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MM mjmjm.m m fsaowRZOAL OA^oostAtzois 

X|^lMlti« l«ptOai«IMil«fMI tfOXlidiOB PW0MM9 •OttllWM 

ttf »• ft ftidijMt ftf istftiTMit maA iapovtM^ift Hifli «Mffy^ 

atiott of HoAvoMi C9lmw9iEim«9»MlsoM«li3P9«MM) in ftoXliftlMi 

%ftttrf«ii an iaeldmt r«lfttivl«ti« ^ m t * X^P f̂la (•X«««ra«tmiMi) 

•Mi ft anolftoa fne me ^9mA la m fttoalft aneXftitft. fo lifr* ft 

pharaiml tasliijlit, Hiift proMftft ia iriawad ^ iiaSjii tha a««a^t af 

'vivtoal «Mntft*« AaaairtiBi ^ ^lia point of Ylavt Hia ^aatvo-

•ftiftatio fiald of iSia iaa&aaRt aralaliYiatia pavtiala la a ^ i ^ 

ftiaat to ^ a flol<l of a ptiaa of vaAlfttion, flila ^s^w of 

roAlfttloM Tapmaimta ft ^aatnai of irlrtsal. fpHntft* fha affaat^ 

(«laintap»tlQii of anaXaftaf IwAvea pitNliiatloa firoa irlvtnoi ptotoa 

aualaoi ptoaaaat aaattcvlBi) of tliaaa tuasta am oaloiaatadl aai 

mlfttad to laptott*4nitilaMi aoUlalott piooaaa to aalaudftta iHm 

asoaa aaatio* of tha partitila fsooMo. 1%la aa^iod «aviilop«A 

latf^^aaAm^ir ^ 0.7» Valaaokav a»a l«^« mxxiaM ia 1994 la it 

mm mtmtwA to aa UUiftaa-lMLaftrieav ( n ^ aaalaUaaiariL aatliad. 

Im ^ 0 It^ flftiaa* Qwaatwi aXaatsotfyaaida (Qn>> 

tvaatMBt of alaipla virtual ^loton asaHanga rayBaaa Daraon (ID) 

aathaa «aa davalopad ladapviaaBtly ^ a anilNr of aitttoora 

(^^e at A 1t5«, KaaAav aad Una 1996«1997» Oartla 1957t 

SaUta * Tanda 1997)* Xa « M alxtlaa, tmr%Ur UmAopmmU Iwva 

^flB aatfa. awmg o^Mva ^ Blayaau at • ! (1962), DraXX aai 

WAmSm (19«4)» Koii (19i9)» Salraral (1969) 



tim M ia aia la aU ^ M M twa^MWta wm ^ «•>!•• «MI i l f f teMt ia l 

9w •Mtiim for tlM 3.̂ i?tm-aiMil««a ia i lMUa pupUalL* wf^wtm. 

I t aî pMMi MoasMogr ^ M I M a ori^taOL afiOMatloa af tlia 

•airioaa ^MavaUaal aailaiaationa ia avdav to tartUm oat ttiaiv 

alailayitiaa aaA «iffavaaaaa anA %a î Laea ia ptaiNiv aoalnct 

tlia raa«st pwiraaa aaa ^ M pro«:Laaa tliat vaaala aaaeliraA* 

Wa fri l l ^gia Hr fliriai ama teaia Mavaatia lalaiiaaa. 

A telaf aaviTatiaa wil l tiMn %a fMaaatad of tlia aaai^laaiiaia 

f t fgmOm. M iiaaaaaioa a i l l ^ ^"vaa of tba aaaaatial Matflta 

of «ia QIS tyaaiWNita iUuit ara aova faalliar aal aaaflA tmt 

aaaliraia of aipaviMata* l^ptaaia wil l h§ oa 4lav«lepMata ia 

lata aixtiaa* ito^ of ^M aatavial a i U ia aoraraA imtlMr 

mô iCLyt ^ axaladiac tlia aoat of Hw dataila ia aaali tvaataaat* 

1«1« Imia foiwaaat Vata%i«Ma« ^aita 

k liiVlioim^liy of ^Movatiaal papava oa tiM aokjatk 

aaAar atoAy ia givaa at tlia aaA of tlui tliMia* Mffavaat 

aotatioaa Hcta iMaa iiaa« ia tlUMa tbaotatiail yiqpaM* for 

aoacvaaiaBaa» aa aaa tim aana aotatioat tlia ajrataa of aaita 

aaA iiraaailaa aaaa tEiaaaatia valatioaa oad ia l t ia l fanaOaa 

ia tldia aaatioa* 

la wil l aoaaiiar latfioa piatfaatioa ia a aalliaiaa 

iataam aa i»ai«aat valativiatia 'aaoa* of M̂UE«a «a« mA 

vaat aaaa *B« aad a aualaoa 'a* (for ^tk psotoa aad amUoraa) 

of tha raat aaaa • ! • . for tiM iaeidaat 9«rti^at lalMrateiy 

aoiMatiai, anariy aad iralooi^ iafora aaa aftar aalUaioa ara 



-'A 
•o»f«Bi«it ao««ti«i io T = 0 - ẑ "') 

nM tmtmt wmS^mm m% wmtt i a tiM U»e«iitoxar IHMI 

Ito tlio lo^mitoxf aoMatw stipitiiAo mA oMfir of tiM 

iaolAost ptartlolo oto 
. f) = r »»t/3 c 

fflHi MoawittBi-ontigy feitr vootor (fottv aoMB-liai of ^ M 

for tllO tttiOt ffiMlOOR 

for tlM Tlrttio], ptoton prooooo Ite X^pto»wBHil.toa oolUoioif 

thm momumm ma oaorgar of thm ^rirtaoX slwtia oro ^ . ̂  , 

^ - ^ - K 

^ = ^ - £' (1 .4) 

f l» oorroofeaAisg tvm^'wommtvm to 

"̂  = ft ^ ^ I ) (1.5) 

nm oaorar of tte IJM&AORI fwrtiolo to oi^rooooi M I 

£ 3 C^W ̂ Vj't E' -- (A' + ̂ ĉ̂ '̂ " (l.i) 



fo a^mplXtf ^ ooppooolBf 90«o«i of *o* is on«Rir onA 

ô pMNMtonot vOot MMM9 aoao«%w md onozir olSl bo 

i» oamrgsr imltot ^ M iroXooi^ of l l# i« lNii«i tiM miit (o«1) 

fov T^oo&ty* liiai ^do oonvontim M A omiAitioii 9t 9* y^ •§ 

vo mm writo 

TiM oipovo Of *«'f tlM iriirlvid liotoR loi» aonuitttit itaotoi 

tV •%• lo 

Za %9mm of Xoboipotoî  ooifttoî Uif mgio 6 of tiM iaoliOKt 

9«vtiol« itto to oollioioa ani wtSmg ^ M oppiosiwitiOA <l7)t 

1- = - Z E E ' 4- Z | 5 | 3 ' a ^ & + 2'>v.̂  

(ua) 

9ol»s tin opprasimtlon ĵ  =:̂  £ - ^ 211 
2 T 

At ooottoriac mgLm oovot ^ M aisliMai volito of t io 

Za idMoilttto imlfioof 

(1.9) 

2. 
-t = 4£f ' SU^t +2'^' (1,10) 

lM««r volotivio^o ocnattloft a^ 00a bo aogloot^ 

o» t ^ ^ E E ' S;^^ ( n i l ) 

1 , _ 'M'e 

E C E - € ) 



tor 1ii« Tlrtnoi n^tm pieoooo la tiw OK ofotw of virtiiiS. 

^ to t t mA %h& wml9m,tlfm m&mim of tli« mm of vtrtvad 

l̂ wtoa oMVif E'Jjb •»* Bttolooa Ê f io Aottaoi M 

froB tldo i t io «vi<loat̂  ttet 

11̂  i^jrt -_ £ - 1-̂  (1.15) 

for • vool slMî ii of lo^Hitmey «»ME«r < iMidtst «B tiio 

f'- M̂+ ZMK (̂ ^14) 

fbio MNMo ttet i f A i^^M.roftl i» iPi]rtiua.,o« ibooviptifln 

Ijr • woiiloQft pfOiMOoo m fiwa ototo wi^ ^M OMM IPOXVO i f ^ 

4f, i t MMt lunro ^M mumegf I giviia Igr 

•<= ^ ~ TM ( 1 , 1 5 ) 

80t for tlio virtuod pliote« prooooo tiM im»ial>loo wo I * %• 
Za tiM t « 0 2>iait,I «€ • X io ^lo o^iifaloat mamtg^ af 
virttud yiwtmu Taraa (I.I?) i t io oî Aoal mot for «l«t io 
ooattorlac wtooa X » 0, ^lo aoMtaaa VOIIM of t io 

la tlM idrtiioi piMtoa prooooo tlio of f ooto of 

roAiatliro pxoeooo io rolotoA to <ttMi imrtiiiio r̂ooooo* Vhm 

iaitial fsonnioo eoroUtias «io two proomMMf «ritt«i la 

fosa of difformtial vitib roopoot to tto iwrioKlo e io 



(TCE) = / KCt,0(L^coae (i.n) 

WiMro dL(r (̂ E,o lo «iffiirm«iol ofooo oootios of tho mgm-m^9om 

plOB pxoiiietlOA prooooo. KCE,0 i« t ^ madior of vlrtiial. 

I^tono of omŝ or ^ pov unit iaoxar. T̂̂ ^̂ ^ io ^lo total OfOoo 

oootion for obooxftioa of j^twi deMrtoil) «ar Mm iiMiiotn> 

flM oiq̂ vwioKm foy ir (B) lo teoooA on ^ o mmm^lMi t te l tbo 

of foot of viiptooi Tiflm%(am oltb rovioao v«l«oo of £ oAA 

inoolMvott^* i%io lo tmt «d^ mlm» ^ o portiur^iiic offooto 

of fioXAo of tHo iaeldoBt 9«rtl«3.M mm oantU oo tbot teth 

tlio ittoi.<«it aiiA tlw otxwdE i^i^tiidM mmmiM OXaMt 

uadoflooto^ oft«v oo3.1ii^»i« So, tito mitliod lo oppllMklo 

WAmt tlM OOMiltlOB 

l«i eiooolool tllXl—o<->olooiiBfctg (If) Mtlioa 

!•#• imiMM OMA e«F« VolMiilHNr liido9«ii«itSjr oalooXoloi 

uolag oloooloil olootyoiittMlM.'^ui irlvtuaX piioton opootniB 

(vpo). fHo MtppoofllM la fflW«Hi*o po9«y (1999) lo 

ofcoro oc = ~-̂  It tHo fi»o otfootttTO ooaotMitt o lo o ooMt«it 

of tbo 09do7 of mXtjm 

f07 o(nivwa.oioo of pyooisittac ^^ Ottbootimit 4oftfl»i>» 

»«Ho« oo Hill flYo o WW AorlTotlOB of tho rp: 

