e,
INTERNATIONAL ATOMIO ENEBERGY AGEBNOY nl[stn
\‘! yi UNITED NATIONS EDGOATIONAL, SCIENTIFIO AND CULTURAL ORGANIZATION

—

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICOS

34100 TRIESTE (ITALY) - P.O. B, 386 - MIRAMARE - STRADA COBTIERA 11 - TELEPHONDS; 224281/2/8/4/5'Q
CABLE: CENTRATOM - TELEX 4803921

SMR/100 - 11

WINTER COLLEGE ON LASERS, ATOMIC AND MOLECULAR PHYSICS

{24 January - 25 March 1983)

Atomic Specira
Central-Field Description of Complex Aftoms

J. BAUCHE

Laboratoire Aimé Cotton
GnN.R.S. II

Campus dtOrsay, B&timent 505
91405 QOrassy Cedex

Francae

These are preliminary lecture notee, intended only for distribution to participants,
Missing or extra copies are available from Room 230.







(4 . . | | @ ;
b \ L m L \) L me
Wnb C:é&.g& (Lt:‘_fm-u.u en Alomac upctfuJ : e e "D"‘- i ﬁ LN ,q e

L. CENTRAL-FIELD DESCRIFTION OF COMPLE X, mom o /—g L @ gepanabls hding. m«m;'If_ we wmle :LM

T ‘nfg ;.mé:a.[ b/ﬂ ool ﬁﬂ_ aloms  wolih ek ;:fu( cead . : S‘cﬁf'r:;éda-adz c}n_.ziu A E" lr/ 157?(}7# and we. gqﬁ ‘g’
-i_—_—-;:fmgc&mm e e ? éja_é_n“ [é vll{azf ME:Z U[m m&ﬂe& . Lcuw:&.z/ A <1a233.o y l’/ ('1_}% (L ).,___fo(ﬂ._s;] d@ EZLE P:ru .ﬂufﬁ;
:V,‘,Ab#** Gl - fejoj adell ( g{%[e,‘_ i 152?) . o lfuam_v : wx..é,.auﬁ 91_ Qe vffbi-—rzm—ﬁf %ﬁ—e#“"i“”‘— .

om’”;é%;o; Q(j? ,w,..,,é‘.é, , an b com . be w:‘z;frg, ' f'f . 4'3«,.15 (q,k )v,._eg %:(’Lk )_ {2) - ,:h_
o FE AR ) wd EF T

,ALa#fLum m ueutét mugﬁa _a dFALt¢JL

o hton conliond o s raclhin. Al flo: TR e, g @) wa w&z gty ke
T adh Bl e nom awe s | T ZT L Dlon, fen kil e o Thed HE aali /ﬂ@’;g/:_f_""_‘_'_"

'm‘éfe"?“‘ fralad whed i ""a“a* %‘ cealend . : LV Y A f,ir U;—% # %ﬁfa??ﬁn (Lgaim&l)r@ Ap[m_;‘f:m T
§ ___m, “pelonk l V(o) apprcaihu Ehe @J;a e f SRR ii__;_: ‘__»g,@uQi,k % [CRON A o U edial paret, whid 2T
itk B e e w/ ML Il deated m m vt a sbelior of e adal eguclior.
/W T oo
[ i Fio =288 C uhen m wa, _3 LT A{ :; '1"1 G f(m;r W‘,— m@ . dGs (3 l
““"” e e e e S P MLML% bty w;;é;céﬂ
éau e Net kﬂut. elaclrone ) AU e a o
) ,ﬁ_Ec—; _CEL CQMEA_L.M > brt -_[jbtl _elg dosa _nel a’afo_cm]m —

0; L e Ll can ££ %c&m m(
Nf £ ,FVV() LA.F &aﬂ%‘fii,na[_m_éué N:&# ¢ Y &ﬁ;m [rf{a_,,?gn, *_ta_ M_.qa@kﬂwm‘ém_& ]

