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, '1 U Ufi M 8'~U~ 1'~1 ~,~ • ""'.,.... ." 

I'WM~8UIJ1n, • t nUl~rn:I11~~'tt' 
"' .... I " A.", .-{ 
InUlnuuM~l'~ 1I1881Mnaunrl -

'" " ....!Ii; fif'l~ l'ttU VI~Y~'M'ttU lfiY (particle.) , 
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" u~:~nu. 

'1 0 m~M ~UYU fiU tJnm:~Mllumfi . , , 
"" ..... .!rr, ,....... I 

l'IHll\U~~U 'llfinUmnnl1 0," ~~. ,. . , .,v (I) • v. v .. _ 
l~ lfi, ~Ul~u~U~l\~fiM~U1n~nU , , 

..... v ",.!rr, 

o.lID ~~. mfiMn11mMlM~:l~U~ , 
1'I~~ath;,~nu '" 1~ ~1~U mlN1:n 

..... \I A , ., 

nnM~ulunn1t1~n .,00 ln1. ~UYU . , 
tll~11~~~~l~u;~l~n , 1;;l fi ualt\~ 

..... .. /v __ I i, 
n11~ u wuun:tll:~Yjn nM~ nVl~U, 'II ~ 

" .~ - -" 1 v. '- 'ti lUuVli,nnufiun: 'IIUWlllnlUVI1 , l 

1 ~ .... "" .J. G 
U~!\l:U. n11~U1U~1~Ul nu tI 'If ~no 

muu n
V

lun: 1.n;lMlIlml1lJn1 11'1vml~ 
, I .... "'..... v .... , 

l\11~Un1fi~ l'IfiMnlln. nMnnVl~U , , , 
",!r\ ... I " v1v ." 

'IIUfiU11111 uml n nM 'II uti ~tll1~ 

(light mioroscope), 
.. -

llfin ln;~U1U 

• 

.. , 
lnnml 0." l~mau. 

" ~A, <l , ~ " ..... 
~a ~l1'Iu~~~n~~ulm nnnl1u m:m~ 

1'I 1UM;Um1iml~l\11mVlU, um 
I:;:: v "- iI. ~ , 

ul\~uUVla~~ml~Ull~nUnUn1 1 ~M 

Utl ~ lIll~. 
l, '" ......... t! 

~Mmnn~ln'unna nnMu ~ll~m , 
1ifi 'li1rii;un l1 "tW1~ Imnln-, 
.., "(3)' v' • '"' v 
u~ . lfi ~nUWU1UllJ~nY1WlnUmu 

... A" I '" I .. L." 
l~m~" l'llU lan'lfllUfiWUlllMU, n 
. 1 v v1 'v. ... ". no 1'I1~1 lIml Wlnll~l1'InlUUlJn11 

;;11 tlmu 1unu ali ~til~ 1.. u'; l~Ult , , 
i'~~un:~~~1lil!'iut1~ j. . 

"A ...... , '" ... 
IUU VI VIllu nu 11 uti ~r. ~ mllJ Ull 

iI. 1:::: "I ..... I..... ., .. 
~nUl\u, lmlnt~n 'lf llU, illV11au. 
'v, 1v '" ,. 
lfi ~fiU WU1 UllJl: 'II UnHM'lfllU 1W~ 

.v1 v ,v,", . 
VI1nnM I'I~U1U ln~ln~u, UVln11~ 

• '" ," • >; 'v . , .' • , 
flfiU llJIU U'H~U In, l!'ill: llJ~lnUl\ 

a: h~l:m 1<iiT vJ~-n I1111'11 n nmW l l'l~~U 
, ~" , VI - . 

a Ul~V1lnulI~ln l vlntlUl\1l\11~ . 
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1"" 11 l'I ~ W,W 1 11111flll l'IllfllllJ111fl11 193 
• 

_ 'v". " 
n11th:nlllnn~a'nnm~U'lJ ,mrt 

l~tl'~~1';' '~ml1l1n ml~\'<U;~ 
\ 

(Q)1u n.~ . ., <1"'~ Inu~~lIa 
~M de Broglie Un:nnn11MnM 

'liM Dav ison -Germer, WIr)1 1un1 
"' '' " A. urt~~' nnfll~u ' :~n 11lJU11n nU~U1n 

" . v 
rt umn~umu . , 

b.) Rusoh, 1u n .~ . '" <1,.,,,,, 

'

v 1'-''''' ,"';. "" nllMl 11 mU 11 rtu1~ II~m nnn mtl 
, v.i .. ,, 21/ 
l'n~' mm: rt1~11n 1'lILUu' rt~~u 'nu rt 

l tiI rlrii\l'rt;' nnm~u ~~rt1~11mi1 
1 v . l( , ... 

11 In nl11l'1~U n. 
v ~ /At "' A. 

nMnnn~u~'nnm~u ,namln 
iI, 1 " 

n j;~,~~ n .~. "<1",,., Inu K Iloll & 

Ru sk(4) ;'nMl~U ~~ ~u'~II~~tll:l 
.... ..... __ "'''' " 1 

' rlI'l1nU, im1nm t ' n"rt~ IMm~U 
"'....., , ..... '" 
~ nn ll(lj:mn1n" rt l rt11~ 11'11 ":~U LU u 
~~ .i J..... ....." At • 
n ~'lfUl~lf ll n:LU unnumU. l~MIM 

... A~,t'f /. 
m~U~m1~ U11nnu nun111 ~n 'lfl 1ULln 
... • • ...., At, <I 

~~1u1"\:nnMu~u n11~ 1n . ~IM , 
m~u,:nn Mltlll~ n 1nu~~~ U~~IIU1 .. ',\1 ,~ ~ .... 
lWtH O.G) JJI"l HItUJl"lU U. n:UUflM 

n
V

nl';n'If'u 1iu1~~1n~H : U1~1n ';-1U 
..... '" _.... 1:1:='11 

n nM~ I nnm~u'n. u~nnnuu1:u : 

, At, '" W I . _ 

II nu,M ~'nn m~u rtu~1n 1u ~1m~, 

v " t l"n:lJU !:r.rin nllanr: I1U nu~: 'n~~ , , ' 

1I;~ hlnnn 1U~1n1~'(lj:~~u~';il1rl. , 
n::u ~ lnvN 1-»1'rt;1 ~n n l~u'1urtru ru1 

11 ': " 
• .... v '" 0/ 

n1~rt1111 un n~a, Mm~U . . 