«o 0V990OO tHot ttatt iB^iont yortlolo ftivoo «Lo«t tHo 



«aix 3 (fif 1«1) miA tHotmut mmtwmm of oppFOMH (liqwtt 

9Kttmm%mf) to *to ts^Eot naoloen •a* i s •%•• (At *i*t * • 0, 

%U ̂ uurgo • to mt O* i%o diotumi l̂ roB *m* U to)* AMOiiiai 

%o olMMiioia. oiootvoijrttttiloo.tlw Olootvio tm MfMtio 

fiolte <ai 'a* mm «ivoa oo fnaotioM of « toy 

B2. (t) = /9 e. W ^̂ '̂ ^̂  
fko otlwije oê ^MMato mm v«aii«iiai« 

X« aoe ftoUovo ttoat ifCt) wA %(%) cro î niwiiolatolo on •** 

At - - ^7^ (1.23) 

Ao ^ AttovoMOî  ttoo poOk valttM of fioXdo iaoyoooof topt ^^ 

€oo»omoo» As |% ît ttoo intoloott *a* oooo aoovl^ oiittal t»«Mit«roo 

«ad posrpoiiiioslav Ifittd % wliiob oaro o^maMU to a ploM 

poXaiiaoA yiiLoo of 3gaAiaHfi4fl,owg wiM 9* ftoo floxa Bj(t) 

toao «o aopMfio ooi^eaoat* If 1^ tatifot wmymAm oaiy to 

olootrlo foyoot ^M aooooeany aoiaoMo mmsmmi^ ooa too 

t^oa t%9 l5(t) to fo»« a paHoo of vaAiatloa aoftag sloag tiio 

AiMOtJLoa of axla 1* flilo w^Xm i s of alaov iat̂ ortoaoo for 

iovfo Y • 

A piktm of M^iatioa mm too aooiyooa iato a 

firoqaaoir apoe^poi ai^ag 1̂0 fowiov «MBofo«« af fiolAa. 

fov 1 Ct) tlio foarior tnoiafoni io 



Pie-I I tLICTMMAQMCTlC n t t b l 

WITN CMARGI I AND 

'.rVCV-i 

-• ' ' . . .£•-! !*Si&lt;?* 
- % 
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+ 0C 

2.rr 

flM iKvoroo i t 
+-0C 

ECO ^ ^ ^ EC^) e:'"" otco 

(1*24) 

(1.25) 

BOVO ^ l o tbO fV04IMIM|]r o f 9«l«i«ti0tt« 

IToing (1*20). CU2I) 

E.H = -^arffe^(^y (1.27) 

Tbo totol OBoxfF flooltti 90» ualt WPM is tiM pOoo of 

roAioldoA fozaod Hy E, C*̂  "-^^ 3aC-t^ is 

QC 

itoifti (1.29} -^ - 5 ^ 1 E.cw)|'"ce.'o (na») 
o 

Xf l^ Cb,(o)is «h« oiisvfy flow p«r tmt't «roo por unit froqittOBoy 

ia «IM p^oo of tvoBororoo (fvMM) oeapoAmt I f tlMB w om 

io ojq̂ rooooa no 



ham imqmMV mpwmm 

flM fowrl«v t»M»i»i« E.C )̂. ^̂ (̂ '̂ ^ #^^«" ^ i l . t i ) M i (1.27) 

Xart* V î Mii -i;;^c)* iiae* tlit wi4!%% of piA»« oorrospoailaf 

^ E", C * ) i » A t ' ^ i>/V ̂  >«MI fkCQiMBif m t O t f W I lTv.u»xfc 

1^ to ft mmdaama of flit o«4«r 

(n34) 

(1.51) 
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f i tu «d« ir*li» 9t E,(w)f «Mi ftfffiwiir •P««*ii« IT -̂W^X'*̂ '̂ '̂  

i s 

to |̂ % îv<»i'̂ >̂ '^TJ^'^^ ""*^ ^ mi—III ov«y ^ « iNurioiui p—dtls 

i^p—t 9«nMMi««» «̂ flit tivftr iml.110 of ^ 4«t«fBlMi ly (1«94> 

i s ^/t^^VvH • 9lM Xmimr IPMIIMI t^n I t %t !»• •• ^i»«in ^MI 

for lil^unr li^ptot »aytt%t>t tlit isolAtnt pArtttilt fitlAt 

wf« t<plv«ltttt ^ • piOJit of x«Aia1d(Nit «K for —tUor 

ii^aot pMF—tt«»i iMt liotlMNl io i»it iMitfia* for ^ 0 yvooooa 

of î Mi pyoAiaoidlea on Iwp^eim-wmtmm ooiUioiom 1»B|J| MR 

Ho olioo«i 00 tbo mdi«o of tho forgot mieXotm OY a.^ ^ 

( o ooaota^ of ^o oi4ov of IBI11^> • HelBg 

•^•^\ -^[^)i^t ^ 
flM ^PSRovofot vyt l |€ ) to oitaiaoA fym Hgr iiol«c tte 

(Uf?) 

- t NCO ĉ ^ 
- ^ ^ (1.3t) 

tbo ¥ioiai» lo 

lAioaoo pift i ) - c ^ e ^ i oMoi^Ag to ^ o oioptod ooMt—Hott̂  

f^ oiQ^vtooion (1,58) io tlio OMw oo (1.19) oM«l«o« 1^ 
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any •ffVttitotttioii i « 

O*H0> 

(1.40) 

(lev ftr«<|iiin^) (1«41) 

2. CO hyn*/» 

(idLi^ l̂ pwiiitmqr) (1*42) 

FxpOB lev f^p«qmn^ aflvmeUM^^i «qpt«M&<Mi (1*40 «• vlitaia, 

as b«fi»v»,«i^ 17 - c - J t "l!^* v i r t « ^ l^ ton up^w^mm 

tldls «i^v«MilMi i « slHilnr to tiuit otet«UMi« «gr H«itl«v (i9$4) 

«IM>1«M of %||||| {Wwg^m M i Siffi 1960) 
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l«9 fmdMMts of UmAme mA loootov Cl9!M)t K«Ma«Kl9i9) 

HM vooiato of «i« «MOMtiOiaL %smrt««it im «te ID: 

mtlM>« %r Umame m^ IMwlov (IX> HA^ )i««a uMd i s oovoTil 

of «to 9Mt oiq^ovlwAto on aiiltlpXo ^m pfOtuo^on ia 

Xopt««M»iol«oa oolllolott* f^ f» dloffMi of ^« pvoooM i s 

•howA in ÎM fli* 1«2« 

Xn tlM vinwO. plioton pxoMOOf eao pliotott to mtt^amguA 

^otoooa t ^ ooottovod loptoa tmA mio2.«aii« 91M sppMf irovt«i 

Aooosi^oi tho iatovaotie* liot«o«i Hw Xoî toa tnA virtuol 

pfeMitoa «nft tiio Xo««r wwtwm AooosilMo ^ o iatometlon botwooa 

tlM vlrtiaol ^wtoa and tim tavgot iiiioiooA. At tht «iiolo<m 

vorlox OHO otudloo iaolaotio pTooowioo lA «^i^ pioao «i i 

otiMr iHiAfoao iam ]pseAii»o6« 

Ono ¥i3rtiit(l plwtOB oa^uB^ lo MMBOA to Aoî Uuito 

tHo prooooof oiaoottho oxobftnio of « itioad i ^ t ^ i io ô pootodl 

to 'bo oikprtsood bjr a faotox|»f f̂ ^MMHaatoly 7̂ 7 (fiat 

otvttotuvo ocmotaat̂ * Xoma.«r Mid X«oo3lti? oeiq̂ orod tho 

virtual i^toa pvoooaa wltli tlia voa2. pliotoa yveooaa (fls«1*2) 

to obtaia vmAmt oactroaa volativlatio ooaditloa ( E »'^ ) 

and oaaU wiftlo (laptoa aoattairUm laiP â tmA iplrtiial plK»toa 

oaiaaioa aagla) î x̂osJUMitiM t̂lui folHowlac valatioa iMtaoaa 

acO-- ^ { ^ [0-1-£iO^'^ € ' • • - ^ ^ ' ' "^ 

- -t C'--|-)J^rv,CO 
(t.44) 
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fwm tins tiM vf« i l e > ! • eti%«i]i«A m 

C1.4S) 

fli« txî rM«l<Mw foir IC & ) etotaliMA ia tiM f t f^>imXi«i W 

9m^%im (1990) M A Mi t ts mA tmuA^ (19f7) ««• OwHit Usnt lMl 

•o «Mr Ml tilt fksto* Mfttifaiyini tlM Xoirl1lMl« t«is i« 

•iMiMnMA* mff«f«n9M 9mm mOf vmAw Xofisilto M A i» o^«y 

%«IM« ^MM Aifrtr«a««« wrt not df aiiili i^^vt«i«« la Mt«sl 

I«««X«y (1969) ia a aoir* laiaftt foxauXatloa olitaiaaA 

tlM MOSS • M t l w AiffsvKitisl i» t«» vavii^lM € M A t« 

f h« v«a<at is 

o(ed-f (1.4i) 

flis •ivtssa. pte»tsa-aiiSl.sea «rass ssstloa Oy„ Ĉ Ô liss ^ssn 

ssstsisA ia ssfSBsl iî pOL.lsstisa ts IHI of tiis fwsi 

OVT, CO i« ^M total sisss ssstiott fm tssl i^tsa i^ssyptioa 

^ "^s assa.4««i» 1»is fMistisa fi%} m i%^ t^ t)2 !« ths 

•«»s»s of BsfstaAtsr tarps aaaissa ^tstgoasfsstis tmm fyM%m 

witli to« 0.969 (^T) t ssmrnqpoaAiag te a ass assilsoa ni l i is 

of o«8 ia« 
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wamXmm m tmiotiask of t» 

1.4 fMtt̂ Mmt of Salfwttt i»iiPi*Mttt i^mtSf Mt^am (MMI) 19ft 

flM ffttlioM hmn 4«ftB«« tut •fOM •••Uoi of tii* 

^•pton-mMltoa itt«l>«iti« «olU9&<»i m m ^ngl9 pliotM «itii-> 

)„ ! ^ <̂ o4t; - LoPt-t3 (1.49) 

fh« «•!»• of ^ , «k* «iil Off ywraattw ia tli« wmmmm tvm 

fMtO? U «hO««l O.Mi (Oif>2 ««W«qp0Milag ^ t&» IM mitUQA 



15 

f»» m »«t«t SMatott , to ̂  °̂  

for a OXOMA iiko «ii0l«o«, -|0« finlto 

Koli«y«l»m (1ti7)f «»• of t ^ «t«towi of a w fvoo«Mit,FiKl 

tli« evoo9 oootioii i» ^ 0 lonovitti «Bxm Hy iKtvoinoiag ^ M 

•s^tyiMBtolly iailootoi (mgMriii ot tii ^U$> ysoMHUtioo of 

polat lilio mA olonl Xilui »MXoott olaniotiiMo* ma fOxMola Is 

1 ^ - . .N^Ce.o|..0-^3(^,)-^2^' „ . ^ 
^ovo «io footov *A* givM tlio •wtarilmi&OR fsos poiat Ulw 

•tvootiaro* lOlMqrokami iUiimitoA a^O*! oa 1 ^ teoio of isi^vi* 

wm-lift imto of Blpudii ot 9lii9€3\. 

o vootor iiooea» f^ iev aoooa'-ntoî UMaioo (miA} iw4ol# 

fiMM tvoft^MAto «pi ^oaoi ott ttao ooaotpt I tet tlH 

vivfiua i^toa ooî aLoo «o «IM mMlMtt t l»oii^ o iro«««r aaooa 

(.P; (̂ > ?) 9mk tu o t m c ^ of ^ M oo^iac io iat^HMimt 

of t* flui 41«svHi of ^10 wivtaoi ygooooo io idioiKi ia tiio flc« 1*9 

i ^ t « irootor Boooa ai^ I M ospootod to i^Huf mt^ a 
54797 „ '^^^"^^^^y L/Ar^^ 

1 2 APR 1977 ^ H!^^"^^^*S^8«. 



n c - i ? SINGLE V I R T U A L PHOTON PROCESS THROUGH 

A VECTOR MESON FOR SINGI.E RIOM PRODUCTION 

i^lililiBiSs.,!... 