5 boalalic potondid . .__;_f___,'f'_____—_____—' e
Lujﬂ — B ———w-u-—--—--————%‘-‘LJ-M—t -@M forandeal ﬂgg‘_fem,ﬂgg‘ nggge z_qg?&_gmém

:Z 7_2:! KQW&‘QFAQH —_ . . e Fare /j ) o e s

. wa d«.m &LV meaﬁA{Lc. Kmmgz"’mm Canéw g{w@eﬁ_wﬁ n.c.»n I N

o e Btons ad He diuiat indoselind ballee th I"‘&”ﬁ“‘:"‘ o P “[{ "‘M&ﬁ‘ymﬁ? B
T T S SN ED ¥ _L":;:__fff&‘% S — é - LM ié";::g““
L Taateasf o %A e e cuBaf Y i et recsssing B ol i dhai ecanie
Rl e H oz e o .

-y ] ‘ a r[e M Am&;m Cend - %) Ee, (‘m)“h“‘t"_i"% (5, ﬁ}*‘m'i_
o @) .H‘,, e -ZA;-L -f 4:... {( ? a — 4[&6«.@ e,,gahgwfm. n{/{ % Amfﬁﬁ#wn.&&u Eﬁ?"bﬂ

o E L ,.,,,'i,;i'.z,v@.L; 277 - ;:_ /o Q@; S
ke henilena zu:,J et mm “_%“"‘f;' ”"“"*&idﬁf“;"z”‘f&j“”’:‘é z‘_“ fi‘fﬁf* el ol S

- tlemenda of HT wt‘& b s e «mu(ﬁ. iL_uL u;?ﬂe_ S A ?_jt—li&?u e ____:HM ‘_i___ w_fi_‘_“ é_
; m% o .___L(WG?% -dfis.zﬂ-L (.4 2 f).((h.—C[ ﬁgm@jmmg@rmcxd

o R LV aac?w heree T T




Lhe wmu‘ﬁﬁ Ao

é&. u:‘.m[?r hé g Lure v&i{cé—wm

”W&A.duﬂ.

Anfu ‘frmtau‘ &=

®

.3

o el At. .-:m[ iu wmeluc M.'/ﬁ mﬁecﬁ {e

g;m Qg“;w;:;:;agd Sl dlenrinarts -

m ﬁum

i LIJ ﬁ L.!a_rhéuj

PP Y

k,,w_).;:t;_;

L{J(f) L
* (a)‘ R :

.Dﬁrua[.&k? kil —&J{,z} ,N/
—4,9&—:1., d’d:peru{ri Mgangw(pm oi H

Et/r('f, P / Lpe f‘f/ 7N =

mff }}' ﬁd{ ,qa) (w)‘.,h,

R—— sfz Ty

ﬂwc(u:l [3? fxf:wncﬁ.n.g__d—w. Ja.tuvrm«.mé P ué e »mm;mf«.a.,*.,_‘, — e

Ty e o B e
- meﬁfmw Teblif E ke,

-

S H g EsE e

- SO

S J;‘z%é:a;”ag&_ 45@ ﬁg ny ahon (w{m) and Eimé |

g__lvlf; mcL—AfaJ.u S Fhose Gl u.emugg Recaue
. e mual ot fmour |
o whick T b w.,méa coden of the twbohell ntugess €,
ot ey elictnis one allowid G cncd 28 auhioll
@ Haddong’s R,
; _TZL n

m;ﬁm_ g#k c ¢ Cf!.«.:zr‘.ét:u canmal Le

qmdr u;Zl) i ,4QM,WA«L£ 'uez?mz!-u t/m was og a c‘-am,uuf.u .
bl an empiniend ke, called odelg s Rul, ko

e b bl gunsnally e coact aneen o blo sase

Comal L 1. 2. 3 4.k
Y(1 Z,. -vfr Ly !N)' i Tt 4 :
wond  arue L%fg 6««.5(' cn th. L