" IIUU, n~uuu 

" • t lln:~lnn mrtm 

~n. II';;;U~ 1'1flLUu"~n ' u~nlJ1nnh 

1 ..i. v v '" " 
un~U"1n 1 Ml1~nn~~~'nnm~u 

"' ~ ..... ~ " "', "" ,uuu 1nn~ U 1lJ1 m1!n~ltln~u ~lnn , 
, v .... ... uA,,, 

nau nlMmu. l,u nnMalnnm~u 
... !(, ... ... :.. 

'llUnU1111UU~lJrt'll u (emi ssion). " 
., ..... !r;;;,' "v 
mU11nn~~llUuu ~nmn , l~ l1:lJ'n 
....... ~ " AI, "' ........ 
! 1nn~ u. l,nun nlJ1HlJl'IU nl1~"UU 

v • , 

111~; U, 11 unl111uu n l1urt~rt 'If'u. 

( ) .( 1v1vv, v ' ~ 
transmission '1f~ "D flUJ.J'J1 ') f)t'lfl 

• ,t..Ao" '" ' U 1 lJ 1m1,i~1I1nlnnnaunm~. l :U: 
'"'" ~. '" Lo' 1 v ,-

1I ~~ 1 umm~l1m~: 'lfUUUn11urtlJrt 
.:.... ..... ~~ 
'lfunu~~uu. 

1111:1;'1, lI~n~nl'u '~~nM~ 
..... lAo "' i .... "'....... "" ,nMun,nnm nu nn n11tlluUL~Uu 
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19. 1I1Hflll'1f 

..... '" ......... V I '1..... " /J.. 1v • ~~n 11UI~UflUIl~:'Il~II~flm~ 1:~)1~ 'n~~nnllrtl'lfUfiIW~ 1'Ilflfil11"un 
.... ...!Ii;.......... ..... , '" .... 11 I::: I ..... 

n nM'lIUfiunun ~~~'~fi~U nll~m (fi 11'IU 1n. U~nl l flU um:'fllllU, rlu~ 11 
f \I JI. 11 

, '" ot .... .., 
111l'j ). 

.... I::: "', ",,,, v 
fl~~~n~ 1m 'lIunm~nJ.l~un~'lf~~ 

, 4,,,' ..... 
IIrt~rt)1~lIn:~I~urt III au, 

n~llrt~~lnnm~umu, Il1HalJ.11lll 
, ......... I .. '" 

Il1U,rl'1n nMnnMu ~ Inn naUJ.ll , , 
nlli. , 

01, I.nOU ;ilUU~llj\h,",u 
...; ~ 0./ JI ,'.(r' 

n1tlA ru 1If~ n1l~H, 'iU'li1 tfti ~ 1 JJ m 
01 v .J/~,( 

11 t.I nIt7l~'11t Y1ri'u 1 i'nfl 111'11 U 
1 

(lr".,milli 0" type, ,lrchomQ9n,tie) 

v , .... "" " ... ...... 
IIJ.1)1nn~ ~UI M muu,: J.l1'I an fill 

" ..... v ..... , 1 "' .... 

m~~ununnuH~n~U"lJ.Im, IInnlJ , 
iilllfimh~nu~li~ nlurll:fill, m 1u " . mmriu1rlu. 





...., "" / J.,... I 

mul'I ~H'mrt min 1,. I ~l~lU Il~nn ~ft~ ~ 
1:::. / ~ I ~ '" 

fi~llfi ltl~ 1 1 'lfUfim 1 'U~Hl~n n~e~ n _ 
n1U. 

• II 
("') m1;H (Imb.dding). I ~lIU~ 

iI~luvm1n;;~m~;;~M Newman, 

Borysko ll n: Sw.rdlow(lO) ~~1:n 
" .I 

l~ n1mmM. 

- " (.:) n11fifi (Culling). ~m1~ 

. U1n ~' U1n ~!ilJ1n luml fin I ~n'lf'ul~~ , 
liii']u1~'1 ~ 1. P •••• lln: Baker. 

l .jj'ilJ 1 I'l1 1 fi~rt:l ~UI'lf~; nfilltln 11 nu 

lti;1J (w.dge) nnti1u .,:\00 1~ ~vi1 
1- - X Mm1fi nU1I~ U. Hillier IW: Get-

tnerOl) IIU: 1iililJ~ l m;h~ ;;'MlJu 
ilJ 1 I'l1 hlJ. 1 ~ ~~l: 1 ,\'ir~~ n ;;U11~U 
1- .1_ ", • '-, 11 

'l!ln~1IJnl~nnIlUU~U IJ n1 fi lJ 

(thermal expan sion microtome). __ 
1)I Hlfl n ~ tJ mechanical advanc ing 

i v .... "" ...., 
miorotome . mH'I flU'UHJUnl.l . 

~n~1:n;M1l1oii~ml'l ~n rl1Ml-ui~ 
1m 1 filJnll lJn1, Ilri;~lnIJ 1J1 n . n~ 

J..!1 Latta UCi: Hartmann(7) l'HJ~' 
.\ _ II ,. 

n~~~~ IMyn mnn llfinl611J1fi fil U ~fi ~ I 
'1 • , - " ." , ~ 

~u uwn1rtfi filnO Mm1IJnl l'lnn lfiU 1 
~'1-" _ 11_ 
Ut t'lU '1J J.Jrm 1: 'n flmU ~mu.J1n . 

_ _ 
(&:) n11fimUn nM (Mioro sco ­

~ l.\.... ... 
py). I ~n~Ufi fifi ll n 1111UU fi:llnl ~ 

~~ ~ 1" _ 
(grid) filJn~n ~Inuu Iln 11 ~lirJr. 

