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k,xa r_ibpethb -t -- -+.1 -+.2 -+/1 -+.5 -+/1 -+20 -+ 1 -+ 41 -+2-3
k alr_i bpe’hb -t -+.1 -+ -, -+.5 -+.56 - +55. -+2-3

@_ib/MHB7Fli “gbapfkdi b perhbnol _~ fPi&eelj “kv mogf “ri“os pr_pebii “~i “ri~gbarpfkd”k?ildrbpl cbnr g8k %
gl dbgebotfgegeb g qti pe*hbnol _~ fi f gf bp &romelpebii col j g*_i.l-Qbpbclojri~bal klgal r_i b** | rkg”ka obnobpbkq
Ajmfgrabpcl ob eaf p obgb pabi i fgb pnb” gorj +

K, i . .= 1. 1Z o- o. o0o-/ o/ o0-0 1-

@ @rnmf kd gboj p .oy Ipy Imy  Imy  Opy  Omy  Omy  Oagy  Oayy  1py

k, x Fpl i “gba pf kdi b pe**hb L+l .4/ . +206 . +251 . +353 .+6/4 /4016 0+566 2+.53 6+06-
K .p /p /m Op Om Oa 1p

K Fplingbapfkdibpethb . +11  .+14  0+/0 4353 1443 6+52 6+06-

@ _i b 0+Bpgf j “gba obi ~gf sb f kgbkpf of bp | ¢ geb al j f k*kq qo™kpf gf | kp) ki of ~i f pba gb gebWidr ) cliiltfkdg_i/bpka X00Z+
Qebpb s”i rbp df sb obi Agf sb f kgbkpf gf bp _bat bbk af ccbobkq gokpf f | k j ~kf cl i ap+

Ao 1p 0a® ont Op 0a°

Foli~gbanol _~ fifgw&@6 3.+0/4 6+06- 6+ 52 1+ 43 . +353 -+3-2
K oj "i f pba oof | P& 4.+ .-15 -2 2+ /+ -+4

b obprigfkd mol _~ fifgfbp cloqgeb fpli~gba pfkdi b prgbiifgb pnb’ qo ~ob dfisbkdkl i vi bkb
pe~hb nol ~ bpp f p niboj fggba) cl o geb NMogfKki Pio pebi i i f pgba+ Qebpb f pl i ~gba pf kdi b pe*hb nol _~ fi fg*
fbp ~ob) i bpp gek geb gl *i pe*hb nol _~ fifgfbp+ P fcf " ~iiv) gebnol _~ fifgfbplc fpli”~gba pfkdi b pe’
df sbk fk | oabo cl opP6+1"&8 @ %6+ " &8 tn%a+0" &8 Yo+ "&8 P % +4" & *ka / p%+2"&fk | cabo | ¢ j Ad*
kf gr ab+ @bk =/ pe™hb*| cc pnib” go” "ob pf dkf cf “~kqi v ef debo f k bkbodv gek qelpj it gorj) pl ~ "k
_bkbdib gbafk gebcliiltfkd af p rppfl k+

@b obprigfkd nol _" fifgfbpclogebfpli~gbaalr_ibptgbiifgb pnb o™ ~ob rwalAf gbapdtkidl i *
Agoa al r_i b pe*hb nol _~ fifofbp ~ob pj~iibo~p _bcfap ” pb | ka*l oabo nol *bpp+ Tb ¢l *rp ebolfigk | k geb
alr_ib pe*hb nol “bpp *p qvniicvikd al r_i b pe™hb nol * bppbp ~ka obnobpbkaf kd ~ ~ 1 j mibu qokpf gf | k pnib” *
gorj) nrfgb af pgfk g colj geb pf kdi b pe*hb pnib” qo+

@b obprigf kd mol _" fifgfbp cl o geb af *do®j “ka nobal j f kkq f pl i “gba p*gbi i fgb pnbb go™ g _b fksbpgf
~gba ebobf k ~ob prj j ~of pba fk o Db Qebpb nol _~ fifgf bp ~ob abof sba colj criiv obi *gf sfpgf ™ i “rigfl k|
fk tef e geb ptgbiifgb qotkpf ofl kp ~ob "I j nmgba Megelpf p+ G o i ~of qv f k f kgborobgf kd geb pnib™ go™)
el tbsbo) geb "1 kqgof rqfl kp ~ob dol rntba “ka i~ biiba” "I oafkd g geb "I oobpnkikafrkdkarj krj*
_bop I c geb pe*hb pr_pebhii) *p geb qo*kpfafl k jrigf nibg pnb” go™ ~ob j | pg k™ grotii v “pplK f*gba t f ge

Mboe™np pr onof pf kdi v) gef p gebl ov nobaf “gp geb nol _» fifqv | ¢ geb af *do®j qokpfgfl k pnb™ qorj "p | ki
MA)=3..0%) jr eiltboge™k Nii mpg buniofj bkg™i ~k?i vpbp "ka gebl obgf * i nobaf * gf | kp+ Gr*a | k *p
tbabshilm™ nollclcgefp) *qib*pqq cfopgloabot >q gef p Mfkag) tbklgb nol j fpfkdiv gerq”ii |cqgebpe
lccnol _~ fifgfbp) fk'irafkd ge’q cl o kl *pe*hbE+o+ geb af *do?j pnb go™Aerj g rkfgv+

1+>mol M eql | ksbodbk™ b

B b golklo fgti "“ob abgboj fkba s™of *qf | k™iiv rpfkd geb pbi c* I kpf pgbkq cf bi a 9%B@& j bgel a) fj ni bj bk*
gba f kDo>pw+ Lnibk*pebi i “ka " | ob*f | kf pba pvpgbj p ~ob mogf “ri ~oi v nol kb gl $c”i pb "I ksbodbk™ b$ * geq fp
t ebob geb f gbo™qf sb nol ~ bar ob ob™™ ebp ~nmtobkq krj bof i pg™ fifgv tefib "I ksbodf kd g~k rkf kgbkaba

| o rknevpf "N pggb+ Fk no of “b) af ccbobkq “el f bplc _~pfp pbap) fkfgf~i 1o fgi bpgfj~gbp) 1ol ngfjfy
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Ndofgep Mkibrad “MNcCringfl k fk T kpf pgbk fbp Aka "1 j nol j f pf kd geb nobaf * gba bkbodf bp “ka qo™kp*
fgfl k mo”j bgbop+ >~ "oberi ~ka pvpabj ~of * | ngf j f p*qf | k pgo™gbdv f p gebobcl ob obnrfoba) fk tef e geb ts
crk gfl k fp "I kpgor ™ gba nol dobppf shi v) pebii _v pebii+

@oobi “gf | k beeb™ gp ~ob fk' i raba geol rde "I kef dr orgf | k buntkpf | k 9%bnO8EE KKZ0 >k ~* gf sb pm b
%P8 mmol ~ e cl o sfogr™i | o fati p bkerk bp geb pg* fifqv I c t”sberk gfl kp ~ka " | ksbodbk™ b t ef i pg obaf |
fkd al jfk*kq "1 oobi ~gf I k * 1 kqof _rgf | kp+ Qb pgorgbdv "mmfba fk gefptlohfp~pcliiltp7

.+ Fkdib~kaalr_ ibP&bu fgrgfl kp7 rmal qtl bib qol kp~obMiiltbag _bbu fgbacolj geb obpgof ™ gba
>Pfkgl geb obpgof “gba sfogr™i 1o fgti p+ @b sfogr”i 1o fqti pbg fp pvpabj Agf ™ /i i vipki-fadoa col
1c— 2P 2p—2d) bg pr e ge™q | ksbodbk™ b | ¢ go™kpf gf | k bkbodf bp “ka ~j mif grabp “~k _b j | kf gl oba
g b e pghdb | ¢ burtkpf | k+

[+ > jf" pvjjbgov | kpbosgf | k bumikpf | k7 Lkiv "I kefdrorgflkp tfge geb ptjbAgljf™ niid) oyl i
Akdri~ojljbkarj G “kanol gb gfl B g”p geb obcbobk™ b *1 kef drorgf | k “ob fk'iraba) tef e ™ ~ngrobp
oafMi Tl oobi Agfl k col j geb >P+

O+ @b a r_i b burtkpfl k ~* "1 rkgp cl o mf ot f pb bi b” qol k*bi b™ qol k ~1 oobi *qf | k t f gef k geb >P+

@b pfkdi b "1 kefdrongfl k %l bu f ggf | kp& pbosbp "p geb paogf kd nif kg “ka nol sfabp "k ~nmmol uf j *qf | k
g geb >PG Pvpghj Agf* fK i rpfl kRcbu f q*gf I kp tfge i “odbo pbqg | ¢ @ obcf kbp geb t~sberk™ gf I k ¢l o
geb bf dbks”i rbp+ >q geb bka | ¢ bumkpf 1 k) geb fkfgf~i “ka cfk™ pa*gb t/sberk” gf | kp ~ob _fl ogel di ki f pbe
"ka geb go™kpf gf 1 k j ~gof u "~k _b bs”i r*gba+

L gMkfkd thii* | ksbodba t*sherk” of | kp cl o | nbk*pebii pvpgbj p fp ~eNii bkdf kd+ >q geb "I kef dro*qf | k
fkgbo™ of | k ¥@& pagtdb) | ksbodbk™ b f pprbp | cgbk j ~kf cbpg ~p kI knevpf ~ i burdkpf | k ~ 1 beef ™ f bkgp col j 7 &
bkbodbgf ) kb*o*abdbkbo™gb pg*gbp arb g pnik*l o_fgti “Irmfkd) j~hfkd geblo fghi | "rnibafk geb @ h
j™gofunj fdrlrp8 9bf&ifjfargflkplc gebcfkfgb ~pfppbg) tef eobar bgeb N "roMvic BYfig kf "k af»
I k™ fprhafl k fk geb obi Agf sfpgf © @ nol ~ bar ob8 %f f & geb s™of Agf | k™ | ngyf j f p*gf | k) t ebob geb | *do™*kdb j r
mfbop fk geb P@ "i“ri~gflk j~v “lksbodb gl il A orgebogerk dil _Ni jfkfjrj) bpnb friivifge® mlo
fkfgf M fgbogfl k8 9%6s&krj bof “~i i fjfggfl kp | ¢ geb cf kf gb*af ccbobk™ b j bgel a) t ebob geb o*af A dofa j»
g obplisb peroms”of Agf | k fk oraf M tsberk of | kp+

F< jrigf | kefdrorgfl k bumkpf | kp) hbbnf kd.geep m™ 1 ob f k™ gf sb e*p _bbk pel tk gl df sb pg_i b obp*
rigp cl ow k™ cHgo™kpf of | kpCZ+ A o geb w k™ Haokpf gf I k) tb cfka ge*q gefpdbi i jrpg i pl _b hbng
fk~ of sb+ QI ~mmol 2" ebp t f ge af cchobkg >Pp ~ob f ksbpgf d*gba ebobf k% 0ddp} ¢ka pbritorgbi v >Pp | ¢
{OpDa}+ Q&b bki ~odbj bkq | ¢ geb obpgof " gba sfogr™i 1o fati pm b fk™ ob*pbp geb pfwb | ¢ geb @Cpbag) ebk™ b
df sfkd ” “il pbo ~rmmol ufj *qf Ik g geb ~dljf™ pa*gb crk” gf | k+ >p geb ~oo™v | ¢ sfogr™i 1o fghi p fp bugbkaba
geb Maaf gf | ki "1 oobi ~gf I k "1 oob™ gf I kp pel ria _b'Ij b nol dobppf shi v pj %ii bo+ @b nrrifqv | c t~sberk” gf | k
"ka " | ksbodbk™ b ~ob gebk buj f kba geadl rde pbsbo™i hbv j bgof ™ p+

2+ @ksbodbk™ bj bgof " p

2+, + My h*kat bf degba bf dbkbkbodf bp j bgof

Q@ "ppbpp "l ksbodbk b 1 c geb pnb™ qorj) thjlkfg oqgeb bslirgfl k| c go™kpfgfl k bkbodf bp *p geb >P f p nol *

dobppf shi v bki ~odba+ >p geb "1 kcf dro*gf | k pn? b doltp) geb krj bolc @ fk obpbp o*nfiai v) tefib geb