© mERa o

o He ngadsod alewss B .
G el s end, for o i ol ofom il s |

L& F. &L

VNI VR PO SR AL 7 SR T ARN-Y 3
R Tt U 4 ﬂgﬁgiz_
Lo SRR /B S 990 A Ml

f’m fmw.fﬁ& & apeidiad

g_!&. An :Avmy_,? il o e, aﬁv Ao,
- adamac :_;AéLIL—WL e Ha aane 4 o quanLiom Méeu

e i mmediaBely oo H el Ml A
BPSOSIRIINY) G S S S A o Nze;z:z:& e
g.mz.m# o Slaler ae.zmwm zx__ . Conlis add T
_.ﬁf__lula *’r% E el T I
Yoy ijma ,.u_/uwzz conacap

— — e

'.;m;& _" ﬁa f 2&2;1) aely,
_l'_Eeca,u,_anE can bake b1 differcal vaburs, oed m, C:mfii)_ *
|

Tz.m u_Lt‘m.«u cAoved con * s |
Rg—ﬁpzal&% E [ \L»{,t 4 al/ m.enc«&.:.(.u,nmw?we{, % § oed en o e q{ze&%“

@ Coné,gwtc:(o"r.d i
Forn an afomic 4?41-lbm we dead the N ?A&o@m oven bhe .
vaniows adahnlls . The ael aé’ mreded aubebelli ia called am ..

el scnfopusbin, 4o, 0 o 08 ’ff%ﬂi—?-,I

T_A't %wmy‘z mz-gz.?gn. %"L 7o M"Iﬂf ﬂfé&il\. m}maﬁ@t

be ablaured f‘fwugﬁ dhe. coar a{ Md@é«ug-« Rk g iag. &
Pul-m Mﬂ# ebeclwra 2 fac«-‘&& Ml ﬁuu( mmg} Au.éJeﬁ@
Bt Gk (2:4) . 4405731

' Tibanden (2292} 13"&‘2,&‘3453 ‘44 SJ"'

- Blonium. /z 24). 1075285 8 3 S0 P T S 6



® | @

T .5
W?y a{émﬁu{mj [[{L?}h . Cdﬂ%»?.l.ﬂal By Df&tn&zw alean mez.fd &W A z/c.lf, a{ '1[£< /t e i a' 4 rLLJ(W‘(&l’L& o
o e ex prrumniak. neadl -gm. M bt 144{ He 35 boweat va.&aaogz. #e 3¢/ 4d amd A mc‘ &J 4«4@4(]5 fna émnﬁ g@e @)7
A@ LL_ WQ?{?.OM gﬂﬁ.u{ w-.A{ Uw_ MM/.;LQ(’W Ioe(,wef_ﬁ. -4«,(— am[ ;’ﬁu_ mw& am{ a;fg,u_@ ?;qunq (w&m H& 4{ cuu:[
bl uﬁumy w?_u , namedy $4-3d, 50 - 4d, 4f 54 5{ ki helly ane ony LT )T o
%a[.fﬁéi T[L %[[&ac amw mem(z 24)mfll%.§(wmd ‘.mf.:;,g ‘ . , e c:.@m.q,f ngpm&.m I&rq_,ug ww[m,ﬂ;r g’“’m xR __‘
'-ﬂ-é‘ﬂL /[A‘,&Ia’nrhf 44 34/5- ) 7 o th Q{ lfc O@ZmMZ @gcyjpddmr{cﬁ—m ﬂavag_ QW C‘O’l;ga.‘- f
77__ O[K&‘ C‘m{-"_yuﬂiw A béw é’jf e"c“é""(j one err e m[wu af f[d. o.fﬂm wfm..( c.;u:_ &k[ g J:mafg -&Ez&dwnd w»? o
S = LJ&;L:J[ 'Z-g‘-d/-fmm f"wm ‘S/AL au:q,gc...x.[ -i'u.é...!/l.c.[a { {J@_%ﬂ’qm{,_‘wkf ,. Césfﬁmdm ,4ffﬁjla Qwémi,jksié,c_éww a{ #Al n.%wzq Mc{ ;
; ’T ?“”' "’“’ _{"*““ﬁ‘i‘*ﬁ& “‘L/" L ‘!u'-% ﬁmn; < e W Mq-t[!.ewm .qf Me - aﬁa,ti&g, m(_réjf @’La"";é-_‘?_ﬁé 4:‘ &maﬁ / é% mmgjé.:wm? -
o cam abll égwggw{ a4 Lr\t gom ﬁm(uv_a JE ‘gueufl e»:utfc,{ - Jﬁm {é&_ matecife (L'JF"’“‘Z {,xq,mf;,& bhe  mmdlasboid

