20.10. 9%

LOW de WMW"’ (W/fcx)

%wh—w y @w wa ?/’;""‘:‘“’“&” t/w/V/w . p ;&\ N
”[OW Sot” Mm Seen des g/,,p.m.»}/{fc,, 9,'~«7,{(,,. de M""‘M ¢
WS 4 PMM e MM/ a»—\—a»ﬁ%%,«ow Cefarnn y&MM e
Jevent” e ano annalytos Jlee o J;(’w;l/ Commanst. L
Nlrpanitn & titnpii ikl

@ BW de Po(’w&‘vg e 'ﬂLom oLe bt

1‘ V(r)
V Fu’g.g % V(r) = Vo, >0 pour ogrg b
0 -0 —
\/(r):o pevrt r>b (31)
O pose 2,1 L2,
T Lo R G
g Yo (
- Egquotien de Sthadimpn poen E - KA. Rk 3.3)
&»Ww«a nadiale < g (1) 2 "
“I;zcr) e (R k) wg(r) = o rgb (3.4.4)
lx.’lk(r) + kzukCr) =0 r>b (3“"1’)
uk(o) =0 (3-9.¢)
- Essagom- de priisen  Valbone i Lo solkiom o Eomenpt .7

Us(r) ) Comimirmmdant T k20, Pen roks banie di potetid (U>0)
W (r) fuo(r) =RY(r) 7 pestf -
— Lo setlution d /'Wpév; naoliole Jn/&—v(/»v&, o U(T) o_/,c;,a—-d, de 2
CoVonles JWJVWM (Egatiom drn 2 omdnc) At oW e p
Uy(o) =0 ; 'atic e wnt omNante Mﬂ"y&o«%’m C ;«éo/a-v& Gurn' A
darpe pas Lo forme de Uo(V ) bvinioonn C 29,

1\010(() ‘ MM'W’EWL W“o(r) s Lt
Fig. ¢ D Commt U Uy > O em em dlatnl g Lm
7 e tontore de Ug e joshiat dare, Tsute ta repron
0 ,/ N MZU(V)ZO.LAW’Je&M%(V)
o r-' M dowe M;,‘,z VW{(W’



-2

—

Grond o IMJ{AWQ/WVW‘—»MU(;') Uy (r) devret comt
MM bowinie de f(c& MM—LM’LQ) L""V%MW';’ de “La
MWW/,.M W/mcc{c,”w V'K'W)’Wdfr
&WW&M(V) JWW MMW4>O
lon é—MWM/&clc U(r) }/IWM Grre L/(r) refte P;w&{ Il e
&W&Ww a/mwu .\“MMM,\MMrW
/‘AMMFMW vammg'}w W'&—.o.rwdwu%

J(M(Y)WWMW&(/W%W&W@WQ
Low sotlafion &(’5.‘2'&) owce R=0 ) ,(’(,;M,'( W’}/é‘/ bonee de (}%C)

r< b ( 3-5)

U,(r) = C sk kor
Lo sebetiom de (3.9b) onec k=0
Uu (r) = D(V—&)

(3.0

P - ry
Qacrorde~V &—: 2 Splelioi—s N lowns W e 1=

g S0 bttt e
- Ce naccordernent e Wm M/CM < %/M e
W &W ok (3 §) (36) e~ F=ry . O~ aL/VMM
k, hkob _ .
St fo b b—a (33)
d'aw 0o dedint a = b éﬁ,kob <3'£)

_ Lh vavqu/i’w—vto cl{_ A ourtl kab SMW("”&":’ fen &07 +
T e Al
Wkob W

( ko ot La penti 4 La
U s n plun velicele, & [ /'“MA

WL\L }"“""’?/M J\Z'M vérs
d . laite den ptontids Jotles - Approximmatic

—_— W kob <<l 2
a = b Lk kB - Ko b (3.9)
O‘ . _ _tbl
Ona Yo covolfor— éoé<<l MWvMA k:fo «sz,cz

