiaay a ia tb» dlstaaea batuoas tlia

diffxectlon linaa on both aldaa of tfaa inda^flatad tei% di ia tha apaoiiv «f

tha ezTStal, 2 ^ ia th» aoatlaiiag aBg!*, and A la th» vawlangth of tte

x-vaar I^MB. Lead Capmta iMxix haa a apaafag of 30«33 S, «m uaad as a

mufi»0 A dif£t«otion plctom uaa olitaiaad la Urn mail aneia aoattacii«

appowtoa, Thia uaa amOywnd vlth a adoredaoattcaaitar and ^tm aiataaoa^ a»

wa fans to t» 172,8 linea on tba graiii paper. tJidag the -roltie, 1,5418 X,

flor X tte angie ^ wa •OfK363 yadtloBa* fbe ^«atia of D uaa dateaPEtliiad to

be 1606«3 linaa on ti» gx«i^ yapar* aiaoe ti» distance, D, ia oaad is

coleolAting tha angle throo^ ^M«li amll sngla aeattexli^ oecora, it m»

left in Tinita of linea. The <U«tflnoe tTtm tba eantar of the ban to the

pednt at vhioh the intensity ma aaaamod could be iMiaiuail td.th tmita of

lines end tba angle coold be oaloolated diivotly*



9te Ojrylu'iuidhy G9aa;|^ taollBits ologr mmfim wm gnmA m tfast tte

pwrttfile vorOd puw tlnoogh a lOf) m^ atew. ThB city wui mapMidtd la

dt«ti21«d HBter* ThB BSjOMudoB \ma iilloM«d to sot for aboot tlv adnxtos

to let iA» laaem PMftlclsa mad agglonsreitoa mWm cttt* Tte tvuwttltd flQ»»

pomdoa UM tb»i potsred into a la«ga flat bottcoBd diob and this uoa allcxied

to fltttao ft» snoral days 00 th» jOatB-Olte posttolea vkkOA sattle to libera*

Moot of the watfflr vM ttee slpboMBd o£f ma tho not sonovod ty vnpomtlon*

To to«t th» mmiB» flor proftmmd oriontatim of th» day partielso^

pewter pattenia u»ra ante nabig oOtialt K «( -radiatloo* Wii2k tl» bMoa

oMMjag Urn anvOo pogpardl ffiilar to the partiolos ao pptfannd ocimtatlflB

vas dotoetid as wo oaqpootod, ittth th» lioin otxHelBg Ite aaB^Lo pasallsl to

«» lOaao of «» swticlesy deftoit© orfbmtaticn \oa dotoetod* Tl» ortoata*

tioti lA* aot poxfoety bat ma mtiattuatwey tta- this vcortc* Tfa» poudtr pattezni

aim flhauea In Flate V«

fte mmfOM tap ^OOjBlh tiw bMn m» imiSmt paxallol to the pCUaw

PM^tioloa vaa ndo ty cutting a atiaaxe piaoa ft*«ai tlia orlaotMl olay avqflo

tad ^joiae It to a a»tal isOato la vfelch a clmdar hcOo had bMa cut. Tht

•n«a«« for which tha baoa dm iwddimt paxallsl to tlia pQUm of tho perti-

eiaa wnw ndo I7 alieii« tha arinritod elay aMpObo aal tfaM ataaid&« tteao

Aitm9 «» on top of the other* Thoy mm tlm gimA to a bcOdar aisdlar to

the one laaod for the othar saapiLo, a mtal plate to vbif^ a eixwdar hoSLa

had haan cut* fha gti» wm& «aa 2 per cent porlodiaQ diaaoOLiwd to m^

Tho aaapOaa ware not of opfMsMi thialaieae dae to the dlfftoulty to

pwpBStog thoEw 'nm eptteK thldnaaa uaa oalotOated and fouM to ha ,26 8Bt«
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Fig* 1* fouSar pattam of mimoMi cmlin ulth