~aaf gf | kN ef debo*l oabo "1 oob™ gf | kp gl geb bkbodv qvnfi™?iiv _b'lj b j~odf kN + Qb | ksbodbk™ b ™ of gbof A 2

gebobcl ob abcf kba fk gboj p | ¢ geb obi ~gf sb ™ e*kdbp fk pbi b* gba | _pbos™ ibp _b'ljfkd prccf fbkgiv pj i+
Tb fkgol ar b agtl “1jmbjbkg*ov jbgof "p cl o "I ksbodbk™ b | ¢ geb qo™kpf gf | k bkboGbbp3x7 %6 &

gebrdhidmlr ) Byyyy) abcef kba ~p geb bf dbkbkbodv | ¢ geb qo™kpf gf | k t fge geb ef debpq tbf degba | p fii~g o

pgobkdge & X12) “ka % f & qetbatal ¢j/1pibbml/ X022) abcf kba ~p geb f kgbkpf qv*t bf degba ~sbordb I ¢ /i i

“I' kqof _r gf kd bf dbkbkbodf bp)

k
Bas :.sz:Bf(d?)f’ %6&

tebobj\/’:Z'{(dc)f fp geb kl o i fpraf I k | kpg kg

@b srof Agf Lk [ 8gy " ol pp pr bppf sb burtkpf | kp nr~kaf cf bp geb pef cq | ¢ geb pnb” qoti “bkool fa) tefi
geb pa™ fifqvBgw fkaf " ~gbp geb "I ksbodbk b I c geb j 1 pg nol _~ i b gokpf gf | k bkbodv+ Prccf ™ fbkai v pj M i
“ekdbp fk _I ge j b*probp pbosb ~p kb bpprov "I kaf of | kp cl o * | ksbodbk) B2Z+ Fabi i Bg; tfii _b
jlobpbkpfgfsbg i~ hic  Iksbodbk™b q8en+

2+ +1 bkdge gl shil *fqvorgfl LAL&) bgof *
@b bshirrgflk | c geb bi b qof * af niBi B¢ kpf of | k | nbbo*gl o "k _b nbocl oj ba fk geb shil “fgvlo
i bkdge cl oj) "1 oobpnhkaf kd gl geb kl k*obi ~gfsfpgf ™ ifjfglc geb @rilj_“~ka ?* rpehfk d*rdbp)
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obpnio” of shi @4%Z+ Bu" g ki k*obi ~of sfpgf ~ t/sber k™ gf | kp vfbi a fabkgf “~i obprigp fk geb gtl cl of p+ B t bsbo)
fkjrkv*_lav "N “ringfl kp) af pobmik f bp | cgbk ~of pb+ >dobbj bkg _bgt bbk geb j “qof u bi bj bkgp fk geb gt
cl o p pbosbp *p * kb bpp*rov _rq fkprccf " fbkqg "~ of gbof | k ¢l o *ppbppf kd geb nr”i fqv ~ka " | ksbodbk™ b | ¢ geb
tAsberk’ gf 1 kp ) 052+ Q nr~kaf cv gef p) geb qokpfof | k nol _~ i fgw'o™ef) )fp | _fkba colj geb
i bkdge ~ka shi | “fqv s™i rbp+ C\qgf I p “nmol 2" ef kd rkf qv fkaf " ~gb ~ ~ | kpf pgbk™ v _bqt bbk geb gt | d*r dbp+ Gef
jbgof ™ e*p _bbk fjmibj bkgba fk nob fpb ~gljf™ "2 “rigfl k cl o ab” Calpp2¥ 06) 1- Z+

B e qorkpfof | k j~kfcliafkslisbpjlobgerk kb gokpfgfl k) pl o*gebo ge™k ~~gi | drfkd b e gqokp*
fofl k) thb~ipl abcefkb ~ka fkaol ar™ b ~k ~sbo™db qokpf gf | k nol _~ fifqv orgfl)

S
>h/> o= %Lg. %-&
£

@b shofAgf L k | ¢ geb fkaf sfar”i orgdl/p? ~_I rq geb ~shbordb sirb fp i bpp gebk -+ " tfgefk ~ df sbk
jkfcliafk gefp tloh+ Qbobel ob) geb ~sbo*db o*gf I fp obnhogba ~p ~ prccf ™ f bkq j bgof ™ +

2+0+ @ kpf gf L&~ | beef ™ fbkgj baof

Fk naaf gf 1 k g geb bkbodv*_~pba j bgof “p) "I ksbodbk™ b fp "i pl “ppbppba geol r de geb o™af *gf sb qokpf of | k
o gbp+ @ kpf gf bk | beef ™ f bkgp af ob™ gi v abgboj f kb geb f kgbkpf gf bp | ¢ pnib” go™i i fkbp+ Qbfo pg* fifgv A c
pr " bppf sb buntkpf | kp | cchop f kabnikabkq j b*probp | ¢ ~ 1 ksbodbk™ b+ Q1 obmobpbkag™gf sb nr~kgf gf bp ~ob "1 k
pf aboba7 % & qedhv>'l ket fidq ) >mn) | 0obpnhkaf kd gl geb j | pg o*af Agf sbi v nol _~ i b qo*kpfof | k tfgefk
Njrkfelia) “ka 96T & el cjyp>Thf g 7

k
>@J :lﬁz>f (d:)f’ %. &
f

tfge ki of A fpAaf Ik I Ko = S7F(cb)e+ @ hf kdb e ~ka >@; 1] nitbj bkgp geb bkbodv*_~pba j bar
of *p) abcfkb ~k | ogel dl kM ~ufp | c "I ksbodbk™ b | ¢ prgbii fgb pnib” qo) ~ka "“ob kb" bpp™ov " of gbof * ¢l 0 " ks
dbk™ b+ @ksbodbk™ b | & 1 beef * f bkap ~ob df sbKfikikaf L+

2+1+Caf Agf sbi f cbaf j b f ks of "X Higof ~ &

> bkq parafbp | ¢ bi b qof “*af nhi b*"i i | tba qo™kpf of | k Aj mif grebd bkef " f bkgp fk * | nmbe MO32) wf k®
Ha X00Z ~ka p" “kaf rj e”sb f abkgf cf ba ~ pbkpf gf sb ~ka ol _rpq j bgof ™ "ppl " f"gba t f & lop"&pf of | k7
geb dl g"i qgebl obgf "~ gokpf gf | k 0*gb) abcf kba ~p geb pBi bedhp cl o geb "1 ob qo™kpf df pk— [/ m7

S(.4,Gis) =" >([.0.Gis;[/m,C,is ") %/ &

G,is /

tebob Gfpgeb~gljf™ ~kdri”ojljbkarj)is %bshi &af pgf kdr f pebp "I kef dr o™gf | kp vf bi af kd g€b phj b
"ka > fp gelB. qo™kpf of | k o*gb+ @b pnr*ob o™ hbgp abkl gb el i b pg*gbp *prpri + Gfpd qti oMgb t”p clrk
gl obj Mk beeb gf shiv "1 kpgkq cl o ~ df sbk bi bj bkq) f kabnbkabkq | ¢ geb fkfgf A Aql@f i bhstitdh Pka
ol _rpqg bsbk fk geb nobpbk™ b | ¢ ~aaf gf | k*i J* [ o K¥pebii pnio” gl 0 el i bp ge*q cl of p*gbiifagbj~kfcliap+H
I gebo tl oap)X([. d,Gis ) ~ X([. i ],G,is ')+ Qef p j bgof * ~rnmiv"op ol _rpg ~ka pbkpf gf sb f k Oa bi bj bkgp
fkirafkd @) W "ka P +

rfiafkd Ik gefp "I k™ bng) tb bugbka geb p?j b f ks of k™ b nof k™ f mi b gl Sogb™kpof of | k) § — [Onj+
Go inofqv) tbabkl gi[. pi ],Gis ) = Xy (Gis )+ G o b* el pe*hb*| cc qo™kpf af | k) th abcfkb geb orgfl 1c
geb g gt af nhib gorkpfgfl k orgblc ” prabiifgbifkb g ge*qlc geb | oobpnt kaf kd af *do”j i fkb ~p7

> >t(pgbiifgb

ST S el o)

%0&

t ebob >; abkl gbp geb qo”kpf gf bk | beef ™ fbkq cl 9.4 — [Om go*kpfaf I k g ~ cf ki piPdhob) Xp “ka

>4 obrmobpbkq geb gl g8l qo™kpf gf | k o™gbp | ¢ geb p*gbi i f gb ~ka af *do”j qo™kpf gf | kp) obpnio™ Bf shi v+ b
orgfl gerp nol sfabp ~ ki oj 7i fpba j b*prob | ¢ o*af Agf sb i fchbof j b fks™of *k™ b " ol pp af cchobkq fkfgf A~ 1 k*
cfdrogfl kp+ AbsfAgf | KX @™gf | col j rkfqv | cgbk fkaf " ~gbp ~ c”i pb "I ksbodbk™ b | o j f ppf kd qo™kpf of | k

bf dbkbkbodf bp+

3+ @bl obgf i bf dbkbkbodf bp ~*ka go™kpf gf | k~j mif qr abp

Korqoti wik™ ep” il pba*pebii I kefdrongflk+ Qiiltfkd nel gl kflkfprgfpkile dol k) geb |l pg
mol j Fkbkq bi b qof * af mi b qo™kpf of | kp obpricq/TkakH 3 i Tkbp) tfge ~k fkabkpf v ol 1¢ ~_ 1rq47.+ @b
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4s ‘

4f ‘

5s

59

6s

9565 9566 9567 9568 9569 9570 9571
Energy (eV)

Cdrob. W¥k™ H3. o af "do®j pnfo gorj rpfkd” gf sb prt” H0alp}) tfge | kef drorgf | k bundkpf | kprmol geb@ f i +BY e
shogf * /i i fkbj ~ohp ~k bf dbkbkbodv) ~ka f qp ebf deq f kaf * *qbp geb obi ~gf sb qokpf df | k f kgbkpf gv+

4s

4f ‘
Ll

5s ‘
L

59

6s

69

9566 95‘67 95I68 95I69 95I70 9571
Energy (eV)
G drob/ Wk H3 1p p*gbii f gb bf dokbkbodv pnib” gorj rpf kd~" gf sb pf®albp} +>aaf of | kN nol ki rk” ba bkbodv pef cq *nmio*op

Aqgeb & buntkpf | k) *qaebfk irpflklcfjnmog kg @+ ?bvl kagef p) geb pnb qorj pg® fifpbp) “ka_vabbrafgfil B) geb
obpf ari pefcqfp I ksbodbagl _bilt -+0bS

TAKIKE A 1 af Adon gotkpf gf Tk T | oobpriikap gl geb bi b qol k 1 kef dr of¥aid kp/ ni0g Oni0a - 1 }
clofkfgf i poob $kg/ B/ niod Ont0a~ 19 } cl o geb cf k™ pggb+ Ko"o* abdbkbo’gb pe*hio*| cc p*gbi i f gbp
~of pb t ebk ~aaf gf I kM s~k fbp nobpbkg fk geb J* 1o K* pebiiplc _| ge geb fkfgf~i ~ka cfk™ pg*gbp+ G o
butj mib) geb @ pf kdi b pe”ho*| cBaf& pgbi i f b fksl i sbp " | kef dr oMbk / 0P Ond0a519 } “ka
{. B/ P/ ni0g Ont0a81P } cl o geb fkfgf i ~ka cfk”i paabp) obpnb’ gf sbi v+
21 ge >P burikpf | kp) {Oalpt ~“ka {Oda}) thob bjmlvbadq i “ri~gb”ii |c gebafrdo®j ~kaalj*
fk~kqg prgbii fgb pnib” go) fk'i rdf kg ) ~ka Qopfkdi b pe*hb*l cc *p thii &@dr_i b pe*hb*l cc go™kp*
fqf | kp+ @B0alpt burtkpf I k fK i rabp geb af *do®j qo™kpf of | k ~ka qgb@ ~ka Op pf kdi b pe*hb*1 cc pgbi *
i foop) tefib gea} buntkpf | k 1 sbop gebad”ka Ompf kdi b pe*hb*| cc “ka geh @l r _i b pe*hb*| cc p*gbi *
i fgbp %f drobpl&) fk | oabo | ¢ nobaf * gba pf dkf cf “ k™ b+