- - 3
W.MVVVWWZA,WW V((yj"bL JW%AQM

de {wav\n/rm CL( 80'1”\ (VOM f7 (l IS‘)) WJ/% aJ—qM
Oan ; MWMW(3 9) Lo cnet dL AL /bpw(é 3’)

Je. (WWWJ(%WW Q&rn,w&m‘{"ijwm




de BM/ Vir) V/{/M[W/ W(g_,) _ﬂ.—3

b 2 2,3
Qa - z %tk kS b
Boun ‘z——‘n'ﬁf 4nr dr M” - _;__ (3./0)

e - L‘M":/& @f«fMu&W;S//&&W

- W kob — oo a tewd veesr b . La b anaee de sza./ dlew,-e,wd
alno WWMM b uy(r) deit Sammidin o rzB . O oa s

— WM cl %L VﬂM/t— r‘c' J,AAA—-“ ’(/4/3 . S}A—A a ; ° ¢ f/ St e !/ G’
en brail bnles Vi(F) | en Frasts pledae wo(r) . O

17\ V00 . .
\\/ ] 6’3_8 o bt a,ém/ t whtilisot Ca Jf""‘ Hier (2.45) de e
\\ - b
0 Zr _ _r\* ~ b3 bEq 2
“T(rx ré“"fodff(’ ey -el=elbeg-i )= 50
’ . (311

@ PIM/Q &a/w(,/ de }’)Oé’bvv{—d

a - Coatsalion LAMM- Ny Valionrr

™ N(r) 2,2
Yy {V{f‘):-\/o:—-ti'_w_’k_o poen OSY‘\(_IQ
b E"ﬂ_é_ \/CV’):O pow r>b (3.’2)
"VO Lea WW (3.49) dowret et W&—; Ja
Whi(ry) + (k5 + k) up(r) =0 r<b (3.13.2)
u",,_(r‘) + kluk(r) =0 r>o (Z.IS.L)
Ug(o) = © (3-13.c)
e selkion di e pnatiomn §Tecnit
Up(r) = CsemXr r<b (3 14.2)
= ; 3.19.b)
“rtry = 2 Sw‘[kr*&(k)‘] m>¢ ((3.le,c}
/‘( - ‘//E?’-Pka”
— Poer R z0 , o olVet
Up(r) = C Sem Ror r<b (3.15.a)
U (ry = Dlr-ad r>b (3.15.6)
I{-MWW}":E Z&S&Mwwr>b(/‘f<b
Uol) 1 o(r) “olr) 4 Fg.19
_____ A —d—
]
/// : » ;\ l: :b
a o0 b r o i :




-4
~ Lo fpents 3, By ool lo Compuortoninds de Up(r) 2 Csunkor
povnn do valtcts crmimanti. de Rob . Tomt gee kob <N/e | la Siioswe
pn pan fuil o ok doscillation e b, Ca pentl ew rzb F peshie
Commnt La (ocaor A e Fotones Vu_,é(},“ﬂ/(’wyww&&
VMM e r=5b Corgat € ome dew v evr o ppoand o ehofecrne @ <O (Ffa()
Le mnodede de a  tret 0 Lewod vee ('uw&@ T geaed R,k et
la valewnr NJ2 (F}a/&)» Piccs qpcaat kob de ] amnc ee.fl-—e——vw& v aliin
n/z/z"'wwrsla WWAAWV(’QJMNMA{W
deirot (Fro)f)  Frun cmme ctmic volewn di kob o ve S
poss devemnn ripald o de it ace nfiid Wkot,:lg (Ff«f)-
EV avan' de sunte .- .
 Ualline des ot b La ik poiin Sl ke de po Veniiel
Attt di il | Ca Solokinn p(r) O ecinp Al osetle
d oot oo o Lo ks ””)"""I’MM"AMJ‘{‘M,
vers Laguille Vemd Uy(r) en dehom o pacts dejinst e Ammiiie ooy tidl
de mmentoe o oscillations de Uo(r) das b pnnte N La Logor <

- En raccoardant (3./?.4) N (3.)5'. b) e r=b [W des derii~ces
&W),w o bt
k, co¥g kob = 'L’—'Z- (3-16)
o a = b L’ﬁkob (3.1%)
R o
- a

F".ﬂ'“ Le W 11 donn A 'allis

dee variatiows de A artec koé.