/4

|

RN Ae—— IR s AR ) 3 e T L
~tml~@~u5v«m7‘2 22) wﬂ 44-‘2&% ST U B ok e of M pesbiding KaniTlorian 1L T
e ?zz.num,i c.aaégw&é&aﬂ and. FAY execled. ocr..béf.g.maﬁww ) H___Z VA‘) 2‘__527 y -!Z AT cad e fsw_‘bé 7
S M s G M ek 3 SR el bl pabade ey TN L T
: _; MQLE‘S__QQL@J _&j%%q,@ ) w 14.9 &Z%Zga 3P~é(é£ . . —D‘gw A e e e i

_og e wﬁm) U _ M /oy :.anﬁ{gq,ww wlcz_wnfm a& éanm cu.c.g»?&fr.

gv@ Mendelaior 2, TA&A' LT " ,,,,AJLJZ 2o degmenate. Doe la lo BuL: M@i‘@l .«-ug.&
ZV{_O% YA m&@uﬁl{ r-m’uen;u.ﬁ uu o fx?“ ,,mmfélg kel WP conloin. (T&i} N(?éz_iifﬂl,, Y
?nar.ms{ é [“‘L éméﬁ.aj & % /om‘.cc&,c. Zs‘té{,ﬁ_ %E@m& h{y éea .__f;L, &?Wam a; L/;ﬂ fabérgﬁm@ﬁam QFE,- 'J M

MENDELEIEV [ 1863). This Takte, whvis the ilmands” spien f,"f_'_,?f‘*z,gf e aspectiody eguil Lo Jo] 45 amd 4500 L
""L.E;_'w_"'ﬁgﬁaﬁ"‘_;ﬁ;adh ;JWW? “adancs wiaghls, Con b dnnan Prolli s dubimi the égmm of Ted, tade, Id Mg, "’5’
| Cgaa o U aleni TR il hiniend /;-za,.,.zg aceln s k. "—"" Mapbid " fnclions T o
. . ———— . - —— e — e ey mm o e s F

A’m ’CJ’ZVM‘- R ) __-_- ‘AI‘L &KL gg Jf ‘;—L‘Lz__ gﬁmémaf}wu One. . Mé ‘Kﬂ'? -ﬂ-ﬂé—aﬂ- '

T Rt it 5 A el (.x =2, /Q B i e con foqualion onkipace ] Wlik oy be ong ény&
R R fran el b Radon [, o Ue allblls | zsm B Wa wloabsy b fond the agenfunclon of i BT
51,5‘5 7 foem Ll b Frisncunn. )., of He albalic e T ik mabii, widlont | dungonakiymy , by mu{mnf wingde. myuﬁu—
-z 4,1:. B3935 ;m e.,vfam e Raddie ). wﬁaﬁg rencalun cporalers sk ommete wilh W TRase eipirfunclions




f.";.";f,:,'," B N S/
o&q,w] w;:fzc..,[ c&,@ 2p a;u@ wig ot 4a azJafguiféa gL w'w, we . masl %.MZ {f) nd wéaaé o S éemm
TZ gu,zjf [wu éﬁ;mud m H CArts I}:M 1@_4&@& 4«9 éé com - pc:cwn A a. ?A.om, c«m{? un-d-l{cfh L. l
L,'fmii:,uﬂli M\? m.guduu—ﬂmn"!cmt PfJL.i.\.(. /A,e T%Ll". aarn ’I.t'pa_ /l “f&muﬁ dw‘/ mef’.md meaqd - b{at cf é{‘e fqé&a«_ o
|