H 

•% sX I9i9t t « a «* • ! 19i9)« «&• «ip»iriUMa*» (Midiop 19«2t 

KMia •% tat f9ii> m ^» slMtfiA ^mvig* HMI wMP«ti« ••••«% 

f̂ mitiMi of *$*• fHo wpoyiMttld teto f«fow tho awraqptlMi 

of oao ^loton «Mdimgo pioooos ia tlio ooAttovlac Î POOOOO mA 

pmmit ovmliiottoB of ioovootor maA ImmtHm Ĵ on f««to»i» 

for ioevootoir «loetvio MI4 M^otlo foni footora, tlio foUovittf 

wint ^^^1. _ 750 Mc,v 

flM W9miL% poiMto to 1 ^ oo«|ootwro tliot ^o ô raotwro of 

po u), (jp mOM'-^mi xooo«flBOOO« An ono^oio voctsil«f ilM 

poM^MXtliir of ovoii ooaMoM.QR litomi tluit «iio WMIOMI fOMi 

fi^toim iMofa •«• aotomlMi Ir oloolawoiBoHoAopoimtog 

•sot ooatoltt toxM Uko tliot IA (f •S?) o i ^ *%• ooivtiii* 

oadtaf ^ tuo aom of ^o voooaatiiic ototo (mtfts oloMat 

of tiM oloolMMiiittio onvioKt OfOMto» i s tmeat for 

Mooo In matl-^eii oyoton mutm m P^ ^, p Mooao). fw 

ioevo«ti»r fom footo» tiiio «uio iliouia Ho aooo of p 

waA %Um U oonoist«»t wiik «Mi 9h99rfmtimu mm iooooiiioy 

fom footov two to ^ ootiaotod uotaf tlio BMS of co 
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Wo aov SNTOooAt tli« xooolto of raaeimm oOloulotloBo 
ooloi tin oBSOOpt of Tootor ooooft 4H»fliaoBoo» 

(o) MotlioA of tUfXl oad Volooko (t9€4) 
KM î n«roX oaqprooolM for ^ o iaOiootlo Iofto»» 

•noioeft ovooo oootioa woo obtoinoi bjr ^mm i» tbo fiUooiaff mm 

oliMt tlio iaolootto fOxa footov (oioo ooUod otzootoco 

i t r 
^^"^ 1^ (^f/^ [O^V^C '̂*) - O-̂ v̂ jCt.t)] (1.57) 

0^,^onl Ouorvj ovo ^ 0 ovoM ooo^«Bo for î NwvptloB ^ 
^M SMOloflB Of ^NBioTovoo otttf XoBfltoiiaoi 9lwt0M« l^^i^aiac 
id 3|orkoa (t9i9) HMOO fom fMt̂ pOt ot 1^^ tOlooo of ooA 
% olwoXi oaljr bo fuaotion of Hw xotlo of tiMoo too vo«iobl.oib 
7oi» f^t bt oocgeotod 

'•Ml* lanvlaM** la M « M tkat It <*p«Bda ealy •« tlw 
n1sl*|;«wt]W(1.11) 

oo«oy«iaf to T M A wmMk^ laio iopw^Nttoo of Q-T̂ ^̂ JBHA OLC^^ 
ra t io OOOOMA to bo glvoM bf tbo ofooyo of «iio aootml 
vootov Mooon propoiotoir* 
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ttdag tiMM fliiwi Uw Ol^ «alQ^ . (I«98> io i»yvoooo« m 

y%. 2B^'--t-^ 

fMs'.oia.^ voiiiood to 

2. X , 

CTy,, C&) ^« ilirwi Cvwi lofiMMiiPi M i lofiioUOf 19i9) 1^ 

piMfo Vp to ^M p- ylMtoft mrn^Sm '^ boMHwwl 

Dosviapl 0«U»iiU ot ol. (1969) 4o«lir«4 p. mAoatt ooi^linf 

ooaotMt Ami mo aooowpod «iltto of crŷ . ( fof piw^»trtooy»» 

Uott ^ pffO^MM) pa<t 0^7,. flM vooaXt io ^ • 0 , 1 8 , • a m f t 

tllOt O) «B4 P - MMIOttO Otat^ilNllO 18 A& ^ lite OV-r> -

imAmmm ot ol. (I9i9) o¥t«lmi ^ «0«4t, MNnadUig cj A M ^ 

oe«%ii^ttioa of 18 Â  to Oyy, oiia uoiac ^o ^ • • • •» AonAwpwo 

XHlStlOK 

Or. -- [^'^^^^(^"-'"-UJ^'-
d.Cj) 
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(1i) Ofllo«l.«ii«« of SalRBMi (19i9> 

toiiiffoi ooHouilototf /o. piotoK ovooo ooot&Qft fov timovo* 

mwlf «i4 loHfl^iliAolly polttrlMd p-aoomo oMI o%«ai«o4 &» 

t«mo of tlwoo wm$0 oootiMii^^tfMovtvoo aaft ooalov plw^n 9mm 

•ootioao cr-r •CTe,̂  Moov̂ UUm to ^o fonndUitiott I f SMIA ( 1 H 9 } I 

fwmmww «i4 •oal.ov fiwtodpfooo oootiottSMPt wtHa^mA to <̂ r 

(titi4) 

tlw wi^voooloM for Cr^cr^ ̂  m§ oUtolaoA ^ SOlcwoi,«M 

H°»i 2. 

a,,CR) = (^f cr,l-̂ (̂0 
IK t«nu of cr̂  tmA Ol 

it Mi 

~ K i 
- -W [^^]'>< 
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For ^ff^)-! C it Mgli muatm P- mnlimm immnmUm to wgim 

iNftoti«itti«c fm V|OiA fa ia ô n* Cl.99) MK sogLootiiii ift? 

«0 fOt 

c<^a ^ ^ Jc. - 1 - Z'̂ p" JlLz^)<j (K) ^ ? ^ 

]lo%oi3.od OAleiilotiOM loote %o m^ ô pxoooloA 

(1.T8) 

Of ŵ̂ . oo t iaofooooo* Zto folitt io looor tlM» ^M B|«|lmi 

l i a i t (BJoslmi 19f9) OVOB at t»4 (Qof)t |^ î bottt 19 fi« Zf f 

io oU^itly li&ilwrt tlM iQ̂ pxoooii to B|oiiMM l^ialt io oloMnr* 

to aow fl»A «B oî ^Moirtott for ia^ootio loyton^wwHooB oiooo 

oootiott voiai nmaA*9 Bo^Uiitieii of tHio^^f^ ono idjrtiMdL flw««« 

osMMOfo ^FoooM ( f i e l«t>. Aotmrttag to nmA {%$$3} 

dKdi 

(1.t5) 



ftl 

flMvo f^ Xf tlM tgrnunmnm tmA mtOm vlvt«ol fkoton AMMO 

2e£-ir-t 

C1.t4) 

oC 

Ms[i<.t) " ^ ^ ^ U ^ 

e --._ N S / N 

1 - \ 

(1.75) 

Cf.ti) 

(f.n) 

uoiac (l«7Cf 1»77) «o ^ t mrooo oootiott %m tko lOm 

dlcoti 

= Nr(Ki) ^ - W O - ^ r [ i + ̂ eUic)(^Sj 

(1.7«) 

vitli "5 ^ J , ^^ I, fmm mt^wimtm* of HofftNR ot A{%9$9) 

m«t«^o 0% lOL (itis) «BA Foi^ ot oi (i9is) mm ^>y ^ 

^^-^ ^ NT o-^^i^) C '+^y Ci.tt) 
dK^c(i 



2 i 

flM pvooooo Of voAitoliig o<p. (1.73) to o«iu (t.Tf) imohtfco 

oaoomitlon 
S_ :. J L (1.80) 

IiM&wlmi of 0̂  in %)M Miloiilclioa xowato IJI «M oioMoe 

•ootioM AofoaioKl o« p- MMNM piopii^toy imtooo of en tuo 

9nsmn of Hui f - Moon ftofofotoir* 

(•) UtHmOMtimm of evooglMi «B4 foiaov C19€4) 

1 ^ iiJlglO f&Ott fVOtaoHOft PHOOOOW ( f l f * 1*5) « M 

tipootod iwlvi m§ BoAol of virtiuil plietoB i»tomotioa «itli 

tlM MMaoon Miliajr irlo o i>ooto» »oooa« flw (°' o» <̂  aoooa io 

•tunrootoirlooi If m Boiio tmloot^qr oni "Uui ^f f f^Bt io l 

oroM oootioa of t ^ prooooo ia voviolilos € £ t , i« oipv«Mo4 

i« tomo of o^^sT-t) ant CTL^^^) • îtgr Iwcfo »ot glvon ^^ov* 

oto «q̂ i>ooolOMi fe» CJ t̂̂ "-*) iw* fX<,rvQ Ĉ "̂ *) on* Mtto fUmi 

lanAor Mgk mmptff mg/pfOMAMmttom m fmmsHa^ imnl'wiMg oj i ini 

footov 

imo oooffio&iMto Of lit Of MM tmmUmm of *%*. TIM&V Mii|^^ 

•oBooi» o l a i ^ v^m pmiHotiMi VIMMOO tbo «oo« of tbo oa^ov* 

UMBtol 4«l« mmmm pg9$mnm of anltlplo piono* 
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f •< ItaMvloid oiOooXAtiin of ofooo ototioao 

flM oadlLotiai o^p«rlM«i^il 4«to fov wuBm-mrnXmrn iM9l*» 
• t iO pVOOOOO 0 « 0 0 » l tOtol «VOO®«OOttiOIUi OBA OlOO ttffOTCtttiia 

oyoo»'000tiwi6 mOj im foo ooooo* Xm tlM yvoooat voi^t *io tafo 

povlOnwd msMvlMl oolottlotiett of tiwovotloA ofoooyoootio— tfom i 

%%} 'VHI MNIOS' fOfM Ûiktionf oxpyiiilOA Ct*79) 

(11) SiMr fexmaotiont o^pvoooloa (1«$2) 

HH) KMidlor feimdUitloMt M^̂ VOOOIOB Cl«4i) 

(!•) iOi JtexMdfttlOftt mB99mm%9m (I•44) 

Cv) i f fofwOotlniit osproooloa (1*49> 

f li|^ oti^o Im tlM oM^pntotlewil fvooodnvo oaro tlio wnHmM^mki^ 

fw OM^ Of lasfo wmSHiw of MMMI onon^loo 1» ^lo wmt§9 1 Oo? 
to 10 f«?p of 

^ 1 ^ C£,£>^') 

r dy^ d £ 
i. 