3+ +Qopri gpr pf K@d1s} >Pbuntkpf | k

@b af rdoj qotkpfafl k "1 kpfpgp | ¢ grpg atl bf dokbkb88biip)e) BAH50&) pfk b i | gebo pr_pebiip ~ob
“i | pbat+ @ _i b nol sf abp bf dokbkbodf bp ~kd />S d*rdb orgf I p cl o b* e i bsbi | ¢ bumkpf 1K) “2i “ri~gba
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@ _i b 1+bl obgf *Ni wf k' 4Hef ~do”j go™kpf gf | kp) nobpbkaf kd buntkpf | kp rmal midisBi rpf kd ~* gf sb pnt{Dalp}+ Geb d*r db o of |

>! />S fkslishpgeb I beef *fbkq ™| j nmgbar pf kd geb af mhi bl nborgl of k gebi bkdge 98 _r pehf k& ka sbi | “fqv %@ri | j _&d"r dop+
Bu bi i bkq | ksbodbk™ b1 ¢ geb af *do”j bf dbks”i rbpfppbbk g -+ . b tfge geb pbn @ Bk)l-€ B(HBo) " | ksbodf kd gl 0+ / % &bS-
@bd*rdborgfl “l ksbodbpgl . +-3) [0-+3"+

WK™ H3. o af "do®j qo™kpfof I kp ™~ “ri~gbatfge” of sb pieipt

Bumkpf | k HB. G=7—2 HBG=7—7

1p Bkbodv %S8  6236+23 6233+2-
>l />S .+-26 .+-3,

1c Bkbodv 9bS8  6236+4/(%-..3) 6233+35(%-.. 4)
>! /> . +-26 -3

2p Bikbodv 9bS8  6236+41(+-.-/) 6233+- (£-.-0)
>! /S .+-26 .+-3,

2d Bkbodv 9bS8  624-+ .(£-.14) 6234+ 6(+-.16)
>!/>S -3 -3

3p Bkbodv 9BS&  624-+ /(- .-.) 6234H - (£-.-.)
>! />S -3 .+--3

Q@_ib2«@Ebqtl af *do?j gotkpfaf | kpfk VKB o | of df k*gb col j geb ptj bfkf gf ~i Aol Ghkafkfgf i i bsbi +Ebk™bgebab’ ~vi f cbafj b ka
mogf i tfagefp-+ 6bS%pfkd” gf sbprOalp;&) pf dkf cf “~kai v pj ~i i bo gek geb buniof j bkgi p™ i blc” cbt bS-Qef pobpri gf prpba
i “gbop~ kbt j bgof * cl oI kshodbk™ b+

Qq"i af mhi b o™af ~gf sb ogb cl o do"j qo™kpf of | k¥&t f ge " of sb pm” b{Oalp

Fkf f "G FKf of Ai i bsbi Sal.-1p) Moqgf A o*af Aqf sb CTE] 9bS&

7 1+1/ 2 -+ 6.

r pf kd geb{Oalp} burtkpf | k+ Qb cf kb pgor ™ grob pmi f qgf kd cl o geb af *do®j qo™kpfRFHRPSE p BY50&
= 0+/%&bg tfged rdb orgflp il pb g rkfgv+ @oobpnh kaf kd go™kpf of | k EBYddf gy 624-+// bS
~ka BW50&= 6334+ - bS” ob fk ~dobbj bkq t f ge gefOpda} burmkpf | k tfgefk - +2 bS- k™ b geb af M*
do?j go™kpfafl k fkslisbp kb fkfgf~i pghgb ~ka gtl cfk™ pg*gbp) geb dl gt qokpffoh Ik gffdkba _v
prjjfkdgeb orgopclof.p,} — {Om /0, }+ Qefp vibi @pa = 1.1/ x.--1p~ colj geb {Oalp} buntk*
pfl k 9" _i B&) fk bu bii bkg ~dobbj bkq t f ge geb obpri q AefRd} bumkpf | k 98 _ib. + Gb g o\ H af
doj o*gb)Xa) pbosbp *p geb obcbobk™ b *d M kpqg tef e Nii ptgbii f gb gqo™kpf gf | k o™gbp ~ob " j ifoba cl o geb
j baof " +

Qo qgeblp prgbiifagb) geb ™ pbk b I pkt & qgol k fkqgol ar“ bp crogebo ~kdri ™o jIjbkgrj “Irmfkd
_batbbk pr_pebiip+ @b fkfgfti “lkefdrotgfl k erp gtl nippf _ib~gljf™ ~kdriojiGlekég?). }) tefib
geb cfk?i I kefdrorgflk Ml tp dro)f-,. (),. ) /}) tebob geb prnibop’ of ny af pgf kdr f pebp geb gt | af p*
gk q~gljf" "lkefdrorgf | kp 9%bshi p& ge*q _| geaxtbisaEbk™ b gebob ~ob pf u f kabnikabkq bf dbkbkbodf bp
clogebMiilth®. qokpfqfl kp+ @ 8bfpgp geb " | oobprh kaf kd bf dokbkbodf bpAkaS ogf | p+ Qb go’kp*
fqf | k bkbodf bp dol rmfkgl qtl "irpgbop kb*o 624- bS %i rpgbo . & “ka 6234 bS %i r pgbo / & Qebpb i r pgbop
| sboi “mpqol kdi v t f ge geb af *do?j i fkigp Pka HBg) “ka gebf o obi ~gf sb f kgbkpf gfbp “i | pbi v j f ool 0 geb
af rdonj fkabkpf qv o*dRIHS, ) /K HBo)+ Qf p paol kd pnfo™ go™i | sboi “mj ~hbp f q bugobj bi v af ccf “riq g buniof *
jbkaiiv obplisbgep i fkbp colj gebj~fk af *do®j qo™kpf of | Kp2¢

@b 1p pragbiifgb "I jnof pbp gtl fkfgf”~i rrmbo @gigbpika G=.+ QoG =-) geb q q*i qo™kpfgfl k
orgb) | _agfkba _vprjjfkdisbe — {.¢),. (D)) fE, (G=-)=110x.--1p~+QoG=.) prjjfkd
I'sbo. — {-,.),. (D[} vfbi gy, (G=.)=110x.--1p~+ 2 ge d q"i p “dobb t f ge geb af *do"j o kp*
fofl k orgba tfogefk -+ " 9 i B&+

&b Op p*ghiifagb) cfdopeltp~ mogf~i i~ hlc  Iksbodok™b vfbiafkd clrosfpf ibbfdokstirbplrqlc
pfu _v pvjj bgov+ @b cl ro | _pbosba qo™kpf gf | k bf dbks”i rbp ~mmio*o ~ | ksbodba+ @b ni*h ~ka ™ bkgob*| c*
jpp j bgof " p cl o geb bkbodv bf doks”i rbp) d*rdb o™gf | p Akéaccf ™ f bkap j bgof “p i pl ~ | ksbodb+

@_i b5 prjj “of pbp ~bkgol*| c*j “pp bkbodf iy ) "ka ~sbordb d*rdb o™of I3)g,/>%) clo”ii piabiifagb
qo™kpf of | kp r pf kd ggelp; buntkpfl k) tfge jlob "1 j nobebkpfsb g ri~gfl k1c 1 ksbodbk™ b ™ of gbof » fk
~rmiokaf L+ Qb * bkqgob*I c*j “pp bkbodf bp | ksbodb t f gef k - +/ bS”q geb ef debpq i bsbi | ¢ bumkpf | k) bu’ bng
cl 0 gelDa® p*gbi i fgbp) tef e shov v Ammol ufj ~gbi v -+ bSF>ii ~sbo*db d*rdb o*of I p I ksbodb gl rkfqv
tfgefk -+4"+ Q@b qo™kpf f | k o"ghgn “ka >@y ~ipl "I kshodb tfgefk -+ ") bu bng cl o Gab prgbi *
i fgbp) cl o tef >gpy, “rmi*op " | ksbodba tefibg; pefcogp v~ 1rqg 2" ~q geb ef debpq burkpf | k i bshi
%nmiokaf L&+ Q@b ql *B. qo™kpfgfl k o*gbp I ¢ i prgbkid)abph | j mMoba t f ge geb af *do®j qo™kpf of | k

5
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~kaOp p*abi i f b qo™kpf of | kp~dobbt f ge af ~doj ab’ *vpt f gefly G18Ka 0a’ orgbpal ki g mpp gef pj baof * +

Qaqi af nhi b oaf ~gf sb o™gb cl o §pPbi i f gb qo™kpf gfLkRebge ~ of sb pnt b{Oalp}

Mogf A oaf Aqf sb

@kcf drongf | k Fkf of & Fkfgf i ibsbi  Sp(.--1p ) CTE] %hS& Sp/SA
1p - 1+1/3 -+ 6. e
1+1/6 -+ 6/ o
0a® . 142/ 4 -4 65 .+10
/ . 0+3-/ -+ 04 -45.1
/ / 0+4-6 -+ 11 -+505
0 0+421 -+ 14 -+516
ont - 0+/5 -+.66 -+4351
. 0+645 -+ 3 - +566
. / 2+.23 - +006 .+.32
/ 0+ 26 -+ - - +36.
Op - 1+213 -+ 66 .+14
1+226 -+0-- . +0-
0a° )l . 1+303 -40-2 .+15
Ll / 1+34. -+0-4 .+ 23
L 0 0+61 -+ -1 - +366
o// . 1+33/ -10-4 .+21
0/1 / 1+32/ -+0-3 L2
o// 0 1+34- -+0-4 +23
o// 1 0+1/ 2 -+12 -+441
2/1 . 1+333 -+0-4 22
2/1 / 1+32. -40-3 L2,
2/ 0 1+334 -40-4 22
2/l 1 [+ 36 -+.16 -+2.0
4/1 . 1+34- -+0-4 .+23
4/l / / +. 60 -+ 11 -+163
4/1 0 / +50- -+.53 -+31-
6// . 0+3-/ -+ 04 -45.1
6// / .32 -+4 -H 1
4s
T L..[m [l
4f
L] L N .1l
5s
L L ‘ A i
59
L i il
6s
! | . In ‘ I|u|| 1 . I l
9555 9560 9565 9570 9575 9580
Energy (eV)

C drob 149k’ H3 02 p~gbi i f gb pnib’ gorj bunitkabat f ge geb ~" of sb prfOllp}+ Posboti bf dbkbkbodf bp s”kf pe rn k geb bunitk*
pflk) tef ej~vabprigcalj ~ orng " e kdbpfk geb bumkpf | k 1 beef ™ fbkgp | ¢ geb ™| kqof _r gf kd @Co+ K gb geb beeb™ gl k j bgof *p
0" _i b&+
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4s

N | il

4f

‘\ ‘ Lu’ N | |||J

5s

‘l L ||IJ‘I||I| I ”‘J

59

|| L |.|1‘ |.|‘h I |||1

6s

||| 1 : |. 1] ‘Il.l.h l r |||J
9555 9560 9565 9570 9575 9580
Energy (eV)

Cf drob 24¥k™ H3 0a® p~abi i fgb prib’ gorj ~ /i “ri~gbat fge of sb gri@da)+>cbt bf dokbkbodf bp ko 623. bSbuef _f q pef cop

I cloabo. bStebk nbocl oj fkd pfkdi bl jrigf | kefdrorgf | k buntkpf | k+ Qb1 sborii pnib® go™i paor ™ grob f p nobpbosbat faelrg™li*
i “npb | ¢ bf dbkbkbodf bp+ >q qelB*kpf | k) geb obpf ar i bkbodv pef cap Mob t bii * | ksbodba+ Fk ™ | kqo{igdbiaetagf sb pr b)

bf dbkbkbodf bp ~ob pa™_i b+

s ‘
|

af ‘
I |

o H
| Ll |

59

6s

e
9566 9568 9570 9572 9574 9576 9578 9580
Energy (eV)

(@ drob 3%¥K™ H3 On? p~abi i fabi fkbp ™~ ~i “ri~gbar pf kd A" of shpdab £ f ge sfogr i 1o_foi bunitkpf | kp rnpel 28 geb
burkpf | k) bkbodv pef cgp ~obi bpp ge™k - +. bSr

fk absfAqf | kp bu' bbaf kd 0- bS ke | beef ™ f bkq af ccbobk™ bp | ¢ rmal /2-" _bat bk geb gt | bumkpf | k
j bael ap 9pbb ¢ i bp5 ~ka . 6 f Kk ~rmikaf L&+