- JJLAL \%’{‘ (;ﬂt_aim[d;;_w L-fdur“m 6€fw._‘.,4 Ute, Gfﬂ Zacm' a«h.:( ¢- L ) Ln f} M {-454’- té& Lﬁctwﬂd . Mgu-&l Mmmfum)

C“E 7! <9) S , ufw o{ Levenad . eju...u.aZmﬁ elecliona 4.s.. ;ﬁ.cfmm

- Iy - Ll e ftgw H bt apin - f wans ubikeld ) Mo i1 Uhe “only a&m@'",;;zu

. fegfﬁcj E?Eéé;@_:_;i_ ;_?‘_ {.' , : L'/»:;; . {"M.If aql..!u "uaa,;um "l L ,; o chém.% the Fa & E;m.g,m. inte. accounl ... Hacituare, {

o mmttmﬁl—,fo s —7 5 L. : in e gu?mé Cass of buo. e"?‘-ﬂ-—#ﬂ—&“‘i M(MTLEMI
'i"i':. T el il % ;A,_ 6,8 geCM G- C e el proven ond.mameniyed. lek ol alloned RS Leni,

. qn,n. m;f-:pml«m[} dm[ [ F‘L ]:—o (ée_samzr; I e fa/l-ﬁ Mmdq__dmﬂ AE?qu; %Ea:jmén w&ﬂﬂifi:bjamii L, .

a@;aﬁ Pr— c{ﬁm o, yia o combaml sclor o0 Claw o JLS ) wie G Lenma Sunll S el eum

< cal and- Duntie Weckiniea. ) Mmﬁ%m L6, 0] i ale qamg ool eLeclona e dhikrana Dgﬂ

S ;;w_ oblen: prave ax/ag ..é% Ut [G LT+ TO, MeRg fuwf ufmid@ Hhe T’M Frincule _doea < leanty m:/: .

_ Lhe.. E,v.f..f ﬁ[a‘i F __E_ _3 A A)akwsm,é Coendinaliy . -g: bid Qg - auecialion. a{(‘.m( /'mF_).pa.uzA TA&{%&. -

T We nﬁacﬁ«.& éZai g a:/a,o-_x MWM@&‘?&##C‘ ’’’’’’’ waaal” E&,#L_m“ﬁ&f_&h%%mm UL_EQI.‘J: o

Y 7P —5? °3 ;f 3 L C and Lf ji- and. iV Bul Auaés:fuu ;Lw_ég #a&/ M(mﬁmﬁér&m_&&m:ﬂa* -

i_m__j‘_ b el ol S and L e Lealine T). :":1[{,";51 and LT DT T T

s Plnas a m@lummr we J—&r,uc.fs. the. a.daff.c:d #«dm . A,r:ﬁ: A&FMC:&;M@%&AAJ ({Mésr"“)“"‘ el ‘J*f), haree

U SHIM ) e o o banda fu all He agplemealiy - N e aqabolic coplal dal Gl nolhiant be bhe nuumeniial u.,&“y_

c?mmx'_wm.. mm:bw ek IYLCLJ ba mecis 441(? 5701 Jﬁ%&zéz m_—_lgg_igu L_.a Péjam L. f D 5crt Ltad QLLMQTLMW