o* 

flM lUdto of t mi € n o tHo fOlloolag 



u 

• •o^«M ov>̂  ( » M « f^Mtiea of e M gliroa Iqr voMnt 

tiq^vlaMito Cflf* 1«4) 19^ ]^«oii « o f i r of oli^^ 17 • • • • 

tlio ospov&BMitol ^ r to t j^to-auoaooii ilmoi?pti«i tvoto 

•ootion §K%m mf tSkm ia agiNMMA^ «l1Ai tliooo «oviTo4 Ami tiM 

rm floi^Ufit to »iMi-9iotmi iatflMitio (iMttoviai tetft of 

Povl 0% 9l (1969). ^1M tbooMtiml «ol«M2.otloni of totol plwto-

avoiooM atoooi^tiwi oiooo oootlon o& tiM lioi^o of vootov ioatiio 

MM MMoi (BKVIOV ot ia|9iaf irott BOIIMIMIH oni HovioUo 19i9) 

aai Koifo-foio aoiol. (HooooUi * Ooloooi 19i7> hmm flvos 

rootilto oo«olot«it mtik ms9t^w%mm%& i^to î t̂om mtmttsf i f 

lOOoY* flM Mil oiq^oifiBiato (fonnikov ot •& 1972i CMm ot A1 

1979) e» tte praiuotlos of ymw^ Idi^ moniy pmiotimtist ifcowoio 

lunro BOt iaiiofttoa Mgr i^piifioiffltt dovlot&OB l̂ roa tiM tvoai 

of OlfOOO 000%t BBJihOOH itt f^C* 1*4* 

XB thB nHMPlool iAtofinitioB* latovpolUitlOB woo mmmmmt^* 

tlM orrov of tatovpoXotioft ooi vdtldjik :1-a#« 

A oô iootiOB of tlM rmeimm ooipirloa oî oo oootiOBo 

mm pvoomtod i» licmroo 1.9 • l.^a.wo ii«vo Am gkmm t i i loo 

(1.1 «• 1*21) of ovooo oootiffioo fov m Miootion of wmm 

mosgioo for wmmriml ooq^ovioioiio of voviouo piNidlof«i 

ovooo oootiOMo. to M̂MT ̂ M «ifformiooo ia tliooo oiooo wotioao 

%tm ratio of oreoo oootioM oooovAiag to vwpiono fomOotiOMi 

voUtiira to tiio woM Boetiono of iBt • SokufBi io j^ottoi iB 

f i i o . 1.93 m t .97 . 
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« DAViei) I t al ( I 9 U ) 

O CALDWELL i t al ( 1969) 

METER tt al ( 1970) 
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MyByyByi lit K iB iJit Iftlliftoii A iwm Itilmilt i1t13* 

h. 
\ \ 

\ 

I - KESSLEd ( 1 9 6 5 ) 

2 - vi«« ( SAKUBAI, 1969 ) 

E = ro OiV 

( = } CiV 

i- 1_ 

t . c . v ' r I c ^ I 6 

- J . 

mm^^ 

« ^ 







n 

4. 

k--.:Mm; 

1 

^^^^P'^fP'—"w^wp 



,<f::^ 

• s i i l 



i -0«MK U(>MMII*WA,l»7J 
J - • • * (SAKMAi, IM9) 

i ^ - w / i t - . M • « ? • • -

l̂ '̂ l̂lp-

-̂ L-

^i' 

- > ! - • • 

'/,'.-,; •'. 
h i » ' 

' -Ul • 
v^-; 

• * • • " . • " 

<-• • 1. f 
t • • s . . 

* M ; W - > ^ ^ I : 

«• - ^ 

J • - i 



I -KCtlLO (IMS) 
1-DKMH (KOIATAKAWA, t*«T} 
1 - < • < (MKUMI, l » S J 

I E 10 C*V 

1 

I - KESSLER rr96S} 

2 -OKMN ( KOEAVAKAWA, I967J 

3 - " • « (SAKUKAI. 1969) 

E = 100 C.V 

.^i&M 



A 

-KESSLEB ( I9()5 

r SAKURAi. 1969 

S'-

* V < • 
t * ' *4 



r 

' -KESSLER( I965) ] E = ( T|V 

2 - » •< tS^KUWi , 1969)] 1 . OOOr S.V^ „ 

iX-'f^: --^ 

» • ' , * " , ; ; * - - ' . i i 



^ ^ ^ 

> . 

'i^-X-' 

• * I - •*"v ' 

\ \ 

'W' 

^\N/ 
\' \ 

^ 



01MN ( K O B A V A K A W A . I S i 

"S 

. 1**1,.. .1?'. * . , .'*Sliv^:i ' '...K 



10 r ~i 

2~ * » 4 (SAKURAI. 1469}] I = 0 OOl G t v ' 

."1 
.63 

I , 

,5» 

. . , ; . v ' 

i6< 

F 1 G- 17 

,0=" 

. , « . . ' 



^ 1 * ' ; 

. , . 1 - ' - * , - - •««'•'•,•' " T 

-> S ^ r • »-">" (MHUUl. 19.9) 
'• . J ? ^ ' . . -

I'pll'jif*^ 

**-
'^*«<Mii ipni i 



• ^ r 
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FIC-I 3 3 RATIO » Of INTECHAL CROSS SECTiOMS 

RELATIVE TC THE PREDICTED VALUE Of » • « 

(SAKURAl ) , I - K E S S L E R / • • « . Z-OKHH ; <,mt 

f l C - ' >< RATIO » OF INTEOBAL CROSS SfCTlONS RELATlVt TO THE 

RRIDICTID VALUE OF va« (SAKUAAlJ I - KESSLER / * > ' . E - O K M N / V B 
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^MM 
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TtftU 1.1 0M9«i«i ^nXiam • f i i f « t r f« IUX ^— M«t t«M 

tot BomQ YaliMNi of C •% 1 « too*? 

0«V^ |9«r 0«f ' - anilMn | 0«f ' • mudî oa 

2* i «fO* 157 2fr 

5 m t o ^ 

• s 1©-« 

I « t 0 - * 4et 402 

515 515 

590 990 

i « 1 0 - i 990 ^ 0 

1 0 ^ 900 900 

2 I I 10-f 111 17i 

9 « 10-5 | j { | l l g 

4 »10-5 ^,|E> ^^jU, 

f s 10-5 ^^ ^ 

0 »10 -5 90,80 90.00 

10-* 40.iE> 40.80 

2 X 10-4 ao 21̂  

9 X 10-4 ,5.10 15^55 

4 K 10-4 lu^io ^Q,^ 

« «10-4 i.-jio $.70 

8 X 10*4 9 -, 

10-5 3,92 ^ 

2 X 10-5 i.ag ^^^ 
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f ^ l « 1.1 (wmt^*) 

e - 0.15 wf 

I I 
t •d'-crldizdi, ^fi\%ld^(rlcl^'^^ 1 0 ' ^ f«r 

9 « <9' 1.20 1,28 

4 « lO' 0.88 0.95 

5 « 10-5 0.88 0.t9 

8 « 1 0 * ' 0.55 0.59 

8 « 10- ' 0.58 0.45 

10-^ 0.28 0.55 
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fal i l* 1*1 (toxtA.) 

t • S»«f 

t r 

1 fxd x&4«l CSaikttiwl) I (EMM1«X) 
I I ^ V 

t0 -2 i l l 589 

1.5 X 10-2 ^jg 

2 X 10*2 

5 s 10*2 

400 

552 500 

224 195 
4 X 10-2 , j ^ ^ ^ 

9 X 10-2 ,3^ ,Qg 

g X 10-2 t07 86 

T X 10-2 

8 X 10-2 75,30 

9 X10-2 6$m90 

89 70.20 

59.00 

50.50 

58.10 45«60 10-^ 

1.5 X 10-^ 

2 X 10-^ 

5 X 10-^ 15,30 

4 X 10-1 

5 x l O - 1 5,20 2M 

i X 10*^ 4,15 t.78 

7 X 10-^ 5,10 1 . H 

8 X 10-^ 2.90 

9 X 10-^ 

99 24 

25.90 19 

7.90 

8.75 4.20 

0.99 

2.58 0.70 

10̂  1.95 0.99 



e • f •#? 

t «fO-^ 15 50.50 

«,9*tO-' 40,50 19.70 

5 «tO-^ 5t.50 11.40 

4 «1<r^ ft 0#90 

5 srtO*' li 1.70 
5.05 

2.10 

• *W^ t.« 1.50 

f <10-^ i.45 1,10 

10* 5.55 1.14 

4 »10-' 1.22 

t «10*' 9.49 
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%9^9 1.2 OoMputod vaXttoa of 4iff«MB«ia3. «soMi •MtlOMi 

f9v mm§ miXwm of €. «t I • f00 Oo? 

& • 0.50 OoV 

t 

Sfnft xoA^ (SilRixxi)! (Koxiaov) 
t f 

t . t X 10-7 2590 2590 

1.5 X to**' 5100 3100 

2 xlO-7 3550 3950 

2.5 X to*"' 4400 4400 

3 X 10-'' 4380 4380 

3.5 X 10-7 4100 4jfOO 

4 x10-t 5 ^ y^ 

5 X 10-7 y^^ j|j(j 

4 X 10*'' 2100 2tOO 

1 xlO-7 2 ^ J5I0 

8 xlO-7 2100 2100 

9 X 10-T 1900 1500 

10-* IT40 1740 

t X 10-* 910 f 20 

5 X10-* il» 425 

475 4T5 4 X 10^ 

4 X 10-* Sm 320 

8 X 10-* 240 240 

10-' 150 190 



ftOa^m 1*2 («efttA«> 

e • 0«900it 

IX 10*^ 

5 X 10-5 

5 X 10-S 

• X 10-5 

1(H 

t X 10*^ 

5 x l O - ^ 

5 X 10-* 

ft X 10*^ 

10*5 

95 

«4 

» 

23*ft0 

19.00 

9.50 

i.40 

5.00 

3.40 

1.91 

95 

€4 

511 

85«ftO 

19.00 

9«90 

«.40 

5.80 

5*40 

1.91 



s s *̂  
I I I 
«* ii# fO 

m 

M M I t t l * * t t M N 

N» 4I» %« %« fO lO -

%» 

m 9» m •» m m K 1^ 
A» Wll 

li M 

VI V« 

M M M M M M 

«j<5 <j o <, <,<^ <j 5 , , 

o o o o o o o o o o 
• • • • « S ^ C ^ ^ S ' ^ l i ^ ^ ^ ' : : I S ^ ^ s ^ 3 ^ i t S i ^ 

IWP %iw 5̂ ip %MI 

• • • 

I*** 

v» i 
I 

f««taK««< 

O O O • • • -
O O O O 
Q Q t^ mik 

-a «d o M 

o o 
o «* 

o o o o o 
• • • « • 
«i>*> l a *yi y i - ^ 
O ^ M iS -S 

• • 
O %d« 
•-4 \M 

09 Vll M VI Ul 
• « • • • • 

Ml 

B 8S ^ ^ vS ̂  S S ^ 

(T> 

s 



n 

fwmL9 1*2 (8«ltt4i«) 

e • 90 #iv 

mmmmMmmmmmmmmmmmmmmmmmmmmmmmmm'tmm 

t Id'^a/dtzcH, i(rjbr o^^ /̂'̂ ^^^ '̂ 10-|a% 

8.19 

4.10 

5,03 

1.94 

0,92 

0.99 

0.40 

0.27 

0«20 

0.19 

0.18 

0,04 

o.oa 
©•01 

10*^ 

1.9 « 10-^ 

2 X 10-' 

9 s 10-' 

4 » 10"^ 

9 1110*^ 

« s 10-' 

7 «fO - 1 

• «'®*^ 

9 « 10 - ' 

10® 

1.9 

2 

2.9 

11.20 

i.4? 