> 
v .... A ", 

n1unn MnlMmnu . 
.\. -,--n11fi l:U 1 1~11 fi ~ un munM~ 

... '" .... 'v II ~... , 
~IMm~u 1nun11finlM U11UUIUUli fi 

... ..." ~ ........... ... .!i. .... , '" 
l WU~Hl'IU~ . u,mnnunn I~U~Mfi 

MU1fin1mmi~';; ll1m1,n 1nun11 
> .. • ....... v 

Y11jlTVnltlMeJ 1fl"lUl-1Ul ( surface re-
i. ... ~.... v "0 ...... 

plio. s). 'lfIlUUHn1IM IJ, l'Iam H _ 
nl1~l ~l (sh.dow c.sting). 

1 / v .... / .... rI. 

til: U'liU ~~~n~M ' nfi~U ~lnn -
.!i. .... .... ' .... rI. k 

fiau: 

m imlt11 

IIJ~M"n n~a lMm~U~U 

. 1 __ i........ ", ,, 
m, 1 'um~ll~ ~nn~~ fin, nlJfiU 

1~1'tJ1:nlum~ri1~ 1 ]'11n']l un-u, ll'; 

l'<~l:nHh~u;n lmui~ .: ;~ : , .. 
... ..a" .... ~ " .... .. 

.,) 1~1InU1numM~un. nnU1 

1 tl~n Yl1 ~tJ'Jn""'uvnflfr)U, ;JJ .... t'lfllLU,l ; n 

IW :~U l ~ Y~" j fi ll~ l U ~ ~1u~~'l1'In 1 . 
., ) Tnl'l::;~u1. ~ ~u11J11ifim 

1 n n:~rtlJ 1 fiun11 n1m,,; 1M' ~1 mu _ 
l'IU1. 



Mol-

lusoum contagia sum T flll Bunting, 

"'..... ..... ..... "" '" x n n~1~unM~~lnnm~u. u~n!1nu 

"", ...., '" '" 
nlJnuu "I!J~nY'~nlJ'n. 

;. 
~) n1'mUn~~fi~1I'1m1lJ . InUl , " 

n-un "~fl~'1'1 n "lJ I ~ ~n lUfilJ fl (IImw 1 i;' 
• 1 "t , 

~JJ11~lJ~l'Ij ~UiUUH 1 n;;~u, I<DU;U 
v .. ~ ~ ' ... , 

1'l",Wln U111lJn, U1~, ~wu. 
, , "''''' .... I - ..... "" '" 

~U1~ , nn, I llJl1nn~a IMm~u 

• T I , "'... 1-" ':lJU1: U'l!UlJ1n, IImnl'lUI'ln11 'l!n 
, ..... .... • v ..... I 
U~U1nlln:'U'~UlJ1nnl1nn~~'nn~u , ., 

I::d(,.., ,, . .... vOl 
!jjlJfi1. n~u~al~u~um1':fl~~m U " , 

l;: . '" .. 
~ ruru1n1~. n:u U~~1flU1lJ1ml": 
11 ... .. • 

fln~ri11ml~rtun. n'"i:'n: lin~~~~ , 
u'~~~fiau~~I~u'uhil;;. u ~m1mt'u , 
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..... .4." 0..-

1 fl ~n U 1lJ 11'1 , : lJ 1'l 11lJU un n1U I ~ 11: fl M 
I !-- 11 t ~ ... '" 

~aUU1~~ntln:fiMm1n1nnaIMl'laU . 
, ... ". 1 v , : w m 1: n urt ~nu 1lJ1 nlln: In nI'l11]J, ~u , , . ..... ~ ..... 

n 1 n1U1fl~UUI~~mu. 
v _;' , ... 

nMH nfl~U '" lJmn 11l: 1'11:11 , . 
• ,_ ,_., _l(. 
"'UUH nnlr.1nn,UUnUI,n1 1m .'" " , ..... AI ~, ... x 1-
auu, I'lMM j I "!!J~U, ~U1U 11 

'" .:., ........ " 
IIn I 1'lurt~fi1~ j nn:u ~u j, Iln:mn 

. ~fll1lJl~-,1" r'-n~~~11'1~ j. ' mill, 
......... -"" 1- A 

111 unnM~ lnMau '11lln l IWu~ "'0 

"i," '1-" ','" U1Yl1UULrH, T11 VllV1WlJ ll'Hl Wfl lIU1 U 

, ", ,"'" ~ ..... 1 
~U1nnmu, HIUU'MU1nm: I~1 ' 

, .;, "" ,,<I. .., 
"rt~mI1U I'l ~~: 11, l:IIUnl'l11lJl'IlJ1U 

1~{j,~h. l~ua~u~nnjjlJ'II1~ (ar-







l'f.f! • .. 
(1l~unvm1~,~U1) 

. 
... .... "'... • I , 

Ul!1nn~nneem1I1U1U, llfil1n1een 
' ... .... i. , : llVj l. J.Jnnl:'neU"U~nn1rll: ~1N 

" ~"", , 1
v 

"''';: U'~. n~n~~nn ~llUUeU, 1 ': 'If 

'
v~. v"', 

011 nm~lJe Irl, e1,nenrlnuuueu j, 

Ii ,1;~~m rl ;M~1n . t nu IIIVj1:lhl1in 
.A. J., "1 "......... . '" 
l~em1'lf~'~ ~ lH1U I1Ie Ul!lnm~ n 

•• IV I,.. !I. 
nmnnm1l1U1U, nM~~'lIe'1n 

~Hrll:lM, . Ih1;n11;;n~ert~~enh 

'

v _'" ...... , : n~1nnu"n1U1U, lln:e1'llnnl1n 

I ~ U 11 1U 11; e ~ ru 11 1uitll n U n1;;1 U 1 :1111~ , . , ~ v . ... 1v 
011~~~1. II:UU01,:m~nnl:'n 'If 

I eHj e~inth: t U'IIu'l1 n1UeU1~. n111i, 
... J ":'" ., .... '1' .... 
~nnl:'mMIDUMne1' TI1 n, l~nM 

4 .. , _ ... 
mllnle~lJee: 1~1n~1U, e1"U011~ !1 

l1'lIi11';; Ii nn n~'li1u1ru I Ti,,;'U. ;e~ • 
• Member of the New York Societ.y of Electron MicrOlcopists and Member of 

the Electriln Microscope Silciety of America, 
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~, .J. " 1" 0 ... "" 
II~~H., l1~ij~fll1 'Ifll111mYllIJIl 

~ 
fl'tllfl fl't) 

G) . fll:,n1l 1HJfl1, 

" " "' / .. ~~ m/~ U1nn, 
, , . ~ , '1" :.. lO fillno 1 ,IJ '1IU~ l, unU~U~ln: 

1I1uJwn~lJml . 
• 

l!. .I!, • ..... '" 

... ":: '~~n~lJ,n~1~lu~nomn1~~_1 
lIu a u. IUU!Ul~n'l!l~nnm:lO '1Inu .. 