3+0+FRjjrovlcb eqotkpf of | krpfkdgtl buntkpf | kj bgel ap
Q@ bkprob nol nbo * | ksbodbk™ b I ¢ I ro ™7 “ri~gfl kp) b e qorkpfaf | k 1 j nhkbkqg %&f "o} pRc) Ong)
Op) ~kaOa®&t"p bs"ir~gba ~d kpq jriof mb af ~dkl pgf *  of gbof A7 % & ni*h ~ka  bkaob*| c*j ~pp bkbodv
pef cgp8 9 f & “dobbj bkq _bgt bbk i bkdge ~ka shi |~ f qv d*rdb qo™kpf gf | k 0*gbp8 %f f & no*h ~ka * bkgob*I c*j *p
>*"| beef ™ f bkq pef cgp8 "ka %s& ™ | kpf pgbk™ v I ¢ gl g af nhi b o*gbp ¢l o “kv r nmbo pg*gb obi *qgf sb gl geb af
go™kpf gf | k+
@ _ib./ nol sfabp ” prjj”ov | c gebpb af *dkl pgf “p cl o geb gt ~ gf sb*pm b buntkpf | kp t f ge7 geb
" bkaob*I c*j ~pp bkbodv pefs&g; "q geb ef debpg [ o_f oti burkpf | k8 geb ~sbo™db d*rdb o*gf I | ¢ gotkp*
fof | k 0"obphg,/ >R, 0l cleb ef debpg buntkpf | k8 geb nibo’ bka*db s™of Aqf | k | ¢ ceb qo™kpf ¢t 07 oty ;
"q geb ef debpg | o fgti bumkpf | k8 ~ka geb i “odbpq obi ~gf sb absf*qf 1 k | ¢ geb af nhi b qo™kpfgf |k o*gb cl 0
rnmibo pa*gb col j geb af ~do®j shirb) J(Ep/Ya)) tfaefk b* e gokpf of | k+

A
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4s
R T Lm.u.ull‘ ...x.].lllJl

4f
b ks .“m L. .LJ.M " .ﬁumJ .lllh

55
bt vl .“m L. .LL[L ] Laltni.hj.l“h

59
[T .JLJI.IL..JAJL A ..J..|.l|lh

65
i Lobd vl oy .Jﬂm.lu.xm. L ..J,.|J|lh

9550 9555 9560 9565 9570 9575 9580 9585 9590
Energy (eV)

(0 drob 4%¥Kk™ H3 0a° p*abi i fgb pnb’ gorj /i “ri~gbat f e of sb grda}+ @b bf dbkbkbodf bp obj A k pg*_i b~ ol pp pr ™ bppfsb

lo_fghi buntkpfl kp) tfgel rg”~kv "1ii”npbl c bf dbkbkbodv+ Qeb obpri of kd pnio” qorj af ccbop j ~ohbai v col j ge*ql _g*fkbat fge geb
{0alp} A gf sb pnt b+

@_ib.-+@i "ri~gbaobpriqgpclowf | dgbi i fgb go™kpf af | kprpf kd " of sb pofOd}+ Mopri gp f ki rabpfkdi b1 kef drorof [ k~kaal r_ib
bu' f o*gf | k+>g geb ef debpg sfogri | o_f i burtkpf | k) bf dokbkbodv pef cop obj Ak _bi | t >k2/bS. /e db ogf | p~ob i | po gl
rkf gqv+ Qb @ prabiifgbbuef _fap”k~klj"ilrpivi”~odbbkbodv pef cq 992 bS&f k geb burkpf | k+

@ksbodbk™ b " of gbof ~ cl o wf k3 pigbi i f gb qo™kpf af | kp ™ i “ri~gbatfge” of sh@dilb/

Probi i fgb
Buntkpf | k 1p 0a° onf op 0a’
1p Brbodv 9bS&  6235+3/ 624-+5 6241+6/ 6242+4/ 624/ +62
>hep/>Rp -3 -3 . +-16 -4, -3
1c Bkbodv %bS&  6235+43 624- +15 6241+61 621- +4- 6240+ 0
(+-..1) (+-1-) (- .-1) (£02.-/) (4-./5)
>hep/>sp -3 -3 .+-16 - +6662 -3,
2p Bkbodv 9bS&  6235+35 624-+1. 6241455 621 + . 6240+. 3
(+-.-5) (+-.-4) (+-.-3) (+-.0.) (4-.-4)
>hen/ > -3 -3 .+-16 - +6663 -3
2d Bbodv %bS& 6236+ 6 624- +54 6242+. 1 621. +3/ 6240+23
(+-.2.) (+-.13) (+-.13) (+-.3.) (£-.1-)
>hep/>Rsp -3 -3 .+-16 - +6664 -3
3p Bkbodv %bS& 6236+ 5 624- 453 6242+. 0 621. +2- 6240+22
(+-.-.) (£-.-.) (+-.-.) (+-..1) (+-.-.)
>hen/>sp -3, -3, . +-16 - 16664 -3,
3d Bkbodv 9bS& 6236+ / VS £ 621 +5 £
(+-.-1) £ £ (£-.1/) £
>hep/>Sp -3, £ £ - +6663 £

@b af 7do?j ~ka 1p pgbiifgbp pgfpev Nii | ksbodbk™ b~ of gbof ~ fk | ge >P bunikpBib kpaofets
i fgb "1 ksbodbp obi f~_i v t f ge{Galtp} buntkpf | k+ Qeb0a® ~ka 0a® p*qbi i foop pel t | ksbodok™ b r pf kd geb
{Opa} burikpf | k+ QebOnt pgbi i f g buef _f gp * 1 ksbodbk™ b fk bkbodv ~ka d*rdb o*gf I cl o _I ge j bgel ap8
el tbsbo) fqp af nhi b qo™kpf gf | k 0*gb absf~gbp col j geb af *do”j fk _I ge buntkpf | kp+ Tb obj f ka geb ob*abo
ge™q tb e'sb grpq abef kba “ka f kqol ar " ba kbt j bgof “p ~p pbkpf gf sb gbpgp | ¢ “mmol ~* e gl t ~oap " | ksbodbk™ b
Aka ~mmol N e gl t *oap geb obi Aqf sfpgf = t ~sberk of | kp+
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Q_ib..+ of sbpm K0alp T j bgof " B. ab' v orgbEpcl o p ~ka0al obtfoefk 0") tefi bgel pocl o geCobt f gefk 4"
*1j mobat fge geb af ~do®j qo’kpf of | ke#Q0p pgbi i fgbppel t Tk I j nmibgb " | kshodbk™ b+

Arjjfkdic > 1bccf fbkgl Sy qbi i fob qo kpf dbbkg ge ™ of sb pm b{oa}
Moqgf A o™af Aqf sb

@kcf drongf | k Ff gf "6 Fkf gf i i bshi Sp(.-p ) CIE) %S& Yp/A
1p - . 1+10- -+ 6/ -
1+10. -+ 6/ -

0a° ) ) 14221 - +0- - .16
/ . 1+206 -+ 66 . +/3

/ / 1+21/ -+ 66 . +/4

0 . 1+220 -40-- .+/6

on? - . 0+0- -+. 66 -+352
. 0+646 -+ 3/ - 4566

. / 2+. 3. -+01- .+.33

/ . 0+ 3- -+ -, - +36/

Op - X - - -
[ +51/ -+ 54 -+31

0a° I . 1+354 -40-6 .+ 26
L / 14333 -+0-4 22

L 0 1+350 -+0-5 .+ 25

0// . 1+362 -+0-6 .+ 3.

o// / 1+35- -+0-5 .+25

0// 0 1+356 -40-6 +3

o// 1 1+334 -+0-4 22

2/1 . 1+351 -+0-5 .+ 26

2/1 / 1+34/ -+0-5 .+ 23

2/1 0 1+352 -40-5 .+ 26

2/1 1 1+36. -40-6 L3

4/1 . 1+34/ -+0-4 . +23

4/ / 1+351 -+0-5 .+26

4/ 0 1+351 -+0-5 +26

6// . 1+361 -+0-6 .+ 3.

6// / 1+350 -+0-5 .+25

@_ib./H@ksbodbk b bgof " pclow k' 4 | j mhkbkqg pnb™ qorj ) tfge” gf sbpm bp{Oalp} ~ka/ {Oma}+ @j nhkbkagp ki g p*af pevf kd
* I ksbodbk™ b " of gbof ~ “ob ef dei f degbafk _| i a+

Jbqgof " prjj”ovicgebl obgf "~ Cljnhkbkagp * i Cri~gbarpfkd | ge” gf sbpm bp

A gf sb pr foalp: A Mo 1p 0a® ont Op 0a°

ABgy 9%S& -+ -+ -+ -+- -+ -+.6
5>y />@) -+/5" -+ 40" - -2 -4 2+.0
>'Asb/>§sb .+-3 .+-3 . +-3 +-2 -4 +-3
Jru Xp/Xa — - -45.1 -+351 .+0 -4+ 1
A gf sh pm fOopda} A Ao 1p 0a® ont Op 0a°

ABg; %hS& -+0 -1 -t -t -+1/ -+,

5>y />@ -+ -+03" -H " -+ 0" -+ 1" -+61"
>hen/>sp .+-3 .+-3 .+-3 -2 - +-3
JNu Ep/Xa — Sh- .+13 - +352 - .3

4+ @j mof pl k't f ge buniof j bkg™i a*g®

4+ +dqgaf kderk of | k

b j b*proba pnib” go™ ~ob "1 j noba t f ge gebl obgf “ i nobaf " gf | kp geg e’sb _bbk "1 kslisbatfqge

Il obkowf ~k nol cfibp g ~ “1rkqgclofkgof kpf™ ifcbgfjb ol ~abkfkd+ Tb abcfkb ~ crii gebl obgf “~i pni” gorj
“ljnhpbalc” prnpontpf gf | k | ¢ qorkpf of | kp col j geb7pbe { A ~do?j ,1p,0a8,0n%,0p,0a%}) fk'iraf kd

1
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geb nof j “ov af ~do?j i fkb ~ka geb ~ppl * f *tbape™hb*| cc p*agbi i f gb qo™kpf gf | kp7
=P> MR(B) %1&
€T

tebob Pfp~dil_"i p~ifkdc® g ofk | omorgfkd geb gl g buniof j bkaivg T plag) obi ~af sb go™kpf of | k
nol _~ fifqv) “Kg(B) fp geb pnb' goti “ I kaof _raf | k | copelmo™kpf of | k+ Kigb tb al ki g kbba o fk'irab
k=/ p’gbiifgbpke-. evnbop™gbiifgbp *p gebfo pnb’ go™ i fb co colj @goldgorj +

B e R(B) fp dfsbk _v ~ tbf degba prj | sbég kl oj %i f pba I | obkawf ~k nol cfi bp) t ekglbp geb krj _bo
| ¢ bkbodv bf dbks”i rbp cl o gge go™kpf gf | k %+o+ geb krj _bo | ¢ paf ~hp&

Kq Kq r
R(B) = — lgt(B), lgqr(B)=) — a
1= 53t 103
tebob Byr “ka (d;)qr abkl gb geb bkbodv bf dbks™i rb %qf ~h nhpf of | k& *ka t bf degba | p*fi i ~gl o poobkdae %o ™|
f kgbkpf qv& obpni gf shi v) | g kbdDeslRw @b mo?j bqbququebcrll tfagergeticjrufjrj)
qobgba ~p * cf gaf kd m*o”j babo “1jj 1k gl b* e go™kpf gfNg = Zf d)qr T geb ki of Mi fpraf | k ™1 kpa'ka)
logeb g gi ifkb pgobkdge cl o gerq gotkpfgflk j~kfcliat

>nhppf_i b pvpgbj *gf ~ bkbodv | ccpbq bf gebo arb gl gebl obgf i~ “ri ~gf 1 kp | o bunbof j bk~ i f_orgf
fp” "Irkgbaclo _v fkool ar fkd ~ cobb bkbodv pef cq mo*pBgpcyrmif ba gl b e qotkpf of | k+ Qb crii
cfagfkd jlabi cloqgeb pnib qorj fp gebk bunobppba ~p7

%2&

() o1 r
=P : %3&
ZNq T BByt oBy + (5)
4+ +0 | akbpp*l c*cf g
@b nrrifav | ¢ geb cf ggf kd fp nr kgf cf ba _v geb pagf paf * i j 1) atsis kioa ~p7
K /
/- Q*Bf 0

XO—V;< p ) 0648

t ebob B “ka @ "ob geb bunbof j bkgti “ka qgebl obgf ~ i *abgboj f kba s™ivrbgX — mf p geb abdobb | ¢ cobb*

aj tfge K _bfkd gebkrj_bo | c a*gq® mfkgpn_bf kd geb krj _bo | ¢ cf ggf kd mo”j bgbagH ¢ | oabo
rkfqv prddbpgp ~ dl | a cfg+