4«4i 

2.i0 

1.79 

1.29 

0.99 

0.79 

O.iO 

0.90 

0.41 

0,21 

o.ii 
0«08 
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ftfil« 1*5 Oilwtl«t«« YiaiMs of diffOTOBtial «•«•• Mttioat 
for mmm intlitM of € •% B « 1 f«V 

Oiif'.SBAoai 
*inii «>d«I (itlniffid), (Xo9#}.oy) 

l . t i lO*^* t€90 • fftIO 

1«« s 1 0 ^ 5050 9090 

1#8 « to-® 3750 5?50 

n m 10*® 4540 4540 
f .5 « 10-* 94i0 9430 

t.5 « to-® 5020 50aO 

5 « to-® 4010 iOiO 

5.5 M to-® 9800 5800 

4 » to-® !is»x» 9280 

9 m to-® 4900 490̂ } 
i «tO "^ 9900 9900 

94iO 

5tOQ 

28t0 

2580 

t780 t780 

t « to-® 9480 

8 M tcr® gtoo 
9 a tO"® 28t0 

tO-*^ 2980 
t.9 X tO-7 
2 s to-? t310 t910 
f.9 Ji t0-'5̂  1110 tttO 
5 « tO-t 929 ,125 
4 XtO -;j 710 710 
5 «tO-^ 979 979 
8 s to-t 4eo 4ao 
t s tO-7 412 412 
8 «tO-3 982 982 
9 « tO-7 922 522 

to-* 288 ^m 
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f i M * 1.9 ( •Mnt . ) 
^ • 100 Oc? 

tVMi Mod«l CiidBmi) t (iMMlmr) 
•MMMMMMWIMMIMPWMMVi 

1.4 m io*f tieo 
1.? X 10-* 3iOo 

f X 10-* 5010 
t.9 X 10-* $SOO 
5 X 10-* 

5.9 X 10-* 4800 

4 X 10-* 

9 X 10-* 5950 39^ 

€ X 10-* 9450 9450 
7 X 10-* loso ĵ gQ 

2100 
9000 
5010 

9190 9190 

4000 

4450 4450 

• X10-4 rwo 
9 X 10-* 

10-5 

2 X 10-3 1240 
9 X 10-9 
9 X 10-9 500 

27i0 
2910 f910 
2900 2500 

1 2 ^ 
•29 029 

499 
920 305 

118 
74.80 

8 X 10-5 

10-2 2n 348 
2 X 10-^ 128 
9 X 10-^ 82.90 

9 X 10" 40 40*90 
• « 10*^ 28.20 I2*a0 

10 22.90 18,30 
1 . 9 x 1 0 - ^ 19.10 0,30 
2 X 10— 8*90 • Mm 

4 « i ( r ' , . » , , j 

' « W " 2.78 1.00 



Ml m %m ^» m 
M M I I M M M M M i l M M M M | f | | M | l | l | | 

• • • • o # k O u i w i ^ ^ « * ] i 4 u i M t f 5 « * ' a o 

O O O O O O C l O ' O 0 C 9 0 

» » « 2 « a « 5 j d « 8 « 8 8 8 ^ 8 

1M 

1 

S 

• 

* 

i «> 

I f ^ 

n 5 *** 

1 r̂  
« « • « 

- S ^ 

3,1 

p"^ 

• 
% i l l 

i 

1 



for Mff«f«Kt vniiMNi •£&,«% • • 10 0«T 
i»«»«>i»i«»««iwpi»<»<»«>«iw»ww>«<w«N»<»«><»i»*^^ iiimmi^fmmmmmmmmmmmmmmtmmmmmmmmmtimm 

<wiBMw«wwiii><w»«wi>«»«»»»www<i>^^ wmiiiiiwiin i I . 

0*15 f7*00 

0.16 24 

0*20 21 

0*29 li.OO 

0*50 15.10 

0.55 11.* l 

0*40 9.70 

0*#9 8.50 

0.50 t *2f 

0*00 5,05 

0*70 4.54 

O.aO 5.71 

0,90 5.10 

1 2,<4 

•MMIMrMaWMMMiHiaaMMBwaiM 

45 

54.50 

20,00 

20,90 

10,40 

15,20 

11,10 

9,59 

7,97 

0 

4,v0 

5,fO 

5 

2,90 

28,40 

24,10 

21,10 

17,20 

14 

11,80 

10 

o,io 

7,a 
5.75 

4.99 

5.18 

5 

2.90 
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f«»Xo 1.5 0<m9ttl«« mawMi of AiffovoK^^ oiooo •••>!••• 

fMT m.t§tmmt inAiMNi of €, «% 1 « 100 Oo? 

fvoiiof«» oa^vr* ̂  9 

wOw 

0.19 

0,18 

0«f0 

o.w 

0«t9 

0,10 

0.59 

0.40 

0.49 

0*90 

o«io 

o.to 
0*80 

o,so 
1 

>(Ai 
•da , A^ 90t 8oY««tt8loo» 

t 

49.90 

58.40 

99.90 

19.50 

^•10 

ts.io 

18 

19. iO 

15.9© 

ii.to 

9.49 

7.82 

i.€3 

9.70 

4.99 

1 t 

82.80 

99.90 

49.90 

99 

94.20 

27 

21.90 

18 

19.40 

19.20 

10,^ 

8 

8.80 

9.42 

4.80 

48.70 

99.20 

99.80 

29.70 

28.90 

29 

18 

19.20 

19.20 

11.50 

9.20 

7.48 

8.29 

9.H 

4.80 



f9Ml9 l . i ee^pvi«i v»l«M 9t uttmfmnwl mmw M«U«M 

im ilflittBt mSkWm of €, at 1« 1 !•? 

0.15 

0.10 

o«ao 

0.15 

0.50 

0.95 

0.40 

0.45 

0.50 

0»|0 

0.10 

0.80 

0.50 

1 

<4.10 

57.10 

49.80 

99 

91.50 

3i«90 

2f.20 

15.50 

17.20 

19.70 

11.80 

5.40 

8.1t 

7.14 

^ ' ^% ifmt 0»f«<Mnlt8» 

80.10 

•7.90 

57 

49.50 

94.10 

28.50 

29.50 

80*50 

17.80 

14 

11.20 

9.40 

8 

i.90 

( K i i i l w ) 

i i . i o 

97.10 

49.80 

99 

91.80 

88.40 

21.90 

19.80 

18.70 

19 

10.80 

8.80 

7.40 

i . 9 i 



>f 

tm i i f fMMit mOmm of ^ «t 1 • KlOtT 

HOT 

••wMawaMWMMHMiMaMMaii 

9«r 0«v » rn^OM , 

• ^ , loV% f«P 0of«4Mi^««l 

ipai •o4«l(»«lE»id)MXiritafii(igmi>*(KM«X«r) 

MMM* •JMMMIBMM 

i 

1.5 

2 

2.9 

9 

9.9 

4 

4.9 

9 

i 

t 

• 

9 

1790 

1020 

U9 
^F^IWP 

990 

2f1 

202 

110 

12? 

09 

9i«20 

90.20 

M.90 

1480 

9^ 

999 

410 

299 

220 

170 

190 

110 

72.40 

44.90 

91.70 

19.00 

1490 

afo 

929 

992 

249 

179 

141 

110 

09*90 

99.70 

H 

20 

If 
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foUlo 1.8 OoovnioA Toluoo of 4iffovoiitio2. ooooo 
for 4iffor«i« "foXuoo of e ot B • 100 «oY 

•>i«WIWI»» 

fMBOfor 
Gov pmt iof<-«»^ooii 

fO» Oof««K0300« 

(loiMiartfEOTO)* (looiriloy) 

1 
1.5 
t 
t . 5 
5 
4 
5 
i 
t 
8 
9 
10 
15 
20 
25 
90 
40 
90 
io 
70 
80 
90 

3t10 
2080 
1440 
1110 
881 
«8> 
470 
972 
909 
299 
220 
189 
108 
#9.90 
48.70 

21.80 

14.20 

9.70 

8«o8 
4.40 
2*70 

9000 

1900 

1390 

1040 

840 

989 
440 

942 
281 

239 
20O 

174 

97 

82.10 

49.80 

32.20 

18.80 

11.80 

7.93 

9.19 
3.90 

1.81 

9010 

1820 

1290 

970 

789 

990 

998 

912 

292 

211 

180 
1» 
84 
92.70 
39.40 

29 
13.90 

7.97 
4.82 

3 

1.84 
1.10 

H I wiMiiiiimn MMiiaHaaMMwi 
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fidAc 1*9 %mv>t^9A mHwm 9f ^ifiwrntti^ wmm wtmUvam 
t9m tiffwnnif mliam m £ « | B • lf«f 

t 

1 
1.9 
Z 
i.» 
5 
4 
9 
7 
10 
19 
20 
29 
90 
40 
90 
40 
80 
100 
190 
mQ 
290 
900 
400 
900 

ioo 
TOO 

900 

0«V«Kllii.Mn ^2m 

4910 
9000 
2180 
1480 
1910 
9S9 
f41 
41? 
924 
208 
147 
119 
91 
49.90 
48 
98 
28.90 
19.40 
10»80 
i.90 
4.81 
9.99 
2.19 
1.98 
0*88 
O.iO 
0 . 4 i 
0.29 

, /oV% JfUW 

mmwA)u 

4970 
9000 
2180 
1680 
1990 
949 
741 
497 
924 
202 
142 
ItO 
88 
iO.TO 
49.8 
9i 
24.90 
18 
10 
i.90 
4.90 
9.92 
2 
1.27 
o.w 
0.90 
0.99 

' If mm'i m i ) 

4180 
2720 
2000 
1990 
1 2 ^ 
899 
490 
449 
900 
189 
129 
100 
80 
94 
42 
99 
22.80 
14 
8.90 
9.42 
9.70 
2 . ^ 
1.4i 
0.82 
0.49 
0.30 
0.19 

0.22 0.11 



42 

fa^t 1*10 OoHpiit«4 wtdLimm 9t iiff«v«sti«l CMM mmUmm 
imt Ittff<t»«ttt 'nXwf of % «t I « 10 0«T 

'——'f'" 
1 

t 

10-5 

1.5 s 
2 s 
2*5 s 

5 s 

4 s 

9 X 

# s 

7 s 

8 X 

9 X 
10 

1*9 X 

2 X 

5 X 

4 X 
5 X 

• X 
8 X 

n s X 

2 X 

5 X 
4 X 

9 X 

6 X 

8 X 

10-5 

10-5 
10-5 

10-5 

10-5 

10-5 

10-5 

10-5 

10-5 

10-5 

10-^ 

10-2 
4% 

10"* 

1<* * 
10-2 

9 
10 

1 0 ^ 
,0 -2 

10-^ 
41 10- ' 
41 

10 - ' 
10 - ' 

10-* 

10-1 

10"^ 
10-1 

10* 

0(CT /(/.to p«r 

^F ^WP ^W WP^^^^W^F^PI 

/ J C X W ^ I ^ M ^ ^ M I X \ 

983 
780 

827 

940 

470 

580 

289 

293 

197 
187 

144 

188 

74 

90.!» 