Inun
L
,lu. 

" . ~ ... 
m. n lJ~11\1u~n1:ln . 

... IIJ"um-n, li,n1ul lJ'i1;n 

J nll:nln. 

... "" o. 1 v lUl11 ''1Innmn II ~Uln. 11nlUU 
---;;; .... l"' v V1" llUnWUWUnllUU 1 nUIJ~la~~l~ n 

41:::1. ......... tl 
M'1IUI\U~ . n 6~nl!n n01: ln e UOIJ11 UU 
" ,,' 'lfUUl1 '" '1I U" Ul1U!:lJltll" ~n, 

0 11 ~ ~ ~)rln 1~i.rum\nlnnlllJnll~ , , 

)u'mKu'mmn-n~,luuu , ' 
<Iv v J:!,JIo ..... 

01: In IU U I~U Ul1 n 1U 'nH~ IJ e ~1 1\ 1 U 
..... ... " A ~ nn01: ln (n 1IJrlnMl110Ullln~lJn 

n-nn mo 1;-1u;'IJ-ul\unn<~~ nnti ,,1~ 

lligbt m~cbin. oi]),. I~et:lj,e un 
1~;~t:I~n 1;~nln). mllJziln-runti 
~ A..A...... . oJ 11 

nnn ,mM lJunn O1:lnMluuum: ln 

n1Un11IJUH~lill~lJn. ~n I UI:U I nl 
" .\ v J. ., VI m:IO'1l UnnMnllenn, '1I~nlin nu 

1.el~Muuu 1Iu1l1171 n01:tnnmeu 
"oil <l.... 1.... A .!!, ..... 
mfiluul~u . nll '1I1mMlJenn01: IO 

'

v1 v v1 vv A. ... 
l e 111~ 1 n01:In. Un l , '1I~lM~U 

I\~~ 11~ I ruu 01: In~l~ UU1~e itMnu 
.!!, .s. A .A. 

O1:tnUlnlJn. ~n~uuu 1 1\1a'me~lJn 

nnn,: 10 ~ lUll rl11~ 11'1finmml"ulil 
v~ <l '* ..... 1v IIUlmUUWnnllJ (fulorum). tn '11 

" ...... "'" "... ..... . .... .I!r. I:;:: ... 
lie, umennOOU'lfUlJe, mill IJUnnM , 
'1 .... v " 
,Uuunl: I o~e~'lfl~~M l ~U. 01:1001: 

... ... ", ..... v. 

UnOlJllUU'1IUU11mlJnn~011. ~lm 

"1 .... " • A , .... " A 
,n n~eum: IOO l :t1 UU. Unm'lf mnlM 

~n n-n omo n~ IU rO u nl11J UHI~~J, 
l~~e, ~nonlll~l~ uunlfi, .lMOn 11\~ 
;n. n 111J<ilulrul:~,uri11i1tin1:l0 • 

, v ... ... 

eeOlJl ,n~eUlluun. 
" _ J" .1 ne rl,:nneenlUU'lfU 1 lu ~UIJ 

e:y . ",11 ~ 
luun rlu, mlJlJ .. {t, e ~~ l, 01"" Ul . , 

l!\ A ", ,,,,, .... .1." 
Ul1 m U1, ~nlUUlJn01:I OeUIIU~ , ' IJ 

... . 
I'llJlJ n .. nlJnl1flWUlJ1J .. {t, e~~l (0 

~ , . 
lUn '" un: 11» • • 
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""- L ..... ... . q.. 
<1-. lJmn ll1n:~U~fl~Un1fl UM . 

n",~rt IInlJ~111n n11Un ~~~ T fl u~n~ 
,v~ 1 .... 

~o ,mwu~~~ Ul1n 1~~Ufin11. 

I!'n~n 1u'lleIl1n, T nu~n~ ~o , . 
l~ul1nhl~ h hd~liil'irtllnlJ~' 

... J.... ..... ......... 
'l!unnlJwn~nun~. ndllnlJlJ",n , ... ~... ... ..... 
Tnu~nn ~o lJrtM'IIun lJI'IM~'U 

• .... ... oil T' 
.,."'~ un: " .Illlll n1U~lnnm~u l nn 

(
,A ....... ,~ 

Me V). 'D 1~nnU~~~1'rt llnlJlJ1n ~ 
... ~... .... "'..... ...... I:::: 

rt~~'DunUlJ~U1nnnmU lJ nu. n ~ uu 

v~ T ' , 
1'I1U'D~~nrt"n nu~nfi ~o Hdl: n~v 

..... ..... ... , ",........ 
mUndllnlJlJ'~U1n IVU ~ u ,~ In Ulnu 

.(. ~ 

(Monochromo'io beam) IHlUu~nn 
.I!. , ............ "' .... 

IIIU~m1W1U'D~~nnllun'nu. . u~n 

,~... .....\ 
l'llUUl.J tJ nflYl absorp'ion ooeffioient 

. ~ , "', "l'''' 
'II~ml:nn IIn:'DMIU~UUlJm'n'nu 

...... 11' 4 · ...... 01 .... 

nu u"n~n1:nn '" mlJm:nulln: • 

~ 

nl:nmdU~lJn. 

\I "' .... • J. 
Tnve nn ';)0 lJn1~UnnlH'U ,. 