P&u#_u. . '-Af“““‘“‘;? Hc_.aa.me_ S;/'%;LJ"I qu.ﬂmfm. méw e Gl mgafﬂw QSLLJLmAmS 4117./,727&&“,;.5%4. Jm.é.@!j.
e O Risacll = St s R Lﬁwt,a?mz@fz;h B
_,,_,_V,iTLF Ag.m[ﬂf ocSL abave d.’i.f Agd Lﬁu..&ﬁ@ SMJQ:A(R,S)ﬁV*,_ExM les 2,; »5 .D P ZP 2,:34 P/?F N

e THG fr.m_u Coalasa. (.25“)(‘1,4-1) ababes . These dlaled . :,._.__. iif_.uef ‘_22(” Eim F, @&,ﬁ? ?6@%&%«&&1@@&
'_Tj__ __mn. kgenenle, becaue o teorerm of uantium. Mechances _wb) 31344,,: [GEND 4T AN M,L[(m,t_a,gfl E,SQ,_"E.___
o et m,mtm hick o s ik W 3 comporat T Pialboga s dslennune e RS Fami of th cor iyt
J nf Q..L.ﬂm?uuw mm&a,[u~ J and wilk F Au ui: &gefwaéw F——@ q:_—ég}_%:”m Zrc_;‘)’p_ii_ LL&LIZ :gfazt ﬁhfmﬁdzgﬂ S
‘_,,Jafem/upi of M. . ‘ . . _ __l h..'-.._ﬂnezm.c? a{f-ﬂm.ﬁ Maéhg.ua.&-_t*-_n A udleas.ﬁc gf wh&f’g{mmﬁ\puld




I Y {/;o_ Jefe mannl;

@/\_

------ I

' f T st)(un)

‘ Huz'&mj"

s t:mu) WZLM-{ ?v':c é!e (m_affy e.nwwfﬂnuf €. g/ o

B ,fmﬂ }& %mma,’ Lo { né /uu lhe I @ Lt dﬁ'&ﬂ SM
:_'_alé@fn»ée"./ uL EA«, é:;&ﬁ-;@naﬁ.m' alion , and, QM} bhe (f.oméé] ) eve
da,li wild 4l monirnwm valee qﬁ’ L allowed.
. TAM {wmw ea.«.% dedermined {Iwm Lhe Sblox chlermminanl
T Wl T He manemum | calies o M and ther of A
o «E:Ximp& “He wa/ teom of 3¢
= fJ-? —2'2”}

el S:D lcafw.::af;-:mfr_af

"':_'::'fgpl;;&,gvzm ha m&m of Sadl g é&HMZewufnf
' Tﬁm &\_Gt\'.g,vﬂ - .

: 71.4 A-E'bmfm.a belieen wﬁl(/i mafu { e wlc.m,‘: oi a
) %wm m,,_&‘wq,é‘oz_ ane . CLA L. J—Ag L{{ coabal O,cwla(. ! C_: .
Tl makvix. ebomenls of G can be

Compulid wqwc,% gy
wé_aé leffu.:ru L{agr a.ﬂgw 'C'.ﬂ /c;l-'-'&. /4' . ZAe Lnéc_gna.ﬁt_cm oyta

11;4- /JPUL M‘-'[ dmguga.n ua‘u,a.é’u a: \"ﬂrf d*‘;uﬁyh . TZF ﬁ%mnj

-ufwm ‘{ e Mw:iz-_éﬁ Gir_ ‘?7 Yo Lk
----- R S AT ) (9‘"94} ~g N

w!;m "L . l& &MMOE t, q;w t, a.mf "c dx FQKJJV.“}

LI L )

for lhe _oumamient

t;al.m\ éq_ qu,f_cc‘/l

. ) o %
. i _'f._- QZ (C@)C“ "—-; :
e s g i tm,f_ penalin meihed

. ex,ncuw;:m

/[n_ um,aosz k\?vmi w At bz ‘// Vz,ﬂz/mf Lo .75 bhe

ma/: fs’ww/zw er W:J’wﬁfbﬁaw_d L:Y AUNL

ﬂw@?()