4+0+ Brnh gebpf p gbpaf KekHbopg&

Bvnh gebpf p gbpgf kd nol sfabp ~ co®jbtloh g bshir~gb fc ~aabajlabi "I jmbuf qv fp grpgf cfbat > i Appf”

~mmol " e ¢l o pr e gbpgf kd fp @etmbpag) tef e "1 j mMobp kbpgba j | abi p _~pba | k gebf o cf qgf kd nr/\DEgv X
Firafkd j | ob cobb mo?j babop dbkboi i v obaryp_ra gefp j v obpri g col j | sbocf gaf kd 0*gebo gek

geb dbkrf kb nevpf “~i beeb gp+ Q abgboj fkb tebgebo 2 jlob “Ijmbujlabi) prie~plkbgetgfk'irabp

"k ~aaf gf | k™ pgbii fgbifkb) nol sfabp ~ pf dkf cf “~kgi v _bagbo cf q) t Bgjbpdv Geflp gbpq r pbp @eb

af paof _rafl k g nr”kgf cv tebgebo geb | _pbosba fj nol shj bkg fk cfg bu bbap terqtiria_bbunb gba v

“e™k'b) clo” kloj~iivraf pgof _rgba s™of ~gb) gebob v 7iiltfkd pgraf pgf *~i dol rkaba f kcbobk™ b | ¢ geb rkab

fkd nevpf ~ p+ Q@leFaf paof _rqfl k fp7

z
T

(Ca. &)= (%’> o , %5&

x +a,

(F3)(+59

tebob ayfp geb abdobb | ¢ cobbal j clob™elc gebjlapi?(u,v) fp geb _bo* crk of | €)f p gelC
paaf paf * + @bpaaf paf © fp "1 nigba “p7

(X' —x1)/(m—m)
X/ (K—m)

ebob)K “ka mabkl gbp geb krj _bo | ¢ a*g® nif kqp ~ka cf qgba m'o”j bgbop obpnb™ gf shiv) geb pr_p ofng . fp
geb obpqof " gba %0 obar “ba&j | abi “ka/ fp qgeb rkobpqgof " gba %o bugbkaba& j I abi +

&b pf dkf cf * k™ b i bgbiobnobpbkap geb nol _~ fifqv I c fk'l oob qgi v obgb of kd geb krii evnh gebpf p % +o+
ci pb nhpf gf sb&+ > "1jj 1 ki v rpba geobpel i afp-+2) “pbalktef elkb "k abgbojfkb geb ~of gf " /i
Cts™irb pr” e ge™q geb ~ob” rkabo gehaf pgof _rofl k g fgp of deq bnrivp 6 geb ~ | j nmgbaCpgdf paf * p
bu” bbap geb " of gf @is®irb) geb krii evnigebpfp fp obgb gbafk crslrolc gebjlob “Ijnibujlabi +

C= % 6&
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i I I IExperimental Datla |
Optimized Fit 1
Diagram |
4s?! satellite 1
3d° satellite -
3p° satellite ]
3s! satellite
3d8 satellite

10000 x2: 664.2

X?: 4.34

7500

5000

Intensity

2500

200
100

-100
—200

Residuals
o

o

[ R T
9550 9560 9570 9580 9590
Energy (eV)

G drob58u biibkgcfqgl cgebphb gorj) fkirafkdgebl obgf *2i 1 kqgof _rofl kpcol j gebaf *do?j i f kb @&)1L0%) @) ~ka
0a° p\gbi i f gbp+ @_0 bf pop geb cf ggba s™i rbp cl 0 geb CTEY) mol _~_fi f gitap ~ka bkbodv pef cqBy+x}, = 1+01+

4+1+ @j mof pl k| c gebl ov t f ge bunibof j bkq t f ge cobb obi ~gf sb”j mi f grabp cl ob"* e p*gbi i f gb pnib™ gor j
Lro”™ “ro*gb “ka "I ksbodba t ~sberk” gf | kp “~k _b "I j moba t f ge buniof j bkag) gl f ksbpgf d*gb geb bsf abk™ b
clolo"dkpg p*gbiifgb "1 kagof rgfl kp+ B de*obplirqf | k j b*probj bkgp Bdoyf pfiHk obj Ak i fj f gba
fk geb i f gbo™grob8 ebob) tb rpb geb bunbof j bkg*i pni” qorj iy R Z 1 g kba rpf kd ~k ~kgf mtoNii bi
alr_ib* ovpgti urov pnb’ gol j bgbot+ Fkpaor j bkati _ol ~abkfkd fp “iMfjba g _b mogf 7ii v obj | sbat Qeb mi_*
i fpeba pnib™ qorj t~p af df gf pba cl o *k"i vpfp) vibiafkd . 4. a*g® mifkgp+ A'g® nmif kgp ~ob ~pprjbaq cliilt
Mfppl k "I rkgfkd) pl ge’q geb a*arj rk’ bogfkqv cl o~ K Kgpy/K+ B tbsbo) gef p “pprj bp ge’*q geb
| of df kN a*q* obnobpbkgba u*o™v nel gl kp fk geb "1 rkq) tebobp fqfp 1jj1k ge*q gebv ~ob pfjnmiv p i ba
bi b* qol kf~ ob™af kdp+ K gb calj cf dsde™q rk™ bog*f kqv ~q nio*h fp . -2 %l rkgp& df sbk v geb obpf ar i
pnb gorj) "“ka ge™g rk bogMkqv tebk =.--- fp "fo ”~ 00) *p abcf kba+ @f p "~k _b f kabnbkabkqi v bpaf j *
Agba _villhfkd~qgebil ™~ mfkgegl *mfkg s™of *gf I k fk obdf I kp | ¢ kI pgor ™ grob) ~ka gefp fp "1 kef oj ba 1
geb pnbb qorj "N _bfqgtfgefk ~ pf dkfcf " *kq rk™ bogf kaqv+

>k rk’ | kpgofkba cfq | ¢ geb gebl obgf *~i pno  qorj gl geb af df gf pba bunfof j bkg®i a*g™ t*p nibocl oj ba)
gob’gf kd geb go™*kpf of | k bkbodiBgP/wbi ~of sb ~j ni f qr abfYol | obkawf ~k cri i *t f age* greni c*j ~ufjrj
9% & p cobb nto”j babop+ B* e nf*o”j babo t*p i | | pbi v obpgof “gba ol nevpf " /iiv j b*kfkderi o*kdbp) drfaba _
gebl obgf "~ pehb*l cc nol _~ fi f gf bpQ& Geb qo™kpf gf | k pno” go™ f k' | onh o*gba f k geb cf ggf kd nol * bar ob
"l oobpmka gl gebj1pg "I ksbodba obprigp colj geb gtl ~* gf sb*pmt b burkpf | kp %f&F deb af ~do
98 1p) “kaOp qo’kpfof | kp colj geialp bumkpf | k) ~ka get®al) Ont) ~kaOa® qokpf gf | kp col j geb
{Opa} burtkpf | k+

@b HpB pnb* qorj t”p cfopg cf qgba rpfkd | ki v geb af *"d&& d*kpf gf 1 k) cliiltba _v geb pbnrbkgf Mi
fkirpflklc pigbiifgbifkbp nobaf "gbag _bjlpq pfdkfcf *kag+ Fk | oabo | c gebl obgf "N fj nid& k™ b 9" i
p\ooi i f gbop collp ~ka 0a® thob fk i raba cfopg) cliilthan®) Op) ~kala®+ Qf p ef boro ef /i ~rmol A e
bk~ i bp ~ pgbm f pb ~ppbppj bkg | ¢ elt b e ~aaf of | kN prgbii fgb ~ccb gp 1 ge geb nrrifqv | ¢ cf g ~ka geb
f N fkgbonobadf | k | ¢ geb buniof j bkg™i pnfo” gorj +

@b cfgnrnifqv fjnol sbp nol dobppf shivtfge geb fkirpfl k| c ~aaf gf | kM prabii fgb | kefdrorgf | kp) tf
geb obar " bay’, ab’ ob*pfkd col j 16+2 cl o geb af *do”j *I kiv jlabi gl 1+01 clogebcrii jlabi nobpbkgba
o6f dr ot»&+ Qb af *do?j *1 ki v cfq nhl oi v obnol ar * bp geb buntoof j bkg™i pnib™ qorj) tebob™p geb crii jl abi
pr- " bppcriiv " ~ngrobp geb j *gl o pgor " groti chgrobp+ Fk geb crii jlabi) geb pel riabop | c geb pnb gorj ~c
obnol ar “ba obj ~oh iv thii) tefib geb ci ~kh obdfl k fp pi fdeqgi v rkabocf ggba) ~q geb ef de bkbodv i tehc
geb obpf ar™i p pvpgbj Agf “ i i v absfAqep _mippf_ivarb g "~k rk® "I rkgba " hdol rka+ Qb cf ggba pnip” *
goi fkagbkpf of bp | ¢ geb af ~doj Xka“gbi i fgb "I j nhkbkgp ~ob ef dei v " | oobi ~gba) prddbpaf kd ge™q gebf o
gorb "l kagof rgflkpj~v _bl _p roba_v geb cobb*fkqgbkpf qv cf qgf kd nol * bar ob+ Qb cf qgba f kgbkpf gf bp | ¢ g
0a® ~ka Op pqbiifgbp ~dobb thii tfge gebl obgf *7i nobaf *qf | kp) t ebobp gedmbHad@dy * | kcf dr oM
gf I kp ~ob ~rmol uf j ~gbi v gt f b ~p i ~odb ~p nobaf * gba+ Q@b bkbodv pef cgp *ob I k geb lcabo I ¢ . </ bS

Q@ "ppbpp geb paaf paf "~ pfdkfcf "~k blc b* e aaf gf | kNi p*gbiifgb 1 j nhkbkg) ~ pbofbp | c kbpgbajl e
t”p "1 kpgor " gba) ~k&*qbpgp t bob nibocl oj ba g "1 nob b* e bugbkaba j | abi ~d*f kpqg f gp " | oobpnt kaf kd
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Q@ _i b. 0T qof kd no"j bobop ~kadl | akbpp*| c*cf gp t f ge cobb ~j mi f gr ab "ka f kabnibkabkq t f age n*o”j babop) t f ge mMidsj babop

I'1 obkawf ~k cri i *t fage*eni c*j ~ufj rp)) co™ af | kN f kabkpf qv)sBiabkbodv pef cqcol j cf qafkds™of Irp*1j _fkrafl kplc ™ i “ri ~gba V)
HB af Ado?j ~ka p'gbi i f gb gorkpf of | kp+ S rbp df sbk ~ob cl o geb dl | akbp*Mkacfs) t f agep 9ETEIE) T'g) nol _~ fifdv) “ka

bkbodv pef cGBq+ > nh pf gf sb bkbodv pef cq abcf kbp  pef cq | ¢ bkbodv bf doks”i r bp gl t ~oap ef debakittidayp af ~do”j qo™kpf gf I k1 ¢

.p —O0nT- lol.d — [On+ 1p abkl gbp P p*obiifabifkbp) gepyfia — OnT 1p— +* Qb cf qgba Mo’ bobo e*pef ggeb | rka)
gebrk bogkqv fpkl qj b*kfkderi) ~kapfj fi~oi v bi pbt €isf ggba ol _~ fifqvlcaf ~do?j ke gbii fgb | j nkbkap ~ob ef dei v

" | oobi *gbaarb g gebf o pgol kd pnto” go”i | sboi *m) vf bi af kd i ~odb r k™ bog"f kgv+

HB @ kpf of 1 k
Jl abi X xb Mo bgbo af Ao 1p 0a° ont Op 0a°
Ao 50. 1+ 16+160q%S8& 1--(-.-.)* /& £ £ £ VS
& 5B /[ .--(-.-.) [E £ £ £ £

M (%) ---(-)  E £ £ £ £
A, 1pt 5/06+1 16+611q%hS& 1.--(-.1/) 1--(...6) /[ £ £ Vs

§Bq%SE [.--(-1.) [.--(.22) [ Vs £ £

M (%)  41/(043.0)% /2.5(043.0)% A Y5 £ A
A,0a® 343 4431 Tq%8  1.--(-.-0) A& 0.31(-..-) & £ VS

§BgohSR . .61(-.-.) /[E LI-(--0) £ £ £

M (%)  50.1(-.2) /& .33(-2) A& £ £
A,0a° 1p  ./22+ 4+42 Tq%S& 1.--(-./0) 1--(..-1) 0.30(-..0) &£ £ £