AI ...." (half life period) <:t.'" v. mlunn 

iX1inl~idlliil1~~,ni1 "'0 · ,,<1: t 
~e1,ri~nnuld~u (irridiote) 1mJu; 

nuo lear reaotor Hi'. 
mn1lUn'DM T nuen~ ';)0 

~ 

lJ'IIU1n· 

l~nllfi1ii nVlJiUml1W1v~~ (radioooli 
.t:. ... ,-"L-'" iV 

vily) rt~o~ "',00 0 nllmn.I'DUU n , " • 1 " v, v~ 1 
I~U Un1lUrtn~I'II'IM()j'YlYl1u~rt u 

........ ,~ ....... 
n111th:'DlJ1'dlll'mUm~'D~nu n.l'I. , . 

" ~ •. v iV~ 1 ",d<l:<I- UUlJ'DU1fi1Mm1nM lJ'Dfi 1'/. 
'" i.... v, T ' ne IUUfinudl:0~umuu.u nv~nfi <l-

I ,1.. ""~J,,t I 

II.U. II~U11li~ , lJIuemnnm1 '" m · " ,,~ 
11~Ul IIn:~U1111 a UlWn. (,rlfl Ill)· 

J, ,1 11 

l~n~nfl1:n Tnuenn ';)0 ;1Ul11. , 
..... .011" ......... ..... .... "" , ... 

\'lUi'll (n lJ lJunll1fjHdl flum fi111 1nUIJ , . 
"',000 ntlJ) nl~e.n~1un1,1j;'t!;: 
l.J 1CY·lft.J1~rtlltln J.l1n (inoreased ou~ · 

... .... AI , 'l(. 
pul). dlIJ1()j'DMHnlJ10 , ''DUU " 
.t ...... "" ",_, 

IUU rt1 ~1 V 01l1l'llJ ~ U 1n I tJ~l ''!fUfi 'DM: 
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-~1 . • . H~ U~lUnn (percenl deplh dOBe) , 

~ 1v 
• • T ' 1 Iwn:~~~ 'J!n1lun "U~M "0 u 

",V 1.- H. ... 
nu~u, lln:ll~nl:UUnn1~ ~1~1o.~~~ 
......... .;,1~1...... J.. oj ... 

H~ r. 'J! Un1110Y1",11~U~ 1 nM~ 
nUI'ln1U1U fJ 1~ "':: ri" ~ 'l1J.J., ~J 
n11i1 to Y1. ihu 1;; ;1U lUU~~U. ~ rJ 1~ h 

v 

, ~..... .....' I 

Cl l1nY1nl U l:~lUU1' 1 I'J!U 
"'" , J. ~ , , ... 

11111 U ~ U 8J.!tI n lJ " om18U1O I nUl 
-ou 

. , 
Vl'~ ~ ..... v ...... 

111 ~unClmnlm:n8nnY1U'U. 

, ...... I;:: .......... ...... 
08U.. nniU~U1IlHrt~n'~1~umn: 

.... 4.4 .... ",':'A'1 V -
1U'n~8Jn~nn81l~:lnU~~"' nnou 

lnn!Vh 1n~~~~ ll'l n: "j n<ri lU 1~1j;i 
~ ,~Uil~unlm11U TnuI;;iu1'~~U11l 
~'~l1iuml J.!I'l Uln~n~~,~u' ( sk in • 

1 .\v "l V
-toleranoe ) U'll(y : flntlla~: LH fllU 

~u1m8n'~1 WU~1'l8~': () nn 1n1U It!. , 
~u1m8n,a ltiult!n1lJn~ri1n' - . titJ-lnn u (Inver se square law) fit! 

........ .\ A. 
~u1n~8~Hrt I'lln~u"n 1m:l~nuu , , 

<l, ...... ..... • .... 
UtiM WU ~lU nnuO Ul:u:n1O n'n ~~t~ 

• ........... l:: .... " • 
"OO l1unnrtuu m8U1J1'lIU 1:u:n1 
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L..o ".... • ..... 

,e~Hnl:nnUeUM n11.JO~n1n~M~ . . 
..... I '" "' ....... . n nv. . LL~n1nVnUUllVn~n n1nruf111 • 

n~e 1:U:ri1Lun-~1111N ~n;1mh1n 
(ll~'ii U 1m ftJ1~ ~ I: n n n~n~n th1n mlJ), 

o'" I ..... "'1 . , 
'U1n1 Ve1L'lfU~' eu ~ n un1U nnl:rt~ 

• X " . 11 
~u n~nle!h~ 1u1 vn ... . , 

1 '1 
'" 

~ 

illJlJ~: 
• 

• ..... ..... ..... I::: 
1:u:n1LUn~111U~eUnu = <l:o 'I'~. 

..... ~ '" ... lln:eUU11 = .. 0 'I'~. l1a'W111{Un1U 
II " ,_ 

= "00 m. 'I' ~. un:luell:IHeunn , 
1 1n~lMU~M1v "0 'I'~. 
. -- ~ ....; ..... 
rt1111U1:u:nu (m~n~n1MnUnnu) 

II~. "~4. 
IU e~UlI 1 t14 n1U 1u'llu nnnn ~ I.V", ° 

("0). 
'1fJJ. = ~_ x GlOO 

.. <t<t "'. 'I'll. 
. -

111111U1:U:U11 
II .. • . 1 ,,~, , 
IUnU1I1t14n1U u'llunnnn~ V"o 

(o' 0)1a 
'lOt = (~o) .. X QOO 

~Im'tl t'11. 'lUJ • 

1 -,. ' • 
. '. U~U1n~e ~Hrt nn1U uu~ 1 

......... I;"!:'- !Ii. 
lIU~Vllnt14lm 1 nun~rtMl.:U:U I, 

-'" , 1 ,,~... 1v 
U1U~eU~n"e m.'I'~. U'I1unnnn~ 

"'0 'IIll. l:u:lnn .. o 'I'~. I:1;;1U 
. 1 v J -lJ1nn11 l:U: nn, <l:o 'II~. lUuenl1 

, '" It I A 
n1U .. <t<t: .. ", .. lIH ... ,.<t nn11M 

. '1..... -' II. 0' -"1'" ~ 
ImVell'l'Un,e~'U1n H n UI n no 11'I~ 
x~ 1. '/ A'':' 
,uen .. <t IVeH'I'Un IlJel~m:u: 