N
b _-"'.\- NN a o//v'w,‘—’,c pecr tontes le, volecr
! ' ‘ kob:én-f’—;—'-)n (3.18)

ow o =0,4,2,3---

— Pown kab K| o s e dx/:’béaw 153 ’éoé
a = - koz_[gi /3-15)
2
valeon G’ Lo e de e ('WW—'\ (2.31) de K Borrn

“Pmkob>>//WVWW&MW&bWwCL&
;—(/ﬁfa wNeowalle, aMown de, valeces (3.18) A W

a pao o obecs e kob domnies o (3.18) corrapondet &
{agppanitinn 4l Cis damy & punts de potendzil



d. Eliete des 02/«/@ s ﬂ[—g

A N e

Coatiocs alion des oot Lo

— - . . e e e - T =

—- L/W EJ'M&J@’MW/VMMM

E - 'ﬁ,ZKZ - ‘ﬁ,le' (320)
2—/& m
eV notiios WUy (r) Ca d—o’wt/yw-ﬂ Y 4 coss promndanie g o et &
w!'ry + (ks -K") ae(v) =2 r<b (3.21.2)
u/:((r) _ KZ L(K Cr) = o r > 0O (342’6}
(3-21.¢)
L{K (0) = 0

L la selekiin  dew iganatiomn (321) , flgripuiend aceqtott
C’{/W QTM L’W viéts O W V‘——)Oﬂ W W' WM/&
v tat bl S cerdl

Ug(r) = C Som\kE-K* T r<b G.2z4)

< ’ (3.22.b)
K r>b

U (r) = De

— ['W' den derineio &Ww des W"'M (3.22) e

r=b der—t ba comolit o

\/kD’L_Kz_ (/Oé’g \{kol—-KL b - - K C3 23)
—_ PDSUM X _ W (3.2‘1)
IC VM’ v K
-~ .25
co g)ﬁb = % (3.25)
OM (2% M 2 k 2 (32‘)
z - K . ) — ,_i__—- ’
1+w€J Xb —1+?__}C_1— St x b
- Ll valewws di X ot pondont e et Lot obotnss et Loc A~
t son X b = Ab (32%
kob
aw-u,m—wyfi e de (3'29)
(,af’? Xb Lo (3.28)
Restution  gragbognt
rTsmXb
s K K. P K3
it Nl e R
S = M N\ - :
/’, i M' ; : ',’ E
I4 { : z ¢
o T ‘ ~ . —
N % ne 3{—’ ko b 20~ 5?’1 Xb




-6

- L&vewude&mclz Somt Loy 2 Simunsioles + Saa X b
Rt ilils o Frads pleivn dmn Co oNewomllea [Ny, n] [32 ) 20]),
[$2.31] e ety Xb <o (voun £9:-6:28)

Dlaz;,«u; () | bo valecee e Xb o podond oo cvaks leel
So lew adoscirses diw nHNewrehionr din pantibe co loals oo o
o semitnoidis onre Lo drel /%éb , drerte d_ pente fk,b
parmant jar 0. Sven La Waﬁja/mwof’ Cope
5/&0’“"56’"’{7"{2 donalomce 4 (e bl &d"\?ﬂ)m pM P
d'abscime Rob | Pecen wtle vedlecen oo /206/&-—- ot fen e
M gu'ld y a 2 setations X, b of X, b de (3:23) et (3.28) conin -

parolant” e abscirmes de My ot M, .