5Bq%S& ..6.(-.04) [.--(/.42) ../-(--0) £ £ £

M (%)  34.4(042.-)5 .25(041.6)° .3.2(-.4) A& £ Vs
A,0a5%1p, 432+ 145 Tq%S& 0.6/(-.2-) 0--(0//) 064(-..6) 0.--(-.32) /& VS
on? §BgobS8 ..26(-.14) ..66(..-6) ..1(-.-4) —/.--(-.3) £ £

M (%)  3.35/.1)%F ...(5-.6% .2/(-6) .../(.1) £ /E
A,0a%1p, 36.+3 1+10 g% 1--(-.3.) O0--(/.4) 0.--(-.03) 0--(-.6.) 1--(-.04) /A&
o, Op 5B%S& ..3.(-.2/) [.--(-5) -.32(-.3) —/.--(-..5) —/.--(-.10) £

M (%)  3/.3(56-)% .13(54/)° 44(..2) .-/(/.5) 15(..-) £
A,0a%1p, 331+ 1401 Tq%S& 1.--(-.24) 0.--(/.4) 0.--(-.10) 0.--(-.54) 0.--(-.3/) 0.--(..16)
onf,0p, 0a® 5BqobS& ..3-(-.2) [.--(-5/) -.45(-..4) —.--(-..6) —/.--(-./-) -.40(-.2-)
cfdrols M (%)  3/.4(523)% .1.(50.3)% 5-(..3) .-.4(/.5) /.6(..-) 3(-.5)

obar " ba cl of + @b Cpgdf paf * nr*kqf cf bp t ebgebo "aaf kd kbt qokpf gf I kp i b*ap gl ~ pagqf paf ~ i i v pf dkf cf
~kq fj nol sbj bkq fk cf ggf kd geb bunfof j bk ag™+ > paggf pgf ~ i i v pf dkf cf *~kq fj nol shj bkq fj mfbp ge”q
geb C paaf paf * bu bbap geb “of gf "~ s™irb) geb fkirpflk | c geb Maaf of | kN prgbiifgb 1) mkbkg %o ~kv
mo"j bgbo& obpri gp f kitkd “igfj rasldq fk geb cfq) %+o+ bnrfshibkg g / pg*ka™oa bool o fj nol sb*
jbkg ™ ol pp geb pnb gorj dfsbk Iro " elf bclogeb "ofgf i stirb |oobpnhkafkd g ~ 2" nol _~ fifgv clo
~ Kkl oj Mii v af pgof _r gba s™of “gb&+ Fq f p gebobcl ob ef dei v i f hbi v) gebk) ge™q geb ~aaf gf | kN j1abi 1] nhkbk
“~myyr obp dbkr f kb pnib” go®i pgor * grob 0 gebo ge”*k | sbocf qgf kd+

Q@b Crgbuq obpri gp paol kdi v prnrmhog geb f K i rpf | k 0&® qetmi i f oo qokpf of | k) CEc@-4) | k*
cfojfkdfgpj~glooaibfk pernikd geb bunbof j bkg*i pni” qorj + >i gel r dgpagb™kpf gf | k f p nobaf ™ gba
g “lkgof rab klg* iv _v pe*hb*l cc gebl ov) fap ~aaf gf I k 2i | kb fp kl g pa*af paf G+ gi-Reflad ba %
C=-./1&arbq pr_po*kaf"i pnb qoti | shoi *mt f ge geb af ~do?j i f kb+ GadfdtdoebA, 0al, 1p j | abi
fpNipl efdeiv pfdkfcf CkgOB+6&+ b fKk irpflk Dp prgbiifgb qorkpfafl kp vibiapj|abpg _rq pa*af paf "N
jbrkfkderi fj nol shj bkq %€= 2+20&+ Qeb ki rpfl k Da® go™kpf gf | kp vfbi ap j | abpq fj nol shj bkg _rq
ki g pfdkfcf " "kqtf@e=/+ - %" i bl&

Tefipg i cfqgba nto?j bgbop fk o0 Nob nevpf ~~iiv m”rpf_i b) gebf o rk bog kaf bp j rpg _b f kgbo*
nobgba tfge “~rgfl k arb g pgol kd mo?j bgbo "1 oobi ~gf | kp) bpnb™ /i i v _bat bbk | sboi ~nmfikd "1 j nh kbkap
%l g i VA “ka 1p &+ Jl ob evnh gebpf p gbpgfkd fp "~iibaclo ~pafp rppba_bilt+ @b nofjrov| _gb gfsblc
gef p ki vpf p fp gebobel ob ki g g abgboj fkb nob™ fpb Ajnmifgrabp) rg g bpg* ifpe) “pbalk I ge pa*of paf
~ka nevpf "N dal rkap) qgeb buf pgbk™ b ~ka kb bppf gv | ¢ geb p*gbi i f gb gqo™kpf gf | kp "I kgof _rgfkd g geb j b™pr
pnb” qor j +

4+2+ @] mof pl k| ¢ gebl ov t f ge buniof j bkq r pf lab initio f pl | “gba pe*hbnol _~ fifqv~kani kkf kd

Q@ "ppbpp geb nevpf "~ shifaf qv | ¢ geb cf ggba pnb™ qo™i "1 j nhkbkgp) tb nbocl of ~ "I kpgorMfkba cfqfk tef e
geb obi ~df sb f kgbkpf gf bp | ¢ geb af *do?j “ka pgbi i f gb go™kpf gf | kp ~ob cf uba ™ Mdjloaf ke/dib nol _*

AN fifgv " Nringfl kpr Gefp Anmol e Niiltp N afob g Tl j mof pl k _bgt bbk gebl ov “ka buniof j bkg) ~sl f a*
fkd geb abdbkbo™" f bp geq ~of pb fk criiv cobb*f kgbkpf qv j | abi p+ Fk mtodip el geb i fbp fk “il pb
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@ _ib. 14Cpaof paf * gbpap _bat bbk obar * ba “ka bugbkaba j | abi p ¢l ghgetatiFigor j +C+qbpg nol sbp geb kbba cl o ~aaf kaf @qbi i f gbp

tfge gebaf ~do®j pnb gorj + Qb prabiifgbpel ria’ | kgof _ragokl g*_ivd gebpnb qorj+H tbsho) ~pafikab kbpaba j | abi

A, 088 al bpkl qvfbi a” pgqgf paf i i v pf dkf cf *~kq fj nol shj bk bsbk gel rde geb I kqof _rafl kpelria_bi”~odo) b ~rpbl c geb pool kd pnio ¢
| shoi “m_bqt bbk gebf qo™kpf of | kp ~ka geb af ~do®j pni’ qorj %6f dr otia / & >aaf kd 0 gl geb bugbkabaj | abi $ 0a%, 1p &f p

fj nhog*ka g obnobpbkqg geb pnb” gorj + F< i rpf | kpl okbpbp gel* gbpa) fj m v kd ge*q”ii gebpb pgbi i f gbpi f b f k geb buniof j bkgi

pnio gorj + A i rpfl k| @®j ~hbp~ j | abpg fj nol shj bkg_rqj v kl q_b pf dkf cf * ~kg+

(har “baj | abi Bugbkabaj | abi @fgf"Cstirb  Cpoafpaf " p
A A 1p /+33 - +2-
A A,0a° /433 0-4+41
A,0a° A,1p,0a° /+33 -4+ 1
A,1p,0a° A,1p,0a° ont /433 00+61
A,1p,0a° onf A,1p,0a% 0nf,0p /+33 2420
A, 1p,0a°% 0nf,0p A,1p,0a° 0nf,0p,0a° /433 [+ -

Q@ _ib. 24C'paqf paf~ gbpgp _bat bbk obar * ba “ka bugbkaba j | abi p cl glgetitrigor j +C* gbpg nol sbp geb kbba ¢l o ~aaf kaf @ qbi i f qop

tfge gebaf *do?j pnib qorj +Q@bp p*gbiifgbpel ria”lkqgof_rgbkl g*_ivqg gebpnb gorj+H tbsbo) "pafikajb kbpgba j | abi

A, 088 al bpkl qvfbi a” pg*qgf paf i i v pf dkf cf *~kq fj nol shj bk bsbk gel rde geb I kqof _rafl kpelria_bi”~odo) b ~rpbl c geb pool kd pnio ¢
| shoi “m_bqt bbk gebpd qo™kpf of | kp ~ka geb af *do®j pnib’ qorj 9%6f dr. Qb+ >aaf kd 0 gl geb bugbkaba j | abi # 0a%, 1p &f p

fj nhog*ka g obrmobpbkq geb pnb” gorj + FK i rpf | kpl okppbp gel* gbpa) fj mvfkd ge*q”ii gebpb pgbii f gbpi f b f k geb buniof j bkgi

pnio gorj + A i rpfl k| @®j ~hbp” j | abpg fj nol sbj bkg_rqj ~v kl q_b pf dkf cf * ~kg+

HB @kpf of | k
Jl abi X Xh Mo?j bobo af Mdoj  0af 1p ont Op 0a°
A 0346640 /.4+421q%%  1.1.(-.-/) A& i £ S Y5
5B [ .--(-.-.) A £ £ Y= £
M%) R Y3 £ V5 £ £
A, 1p JA12-4 -0H60¢%S& 1.2-(-.2.) 1.2-(0.00) A& Y3 £ &
5By [ .--(-.14) [.--(..43) K /E /E /&
M(%) 5345 .0H £ /E £ Y5
A,1p,0a°  04/5+ //+26 [q%S& 1//(-.//) 112(..20) 0.--(-.-5) A& £ £
§BqobS& ..63(-...) /.--(-.43) ..02(-.-1) A& Y= £
M(%)  43+6 .+ L+ Vi Y= £
A,1p,05,0nf ./3042 4+42 Tq%S& 1.00(-.-4) 0.--(-./4) 0-3(-...) 0--(-.0-) £ £
5B’ . .51(-.-0) ..42(-..1) ..11(--2) —..2(-.3) A& Y5
M(%) 40+ o+ -+5 2+, Y= £
A,1p,0a°  50.+4 2+.4 Iq%% 0.65(-..0) 1.2-(..-4) 0.--(-..0) 0.--(-.11) 0.--(-.0-) /&
on3, 0p 5ByS8 . .5/ (-.-3) /.--(-.20) -.56(-.-3) —..6-(-./0) —..02(-..2) A
M(%) 4.42 .-+6 +3 2+ [+ £
A,1p,0a%  463+6 2. Iq%S& 0.65(-..1) 1/3(....) 0.--(-..0) 0--(-.11) 0.--(-.00) 0.--(..05)
on3,0p , 0a® 5BqS8 .5 (-.-4) [.--(-.22) -.55(-.-3) —/.--(-./1) —..40(-..4) -.61(-.34)
cf dr ol M(%) 4.+ -5 -2 2+ [+ -+4

bkbodbgf * nol ufj fqv g geb j Ak af *do®j qo™kpf of | k “ka buef _fqp ~ efdei v pfjfi”o pnb goti nol cfib) j~h*
fkdfqgafccf rigclo” cobb fkagbkpfqv cf g gl af pgf kdrfpe fagp "I kgof _rgfl k+ Qb rpb | ¢ gebl obgf i i kkf k
nol sfabp ” j | ob nevpf "7 i v dol rkaba j | abi cl o gbpgf kd geb nobpbk™ b ~ka pgobkdge 1o gelabi i f qbp
t f gef k geb bunfof j bkg™i pnib” gorj +

(&b obi “gf sb pnip” qo™i t bf degp | ¢ geb qo™kpf gf | kp tbob kil of “i fpba gl geb gl g"i bkpbj ibnol _~ fifqv m
af “gba _v gebl ov g _ils- @b af *do®j go™kpfgfl k al j fk™*qbp geb pnib™ gorj) "I kgof rqgf kd ~nmol uf j ~gbi v
4." 1coeb o g Kl oj”ifpba f kabkpf v+ Qb pf kdi b pehb*| cc p'gpitkalga® b e ~ | kqgof _ragb "ol rka
.-") cliiltba_vOnt ~q2") ~kapj"iibo lkgof raflkpcoldp %"&"ka 0a° %+4"& Qebpb s”irbp
abcf kb geb gebl obgf "~ minmi ~gf 1 k | ¢ geb fkf gf i pggbp obpnh kpf _i b cl o gels| bidhastiekiH