ISf* 2« Bofuder psIUnRt of oriontad WMiJiiliii vitb Immi

istddnxt paaftt23^ to thi ptUoMi of tljo pasrtdbolofli*

BMRlBite orAwteHoD of the partial0s dUi
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PLATE V

ng, 1

Hg. 2
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tbB xaadoalj ovintad MopiU ma mM this tfaiokaiss 1v pMidBg tte eXagr

pemter Into a hcOs in a pleoe of nttel of ttds t>iifllDBBM» th» inT>1,> for

vtdc}) 1b« lorn VBs iaeitent ivrpBodietilar to ths portlelos vas •:^ aatw thl«lc

Mm lilt iMptLt for vfaiab tte Iimbi «m itiolAint paroHel to Urn pntleSe*

ittv #Oi& OBItt ^hIuhBEa

DxacirssxGR or msavsa

tto MottovlBe iHetiami a» Aoun la Hato VI. Th»a» pSLctcroa vwni

mmOymd with tto zveordSng sdexodoosltoaatwr. T^ras tte dHMitowittr

«Qr«eey In I iml k^ usx« oalocOatod* Thegr vn« pilottod ulth k^ «• Hm

HbtdUMK ondi In I as Ite ovdlaato* The ro3ulting curwa szo dieuB fa Rats

Vn« Th» oqMttim of the Gtarw mmxImimA ulth seattox^z^ la tte plam

pazttllDl to the pOant of the partiel©, aa InO&efttad ty cxtrvo A, la 3ndapa»-

dant flf the thidBBtM of tfaa particle. 9he nagatit* alc^ of thla easm la

gliwB tgr •qpatlQB (U) a« 0*272 f^ vibmnt R ia axpavaaaA la Ai«atm tmlta*

Tte eOLopeo waxv oMaanrad for tiro xogLona on tha etrrvtt to gat a moga

of -viiaiiaa fbr R* Tha iBxear lilopa vaa 5130 S^, and tho mmOltr vaa

1350 S^* Th» sadltia foond nalng tlia laa/gmp alopa voa 119 L Tlia onOlar

miliit vaa 78 t*

Aa a ooniwflaon, tlia m«a of peurticla ataaa aa laUaatad ty tfaa alao*

tMO aidaPOpvqplMi iteMB in Plata X vaa aaaaorad. The particlaa xaa^ad i»

dla«itar fipon 2000 2 to 10,000 X. A panodo xwlU, than, <vaat<tod f^m lOOO 1

to 5000 h ftm laaaaiaeied tbldmaaa of tl» partiolea vm about 500 X,

Tha partlda «toa8 f^mad ly aeaH migla dlffjaction scattortng

MBBta axa OloavSy too snail, 9)ia aeattBring aael«a for partlcloe larger

than 2000 A la dtaaatar aAuold te wiy anall ai^ it la aoot pv^bdOa ttat



llff* !• I^crtieloa raaAcBSLy misntiadm

Hgt 2« Btttt ineidiBl ptrpvadHecOar to jflmm of pnrtfteloo*

lig, 3« Bmbb indUlant poanillol to paime cdT portlelaey

iMfttteviag pnip»iidioular to piljae of paarULolGs*

ftg« 4* Bbib iaeiiteBrt psarell^ to pOLami of porticlas,

aeattMwms !MMt21«l to pilaiio of partleloa*,
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PLATE 71

Fig. 1

ng. 2

Fig. 3

ng. A
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^n acaiiwzed intexud^ wkOjA lift Sa tlit tma. eiMVdMi 1^^ tte bMBi stop*

ffai tfaldtaBM of tb» kacaifidto psrtdUilos is of the «ttn<eot ovdar of

M0aitaA9 for flaaell eeo^ aoattgglag aoad 0(K» wmttcKrlDS itoiafl Y« utowrwrfi

duB tc th3 aoBlI tMBJfWWW t£ %t» pirtlca»«* IkMS-ser, Htm 8osit'S8xdi« i»

imSepeafltBt of tlln thidbnaa idMt 1b» wsttttaring angXo is 3a 1d» pOaM of

Hit portielo. Tha ooneltidicn vas tlmt tha aoattaying in thia eaaa aaa dew

to x^fnaetioB an! total nfXaetlan*

fba Mattnrad ialBMit^ doa to vef^raotios and refloctloB firaa OEbevleal

partioloa ia gt^wa tj Qxvg^sdoxf (2) as

/:8 rr z:^.- . 4X^/V>i ^ /, yj] f
(15)

