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Abstract

　　　The　rel・ti・・b・twee1・theκ・b…pti・1・！imit・・d　th・砲玉｛・・w・・i・…tig・t・d

for　the　elements　Ni，　Cu　and　Zn　by　the　method　of　cornparison　to　get　some　light　on

the　process　by　which　X－rays　are　absorbed．　For　Zn　and　2Vi　the　fr　limit　is　on　the

・h・・t・・w・ve一王eng亡h・id・Qf　th・擁，　lin・by　th・am…t・f　3…。lt・a・d…v・lt・

・e・pecti・・ly・whil・i・・the　c・・e・f伽he　rc　limit　and　th・擁，1i・…e5・・t・・i・・id・・t・

The　result　is　compared　with　that　which　has　．been　reported　just　recently　by　1〈ievit

and　Lindsay．i

Introduction

　　　　Receritly　evidence　has　been　brought　forward　by　several　authors2

to　prove　that　the　X－ray　absorption　edg’e　does　not　correspond　to”the

complete　reinoval　of　an　inner　electron　from　the　atom，　but　rather

corresponds　to　the　traBsition　to　an　outer　unoccupied　orbit．　Then，　to

the　question　“What　is　the　outer　level　which　gives　the　main　edge？”

the　answer　may　be　given　that　for　the　K　absorption　ectge　of　the　ele－

ments　here　considered　it　would　be　the　Nii，　m　level．3　But　the　transi－

tion　from　the　Nn，　m　to　the　1〈　level　g｛ves　the　line　lfp，．　So，　if　the

above　consideratiolt　is　correct　the　／f　absorption　edge　and　the　lfp，

line　will’　be　just　or　very　nearly　coincident．　The　writer　therefore

attempted　to　investigate　their　relative　position　by　tal〈ing　photographs

of　the　emission　and　the　absorption　spectra　on　different　horizontal

　　　i．　B．　KieviE　and　G．　A．　；．indsay：　．Phys．　Rev．，　56，　．648　（ig30）．

　　2．　See，’for　example，　E．　C．　Stoner：　Phil．　Mag．，　2，　g7　（ig26）；　1〈．　Cbamberlain　and　G．

A．　Lindsay：　？hys．　Rev．，　5e，　369　（i927）・

　　　3．　Cf．　D．　Coster　and　」．　H．　van　der・Tuuk：　Nature，　117，　s86　（ig26）．
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port｛ons　of　one　plate．　At　the　beginning　of　the　experiment　he　wonder－