— /—’\ o VeV onm M/MWW&W“
W'HWWMWWWM,&OAA\WAO
TMW kob <l7/2 , C/WZFJ'/’\L L’MMPW;W olee /""“"t
K., d ‘atsseirat n/;, M/J'M i/ (/'{M'va/,/aﬁc/'w;(mml’u"-mdﬁc{l—
droki 0P anu fee portits Lot din Somunoidts Ilm'g o deve . difat b
DQW PMMWW M%MK1JW pMJ'MwMJowa
appanat o ahscime X b i psche de kol v s igiinmenh wfrions
S kob . Dagais (28) | K o alad G petit . U Kot boe’ Sioipet bds
W@WW%;‘MPWM%MK,,S’P
ConSlimns A 5 delacen VW&M/&WM@wsw'
JAP(A’I‘?, M}(’k%&z'wﬂ' JM_,WAV&A»(A—‘;M
b’ N v mmnntl Fak dincnil | S enipid Tl Jarkl oppanalt des
gprt P atlect .yt' W b, %M&P”‘J—Kz daboscire 30f5
’/_*“"“""‘i"“"’“"A"”""/'”’Q"éf"&w&"*&”““““
/ w A&, WM*M 9«/6\/?«’\.( 11 | ot podent & 1 pptnidiom
%paw't’wé torspond & n vewtatsrle J(’a/’&’,a/'b:—\o?ué MM
SI'Q&WLCAW MMWWVMWIMV“
W}JWJ'WMW&WW@
MW}MWWMW(Q%M&;J'WLAJMM]
DLWMJZ—MA\+000'MMW% %'M:ACV»Z«MMJ}/JM
&aMWva ahosetne cowwdw%af&f/”vMud”.
les ncowtbats M’M se WM Al o Vu—wa da
(vor pan spemile bo phrt F de Ca alffnc [3] dommmt Lo v At it
Jf,a,m&pwz(& C‘J J'wwplrM&demw (,‘,,_C‘/y“/_



T -+
Lompuesan de deffenrirn an velsemage dlunt dungonce
— DC/)W /—M ’kvon la valeen J( ko WM a 4& W
clc a WM o kpb :.(M_,_?l’)n
Ron b :(n+—é-)f7 (3.29)
voisuwape de Ron Commmt d apnin (2.56) ot (2.52), @ e ales® "
gl & el aflinke S t/K & bt Lo, o pent
dedine K & pon Srente /I&\—\r% de Ciaioo ﬁ_le/m J«/’/VVAA"&J
— Frur kRob L vetewn de Z.gnb,o—w MW (3.17) ;W'&éqw.«é
a = b-"l‘h;nk"b ~ E +——I———-———-—-———’— ~ ! ! (3.30)
ko mhob ko(kob_hﬁon,b) Fo,‘b ko-’EorL
Povm. ko s e

KA

IWM a zan L, a et M;‘,(“?{ .‘/rwwﬂff
d aprte (2.59) arec 2 ol Spateile § = (/K de o Stk Leg”. On tr dedal

K = —é—- ~ ;’T— ~ ZDH., 19 (k,,—}:an,) = (”L+ —é—)ﬂ (k,_, 'Z’on) (3‘31)
ce 7/9"‘ ot o /’W- d "é"‘h/‘/ lee”
1 Y oLt
£ - BKY _ h (R-kon)" N (%+L)z (3.32)
m " 2

Liniles di € epuakion (3.2}) A veleomepe de bon

Potici et 1y o vetroiope d 't divengunit
- AAVath'MW&.er:b de La seolofios
J'W mdle Ug(v) e geamntnalle (voa F{?o_/O/s et 108) . la
iCas prolongil U, (r) eV ales st horromtade d ‘ool
(?/,a " 1 ot bt dor thovy di nonmolbioahion V(o) =1 [var/i (2.33)]-

b
b L2
fb’v;(r)clr ~ b f ufcr)dr -:fs»nzkmr dr = 2‘2 (2.33)
1/ ° o
re = ZL E):-’Zcr)_“ozér)]clr = b (336)

e - Variatie WWM%M [’W

- ;M.Vﬁ'm s anvn Swtook MVM /Qolc'uWa“J(/Jt La
WW&M,%%M‘W&VMMko
NM&WMM/WWVM Jom’é&ko/c'wgw
Jaa_/&”vw)q/f’.,;«» de 8o (R) arvee /f/(lyﬁa\wmffw
—_ Z’W' des deniieis ‘O}WW &(3,1(,,4}4/{"(’3.15.5)‘,\,, r=b dewae :
X _ kR
by x b takb (k)] (335)