40 

20.90 

19.80 
12.80 

9.10 

7.14 

9.iw 

2.90 
1.28 

0.75 

0.49 

0.94 
0.19 
0,12 

8 « Y 2 . xxtflMx 

• 

I 

iM9mAmt) 

986 

780 
82? 

940 

470 

980 

289 

299 

197 

187 

144 

128 

74 

90.90 

99.80 

20.90 

19.20 
11.90 

8.19 
8.15 

9.24 
2 
0.92 

0.49 

0.29 

0.17 
0.08 

0.04 



43 

to la* 1*11 <toiqpwl«t Vtt3.timi of i i f f o n n t i i a ovooo oootiona 
foip «ifforont irttlitoo of t «t B » 100 MV 

0ol2 

MMW •HMMMW 

10-5 

da /(̂ b po» 0«f2«. mniom 

i'lNUk-HF%ftlHMK4l • 
t 

T jJmSSeSSmim 

1.5 jirtcr' 

2 xlO-5 

5 X10-3 

5.1 xlO-3 

4 X 10-5 
X 10*5 

X 10-5 
X 10-5 

10-2 
X 10-2 
X,10"2 

XIO-2 

X 10-2 

9 
€ 
0 

2 

9 
4 
5 
i 
7 

9 

X 10 ,-2 

X 10-2 
X 10-2 
X 10-2 

10-' 
1.5 X 10*' 
t X 10- ' 
2.5 X 10-' 
5 X 10-' 

4 X 10-1 

5 X 10-' 

i X 10-' 
8 X 10-1 

c 
10 

1850 

1 2 ^ 

920 

<14 
520 
455 
5io 
500 
222 
191 
74 

47 
54.20 
2C«90 
21.80 

18.90 
1i»20 
14.20 
12.70 
7.10 

4.45 
2.50 
2.53 
1.!M 
1.08 
0.79 
0.48 
0.52 

mwi w 1 iii w m HI w m , , ^ 1 , 

1850 

1250 
920 
il4 
520 
455 
540 
500 
222 
191 
78 
47 
54.20 
24.90 
21.10 

17.80 

15 
12.70 
11.20 

5.48 
5.20 
2 

1*28 

0.48 

0.41 
0.27 

0.14 
0.08 



44 

ftHAm 1*12 eoxpiit«4 vtfliMra of 4iff«v«At&ol OSOM moiUmB 
for ^ttmmkt wtOmm of t «t s « l foT 

mm* 
t dcr A^-h p«r Oo?^ wiolooii 

vaA wdol 

L i^g^fff? 

1.9 X 

2 X 
3 
4 
4 
8 

X 

X 

X 

X 

l«5x 
2 X 
2»fX 
3 X 
4 

5 
4 
9 

X 

X 

X 

1.9x 
2 X 
2*9x 
3 X 
4 
9 
i 

9 

X 

X 

X 

X 

0-3 
0-3 
0-3 
0»3 
0-3 

0-3 
0-3 
0.2 

0-2 
A-2 

0-2 
0-2 

X 10-2 
0-2 

0-5* 
0-2 
0-1 
0-1 

0-^ 
0-1 
0-1 

r' 
0-1 
»-i 

10-^ 
100 

2900 
1470 
1260 
840 
430 
420 
319 
293 
192 
109 
84 
4t,30 

90 
39.90 
32.50 
21.90 
19.70 
11.20 

7.98 
9.40 
4.01 
2.99 
1.74 
1.30 
1 
0.78 

0.42 
0.92 

2900 
1470 
1^40 
840 
430 
420 

315 
293 
192 
107 
81 
43.90 

44.90 
34 
27 
14.40 
14.30 
7 .8^ 
4.70 
3.10 
2.11 
1.19 
0.71 
0.44 
0.31 
0.22 

0.14 
0.12 



45 

folilo 1.19 OoBpwtoA wmimw of i»toc»a ovooo oootiom 
tw 4iff«ra»% vvauoo i' of £ o^ B » 100 Oof 

w—iimii • •im M \mimmmmmmmmmmmmmmMmmmmmrimmm$mm>mm mnm 11111 mi IIWIWIMI.IIIIHIIWI 

f««wit«*:.«iio3rg3r* ' o; J-b i>or BMlooai 

«ini«NMHinNMMMNM«MMSMM«|M««OnO^^ 

* C8ol»3rol) • CiolniafcMWi) * (XotMAov) 

0*15 11.90 15.iO 11.90 

0.175 10.80 12.10 10.80 

0.20 10 11.10 10 

0.25 8.40 9 8.40 

0.30 7.20 7.f2 7.04 

0.95 «.0« i.40 § 

0.40 5.25 5.40 5.05 

0.45 4.50 4.50 4.25 

0.50 9.81 9.81 9.S5 

0.80 2.88 2.85 2.52 

0.70 1.85 1.75 1.75 

©•80 1.25 1.15 1.15 



ftiil« 1*14 OMq;nit«« TsluMi 9t imttgvftl mmmt MOUOM 

for aiff«y«it vniiMs of & «f B « f0 e«V 

! • • • » — i i M M m i — « • « — — « — — > i w • mimMmmtmmmmmmmimmmmmmmmmtmmm'mmmimmimmmammmmimtmmtmHm 
» 

* YBA mA9l WKS * 

• i f 
mmmmmMmmmm<mmimmmmtmmimm»mimmiiimmm>m»mmmtmimmmim 

1 t2f0 2060 17tO 

1.9 liaO 1590 I l iO 

2 1300 <)59 814 

2*5 990 712 600 

5 771 940 4Si 

9*9 999 419 949 

4 4«a 922 2«9 

4.9 9i2 290 209 

9 mB 196 199 

« 172 119 09.90 

7 90.80 €2 4« 

• 90 29 11 

' — ' • mil iiiliMin » . . i . . i . - . » - - . . • • - • ....• J ^ | | - | i n - | | t l ••|lll I. I 
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fi^Xt 1.19 Oomttt«d YttliM* 0f lat«ii»l «roM MttloAs 

fov iiff«r«tt% filuca of €. at B « 100 0«T 

f»awf«v •mnng^t ^> 
0«T 

1 
1.9 
2 
2.9 
9 
9.9 
4 
9 
$ 

1 
8 
9 

10 
19 
20 
29 
90 
99 
40 
90 
io 
70 
80 
90 

8640 
7 3 ^ 
6990 
9890 
9410 
9000 
4700 
4140 
9790 
9490 
9180 
2990 
2790 
1990 
14P 
1090 
824 
690 
489 
294 
170 
99.90 
47 

^ • B tf^ z*^" ^^ JPf^^^^ ^^P^^^pi^^^^^^^W 

2 CloNqr9ki!im> ) (KosaXtv) 

7990 
6090 
9960 
9910 
4860 
^*^WIr 

4120 
9960 
9190 
2860 
2990 
2970 
2180 
1900 
1090 
829 
648 
497 
988 
298 
143 
84.90 
42 

12.80 10,70 

6990 
9790 
9010 
4490 
4000 
3670 
9980 
2880 
2990 
2290 
2010 
1890 
1670 
1100 
779 
960 
419 
919 
238 
134 
79.90 
42.90 
19 
7.99 
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fox difftrvat Yal̂ iM ef e at I • 1 foT 

t« 

**5 

5 
4 
5 
i 
t 
0 

10 
19 
to 

JO 
40 
90 
io 

100 
190 
SOQ 

900 

900 

€00 
700 
800 
900 

mmtmmtmmmmtmmmmmmammmmmtmmmmmmmmmmmmmmmimmammmmmfmmmmmmmtmm 

175 
19€ 
149 
199 
129 
118 
108 
102 
97 
n 
84.90 
71.80 

• i 9 . i 0 
98. nO 
91.80 
44.90 
99 

29.00 
24.90 
18.90 
12.90 
7.18 
4.40 
2.80 
1.72 
1.04 
0.98 
0.21 

179 
199 
142 
191 
129 
112 
104 
97 
91.90 
87 
79.90 
8 i 
99.40 
91.80 
47 
40 
99.«0 
-99,^3vSo 
29.00 
22 

19 
1 1 . » 
8.90 
4.08 
2.60 
i . i i 
0.97 
0.92 
0.14 

194 
197 
128 
118 
111 
101 
92.90 
87 
82 
78 
71.80 
99.90 
92.90 
46 

42 
99.10 
90.90 
27.00 
21.80 
18.90 
12 
8. i9 

4.70 
2.79 
1.10 
0.92 
0.48 
0.20 

0.07 
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t s i l t 1*17 Ooiqptcd VMliMM 9t im^^gnU i voM MNi t im* 
f o r i i f f t r m t valiMS of t ftt B « 10 0«T 

II wniii II ii» mi i>iM HI ii> iii oiwinB »•<• 1 iiniw •••• w — Will ••»<».IK •» •iiin M i » i i — > » < « w w » i m » — » i — W W 

Mr' 
• 

mmmmmmmmmmmmmmmmm 

Wm^4 msAiH 
* / B a V i i m n f ) • 

jiiiiBff'iMlwS^ IIII i iiiiiiiiiiMwi—I mMHiii 1 1 «»w III HI >i i i f lai igg8w3HU 

10*5 5 . ^ 5.t8 
1.9 X 10-5 S.:3» f 
a x i o - 5 $ 4 ,7 j 
t , 5 X 10-5 4.f2 4,50 
3 X 10-5 4,g5 4,31 

4 , 1 0 - 5 4.18 f ,8a 

i X 10-5 %§2 9.27 
5 X 10-5 5.sK> 2.90 

10-2 j ^ g , j ^ j ^ 

1.9 X 10-2 2,41 2.02 
2 X 10-2 2,|Q I ^^5 

5 « « 0 * * 1.78 1.49 

4 X 10-2 ,^53 , 2Q 

9 X 10-2 , ,39 l ,0g 

i X 10-2 1,29 0 .9 i 
0.89 7 X 10-2 1,14 

%*2 8 X 10--^ 1,09 0.79 
9 X 10*2 0.98 0.69 

10"^ 0.92 0.99 
1.9 X lO-** 0,42 

2 X 1 0 - ' 
.•1 

0.98 

0.49 0.29 
2.5 X 10'J 0.99 0.19 

0.14 5 « 10-^ 0.29 
4 X 10 -^ 

9 X 10-^ 0.12 

< X 10-^ O.m 
e X 1 0 - ' 0.05 

0.18 0.08 

0.09 
0.04 
0.02 

•̂<>5 0.01 10® 

' " • ' " • " '• •* n I • n •••iiiiiiiiiiWMii 



90 

f«ft3l« 1*18 ^ ^ p « t « i v»3LitM of t«t«gMX mewf MMt&OM 
tow AltfoxNRit mXmm o f « ftt B « 100 to? 