... 
11n <l:o 'l'1i. 1ven .. o 'I'~" 

... .. 
1 ~ e m:n nil nu~l ;,u 1nn~ 1-~~ 

..... i!. • ... ... 
m~nnn~ll1mUMI1n l:u:mlun-~l 
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I'IU~m 1~U, - - ~ 
UtlMMHh:n11n1UnU "~: 

~ ... ...... .~.... .... 
n. IMn n1IUf.~~~H~nIJl'lnH1U 

-, . ., ~ '1 ' 
'lIMH~IIn)JlJ1~~ n ,nun nunnfi '<>0 
'" .. 11 ....... ~ "' All!; 
UIM. ~1U1'~~~H~uun':m~u 111 
• 1.... ...... ... ~... .. .... 
n ~1' ~~U1n~MH~mnnnl1n~ 111U~ 

l< ' 
'!;IJ1n~u . 

.;. l' ~. IWIJtll1J1(1!n~ "U~nfi ,<>" 
1 ... l( ~ "' .... " ............ 
~IJ1n~U "~ IHWUfI1 (nIJIJllfimW • ..... "'... ,A ....... 
n~lnUUlm11lnUlJ "',000 n1lJ) 111 

1illllJ1(1! l'i;~m ill I1n 011Ufl ~~~u 

A .... " v 
lVW~ ~o U1f1LIJUPlU. 

, 
.......... ..... L< '/ 

'11 !~" M~Vfi l~V 1U , 

• 

. . 
n1111lJun11Utl 

.I ........ I ~ 
LUll'} '} tllt.nn11 fl 

1~tJn~1 rotation therapy. ~11JJth:~ 
~~~n I ~ ~u~~n-u~1;; ~l~U"i ';;'-iJ~U 1 tl 
'lIw',~ lJ1nt11u1tl 'U;;l~U~ Tlu1~'fi 

.; - '1 • 1 - l! lIn:I)jlJ'lIU1n'llM"~ u.nnn IIlJ1n~U . , . 
1 flU Itl ;UU';1 umi~'lI~~u;\ 101 ~ 1I1U"i~ 

.... 1 ' 
1l1Utln~nI1n1Tln1IUfl'llM "u~ntl:Oo 
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~llJ1nU ~a lIu~n 1UU1 Tl ,uumtlJ 

1 ' " f'lutH't" ':;>0 lVWJ ~O,OOO 
, ~ .I!,. A 

Iln:nllm ~'lJ~1l1:n ~UI nu 

" 6.0,000 lV11U ry . 
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' 1nH~U ~UMlJ1n . 

.1 ..... .... "" ""'!ai '" 
ill . m 1I~U1n~Ml1~mU ~~:I1~ 

1'IL- .... ~"" v l( 
, n1UUUIWU~W~ Ilm~nnM~1n~u. 

"" ~ 11... ....A 
<n. lJn11nnnu~~nh~11l11~~ tnu 

• v 

m:nnu~u~ ~. , 
' 1 v -·1 ...· Go. m II~U1n~~a~~ u lnnn IWlJ 

k I A / T 

· lnn~ u nl111InUlJU~lJtI. 
.. • ~1 v , 

&: . Ina~'IIunu IIm1~ ~n1n u 

;111rn tnunmll~U~UlJ1n. 
> , ... 

\> . l1m~nn11nlnU~lJ1n. , 
....... -¥''''' 

oj. nlll~ lJ U nmlWUnf'l~ IIn: n11 
• 

,)nlltl~lfi1l 1 . , ' 
IUU I!J~~m~m1lJ~ l 

""I ... , 
l1lJ1umlWU~ MlJ 1n . 

, 

•• ., ,.I, 'v t I 
n1IUn'llUnm~m1' 1 'II llnU f'l U~ ~ fi 

1 ... . " 
'00 U~U1f'1fi, n~ 'lf1'lf U ~ .,m" (Cs 
'37 -.1,1 v -- ). ln~n nnnn11i1Unm~ ~lUll -
~ 1;1:' 4 11 ...... 

;UUlJUUth:lJ1 tl1 '" V'll . IUU a s 137 n~ 
"1 "I J. 137'" .. -11U UUIIU~jaS H~n~nnlUuln~ , . 

rJ ~~ul ;; (by product s) 1u nuclear 

•• aotors ';ll j lJ1n~1U , lI,;u~iin 

~ 1ll1l1~11.jj' ;1U 1un1111un as 137 ' 1n 
.. ,AA. 

!j1 1t11: n~ U~U1l~U'Jf mWllJ1n 1I~:f'I~ 

i ,'" 1 v , . . _"I 
I: ~lJn11 'DIIW111~1U'U nl1mUllM~ 

n.~ . ,.,4<r.\>. 
137 ,,- J. "I 

'Os l-Jn'..,Ullfl1a IEl rom !.! 
v , ' / 

~1u~nln 11 hU1Un11 tnun~n 1>0. 
• -- .... "" " .... 

W nlnu~ a 111nll n lJlJ11 m nu o. I> \>GlI 
v ... • t I 
n1U nl~nfl1~U l nn . 

..... ~' '''I ' .! ... '" 
fltu1!lJ UP! 111 1 1'1 V1! fl1! ~lHH1!~1f1 • 
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l~n'lfllU 'nll'iU~ "00 'If. lmuu. 

1 VIlll11 
H.E. John and E.K. Darby Brit. J 

of Radiol~gy 23:193. 1950 . 

• 
Q. ~lJm,ln'll1n11 , ..... .... .. 
10. ~"M"'llAUUN '~1I 

.... ,, ~ ,X ....... , ..... v 

~~~~~n~~MlnlJU ~ ~lJIMnU INUH'U,~U ~U 
,q ~ ......... .a.X ........ ~i;;, o!,.. 

na ~Unl nu ,nU~u~rta~ ~an ~Jml'll~ ,tll:l",n ~lJn , , 
II: ,;U n i,)110 ~,un~,u~,,~11''ll. 