-9 ) .
e qu’ dort pownr & degpbasapc d,(k)

cgo(k) = -kb + Aarc tj({/é":zo" fg (/k‘,,/a:: é,) (3.3¢)

Naor e sbotls plasn Lot e i piinnbsntie de G4 (k)

valatAe pows Fout potondidd  Gumd k>0 [voa 59.(&"7?)]
by d(k) 2 -k - L atk?

Y kR—=o
egSa(k) La fegune 13 acpaioente ler varnmakie
”\/axo de t'ja’o(h_) oee R+ Lo pente e O, eprte

T~ - d ‘apris (3.37) « -a N posifit Jpor A L0,
) "k W}a&mn>0-WQM/~'Mt:¢
la comcar e eV W’ vews G Ao

le tomgoVormert (3.37) &7 ralatAc gt
oo k pt ((coredos e hras plecas ) - S lammns i o A ooVt
(e o troits baeles ) | o WVZ“ gt 5, (R) it § mnln fpoitn
MMV»W&(K. CW'WW Wwww‘v«/”
EWJ((I?QWWM“M—C/-VWM' . 9 e
—Z«M:gui&w%[?] pree MwVwML: vaw dee Waals W’) Jo(k)
(;fwwf' MM/WWW[» N Voo gt Les }b;cf de {(A) ank
s poe i talenlis & ppndi do o formmle puibitontie (3:37)
o gon ' Gpratien tmaite (194) camse d b valatrle poen (k) =0
ln monmcatin abion (2.32) an’ Nk Yl parrile
L Se S (k) s ammnte (& b it il v es omnlen paniclln
Je 0 mom ek s et Vu}a%\wﬂ,},& Sechion o ¢ pmaite
o Y velecn de R . Um Pl egpet Sappell Gt~ Ramsmues -
I¢ v bg WW&WMWM En et an
Jor VA e WWMMJ b dimcinre . Si ta Seeto
: ) ' fser ek ceHannt volion e K <
bl § anehe av v dcmvm.('b\/’/“ﬂ”"

(3.3%)

e

‘e aSo E‘T'}

lvirinovs D=4 dows B.146) ot calowlon [c(®. L=
Cormpanarsen  de [C[Ea 1 mo ot de verr si' Ca gt
J’M&&MM WWAAWQ‘('MM den s
V’af ' ceVeien o s /x/m .l noaceond  des ZMW

d'o—w‘lxwr:b ot
¢ [kb+ 8,(k) ] = CsinXb

—

(3.35)



b b onaceond den & dinivtes JI[-3

kws[kbi—go(k)] = CXenAb (3.39)
En Luant awx canuw’ ces 2 ép.,‘,a.,rb;—u; L e ol/h.u:«(' algs
17 = CZ[SW<LL+ %zml/}’,b] /3-90)
Clew & dide trcont , ol Cennl o la neletir /ZL: ke ko
[
Ca = k ( 3:41)

k1+k,,z[£mm21,j”
- SL'kDMw&Mch%M J&»VMJLWWQD
cler o dere St mkob;fo/m- vt s (3.41)  gene ct 5lanth
e liile k30 - Lo medake di La frtio J nete & Lot
dut ot ev beaccomps plece el g’ & Limberecnn
P combic sC ko b e Bus paede & (rtz)N [ E pnt et
W4—1WKWMW.(/M vl de La
&Ww,m T oappanition d e ot Cie” nid s
vowid do Lo ppte | orinpomd  dons WM K e o bt
Gaguo¥anht  pon g Lew L panticnles St o chos € rna do Al
Une Flhe sHuation pet ““""7"‘““"’"&" la  poolbotntele den  proterrin
tnd lan Evpants [Vm-ﬂlzf.aj ot’,uﬁé(:-wl——w)
(8) Rébomome o bngi ndle
. Reveroms a £ topririon (2.49) de L amplilbiote de duffieriim
- &

f(R) o (3:42)