2 - ©^^

iftaia v^ is tt» iddth at half tiia maadBwen intausiV of thi

T ia tha apaeific voltim of the aaeiiS.a^ B is the thidkaaam of the ma^p

aaad S la c^von l^r 1 ^yo< , ^r>Bro /<!/ is the iadtts o£ zoftaotioeu lii tMs

vority Vq uaa aaall and eould be aaglaoted*

If In I ia pOLottad aa a fmoottati d? k^ tha aagathn tOofia of thi

vaaolting cnxrva \dll fat giv»n hgr

Tha xwdtitw of tha iMrtJbcaa oan than be foondi aa a flmcticn of tha 8la|»t

.^ . "t^^^-^vos^'/^^t^Yir) (16)

V$lmg aquation (16) a raflga of partiela aiaaa vols foomd tadag ^k* aLc|ias

ohtaioad Tven tha oarm aasKteiatad id-th acatteidng ftva tha vwcdctH^



37

OKi«Btad mml^ «»A trm I3» eurvo aasoeitttea ultb the oriented wmgfiM

vilSb. tiM» oeatterins la tb» pa«B» of tha partiole, Tbm tuo adflfM

obteliwd ffoa Gostm D, the etarro ftnoelatwd vdth th» ntndoa aaBqa«t vex«

3130 P «aa 420 2^» ?h3 radii found using tteae al<n»s ww« 1796 t for

1b» lavgar aOqpe tu^ 235 & 'or tto iiBrtller al0|»* I^rb mem 1, tte «n»B

MtoeiBtsd vith MfttteaTlne fMa iNKrtlelA« oriented oo that th» MatUwiag

«i|P.« tiM in thtf jOam of paarticlo, tiw tfLopes, 3130 X^ and 1350 t^, mre

fbimd. ?h9 portdole tedU associated «itb tiMse ^Xopsft mm 1306 I f^

Ite lmf$pr ^lopa and 555 H for tto sHttUor i^l«pi#

fhs lax^BBT pttrtloltt slstet &« dotexolmd % tliA it«fimetlon th»oi7 £^11

idtfatii tiiB naes of psurtitflsa alMS Indicated t^ thft •laetrm nderograisltf*

Umi amilla? radii rsty bs indicative of ths thl«iBaNHi of t}» pa3rtlflil«««

It la Wsoly that thero is sosas diflRraMftiflii Wftttortag aoe to th«

thifllaMNM of tb9 ia*ta« This dlasQMai is of th» ocmnet ovdvr of snpdttid*

for onsll an^6 difftostlaB sMtttsiflae to t» fll>a»rTRid in our appanttiui*

Tl» svfntetiaD tbsoxy gi-«M xesedts asm -amsAj that of ths ptop» ovAaif

«f mgKlteias* Ths zefracted bs^ Aram the lazBsr parUelss in the mm^
MQr fasvtt teen seattarod throag^ atafpMa too ssell to liei smuKvwS* This would

«acpl«i& %Aiff th» largsot radius obtainsd vas that of tbs acaallsr partielAs

|i»»MBt« This dspands, of ooarssy en tbs relatiw alwuflaiw of aaall to

SjBx^a particles ia oar Brnfia*

cascwajsm

Tbs XQftnetion thoois^ beaad oat aoattoKlBS f¥aB atliarioal part&olaa

axpilaiMi as vail as oaa adifbt boiai tho soatteriJig trm tho diao-lltaB

kacdinite partialss. It la pomibla that this rof»u:Uon soattsxlag Umagf



vill gite an Indication of the thidaaese of tba partdLolea, allSiOO^ it 1»

Bior© lilflBly that the scattering doe to thicloiefls will 1» eotpIainBd ty **•

dlffz«etloR theoiy.