@b "l kpgorfkba cfgp pel t ~ "1 b*o “ka pvpabj Agf * fj nol sbj bkg fk cfg nri fqv ~p Maaf gf | kN pgbii fgb
*I kef drongf L kp ~ob fk'i raba) tfge geb | oobpr kaf kd cf gf kd mo”j bgbop ~ob i f pobag k.2 2b.
9%f drol®&) sbov nol j f pfkd "1 j moba t f ge geb nobsf 1 rp cobb f kgbkpf qv cf qaf kd j | abi + Geb ~pft” f *gba
paof paf " p %" 3& 1 kef of geqg b e pr™ " bppf sb bugbkpf [k 1 ¢ geb j 1 abi nol sfabp ~ padf paf ~ i i v pf dkf cf *~
fj nol shj bkag+ Bsbk geb fk irpflk I c g@a® alr_ib prgbiifoo) ~igelrdefqer ” pjNii gebl obgf *"i fkgbkp*
fqv %+4"& vfbiap pf dkfcf ~ kg pa*df pgf *"i ] nolGhj Bkiy®) ~ | sb geb “of gf i gecbpel i a %9+ 28&) pl fp
"1 kef of ba ~p ™ pf dkf cf " ~kq "I kgof _rqf | k+
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T T LI T T T ]
| Al « Experimental Data |
10000~ x2:796.9 —— Optimized Fit 7
L 2 5 01 —— Diagram ]
Xr: —— 4s! satellite ]
7500} —— 3d° satellite .
> 3p° satellite ]
i 3s? satellite 1
c : ]
3 5000+ 3d?® satellite -
c ]
2500 -
0_
300
1%}
< 1501
=}
o ofF
3
o —150F
B YoYe) M P S O S SR I
9550 9560 9570 9580 9590

Energy (eV)

G drob6€fqlcgebPaf~doYj) ) @F) On) @5 ~kaOp qo™kpf of | kpt f ge f kabkpf qv niikkiafddl  gebl obgf A pe*hbnol _~_*
fifqvoe ide8y) =2+ .) nol j f pfkd ~ka | kpf pabkq t f ge geb boi fboj | abi cf gafkdtfoejrigf mb aaf gf | kN cobb mho?j babop+

Q@ _ib. 3+prigpcl oqelpadf pgf *p _bat bbk geb obar ™ ba “ka bugbkaba j | abi p d prit” qorj t f ge f kgbkpf gv nfikkba MKd]
gebl obgf **i perhbrol _~ fifgf bp+>ii p*gbii f gbp”ob pbbk ~p pf dkf cf * “kag+

(par *baj | abi Bugbkaba j | abi @fof "Cshirb  Crpgiafpof *p
A A lp 0+2 61+30
A, lp A,1lp,0a° 0+2 /6640
A,1p,0a° A,1p,0a% onf 0+2 . 25+64
A,1p,0a°% ont A,1p,0a° 0nf,0p 0+2 1. +46
A,1p,0a° 0n%, 0p A,1p,0a° 0n%,0p , 0a° 0+2 0+14

K b geb cf k™ix/ 1 ¢ geb gebl obgf i) nikkba j|abi fp pf dkfcf*~kgi v ef debo ge'k ge™q | ¢ geb cobb mon*
jbagbo j I abi + Gfp fp bunb gba ~p geb ~ | kpgo™M kap i fj fq kl k*nevpf "~ s™of Agf | k | ¢ mio™j bgbop8 gebob "ab
cht bo mMo®j bgbop fk geb j | abi 8 “ka gebob ~ob mppf _ibifjfg gfl kp | c geb gebl obgf “~i ~kprgqw+ Qb j | pg pf
kf cf " ~kq af ccbobk™ bp _bat bbk geb cobb cf g “ka geb gebl obgf ™ i i v** | kpgo kba cf g ~ob geb Aj mif grabp cl o ¢
Ot pabi i f gbp ~ka @S p*gbi i fabp) tef e~k b oot |o”ogfcf fAi ~ka "~k _barbg fk*abnr™ fbplc geb
“I'jnmbagb gebl obgf " i j 1 abi bf gebo colj geb pe*hb ol _~ fifgv o) clobujmb) colj "I ksbodbk b1 c geb
>**| becef * f bkgp+

4+3+ @j mof kd af ccbobkq >Pbunttkpf | k evnh gebpbp ¢l o b e bf dbks”i r b~ ka p*gbi i f gb prid™ gor j

@b bunbof j bkgi pnb qorj e*p _bbk cf qgba r pf kd gebl obgf * i i v abgboj f kba af ~do®j i fkbp gl dbgebo tfge
geb1p) 0a®) On) Op) ~kaOa® p*abiifobifkbp) rpfkd qtl af cchobkg >P bum Kk Ikp7'ka {Owa}+ Qb
“Ijmkbkgp fkiirabafk b* e cfqtbob “el pbk _“pbalk geb _bpq "1 ksbodbk™ b j bgof * p %&bk nio*

gf "ri”o) gdidalpt bumkpf | k vfbi aba thbii*" | ksbodba pnb go* cl o geb af “d&&) %) ~kaOp qo"kp*

fofl kp) tefib gébma} bumkpf | k nol ar*ba j | ob obi f~ i b obpri gp cl c0g&pont) ~kaOa® p*gbiifgb j ~k*
fcliap+ @ “ppbpp geb pbkpf gf sfqv | ¢ geb pnb go™i cfg g gebpb af ccbobkg >P bumitkpf I kp) clrojlabi evnhq
~ob abcf kba7

.+ Jlabi >7 A)1p) “kaOp colj {0alp) tfqe0a®) On) ~kala® colj {Oma} 9%f dr olb&+
/+ Jlabi 27 A) 1p) On¥) ~kaOp colj {0Oalp}) tfgela® ~ka 0a° colj {Oma} %fdrob-&*
O+ Jiabi @i ljnhkbkap | _qfkbaplibiv colj gébalp >P9%fdrob . &
1+ Jlabi A77ii “1jnikbkop | _gfkba plibiv colj gela) >P %f drob / &

 drobps—. / nobpbkq cf ggba pnb™ qo* clo i clrojlabip) tfge nmo?j bgbop f K63l Bbi >
N ef bsba geb _bpq | sborii cfqtdge 2-.) Silpbivcliiltba_v Jlabi %Ye=2.-2& 21 gejlabip
buef fq | kpf pobkg mo?j babop) Dot gbi i f gb qo”kpf of | kp ~ob pfjfi~oiv 2 “ri~goafk | ge bumikpf | kp+
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[ o Ty . IExplerinlnenltal i)atla ]
10000~  x2: 8037 Optimized Fit .
5. —— Diagram
Xi:5.05 —— 4s! satellite ]
7500F —— 3d° satellite .
- 3p° satellite ]
G 3s! satellite
§ 5000+ 3d® satellite -
£
2500 -
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,—E 150
D oF seRmEELEL
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300l v g
9550 9560 9570 9580 9590
Energy (eV)
Gdrob. -« qglcJabi 29 gebbunbofjbkgi pr gorj) "I _fkikddegpdp) 0F) ~ka qo kpfafl kpcol j odialp} burmk*
pflktfge geb & ~ka 0a® qo™kpf of | kpcol j odiBa} burkpf | k+ Qb cf qgf kd mMo’j babop ~ob i f pgba f k éfyi b= 2+2) "1 j mo*
A ibgl Jlabi >+

L o ‘ I . :Explerir’lnenltal IIDatla ]
10000~ x2:998.9 Optimized Fit .
5. —— Diagram
X;: 6.28 —— 4s? satellite ]
7500} —— 3d° satellite .
> 3p° satellite ]
= 3s? satellite
3 s000F 308 satellite ]
C
2500 -:
or l 1 l 1 1 B
300F ' T I T o
é 150 . e ENS ---- 20
= S [ 2= e
@ O SREEEIELY PO
o M -
~10F 1 I o 1 L]
9550 9560 9570 9580 9590
Energy (eV)
Cdrob..€fglcJlabi @l gebbunbofjbkgi prib gorj) “1j_fkfkd?ii qokpf gh)Kp ya@f) 0%) @) ~ka &®&col j ~ gf sb
pm b }{ Oalp}+ Qb cf aqf kd Mo?j babop ~ob i T pabaf k gilb= 3+/5) ki g | j niaf of st f ge Jl abi p>~ka?) i fhbivarbgl geb
Tk Ijmbgb 1 ksbodbk™ b ¢ geta ~ka 0a® qo™kpf of | kp fk gef pj bgel a+

Jiabi @ fktef enii go*kpfgflkptbob i ri”~gbatfaqeffOadp buntkpfl K) nibocl of ba i bpp c”slro*

A iv o, =3./58 I kpfpgbkqg tfge fk I jmbab "I ksbodok b | cOséitka 0a® prgbi i fgb ~ | kef dr o™of | kp)

pl j b bf dokbkbodf bp tbob i | pq arof kd geb j ri gf "I kef dro*gf | k burkpf | k+ Jl abi A tef " e obi f ba bkgf obi v
| k geb {Opa} burmkpf | k) vf bi aba geb | obpg 6fF9@.638) ifhoiv arb gl prmoflrp "1 ksbodok b | ¢ geb

Op p*abiifgb+
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T T T | A
S -~ « Experimental Data |
10000~ x2:1107.0 —— Optimized Fit 5
2. 6.96 —— Diagram 1
Xri o —— 4s! satellite ]
7500 —— 3d° satellite -
> 3p° satellite ]
i 3s? satellite 1
c R 4
8 5000 3d® satellite i
IS ]
2500 -
of -
45001 f I I f
300 " Lo
" L
§ - 20
5 150
g ofF
o
—150f . >

L 1 " L L L i
9560 9570
Energy (eV)

Cidrob./4€fqlcdlabi Aql gebbunbof j bki prib*qorj) “1j_fkfkdAii qorkpf gh)kpyea®) 0R) @) ~ka@B&cal j A gf sb

pm b/ ){0ma}+ @ _i b 4i f pgp cf qgf kd mMoj bagpp+ 3+63) geb ef debpg ~j | kd gebcl roj | abi p+ Qb pni’ gorj fp rkabocf gqgba”g
geb nir*h ~kaci ~khp) i fhbivarbg pmmoflrp ™| ksbodbk™ b | @ogty®pf of | k+

L
9550

Q@ _i b. 4#oj babopl'q | | obkawf ~k crii *t fage*eti c*j ~ufjrp)) co™ af | kN fkookpf gv)sBabkbodv pef cqcl o f k' | o o™af kd pobi i f gop
col j af cchobkg ™ gf sb pm™ b buntkpf | kp+ Fk i raba ~ob geb dl | akbppl)ogf of agep YETEI&) T') nol _~_fi f dv) ~ka bkbodv pef cq)

8Bg+

Ha @ kpf of 1 k

Jl abi % xb MoV bgbo afrdoyy  0a° 1p ont Op 0a°

Jabi > 463+6 2+. I'q%S&  065(-..1) 1/3(....) 0--(-.0) 0.--(-.11) 0--(-.00)  0.--(..05)

cf dr ol 5By . .5.(--4) [.--(-.22) -55(--3) —/.--(-/1) —..40(-..4) -.61(-.34)
M%) 4.+~ .-+5 -2 2+ [+ -+4

Jabi ? 50+ 2+2T¢%S8& 065(-..2) 1.6(...3) 0--(-..0) 0.--(-.11) 0--(-.000  0.--(..06)

cf drob- SBqbS& .5 (-.-4) [.--(-24) -55(--4) —[.--(-10) —. .4 (-.4) -.61(-.34)
M(%) 4.+ .-+5 -2 2+ [+ -+4

Jabi @ 66546 3+5Tq%S& 1.0(-.-) 0.2(-.25) 02.(-..4) 0--(-.11) 0--(-.02)  0.--(..65)

cfdrob. 5By .5 (--2) [.--(-16) -.45(-.-5) —/.--(-11) —[.--(-..5) -.53(. .--)
M(%) 4, + .-+5 -2 2+ /+ -+4

Jabi A ..-4+ 3+631q%S&  1/5(-.-4) 0.-/(-/6) 0--(-...) 0--(-.01) 0--(42-)  0--(..1)

cf drob/ 5Bq9bS& ..55(-.-0) ..5/(-.1) ..04(--3) —../2(-.3) —/.--(./.-1) -.55(-.4)
M(%) 4. + .-+5 -2 2+ [+ -+4