1+ hkha - Lk"n.r&
2z

- NMSWSMMWQVW@;W,C‘MMU(V)

ot M ol 1 efoat WWQ'(MWVMM).PM
ol | Fe e canabeiise La pokel din Vel o Lo Tl or
WW,W&M M—L’Jw»j?lmmvu_ W'mvo@é‘—‘%é—
valews de ky wwwgwwaaj ré/u,/tz“;a/\.laC
- NWWMWMkWWwWWM
Rre €1 (&WJM&L@W/WMC‘MM WE,Z_.M
devoott An prorhil dimn potetidd ) . Fan contre kR a M'M/A‘WWM’
W‘LA/&’W&W A e R prasaetc V‘MM(%’%
gronte devnnt o Lopesan J'M&&@«w/@.i)%&uww/

P VM W b Veewe _'Z/!Lﬂ.fz daer WWM J&G«QL)OVM
~ - a
flk) = (353
1+ ka

C(M'aLv»—vv\-(_ pocn o SeNio (fpeseet botate .



-0
__-TJE___J gn a”
—— (3-94)

O-tot'wl (k) =
| + R*a?
A
N Gf‘otd - Pocr k « a{.- , oV obVuwt Oty = gna™
gna :
.F.-"?_‘.L’ f) k> { = §.’2—
— et >&/W0L‘/VM0-,~‘M~/<AJ

e pfas’ W-MQ . d g (Z-/ﬂ)/ e
> Valiwnr ~dximante peos ),M All condlnt 6/:’;,‘!

/e (5in?§, At Bogon < ()
— D¢ tb& W oA Ulﬁz‘ DAS(/W(; St e CM/W [?—]

A covawiole owec O 'eplVeaion Spobiale E de ('{/:"a/ lie . ['W PR o

ok By gt WKL R AL pay allles (g £

S oL S el
pwvam/«fw«/f_,./&;m gons (3.44) jet o §lecrnnse

- | - -

2P
6; gn a’ (3-45)
Vovadl =
17+ —5-——-,5%{

Sun doo tats J’W jo e
o En latesenne de UV, b pudie de H e whon d vt parkink behre . T

Cormmmmode de dircriliier @ Spetre em MMMMMWWM”M “
we b, dibamre R . Up (V) S'M"&W&v\r:awr:/&.VMW
wwn’/& {‘WWWA.( de B S QW /5. &

— Emwmctc(/}%k(r)mMWhAl,&r;o W&mew
VR(Y) Savmade tan Pz & . Foun as> o CFaolg‘,/s)/(q,W d omnste (& C twloruce
LmM)J/WC/&VWVmJ'M/C e la cornetHign JEA-!L""’?"—‘
ey >0t ULr) 5 oo tl Lot mpoVMW{ o e Mak; /',,\__‘74>0 -
FnM Q<0(F:§/§b/)/e‘-’(a-1/“—'w Sow Wl—"—v 274 l/(r)_k_m

Comrt A
é‘M&Méﬁ»@J'W>°/W~ﬁzcw{W&Uru—\&V’*ﬂ"s
d‘wu(f,«.'>a MWWWW&QIWW&MWuSJ

a=o a>o a<o
’ P
/——\b MAAL/‘N ’—_‘,FJ—‘—‘-"\
o Ve OV v. oY >t
(<) (@) (5 ) Fu.is
e%r/www (Swite de bo poge T-t1)

[?] M. Arndt, 1. Ben Dabean D Gutery. Odelr, M.W. Reguuololy | 7. Dalibard
Pﬁ\r,/ﬂar.l.obt . 13 625 (1497 )
Voui asir’ Ce Sémsiinase de T. Sodeng i 20.19-98