hinbes fo M et

The K.J,?»,..z' o ouer (Ao wid v vaw i
be riad gu"m’. e Lrtmara g e /(J
fw Eoma E/h /L:—' Lo,.\u; an ﬁf;f .:' ;aw «!: V( w1} T hwt, bhe
e adiak Lie?u.é {/. wemacn ol (e of He calloadils me
(swmumu whove vadits are lo be opiomy o »%w,j{ somparson

in Me u(o@@m@ni«f emmg,;a Tﬁeg @:w m@’cd' ééﬁjﬂ?{i‘tf‘nfekaﬁﬁd
(}{"”"CC F hf fj //WIQE(.-L)/PIZ}(-;) T<

inbegak )
gy 6 (ﬂ ) J[f Re("JR ) —r ’Qf,g»\, Rl )dy &y

Li I

[ \.‘.d.ﬂﬂ/l«'"t

o
W FFe

nf"ﬁ" R?’( )Jfa
{ exchangt.

77Le. Em.m?.:',m ag 1%« ﬁemw af m.amy C""ﬁﬁ“‘"’d"w Mé om:»m LA

l tm of the Slaben ulegnath é? Conedon, and 519#7 cn Blecn,  hook.

? 5/}{.& bﬂéui ;nﬁmaclﬁ,m
T eesl atomie 4/a<¢£mt a realutec c[e«'/uf o m{’ Yo Gucds

. CME ée_ o!&uned}. L{ OM oﬁmw LA/& [ =T famﬁ.nbu\g v}nfma-

ln bo be adhd Lot 117 (eq.01), namely, He pin onhl

 openalon ATThs oponaion o an effeclive apenalon | whih s to
| apeak, franelal i He son cudunidis fangrage aome fects
. Cru.'fs,d-f% U-PFQJLGH-L L ({lm "bb{a,[u.rl.d[a.c gawﬁm 05 .D/&AC . .
(4o Lecline I0, and . e haok by Belds and Sadpelen ). TL offecla

nacde ar eleclroni Ccng‘gmaiwh f_—,{ JM. centnal - ftoé/ ma&ﬁz
ane. '-Exac.(% "uf?'"w&c_d iérwudﬁ du! utf"lﬂd ar
A S

/? d V("l)
ree

\/(’L) AM? *f-l{e. mfwf F@fméd

Quswéw. Wnbv:

W lave ween avécwt- ﬂal SM L M

1 & ate ?nvxj Tum(m

Unfarbinsbel, | A dece pol - onmls

/ 2 ;7
Q&'L‘iom adua



Lo, i

wecth Sa 5: &) r
b seon shave ( §. @) that H, 4 M H,cmm.da L\;’LfATWI
Became. N aboo cammaled with j— an (FW cE f)vewnc&nfe
dad _Trw:/ M ane. the cn(y mc?u..é&‘!. mmmém c?uw[um narn bers
which can Lo a,fiz.d:wfe. wulf{ cmf.m.nt:f Lo ic eﬁwétfde f
Hyoo B AL
. :Rmmﬁi IQVLJ M TR, 45@ uaﬁ"/ ‘ﬁ %Aa rtwt Iruﬁniﬁ Lt Lu&.~
n.o,clam/u ( /.:JL -4ﬁan APm cdm—m&é c[ )wu_ ”éuém m.éo accomf
O kwﬂ Sm.mt{m' ‘Co;«fﬁﬂj.