v I 
~tll:~~~m'Unu , 

T tl1fliinri~~~nnul'U 
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n~~1e U1 ~ n 1a1U~U ~ ~e WH~~ '~n~ 

1nu-urin~n~ln1nm~ ~1nu ~lh: -
1 U'II~ 1u n111ii I n-u T In l'liunMn11~ nu 

, ...... ''''1 _ "I 
~U1n~e, ne~ nuaunn ~ nn ell ~n-

~~'e 1 e~u ';e~n-uaum:nnuun h 
T - " " "1 ' - I< enunnl1mne n~1ln U l1 un1 l ~e 

v ...... ;.... ,I A 
nl11mU'IIUnln'llUlmUlnel.l'mna , 

i"Uu~'Uu;l 101';e~n-uau~ niih 

" 'I " 1"' "1-uennri le enu u l uene~nn1 ~nn 

, _ ... ." 
Inuu~ n~~Muun1:muwu' n j llU ' . , . 
n1nummi1u~';Hn~ M1-n. 1u~Mnl: , 

J I ...... , l;:: 

rlnn!lwul rl ne~nuaunuu u~:nnu . , . ,- "1 ' , ,~ 
~U1n In. ~a Un11nU~1mlmU'lun 

an 1u~~ n ' nemi"IiT nu 1~,;iiT e 
... v ..... v .a\ .. .... 

u enn ~ueleuu n 11 nn1mm M'IIUfil n-
~ I "v .l."", '"'I 

'IIU l n1Ulm1~e~mu. lnn~nn e 
.. ... 1:0;;; "'- ~.I!o . ' I ..l.. J ~ 

uMn 1 n m n n~ nnn e n1u ~u~n WUl U e , 
an. 

m. n111.jj'h hhrll~nrnY1~: l i' ~ 
uen I1n , : 1~ T nUn11 n1u n-~~u romw 

l"'ict~~ N nwn ; v1u-n e1 ' 1 ~Tnu ~ n 
v .. q~.'! v ~.l. .... 

l ~11 cl H un n,1'IIh hhrlmnu1~M 
..... .. IJ" '" ~ 
nm~m ue M~ U' l,'IInn nlUU tunan 
~ , ,~ iTT 

uu. l'llnn t ~ n1uu ' :n nuun n l'll l nrl 
.iIo J 1.- Lotl.t ..... 

l1nlMn~lln ~i 11um WU T en 1 ~1~ 

rl~ ~-U tl ll1W 1-~~ l ~ 1 l'llnn'ln ~, Uu i ii. 
\( - -.- '1 "' .. , Unn11nU u~~~nnln1 nn eunnnn 
/ v • .. v 

T nunnn Ul ll, m'llu: l MjU~ l" 1rln n1~ 
v "" ... "'V ... A, v 
neU~:lnn 1UUUM~Y ~ ln l n1l~U 

, '1" T ,,,-Iunnu'llu nn etlenm1lnnnWUHU , 
l~nan;,'~n1~ 11~~1nnnn'n. rl~ 
.... ...... Ao .... ,~ " . 
~u n ml'il~~ l1nn 1l unlll n1un I : n~ n 1 U 

, " l'( nn mW1:n. 

<I. . l.nn'iJ~unmw l"'i ~l1n h T'If­
T 1;" - "'" ,.1 Imhwe'lnm~1Ulneumu r. ~n ~ rlu u , _ _ 

11 Uti',., 1111 flU n1lt1 tJ l'l'l1J.J l tlU II U!l Pas-
" . II T ., 

teuriza tlon Vl1 Mnl 'D' fH l rJ T1Yl n 11 1: fin 
, .\ ., l' l' 

nnum:U11rlrlM (graft) uu~nau. 
.. \I d , 

<1. . e:nn~nlen'If tl U ( Atomic 

X-ray) 1.jj'i1u1l1~~l1nl1nh'len~~ 
... J!. I rl" .... 

n elruWw n~ 1UmW UnU I M'IIllU u~, : 

'nll1w'lillnunnm~ u"'iw nuenn :1~ , 
• " '1 _ 
Wn11~Mn r: nnl'la'l! 1 U Un11 nUI'l 1 ;~Y , 
T .4 1 II ,- - '" , 
n l'l : n~' Ulue In. n :fi n ~n l~ n'If ll U 
~ I; _ , ,,,, , 

n~tmMI'IUn ~m ", 0 rl ~Ufi ~1~ 11~ 

U11rl 1u~';1 ~ j Lt;;1U~U 1~ lU ;1~mn 
",'-1- ,~ fi ~fiM 'l!m: ll~ I~W1, 

~, 1- '-
':>. Ina ~'111UnumUn fi ~n 'u~u, 
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A. i. t..-" 'fI ..... '-' ..I!, 

I n~u 'If ~~umu~VI1 ~n ,nn1UIJ~ . 
A • 

"'. 1f'17~~~u~umwvI~ Tn h~tnrl. • 
. rl n;;n1 'IJ'If'iIlU~~ ~ mwrl~ T ~ T l ~ Inrl • • 

(In;~n''n'U n (lll1 IJU~~M t ~M: ~~IJ~W 
~ '" ' .... .\-"", 
n ~ A:n lUUn: ~Unnu n':w~ In n l1n D1l 

1 .... 0{ I " <l 
'If I ~n'lf l l ~ III ~11 nil ~n ~ulUu I, ~~ U~U· 

U 
"'fL ........... 1 ..... "'- ""I 
H'nlJ~nflaft~ 'lI~Mn~IMna uM . ... 
lliu~mn Im~~vI~ h hd T nrl 1rl~u~1i 

• 
utildm;;~MM~ t 'nl l~~U~n 1~ui Yi~ • 
u~~:;nu T nlll1l'i d~lJ~l(l~U1u u n:lrilJ 

nl~1J d1'~~'~Ul1l'iri~ i iilllU Ui'll--m,u a~ 
lC 
'lfU. 