1 

t cr, 10- l .ab 

O^*^ , w m A wiAoi • 
Ctilnnmi) 2 

10-5 

1.S X tO-3 

t s 10-5 
5 « 10-5 

* X ta-5 
( X 10-5 

• X 10-5 

fO-2 

1.5 X 10-2 
2 X 10-^ 

5 X 10-^ 

• X 10-^ 

5 X 10-^ 

« X10 - ^ 

t X 10-t 

8 X 10-^ 

10-1 

1»5 X 10-^ 
t X I 0 - ' 
3 X to-'* 

4 X 10-1 

5 X 10-1 

i X 10-1 

7 X 10-1 

8 X 10-1 

5 X 10-1 

10® 

95.50 

ai.oo 
80 

74.40 

is 
§2.10 

55.80 

5a. 40 

44.40 

40 

35 

31 

28 

f i . i o 

24 

2J?.20 

20«fO 

15 
12.20 

9.01 

i . 9 f 

5.8® 

4.^5 

4.08 

3.55 

3.15 

2.83 

l̂ tX WMXoOft 

itmtUmf) 

85.10 

7 8 . ^ 
7«.50 

84.30 

53 

52.10 

48.20 

42.40 

35 
30.40 

24.90 

21.20 

19 

17 

15 

13.20 

11 

#.90 

4.85 

2.64 

1.93 

1.42 

1.10 

0«88 

0.71 

0.58 

0.50 
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fsklo 1*19 Qoaftit«4 imlmoo of lato^riA O«OM Motion/ 
for difforoat vmliioo of f •% 1 » 1 fof 

t 
«o1^ 

(J tO"1(/k 9me sttOlooB 

i^tkXO!^) (looolor) 

I0-5 

2 s 10-5 
2»5 m 10*5 
5 s 10-^ 

• «io-^ 
# s 10*^ 
« X 10* ' 

10*2 

1.5 « 10*^ 
2 S 10*^ 
5 s tO-2 

4 m 10-^ 
C x fO-2 
8 s 10*2 

10-^ 
1,5 «t<r ' 
2« S 10*^ 

3 X f tr< 
4 X 10-^ 
« X %tr^ 
a X10*^ 

10® 
U5 X #0® 

a X to® 
5 X 10® 
4 X 1 0® 
f X !©• 
• X I 0® 

19i 
119 
I IS 
109 

101 
95.10 
84.90 
80.40 

89.50 

m*m 
55.80 
50 
42.70 

58.20 
32.tO 

24.80 
20.10 

14.80 
10.80 

8.45 
8.30 

5.11 

3.28 
2.23 
1.29 
0.80 

0.54 
0.37 

118 
9t»70 
92.90 
89.10 

82 
73.30 
85.70 
80.80 
%'.y^^ 

44.70 
35.80 

30.20 
24 
111.20 
18 

10.80 
7.80 

4.58 
3.10 

1.72 
1.02 

0.72 

0.33 
0.19 
0.08 

0.04 
0.02 
0.01 
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993b%9 1.20 tommtti r^Xwrn of total mttmm MttlOMs 
fev Aiff«x«at ••lium of yilaujr •nm ontiiios 

e «O«f0«T to 1 Oo? 

1 
Gov 

a, IliUfe 

V • d BOAOl 

(iilEinnii) 

mMlooa 
' 'f 

(Î HgralEOiw) 
I • » • » » » • •••— mmmmmtmtm mX. 

(Eooalor) 

1 

nj 
2 
2.9 
3 
4 

1 
€ 
T 
8 

9 
10 
20 
30 

m 
90 
10 
70 
80 
90 

100 
200 
900 
400 
900 
€00 
700 
800 
900 

1000 

1#92 
2,10 
2.T2 
9»28 

3M 
4.29 
4 . t1 
9.11 
9.90 
9.82 
€.12 
6.40 

8.41 
9.49 

10.10 
10.90 
10.80 
11.20 
11.40 
11.10 
11.90 
13.40 
14.30 
19.00*1 
19.90 
19.90 
K .20 
16*90 
16.90 

2.39 
3.96 
4.38 
4.90 
9.90 

< 

€.90 
7.00 
7.40 

7.79 
8.08 
8.40 
10.10 

11.10 
11.70 
12.20 
12.70 
12.90 
13.20 

13.|0 
13.fO 
19.00 
19.70 
1i .20 
li.oo 
17.10 
1 7 . ^ 
17.90 
18.10 

17.00 18.40 

1.99 
2.20 
2.82 
3.40 
3.90 

4.98 
9.09 
9.42 
9.80 

<.12 
i.3i 
( .41 

8.41 
9.49 

10.10 
10.90 

10.80 
11.20 

11.40 
11.70 
11.90 
13.40 
14.30 
19.00 

19.90 
19.90 
16.20 
16.90 

16.89 
17.00 
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fiAAo 1»ai Oe^ptoft voiw^ of total osom oootioiMi fOr 

^ff«i?«&t volttoo of friSMqr oaoifloo B 

^ ' * > ^ lOoY 

B 
Oof 

2 

$ 

4 

3 
i 
t 
8 

t 
10 

20 

50 

40 

90 

io 
70 

80 

90 

100 

200 

500 

400 

500 

«o€ol. 

l.fO 

5«tO 

<»<o 

9 . ^ 

12*40 

15,10 

n.ao 
20 

22.50 

)3^w#'Uw 

49«90 

3w 

€4.50 

70 

75 

79*90 

05 

M.40 

110 

126 

150 

148 

« 

, B C H B 

1.90 

4.i0 

7.50 

10 

12.40 

14.80 

1C.80 

18.70 

20.90 

59 

44.50 

91 

9«.90 

i2 

m 
71 

74.90 

78.90 

102 

120 

192 

149 

t . . . . • ••• 

_ f < 

t 
«EooA«r 

1.10 

5.19 

9 

i.90 

8.79 

10.90 

12.50 

14 

17.81 

28.40 

57.90 

44,20 

90 

99.90 

99.90 

i5.90 

<i.90 

70 

92 

107 

118 

in 

1 I K 

2.90 

8.59 

9.80 

15 

18 

19.20 

22.20 

29.10 

28 

48.90 

i5.90 

74.90 

84 

92 

^ . 9 0 

104 

110 

114 

192 

174 

199 

210 

i . 4 i 

5.90 

8.13 

8.20 

10.20 

12.10 

15.90 

15.60 

17 

»l.90 

57.10 

44 

49 

95.90 

97.90 

81 

84 

07.90 

69 

109 

119 

129 
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ftMim 1*t1 (•o»tA») 

1 

Off? 

iOO 

700 

000 

900 

1000 

1500 

2000 

9000 

4000 

9000 

iooo 

7000 

0000 

90(NI 

f 

t 

• 

10»000 

cr, 10-' 

CSidGiiViii) 

155 

I d 

167 

171 

179 

197 

210 

291 

249 

210 

27© 

279 

287 

292 

900 

M-% 9«r WMlMa 

151 

199 

1«9 

170 

174.i0 

197 

210 

291 

249 

2i0 

2 ^ 

279 

287 

292 

900 

• 

f 

MIIM 

i Mmmlkmty 

199 

141 

147 

191 

19« 

179.50 

169 

209 

229 

299 

249 

299 

^m 
247 

270 
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ftm wmmwimO. 9AmaMnmm of ^ooMtioal. wmtSkU 

pr^ilooi tmA tidraa«r l^m of tli» oo^ptod ^MovotioOl 

VMtilta in ^M I1090 of Mdeiiif ^MS oooily ooooootKlo to 

(i) tokloo mA ff^lui for %tm diffnrantiol OVOM oootiOM 

fi^aoo ma we^B f«r Aiffovwitial «rooo oootloa 

"̂•̂ ^ oC^ ^ ^ l̂ oMtlon of t «vt givoK i s îiiXoo 1*1 to 
diKdi ''dedt 

1.9 ft H i t , 1.9 to t«19« IHuMio ovooo MOtiOM Hpt giirm for 

• soiootton of S «iA e • flM oolootioao of B i« to 10 OoTf 

100 Ooft «i^ 1000 OoT «Ul € 1 0 0,19 OoTf 0.9 QoT« 1 OoT, 

9 OoY, 9 OoT» 80 Goft 90 OoV, 100 GoV, 400 dOT, to iUvo^wto 

tlio §mmw9l txmA of vortottflno* 

At B io otiaOl to 10 Oof/̂ M osooo oootioMo oooovAiag 

to XoooXor tmA • • 4 CStjnmd} fOxwOottinio ovo OOBO 119 to 

t io 10*' OoY ot mimtgi tmiofov 0*19 Ool̂  rvmi IIMIVO t 

•oiiio of 10*' Oo?̂  ^ to ^w wmdmm voiiao of ô iovoA 
f<«r MMrt . t > « . f « 1 0 - ' 8 , ^ th. * . d VMditlM « . 

olii^tlfleo Xooov HUM Xooi&oy pvotfioUoa^MSlaiai tovioUoa 

î oiac 19 # ot ^o IdiMot fowr MMmtoi tnnofor mOm 
in§» 1.9) 

At «tio onoiw r̂oBofor of 9 Oof (fic« 1,<) of 

^ o otM Mon fBofir, tfeo Xooolwp fvo«ietlOBo 0*0 lewor «an 

tte • a 4 (tidevool) prodiotiottOt ^0 doviotiom trm tlw 

tai ^mloo iaovoooisi wl^ muamA fern aMMntiai tvoaofOr 
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fMs 9 9̂  to 70 5i »t t Tidtt* ef 10*^ to 1 §«?f At muTmr i 

%9mmt»w «f 9 &•• (H«. 1.7) ^ « te«iMWl«up maaias tli« 

•MM* tb« AtftmtmM9 9t the iMtflMT taSLiiM ffm tlM • • 4 

(Sakawil) valms k«iac fsUiac la tiM »»«• 18 )( to 

79 9̂  Unr tli« ^MpiatleB of avasvoi four aoMatw tmofor f 

For auffii mmimSf of 100 0o7 '^o yrodiotirao ftpmi 9 

liotli tlio fexmlAtlisfisoro tiM MRO fair Xov tsorijr tnuuifoy of 

0,3 Oof (fig* 1»8)» At tlM mwrtj tmsmfw ef 20 OoT (f ig . l . f ) 

yCpre^idior^ tbo Koo«Xo»/««vi«too Vsmmf tluw tbo • a d-pivdlotioa, tlio 

Alffoyoaoo totiiii laoroaoiag vit^ ofiioiro4 four voaoiitua 

troaofor to wucisiai of 97 9̂  at four araoBtiai trmtmtmt 

90 OoT̂ « At iMUMfttin tvanofor of 90 OoY (Vif. 1*10) tiM 

AifforoBoO of tooolor-ivodiotioa fimi tlM r m «-x»f«4iotieK 

io »i40B0df fbo iRl408iac of diffosroaoo laoroooos altli 

iaer««8itig otiMjrod four •MNmtiai tronofor valuo* Tho 

aozlBiBi tfiffovoiioo ot MudLMai otnarod four aoBoatiw 

traBofov(lOO OoT ĵlg 99.# «<• 

For KOOtt oitosijr of 1 foT (fig* 1*11 k I.t2) 

prodiotimo frea lM>tli fosmlatioao aro ooao for all ovMurod 

foar aoBoataa troaofor volaoo i^ to 3 a 10*^ Gaff At 

oaorgjr trttioftr of 100 OoT (fig, 1,12)^ «M KoooXor-prodl̂  

otlMw doTiato loaor oad graduallj iaorooooo with nm 

ofuartd four aoa«itua tranofor* ^^ 400 Oof (fig* 1*19) 

oaorgjr troaofor fvoa auoa oaoî gr of 1 To? tiio T a d 

(8olti»mi) erooo oootioa io hii^or kjr 99*7 ft alum t io 

100 Oo?2, 
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(11) falAM attd gmplM of aiffor«iti«3. ovooe MOtloBa 

rov m %llimtxmtlw oot of wnm Mori^oa 10 GoT, 

100 OoTy m& 1000 OoT tho prodletoA UtfmtmLtUH worn 

•••tlMui d̂ ^ tooovaiac to BKffll (Eo1iaaride«ni| - 19«7>t 

Kooaor (1965)f • m d (Srtairai - 19«9> foawlatloas 

air« glTom Im tftHloo 1.4 to 1*9 and dlopliqr«d la flginpto 1«14 

to 1.19, 

for 10 OoT (fig, 1*14) mtum tnovgy^^o Kosaiov 

orooo aootloao oloooly ogvoo with • » d (Sakiivol) OSOM 

•••tlMM im t)i« «Mircr tyoaofor f«aco 0«15 &•• to 1 &oT» 

fbo ^aai(Kolioyidcaiio) 'valuoo at mM»gf tnmafor of 

0*1$ Oo? ivo«tov tliaa tlio Y • d (ialmrai) frnXuo ^ yi i^ 

i^eli gsaduaUty dooroaaoa to Mro and t)i«i at 1 OoT̂  

laEMV (lokayakawa) •aluo la asallor tliaa tko r m A 

(8alnival)Taiito* A¥ev« 1 Oo? (Tig. 1»17) of oaofgjr tnwifov 

tho warn (Kotoajaicaias) valuoa l la la ^otvooa T a d (iatanral) 