5+ @k irpflk

To e*sb nobpbkgba geb cf opg " | j nobebkpf sb gebl obgf * i f ksbpgf d™of | k | ¢ geb pit” gbk | + Rpf kd geb
jrigf*"lkecfdrotgfl k Afo® -E*oqobb—Q " h j bgel @) geb af ~do®j pnb’ qorj )[b@h0a], [0, [0 pf kdi b
pe~hb qo™kpf af | k j ~kfcl i ap) "ka ¢@d al r_i b pe*hb qo™kpf gf | k pnib gorj t bob abgboj f kba) “ka gebpb
tbob cf qgba g geb ef debpg ~” " r o™ v buntof j bkgi prip” go™ AsAfi~ i b+ Tb abef kb ~ pbof bp | ¢ pa*ka™oa ~ka
kil shi "I ksbodbk™ b ™ of gbof ~+ B* e gebl obgf i "I jmhkbkg t”*p pr_gb gqg “of gf " "1 ksbodbk™ b j bgof ™ p+
@ksbodba " | j nh kbkap buef _f gba bkbodv pef cgp pj ~i i bo gek -+ 0 bS Tk gebf o burtkpf | kp) tfge go™kpf gf I k
o™ gbp fk geb i bkdge ~ka shi | " fqv d*rdbp ~dobbf kd tfgefk -+3"+ Q@i oaf Mgfsbifcbgfjbplc i "1 nhkbkg
Adobba t f ge geb af *do®j qokpfaf | k tfgefk 4") tfoe geb bu bnaf | k | @ndigio” goNi j ~kf ¢l i a+ P’ qoni
cf qgf kd t *p obcf kba r pfkifdl  gebl obgf “~i pe*hb nol _~_fi f gf bp€@Hpg "1 kef oj p geb pfdkfcf "~k bl c
Ati 1 nhkbkgp “ka geb mevpf "N obhifgv e i prabii fgb gotkpf gf | k pni” got+

@bfkirpflklc i pnb' goti "1 kqgof _rafl kp af p'rppba wbaa+ Qeb obpf ar i ml q %f di&b
peltpgerggebjglofqv i c arg* mfkgpifbtfgeflo. ¢ geb buntofj bkgti rk bogf kaf bp) t ebob geb ag®
mfkq rk” bogf kqv obnobpbkgba v "I rkgf kd pgrof paf “p s*ofbp colj * Irg0- g .-- ~ ol pp geb pnb qorj "p

/.
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pbbk 1 k geb mil g+ @f p bu’ bi i bkg ~dobbj bkq i fbp ~* ol pp geb 0*kdb | ¢ geb a g+ > pbmogb pbofbp | ¢ evni *
gebpbp "1 kcf o ba ge*q geb pnb gorj t”p _bpqg cfqgba tfge geb thii* | ksbodba pnb' qo) tef e fp ~k Maaf *
gfl k™ “lkefoj*gfl k I c geb rgfifqv ~ka sifafqv 1 c geb "I ksbodbk™ b ™ of gbof  “ka geb >P buntkpf | kp+

(@b nobpbkq j bagel ali | dv bpg® i fpebp » ol _rpq gebl obgf " i cl rkaqgf | k cl o f kgbonobgf kd geb ~pvj j bgov
Icgeb Hifkbp fk wik™ “ka ol Mai v f&dp™kpf gf | k j bai p) ~ka fkabba i “1jnibu | nibk*pebii ~gljf" pvp*
gbj p+ @b X j bgof ™ | ccbop ~ pbkpf of sb gbpg I c geb obi f~ fifgviclro ™ 7 ri~gfl kpt Ggrobtlohtfii fkshy
~gb[1g0a]) [1¢0n) [0a0n) [/ ) [/ § ~ka (0] pabi i f ob gorkpf of I k prib’ o) >r dbo beghLpIX2) i f cbaf j b
nobaf " gf | kp | ¢ tfagep ~ka nol cfi b pe*nop+

> hkl ti badj bkq

Gfptloherp bbk prnmhogba v geb > pgo’i Ak Gopbro' e @rk fi Do*kq K+ AM . -.--462) &b

R«f sbopf v | ¢ Joi _| rokb Gopb™o e @j nmgf kd Poosf “bp) ~ka geb Mba*p i b @j nmp Fkf gf ~gf sb+ To ~* hkl t *
i badb G k"gek T Ab™k ~q geb KMgf | kN Fkpaf grgb | ¢ Py*ka*oap “ka @ ekl i | dv+

Agr st A fifgv pghgbj bkg

> aMg geng prnmhoq geb cf kaf kdp | ¢ gef p parav ~ob fk'iraba tfgef k geb ~ogf " i b %ka kv pr nmi bj bkg*ov
cfi bp&+

> gel o | kqof _rafl kp

ME A kd ---6*---1*00/ 4* 412U
AN Trongfl k 9Bnrni & A oj N kN vpf p 9%Bnr i & Fksbpaf dhgf | k 9bnr i & Tof gf kd - | of df k™ ao™cq Ybnr i &
QS ? Kdrvbk

@K brigr A fwhaf | k 9bnr i &) Fksbpgf dngf | k 9%bnr i & Jbael al i | dv 9bnr A &) Tof gf kd — obsf bt #
baf qf kd %bnr i &

P J Hopabsphf @ ---6+---/*/ 4. 61/ 6-
Fksbpaf d*gf | k 9bnr i &) Jbgel al i | dv %bnr~i & Tof of kd — obsf bt # baf of kd %bnr i &
@Q@kGibo @ ----*--- %3355~ 15

@K bngr i fwhgf I k %bnr~i & G kaf kd A nrfpfgfl k %bnr™i & Jbgel al i | dv %bnr™i & Ml gb' g
~aj T kf pgogf 1 k %bnr~i & Qopl ro bp %bnr i & P cqt~ob %bnr~i & Prniposf pf | k %bnr i & Tof of kd - obsf bt #
baf of kd %bnr i &

>mmiokaf u+ @ksbodbk™ b ™ of gbof ~ “k&* " | beef ™ f bkap

@ksbodbk™ b | ¢ bkbodvByyn, B@s “ka qo™kpf of | k | beef ™ f bkepwnn, >@s €l 0 0 e prgbi i f gb pnb” gor j
~ob g _ri~gba fk gef p “rmbkaf u+ @ksbodbk™ b ~ of gbof ~ ¢l 0 b e qo™kpf of | k | _g kOBREF p df sbk
fk g* ib5) tebob b elc geb "of gbof * cl o i gokpfgfl kp “mmi*o g pg* fifpbtfgefk -+ " fk gebf o ef deb
o fgNi bumkpflk bu bng cl o §eb al r_i b p*gbi i f qo+
Fk mhogf " ri”~o geb " bkgob*| c*j#pp beef " fbkg s™of bp _v 2"+ Qo geb pfkdib gl jrigf | kefdrorgfl k
burikpf | k) ge*qfpcolj gepd geb T ibsbi) geb " bkgob*| c*j 2ppl beef ™ fbkg “ekdbp v . 3" cloa®
~ka /2" cl o 0a>+ @ksbodbk™ b " of gbof ~ cl 0 b e qokpf gf | k | _o\f kba f KOgBa} fp df sbk fk o_i b+
Qbpb abMip ~ob _ol ~ai v prjj ~of poa fk g ib Qb0a® p*abiifob pnb qorj e'p geb tb*hbpg " | kshodbk™ b
I’k geb>*"1 becf " fbkq j bgof * ~ka dé@da} buntkpf | k f p nebcbooba cl o gef p p*abi i f gb+
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@_i b. 5+d@ksbodbk™ b " of gbof * cl o w k3 &f *do”j “kap*gbi i fgb go™kpf of | kp ™" “ri~gbatfge” of sh@mip-.G o b e bunkpf | k)
geb ni*h s™irbp "1 oobpnhka gl geb go™kpf of | k t fge geb i dddbei b geb ™ bkagob*| c*j “pp ¥@JI&s"i rbp~ob | g kba_v t bf degf kd | sho
Aii T kagof _rgf kd gokpf of | kp ™ | oaf kd gldgaptakdoep+

@ksbodbk™ b " of gbof ~ cl owf k3 pgbi i f gb go™kpf af | kp ™2 “ri~gbatfge” of sibQaiplb .

Buntkpfl k  @f gbof A Adon 1p 0a® onf Op 0a°
1p Bipn DK 6236+23 6236+43 6243+21 6242+ / 625-+0/ 6243+35
Bay %S& 6235+20 6235+3/ 624-+ 5 6241+6/ 6242+4/ 624/ +62
>hpn(. - p ) 614452 46-+ 5 3/ 0+50 .14+, - 5.-453 264+55
> (.-p ) 46.+. 253+02 00/ +4- 341+ 3 50. +42 /16+45
1c B n?bS& 6236+4/ % +. 3& 6236+54%+. | & 6243+24% + 0& 6242+ . Y%+ . & 625- +10%+. . & 625/ +H0192+34&
Bas %S& 6235+36% +. 3& 6235+43% +. 1& 624- +41%+13& 6241+64% + 1& 6242+5- %+ 6& 6240+60% +65&
Shpn(. - P ) 604+41%-+. . & 45/ + 1%+ 1& 3. 6+1494+03& ./ 04+0. %6+46& 5- 1+ 098+41& 262+24%+0. &
> (- p ) 45/ +3-%+1l. & 25.+2194+5. & 065+01982+31& 336+ 692+ 4& 5/ 2+ 098+30& O- 3+5. %44+ 0&
2p Briprn D& 6236+41% + / & 6236+56% + / & 6243+26% + [ & 6242+ | Yo+ . & 625- +12%+/ & 625/ H02%+ . &
Bas %S& 6235+4. %+ 0& 6235+45% +/ & 624- +43% + | & 6241+65% + . & 6242+50% + [ & 6240+63% + 0&
>nen(. - p ) 604+02%+06& 45. +60%+ . & 3.6+ 6%+ 4& ./ 06+ 4%+63& 5- 0+41%+06& 262+ 4%+0. &
>@3 (.-p ) 45/ +H4%+0/ & 25.+3%+15& 063+6/ %+l & 336+6-%+5. & 5/ 1+44%+03& O- 1+04%+11&
2d(2acl 00a5) Brirn?bS& 624- + . % +14& 624- H01% +12& 6243+62% +03& 6242+ . % +. 6& 625- +60% +15& 625/ + 6% + 3&
Bas %S& 6236+ 6% +15& 6236+ 2% +14& 624. +. 3% +1- & 6242+ | Yo+ 1& 6243+ 3% +11& 6240+44% +. 6&
Shpn(. - P ) 60/ 219445/ & 445+0. 99+3/ & 3.5+26%+3. & ./ 01+0- %A+64& 5-- +65%+43& 261+45% +16&
>ai (.- p ) 445H %+~ 28& 246+34%+06& 062+00%+26& 334+249%5+01& 5/ .+5.9+63& [/56+2- % 1+53&
3p By n9bS& 624-+ | Yo+ . & 624- H02% + . & 6243+63% + - & 6242+ . Yo+ - & 625- +61%+ . & /E
Bas %S& 6236+ - Yo+ . & 6236+ 3%+ . & 624. +. 4%+ - & 6242+ | Yo+ - & 6243+ 4%+ . & /E
Shpn(. - p ) 60/ H 4%+ 3& 445H 1%+ 4& 3.5+16%+ -& ./ 00+60%+04& 5-- +5/ %+ 2& /E
>@i (.- p ) 445+-%+ /& 246+2/ %+ 3& 062+03%+ 1& 334+05%+ 6& 5/.+30%+ 4& /E
3d BrirnbS& A 624- +05%+/ & FE 6242+ | Yo+ - & 625- +62%+ . & /E
Bay %S& A 6236+ 5% +/ & /E 6242+ | %+ - & 6243+ 6%+ / & FE

>nen(c-p ) AE
>@1 (=P )

444+40%+2/ & AE
246+ -%+1/ & A

.1 00+ 2% +35& 5-- +26%+ 1& A
334+ 0%+02& 5/ . +1%+26& /A

/0
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@_i b. 6+d@ksbodbk™ b " of gbof * cl ow k3 &f *do”j “kap*gbi i fgb go™kpf of | kp " “ri~gbatfge” of sh@@R/C o b e bunkpf | k)
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