- A. ..... , 
~: InlMU ~n ~1n1 1 nl:Aunl : ~ l U 

!~~iJa, u : rll :n~ t;n~'Uln~Mru,~~l1 ' 
1~~' l ' .. - A ~ ., 
nnu~u Umll~U~fi1~ 1 nu. Im~v,u 

!20; .... , A...... ,~'" 
u~unum: ~um: d, U Innnu 11I ~~ un 

, : ~ nflll III 1 (ll 1 UU, IIIH I'i U lU~ a. 
•• • 

u~n nn ~ n~'111!'11 u T HW Ul Uln 
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... , ..... ..... 'I v 
1 nUl: 1I1~m M ~ U lU un:l'IM w u~u~~. , . " ~., ~ , . . , ,~ , . 
IIJ ~~U lun~~n~a: Ilnu~nrt~ ,rl n IJ • • . .,t.- "'1~ 
nlu ur.~~nnnH ~ WU 1U~nIJ1~~ u~n 

n11IJU1 : ~ ~ ~ II till nu n nu 1 rl l ~ la ~ ~ nli r 

1 ~· • . ·1~ . nl11J1 l'I ~nn. Ulw~m 'lI11W1U'lfuM 

(oDnveying belt) ~~l:nn-ullwil'ln ~ u 
1 t . . . . :.., A • 
U lH1UIU~n11nlIMH11IrlIW~~uM 

/;. 4 A. 1.... .... .... I ..... 4 • 
Ina ~IJ~lnn~ 'lI1 ~~~M ~~nnl'la u ~ 

4 ~ ~1 ~ 
~ ~ muunu. IIIJ uMnllrln~~ lm~nnlJ' , 
, ,.... t 1~ - . , t 
nnlJ~lnu 'lf~'lI~~ ,~~ : 'lI~n~UIJ nil: 

.,~'~' ~ 1~1 ' .. n nlJ~U~I'If~lJl '11 Ul~n11 IlW nU IW~ . . ~ ,.. v ...... " 1~ ~ 
un~' ~ l ~u~ n IJU~nluu~al: ~Innut , 
In nl111UnIJ1;;. ~ nnu lI" l~u~ rilnJ!l 
n l n'llun1~I~UAUIJ (stainless) lin: 

I , I:'- '. "- ... 
nunl1 n~IJ~ln~lnlrlnuulUu,u~n 

I ~n 1I'Il1: I ~u~nli~nllrn 1ii ~ll'1 U'I~ Uti 

1~1 'Ii~ lUl'lUn~u~~~-MUIJ 1 nil:. 

11hllll'\llU 

rhuif 11'< ~ ~ AIJ n nlJ 1 'lI~n~lll n: 11 ll~1l1'l1nuu;; I ~ yn ,":, 111 ~ , , 
t tlln;; n';~n-u lI ~un rnn l1'lfM~~1~11~'l!. 
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~ '" , IIn:MIf!ll:'II~11 'lfnnnth: n~u linn fi11 
L,.. 0' , , "' ... 

n ~ 1'If nn'll ~1n l:nn~~u ':~UI nW1:nIUU 
t.. 11 \I I 
'"I ... .... ..... '" "'" ... 

I U ~IU ~'lInnum:nn. lJ 1m-Ol l1u nlJ , , ' 

l'lfn nm:!1ufil1 Ii. 
... ~ ... ~ .... A. I ...... 

~lnlU UIU ~vu~ n II nn n 11n U lJ 1n: 
, , ,"'" A ... I 

1J11111H lJlJ ~ n~ ~ I n~ nI nu lin: lJ l'lfnn 
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• ~ 4 
Ol. C'-E. Tobin: finU1mn~1'11MU~n 

Anat. Reo. 3:625-635, 1954. 

' 1 n l1U11 U'II~1 Miller ri11i1;11 '11 
I ~ 4 1' •• 
n~U111~nM'II~1 tl~n lJ lJ mHnlJ (a1-, , 

... • ,-'\ ... I 

veo1i), "1lJ~UllnmUHmnM~1 nlJ , , 
' 1v"'L-~v"", (al veolar duct). m 1'I lJ~n 1'11nrt1In n , 

11 'l-Jl~ ul'liuU\ l-n ~lItlnntJ nelJ , 
. 1'I~~'II~1'1'I n 1u ~alJ': ~ fi111tJrl' 1i~J1 

" , • ~ " ~~ 1 ~ , 1 
l ~n~1n~u nnlnU1 nnU111. , . 

~. A >;,~. • 
~ nnlf111 Mu In no 1f1 tl~n'll~1Inn '.. . 

~ 1U:'lIri .. - &: ii, ' tinn'llM!i11'1niritlnii 
t • tI , " 

... '" f-' ..... "'''' ., ", 
lin: nlJ ~1 nll UllJ u 1 n U tlnnnlJI'lfn nlJ: 

I; m~ I;' i tl . ~mi11 nu~; 1i11 ~n'lI'-U 
- . - 1 ...... "' , 

U11 I1n: ~U1nfi fi ~ nu, lin: fiU l ~nn 
v ...... I , ' ~ . ~ 

mUln~fi11', tll1n~l1nnU1il'lnM 
0\ • i - - 1 nnnfil1lJ tJ n UlI'llU''II~11'1n~nWn lJU1 
"" 0'. " ' lUlIUlfl1t1n (arterioles 11 ", : 'f6nU-

," ..... ..... 
Ie , ) ' :l'mn U 'lIn n U~U1'11M~1 nlJ , '1n . . , 

.1,"1 ,,,. .~. "~ 
tl~nmuu ,"nnU1mneH~n1unII'lUln 

...... ,''' J. . ,A., ~ .• 
'lIm'UI'llU lnUlnu. nn1lmunUfi~1 . , 
tUJ lIU 10 ''''I~ U~ rill J; 11" ~Mn ~TJU11 'Jell 
. , '\I • I . 
.. ...... ! .... . .. ~ , ..... 4 · .,. 

'11 nn VI U ~~ IJ tl ~ n, 'If fin U II~ U" 1~ n n , . 
, ... '" ~.., ..... 

uU1tln ~ ~nfiluu nnu, un:n'lln~~n U 

• 
1\ ne n nu.un: U'llIH'IIn11'1 n~ fi Innnum 

• 

, , 
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<> . G. Gillin: HIon ~: IImn ~,un 
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