ed　whether　the　／f　electron　of　Czt　might　pass　to　the　Ni　level，　because

such　a　transition　would　form　a　Ziz－like　atom，　and　Cu　ini．crht　behave

peculiarly　iB　co就rast　to　other　elements．　The　experiment　was丘rst

carried　out　for　the　elements　from　17e　to　Ziz　with　somewhat　bad　clis－

persion　and　a　wid，e　sliti・　to　see　the　．creneral　trend．　The　result　was

that　fQi’　all　the　elements，　except　Cz・v，　the　absoerption　limlt　was　distinctly

on　the　shorter　wave－length　side　of　theノ鞠，1in6，　but　in　the　case　of　Czt

the　ffB，　line　ac　ncl　the　cabsorption　limit　fell　so　near　each　other　that　it

could　not　be　decided　which　was　oh　the　shorter　side．　Ilence，　he　again

studied　the　problem　with　much　higher　dispersion　and　a　narrower　slit．

When　the　experiment　for　the　elemeRts　？Vli］　Cz6　and　Zii　had　just　been

finishecl　et　report　was　published　by　1〈ievit　E　Rd　LindsayL’　showing’　similar

results　to　those　obtained　in　the　present　investig．arion．　But　in　the　case

o£　Ni’，　ehey　reported　that　tliey　founcl　the　ff　edg“e　slightly　longer　in

wave－length　than　the　／fp，　line．　Thls　is　quite　different　in　the　case　of

the　present　writer．　lt　seems　probable　to　the　writer　that　the　resolution

of　the　line　ffB，　ancl　the　sateliite・Jf（P”’）3．was　iiot　sues　cient　in　the　case

of　Llndsay　aRd　1〈ievit．

Experimental　Method　aAd　the　Results

　　　　The　apparatus　ancl　methocl　were　the　sa，　me　as　in　the　former

research　Q．R　tlie　satellites　of　．2rt’p’ C　except　th．at　the　photog’rcaphic　plate

“Tas．placed　ftirther　from　the　slit，　and　the　slit　xvas　inade　narroxver　t6

get　liig．’her　acckirckcy．　As　analysing　c；’ystal，　zinc　blencle　（i　i　o）　“ias　used

in　the　case　ofハ㌃’and　Cu，　and　calcite　i．n　the　case　of　Zll，　As　tke

absorptiOn　screen，　ro］！ed　metal　foil　was　used　iR　every　case，　the　thicl〈一

ness　being’　about　o．oi　nma，　’IL“he　clispersion　was　g．i　x．　u．　per　mm．　for

Ari；　g．2　x．　u．　per　mm．　for　Cz」　and　i　3．8　x　u．　’per　mm．　£or　Ziz．　The

width　o£　the　slit　was　such　that　tiite　wiclth　of　the　IN’p，　line　was　about

o．06　mRi．　on　the　plate　throughout．　The　most　diffltcuk　thing　was　to

determine　・which　portion　xvas　to　be　considered　the　real　absorption

edge．　The　writer　macle　the　mecftsRrement　by　setting　the　microscope

of　a　compic　rator　on　the　shortest．　wave－leng’th　limit　o£　the　b］acl〈ening．

The　point　of　the　iRtensity　maxirnum　of　tke　blackenit］g　was　also

measurecl　ac　s　a　checl〈　i　n　the　case　of　Ziz，　where　the　fyrp，．　line　is
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S．　1〈awata：　’1’hese　1｝tlemoirs，　13，　383　（1930）・

loc．　cit

S．　1〈awata：　loc．　cit．
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sufficiently　suppressed　on　the　ic　bsorption　spectruni，　and　it　was　£ound

that　that　point　was　on　the　long’er　wave－leB．．．o’th　side　o’f　the　limit　by　about

l｝alf．　the　wictth　of　the　slit．　The　error　in　tlie　measurement　of　the

relative　position　of　the　／f　linait．and　the　／fp，　line　can　not　be　mucli

more　than　±o．i　x．　u．　Thus，　the　result　was　that　for　C7g，　the　．Z／fp，　line

and　the　ff　limit　are　just　coincident，　but　for　Aiz’　cind　Zn．　the　K’　limit

is　oll　the　shorter　wave4eRgth　side　of　theノ難21i1．】e，　the　amount　of　the

separation　bein．cr　about　o．36　x．　u．　and　o．4　x．　u．　or　2．o　volts　ic　nd　3．o

volts　respectively．　1－lence，　from　the　above　results，　it　seems　probable

that　ilN“e．」N’　electron　of　C？i．　passes　to　the　．N’u，　m　level　but　those　of　．ZVi

and　2勤（a篠d　also　　　　　　　　　　　　　　　　　of　Ee　and　Co）　pass　to　some　other　outer　levels，　and

it　will　be　remarl〈able　if　the　first　permissi．ble　outer　o．　rbit　of　a　ff　elect－

roR　is　more　deeply　situated　for　Cu　than　for　othet　elements．　To　．cret

more　light　on　this　point，　the　writer　intencls　to　study　this　problem　again

with　the　．L　absorption　limit　of　the　elements　here　considered．

　　　　In　conclusion，　the　writer　wishes　to　express　his　sincere　thanl〈s　to

Prof．　Tshi．no　for　his　1〈ind　guid4nce　throughout　the　research．
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