In a Ttao&cm orientation the scattering tr<m tiM ammamd eiretOar

plates should, oc the avexftge, he nearly the atom as that froa aidierieal

|Murtlfll0« having the moB radlns m» tbat of the discs. The refraction and

reflection theoiy certainly has to he modified fot any orientation of the

pertieles. This is ^et to he dcas*

The innofatifln of a field, either gravitational, electric or aagnetio

to orient the paortieles for these stodiea is new. As has been discussed,

it is evident that three sIm pamaeters and thus a ahape shoold result

froi aaeh orientations.

OTGQB3TIOTS FOR FOT0RE STUDHS

To eoBTOlete the prohlflon of resolving the relation of snail angle

scattering to the sizes of the kaolinite particles, it woald he halpfol

to Mpunitte the clay particles into several aise ranges. By centrifaglng,

tb© parfeLclea eoald he separated into four slae grcwps. Obb group woold

consist of particles whose diazaeters axe greater than 2 sdorons. Tfai

eeond gronp would have diaaBters In the range 2 to 0.2 nierons. The third

group would have diamBters of 0.2 to 0.06 Bderons. The fooirth group would

contain all the particles idioae diameters are less than 0.06 Bicrana. 3a

aaking this aaparation the relative ooiwentratlcn of tte mmfHe with r&spect

to particle size vill he datezniiBd. The thickness of thaae partielee vill

be ai^poraodaately constant. At least the thickness will not vary over the

raage that the radii do.



If MBBiaM azo psevBxed in tbs Mm vumr as thoat wmA in thi« voric

fliA flimtteyiag fdeticrM ante and «Mk37wd^ tfasxo vlll result 16 cursee*

frtm ^MNBo eoirfss it i^toald te potirtWia to datsraSiie haw oaeli scMttteviag

is doB to tite tMekmas of tlia porticlaa «Bd hour sneh ia <la0 to tha xadii*

Tha aaattozlas aaaoelfttea with tho vodii ahould raxy vlth tha four aan|£kaat

but tbat daa to tte tMailcaaaa i^xoald xasMda appradliaataly ocamrtaat, TUUi

will alao aana aa a check of tha ^tavpratatiitt aate oa tha aoatteriag in

HAo tbaaia« HMe on IdAa ia taxteruay at tte praaant Maa«



40

Mcmmsamsm

Zto anthor gmtsfoUy aeknovrXadgBs the sincere istezfist and

gaidanee given ty Proitesaor R, D. Dragsdorf of tha DepartOBirt of



UmttfOB CX90

(1) BtVl<1iiMij 0« S, A«, aad R, 3. Bear*
Effeetiro uae (tf oallimtlng apRPtaiv* 1b anlX-OD^
x-xogr dlffraetloB eaaMNMi* J« Afp« FIotb*^ 963-992.

(2) Omctdevf, R* 0«
AmOI iBgl* »iwy aeattoyl^;. J« App. Ffajns* 77, 6^0-
6a6» 19567

(3) Qaiaior.A.
anil aaePba aMragr dlffraetiaiu Ann« Hi^v* 2Z» l^t
1939.

U) ^ C, Ibarmt. C, B» VaJonr^ and X« L. Sidouiteh*
^Sl-flo^ aeattarli^ of aMragm* Hw Yotfci J, HUcy
aad Sonsy Ine,, 1955*

(5) CLMlt^ C* M.
7i» rafroeticR of XHnQW In pftaaa of TOxdoos na1»rlal«»

(6) Yob ftodroffy R«
BaAnustion of x-mjni tgr aaall utrticlcs* Urn. Rar, 28.
240-246, 1926.