•altioa and aaalXor HCoaalar taliaoa* flia dlffovaaaoa aaoig 

• ad* Koaalov aad mam Taluaa avo 98 ^ aad 48 S( 

roa]pootlYol7# at aaorgjr of 9 OoT, 

fhB tiolMnrlouv of osoaa aootloa aaaag tko tluroo 

fomvaatloaa la aoira o« loaa tHa aaat l»«le» tMo aaovgr 

tvaaafar of 1 0«? aad «ia abero 1 OoT for kki0mw auea aaavgloa 

lUaatMtad (?lga» 1«19» l.ldy 1,18 ft 1*19). 

nm dlffo7«iio« of • a d evoaa oootleaa fioa latMAor 

•aliMa gnidttaUr Xaoroaaoa witli laovoaalag aaavgjr trcaafor. 

11*^ laeraaaiag amm aaargy MiOf(Iotiaaralcawa) T&ltiJtB ooaa 

oloaor to V a d (SOcnxml) Talaoa. 
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kt wmuk mmftff ®f 1 f t t ( f i g . 1.19> ^ « valttwi 9M4i«t«« 

%f mm dtoHeyidnnra) «i« • • A (Sidrtaral) fonKi:Lft«ieM • > • 

•««• tor •iMvgar tawawf^r* f*M» 1 ^ V to tO ««f «iu tiiOB 

ttunro Is l i t t l o Aoviatim iriiioh iaeroMOo to 25 ^ mt 

onoygy traaofov of 900 do?* 

( i l l ) foMloo oiiA tm^km foy ^ r 
at; 

flio TaXitoe of erooo oootimu difforoatisl im 

o^norvd four m^Mfi-ltn troBoftr lunro oloo ooapntoA. A 

•ot Of Am%m for otlootoA tlivoo anon wiorgioo ore glTOB 

Im tlM to^lo 1*10 to 1»t2 oad Aioplay^od gvopbioiilly 

Itt f lgfl. 1*20 ^ 1*22 • flio fyo4ioto4 r̂aluoo ooooxAlng to 

Hooolor tmi • a A (iokiufai) fonnilotioiis oro tlio OiOMi for 

•oliiofl of otooroA four woa^tuii troaafor bo2.ov otoout 

0«02 6oT^, for liiglior ofoaroA four aoaonttBi troaofoxo^ 

Kooolor Talnoo oro omlXor than tlio T « A (Sokoroi} 

Tolaoo* flio A«vioti«i Hotwo^ tlio two proAlotioao 

laorooooo wltli tbo iaoroooo of ô vMurodifoiir waMmtiai 

traaofor for tito flmA Yaluoa of auea oaovglos mA also 

ftnoroaaoa wltb iaoroaaiag anon MiMefloa at flzoti valaoa of 

a«iiaroo fottr aommtiaa tr«iaf«ra, 

( I T ) ral»lo aad graiilMi of latogral oroao aootioaa <y 

Xatogral eroao aaotloaa intagratiag obtaiaoA y\\j^yr[^(Ls^Ji^ 

^f iatogratlag 4 ^ ma& ^ oroaa aootioaa 
de at 

ooparatolj for tlio tarloiio moa oaorgioa IQ> ^ lOTof* 

ftMao aro proaoatoA ia tabloa 1*13 to 1^19 miA 

nhxmk grapbioolly ia flga* 1,25 to 1.29. fho goaoroX 
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%T%nA ©f ^toiPionv ©f tmi««iml «re«» Metlono temag th« 

femiafttloMi U tut ©aiii tm th©«« ©%©«w©« for Aiff«vwitii | 

©T©©© ©©©timM. for klg&«r wioa ©aersl©© (Ilg©. 1.15 * 1.U);, 

th© Q̂Or ©BA • « ft (8©leiBrad} pr©€Uletl©aa grsdually ©ppvo©^ 

to olos© ©gro©fi«&t for hi^uir valii©© of m^rgy tr«ii©f©ir. 

Xat©^ml ©ifo©© ©©«tloB C3' (Ift) ©©©©vftiBe to 

K©©©l©ir fozKia©M«i doTlftt©© froa T m d prtfti©tio& 

fVMltuCLlj t© lo©©? ©aft Xo«©7 T©lii©8» with th« lii©x«Mia< *l* 

ftiffe7©a©© at 1 G©T̂  ©f 3.o«©r irala© of ^© ©^lartd four aaa 

aoa©atiia trAa«f©r b©la« 80 ji l a ©©•• of 100 Uo^ fh© tvaaft /-mu-on 

©f ^©lurrioar i© o«a© for lowor ©aft liiglior auoa «i©ril©«. 

<•) f©;bl©© and graplto for totml ©i«©©*8©©tiOB© 0'(^E,>£) 

fh© aatur© of •©riatioa wltb aaoa «a©ri7 of tli© 

total ©»>©8-©©©tioa© aeoovdii^ to •©xioas foswnilatloa© 

i© pv©©©at©d g»mp^©ftlly l a Fig* 1*90 •> 1.52. fhm 

mia©yi«al data for tho©© «ro©8*«^tioiui ©r© glT©a la th© 

tabX©© 1.20 » l . a i . H©r© al©e I t 1© ©©«i that for ©a©rg]r 

traa©f©r r«ag© 0*15 &©• to 1 §©7 wass pr©dletloaa ar© auoh 

Mgh©r thm • a d & K©©ai.©r pr©di©tl«ui whioh ©re la 

©loft© agr©«a©at. For ©B©r83r trsnsf©r r©ac© 1 0«Tj th© 

;K©©©l.©r-'fala©© «rt lowor th©a mxs ©ad • a d/«hieh / ^"-^"^^^ 

gr©#it©ll7 ©pproaoh to •fr©ea©at elbor© th© vmm ©n©rgj of 

500 »©f. 

Kvl) fh© ratio of iat©«r8X ©nw© ©©otloa© 

la flpir©© 1.33 t f ,1.37 w© ha*f© plottod ratio© of 

latogral ©rooe ©©©tloa© ae©ordiiMi to •arloaa foxa©latloB©f 

th© ratio h©ia« talc«a rolatlT© to v m d (8©kitrai) ©roa© 

©©©tlmM. 
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flMW f z « s ^ &mmmtam%9 •X«wXf ^ « 7«Xft«l9a« mmg thM ^ 

waA^m mfomt wUmm for tetH mmnff ttmmUr* mA watm 

Vtk9WgSL99* 

dt 

%%m Amtm pir«M]it«a al>ov«. As «:̂ p««t«d̂  tk« prsdiotiMM 

of BOEi and otkdv -two agi^e «t Tssgr Xow valuesof s^iaroi 

four «o««iiti» "tssmmtwtm ^ « 4t«irl«ti^i «»osc -Ih* 

pr«diefiowi begins alMnro tlM •«a«v«d four aomcEitiai of 

t... « d « Of 10-3 a,T2^ for th. f o l . » » « . Of »»> 

«movgl«« aad th« 2Ell!f «»>•• aootlons Xle toetwoun T m d 

(S^kiaval) Mia XesflXtr-valuoB* 

7b« T a d »od«X approxlwitioii diff«?«iiti«X 

» . » . ^ » f .>»a. (1.61) with ' V - 4 - 0.5*4 O.T' 

uppMors oXe»«ar ia fosm to tlmt of KoosXor ui^or %hm 

layi^ttMAm of fAotoriantlon (1.46) aad wltli 

*o" 0,5df ©••*, x» tlio pYoooat woi* wo IIOTO OIIOOOB tlio 

Koo«Xoif*« fO]!»»f««to3f fozmiX** Xo^oyolowiao propoofO. 

(1.52) alsod 10 ^ of th« point aneXoott ooatsilnitlea 

vitli tbo aiteXoim otvaotavt ooatipilnitiMi ^ador tho 

mm i^pxoziMtiMi w i ^ t^ . o j i j »o?2. k% mwmg twawifor 

gipomtor tlMa tlio «Q«ov«d fmx mmmtm traaafer, tbo 

mm tvaanfotot tinaaX j^otoa flax io rosy oXooo to that 

f̂ f EoooXor aad 1»ot)i fovnaatioao horo %o«a ooaoidortd 

witli tHo mmm psopooaX fop tlio tarn faotov, Tho • a d 

pvopooaX (1*79> hm a difftv«it dtpoadoaoo oa tho 

a^pufod four aeaoatwi tvoaafor oad i^pXioo a ditforoat 
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•iMOmOtOr of ViVtHOl $iM»t«i lAtOVOOtiOB Oitll AHOXOOV 

witt«r* «o iiKTo aet ooaoidorod for mmXmMiem <̂ o aero 

dotoiXoa oxprooolffii (1.78) of tlio ir s A Mdol« tooooiioo 

tho ototiotiool prooioioa of tHo svoiX^lo mt^mriLmmtt^ 

dmtm la iaadof^to to l̂oooo ^otwooa ^m two foim. 

viison/ fi^ Tootor/doBiaAaoo ooloolotloa «•• iimi 

•loo Itf fool (19i9). fldo tmA O^MT •o4olo(oQ«otoBt 

^ - ooi niXo» î ortim aediol oai lofgo ox îoago 

tro^ootozar) for oolottlotlfNui of loptOBf̂ moloiHi 

IfttorootlMi prooooo wo ai t laoioAoA la tlilo «oi^* Xa 

fortoa ao«o3.9 tho Xopton ooottoro iaimliormtXjr f̂ roa 

tlio polat Xlko ooMtltaoato laolAo tlio protea aad tho 

rooult for f2 lo a oalvorooX fiiaotloa doî ooilac MXjf « i 

tlio ratloiHof wiorijr tnaofor to tiM oquarod four 

troaofmr»EoiiO oa^oago trajootory BBdoX (1969) appioa^ 

XoaAo to o fora for t^ ilfforoat f̂ ioa tiuit of tlM Pavtoa 

aoAoX* fliMo aodoXo oro aot jrot «iffloloatly traotokXo 

for BMMinooX oomfotatirai apiiXloatlnsi la ot^porlatato* 