W&&m N Rw. ol F:-,_;‘,L,-._'-,

05 _HJ + H. (I%A [~ Mf. Gw alw:, .W.mm ,w&,h_{me_..ﬁfte.a.fefﬁ./_ .

only Lo Lhl g;igé aadin ;g penturbobion). Fram whal we houe .

el ot G bepniy of 8@, hi gt i b
Cwrmellen, )o( SM LM) S ‘g o e ok énarr,c%_ e n Hame .
) g L r_muﬂ?wmémn ,V!/é 44‘11 ééaL a& agmﬁmvéa@’w Q):.;L wl_
_1@4«.@ gm&’m& Gauf.é‘.nét Mom:aum '%L MSL ﬁ&m ‘-4 — _
@Si-'f)ﬁ!i&’?} Liimea Je?ea.mﬁc e

Eafwa. it rmudl” duagenalive ol o e -méafmce o SL U But
we Ea—,ow Holk HL AZQ.;n&c( gm&w ane L. coupled
é;mcaam [b( SL..TM I a [ﬂu Wﬁa:& £dcame I c.amm..&t'
Zadbh T and” T ;

Q? " "'LP_ il»(g, "-’""E"‘On_&.& ~— - “ 7
I it el A, s A St
I:L H;z_ﬂaxn: wq,f_
- i Ag A

'ﬁm éL Loun thangeas (4« #) éﬁz{:
cand ’[Af. l

Can  he . Com.fbvéiﬂ[ a-;f%

M'Amﬁ endd wp i;‘dm! wﬁ?ﬂa@ w@cfm%;?m% -

Mﬁ:“;gsf . %ﬂiﬁé@ Pmma@u Ir‘fa. fﬁq Calr. Dg} s{[g c;m_-j -

.fwwefgwcfmn;;u m@ymtfwf- wsz m’pa:ﬁ Lo .ﬁ[&_e&u(u&c._

T ad T
o , ] "”':f_'_"'__Fm,f‘,,an bo’ I$ e
3;— we now Loeak At He ﬁmf tmﬁq Q{ f_&& o

. ,Lruwvfea ?,e.wnw

Cwe camnit bual A afile G bt sutead, bogilhe W G TS

_éA-me, é/\id mmém hoeaks up :
pording o a guuee (T ) gain). m%wm@m'g: o

-

1. '
fhgmaim n€ WLAA’J‘L’L M-g af:ftm .ta M dwéd HC

%aﬂaﬂ un&%a.wg ff _{ §(n,) [Q*Z(j]“ ,-_ S i
, A nemanteabbe w:«& con éé’— oblained ea,m.@ fz;augﬁ
éﬂa tde u{ HL &mm "o e.mﬁcl mfﬁaJ &came. B{L

A

iag ang b lbcdnora e s -
, Cx SLIMTlAfg(SLJ‘MJ) N (x S’L,Mﬂ's’_(a, ;4 ,f[e_cjuzgj’}

uppoie Hhat e écwe o(f‘m/ J'/u exadt Aaél.(..m

L ,ﬂwt b‘:‘. Amuﬂaﬁ g Q&SLI[@.[A 5 LJ;{&LJZ@.), ,
w}ue;e; Am b n&f@m]m’: a; J"‘@M &ML B
_,f t—?__ iy g L we deduce 2V

Awr wﬂ- [;f(.nf_) sj;s*i),_ L(/.ﬂl_l ;;,L

Tha s ey il Sl Lo
f’mﬁémih:‘ iém Hhal T e MJ;_ dfu&g&nf _am&w T
&wu i‘&me@-— S%M_fbm L fe"!.&' :'

H’L,_Q.

ik ot U cnles of gronly Qg Rl

- foumdena Fena, doa ‘nel. c{epm{am HLLA A/au; -4;rx£i t-ﬂfﬂ.ag[wr l
- @ I;mfm«iqfe caufa.nﬁ ;

I-vp Ua Af.»‘m -oﬂ.ﬂ (_/L) m/&&céwnfaﬁq - wun(‘é,} Ap%ﬂou ;
walion are c{ He aame. onden of mﬂ.?ufuﬂfe. l
|

...........

t e fgmf ordin ag fﬁuﬁméaﬁa& 'w'e'sz é_agamﬂge G\
on. the basd lales og e whote electronic wnﬁémn.é.an L

n gubmabucet, eack one  conned-.

wrctlen {QTMT), oK mmm# hew mfmrnﬁo&rxfe Cuu.fidﬁgw R