"^



IMM ttfll RJIfiSS

m^fi^ "ffff WtffW

B, S«y tmmm State CoiiAgB
of Agsiealtnrie md Apfdlod Seiaoee, 1959

iM ABsnucY or a fa»za

MAattMi 1b partial fiafillMab of tfai

Marm Of mwKB

ftipBiftDBist of l^bgrilot

I»flt8 SFAIB GQCLSOB
OP AORSULTUnS AHD AFIUBD SDXEIXnS

1956



fb0 pofem «f tfedUi mlc wui to d^mCUq^ a wtlioa of i»>iiiir,lng tlii

iBes and itbifBu of noBHipbBv&eal oolloidal^aljind 9kHIi«1o0« To test

tl» tteevgr <lrralopsd| tfa» !» panwitBrs of th« portdoloa of a oonaii Mil

^Ijgr nSatvali laollnlt»» vart wMiirod, tte kaoUoita putislita ia»

piMd» hw»g>w>l liUtBa. Thsy vow appraiiiintBd as otrsolar diaoa*

IflMa ttt xSi«Q3r liMHB loi^dAgM upoo a pertielo of oouitant elaetron

4iaaitgr, tht teoi i« floatt^nid tlsmi^ n aas^ vhieth dvpoate open ^» atM^

dte^ «kI ovlaBtaticn of portiolea ulth xv^ptot to tha ineidnst bMn* Ite

aoattKrlBg mgi» tor ooUodldal-aiaod poortieles ia uaoelly laaa tfan ttaraa

ThB iBtsQsl-ly of tho ooatterod bram vaa tbrnrotlMtlly ditasaiaid aa a

tmm^m of Ite pavtitola alaa and aoattinlag m»glt» for vturloaa oriantatlQM

•r tteat thin pOato-aite partlAlaa* Tteaa Szitaoaltgr a<|aatieu wm mtlwr

•o^pQUMtM «a 80 iMM vppradmWl Isr Oemsim ttmtUmM. fte mtanl

log of tte iataiHdt^ wa pOoltod aa a fteetion of tte aeattorli« mufimm

Tbt ilopo of this earva ata 1^ liwia B la a oonatait «d K la the xodliia

of tbo parti(^8«

fha ansOaa wxa nte tgr alloidng a twiwuian of tfat teoUalti

portialeo to a»ttle In lasfera. Two aUBSflaa vara aado ftran thi erfaotod

elay psirtieles* (ba voold alloir thi boMB to atrite tto partieloa iwrion

dlecOar to tho paaaa of tli» partlolaa and tho oti»r voold oUou tfat tern to

be Ineidanft perallal to tte pOaoa of tte partielaa, Vith tte lattor tua

dixaationa of aoattoviag eaold te abaorved« Qoo aaattwtag dlaeaatiaii wooM

te poxallal tte jOnm of tte diae and the otiier porpBadUaular tte lOaM of

ttedlas.



k eoppoT toxgst XMcray tote imm iMid» ^^ IbMn iwt iMmwiliiwrtiid Igr

vtM of a aletel filter, k its— tdit ccxlllaatlsig syvtan vm iMtd« fhi

detMtoof naod Igr fturtBan HowSstmhi XJSasr film pOaoed in sot wienatia

Tfai iMcrtlola stoM m tebvsniMd axpagtopntaHy ^^rt^Bg "Ihi •cfewtlCM

diiptlqpta for diffntotloii cHNittegpiiiK trtm einmiUr ^Xmm did not agrw ul^

Ite tslUM <A9ftelaBd ft>«a tfa» «aiMtx«n sderogvailMu Xt uia fcxaad ttal

dUfw

U

flU watttritpg fvoa paaeVbOmn of this aSat votdd foil ullldB fha

ama BMaflBd br tha bMB atoiu 14 wta ecmSaAiA that 41b nafeteiiM ab»

0arv«d vu te» to nAmetiaei and to^al vaflaetion of tte x*4ragr %mm ly^ tha

]«vlSiaaa« Iha mdoaa tMaSmA oalag a ttaMWj hiomA m v^trmVLtm mA

roflaetloB tram oiAavlaal partioXM agwid mi* eXaaily with the -reltids

obtained trm. ite alaatvoo isiiivogmfi»» A aodifliMitlon of ths lattor

tfliMKy to orijButsd <11mi rfwpBd pagtetolaa aad axbtatod cncparlaBntal \ioxk on

wriooB alM xongia of tlitts atsm paxtleaaa ia plannBd*


