vi_ A
I WM ‘o Wbﬁ,w{ de. SCgrains & ordlalicms o ndoioatZi

ot de te haprbie

T Y] WM de, oL:wM w}mM«»‘ﬁ uLMwa'e_
MQM nntetdedt
d venn ofpne M-\pa—-l

. %MM.J&W“—-(&M

— Povmer Lew prommolen Lipues din calond . Disaden Ce appmor et
W-ZL-W&_. ;_,qu?os{ (WKW de. z e evwnde )

07.4-4/6('/1. '&- npandlots bt Lt (zaamre. de Nsﬂ-"‘f{:{ W%S“

d(!,xw-cm A La debeclion dexw 4% pBslicleclion .

Exut.“{.m EML'SSuhA’ .
LGL.se/z,. ‘ B g, Sponlarat Modes vides r
(on aoﬂﬂmuw-,) YAL VH‘R. din, M f -

Hye Ha HR

L’a/t;w-!. M&m $WH u—-—-«pu-c J:Mm@-‘ Ha y o~V

2

g

— L' eteraition Var avee Foree Lo mmmodes, bl ppmmntnd s dee

bl»ﬂo-v’o W—AW prtnnl ot (MMM He ) - C&ﬁC:,uwt'Mm

Ma.( de £ Llnrrninn ‘W““""‘" @WW(MM’CW
d tntnnite deinitl, don. £ chagitic ! pccdolend

— L'MW--. VAL e A:noh trneaoltamt Lann’  Lgecnli %,LM
{Mw‘hc (LWMMMWMSMMW%M

— Beel, otV et prttton M cﬁag-«c mncade vl de 15”‘19“ mlrice
pvumx.
wm&n de W"‘“’““"’““‘A"‘“’*‘ Iy, m,..,,wﬂg
-fﬂfm LV SQAM/L«Q Dn--'--.a L etmt ol & ermn osm
WMW L XSz o amed (XE3# o)
JA '7 " et ““‘?«;'VQ oe mc{(—: viole, )M}A—‘S‘M’CL st
WM WM admrt,  voit e pbvf’vm/ﬁan.fm PP o
MW&(&M;}M’%&MW%VMWMI
bu—‘_ wot VM J«.-{A dernds” Spectiate din mades J‘&
M&MJ{, et Voad o .-,u)

WW Wma(mww)MJ%

-



&MM'MWvMMmW@W—
-, O itk mvvomdrer  ( Vo' Lo, (176 - 37 , bopes Vil-1 & VI one i
Cletat de & mmode W -e;t‘wf'b:s-g(;‘.u-t (ot gpmmnt hommnpive ) L e
W W de  decrrie £ e et de ¢ afome. de.
W W . pgu., MW} £l eilation A ettt tmmtnnd
decr S!—(Jo-\-ﬂ-\?,.uvcz, Py JIMMW ~Ha &M
V(t) = - D E cosew, t Cviat)

de crirmmd ‘C’wxm ot Wﬁa/&r——-pmc (OMMD)MM
- M%,WWMMMM%W@M
MJWW et L s Helil  alient 4 nnnede Emnen MW"“k
WBatn b’ o Lo philonm. Lanen ) g bl lrapil  maee Lo udte

Founn L ' Sl | L painl fdainkad et bt e

{ ot e le Jdt  onn At el prran Tt

to t E+T Tbm-;.m

} +
7 T I

f\?f'o.:z_

— g&v‘t L‘Jo onn é&ww .W ‘Oéfﬂf\»{/ , g d‘—ﬂ—«—v “e }.km-{/ ey
h-mw o At h—f-—!.‘eou.-./ et ol L2 SWM—“L A R
/_M(/ﬁg sleer /,M LA a/,(;ua./rw—-; ottty #GA/CM/

6‘({,‘,) - Tq Op | ante Cp = [o> ¢ ol ( vi-2 )

10> ew & vite pootipe . L atpi Hak 2 thot fornmctorent
f(ﬂ>)""”w Fate ‘5‘&1:}/?><J/) J - ~
B A A wttat € "'(:?"a/\(,fm dewrits” v oltenaee
S(t) = Uk, t) o(t,) UVI(E &) ( vi-3)
ou Ut b)) ¢ Clojlialicn d Cvlulion et ¢, o
Sl ot el Ca Lol btk .
'-GM b do T(t) mu&q"(‘o;&iﬁm deman Az :’::_;am;e" /g:szjd‘”
ottt “bragant " S (t) o Aot oo vmiiadele, de R



[vi-3
Catt) = Tr, s(t) (vi-9)

- DMMM "’1-‘-"1"‘4/( elis, derecloonsat 0'(1.‘1"2:'_) - 0"(1.")
}""‘"""W d taraletion U(it+rT L)
GltrT) = U(t+T,t) o(t) Ut (ter, ¢) (vi-s)
el caliwcten Gp(trT) o JoiFon de g (2)
Calt+7) = Trg { Ult+7,8) oct) U"(tw,f)} [ vi-g)
- ﬁpbmx'um»a&;) 1
L troltinn di f otimt doawa &/u&» de T, entie ¢ brT |
etic t ot t+T .
L, AE e Bttt it Zoe, M/M.:..

(eiiede /,ahd& ofamy. & coilalion T,
Lte tonnihations CoiHant tolic A tt R & fivalamt Tt Lo,
S(t) # Tr60) ® Tr, 0(F) (vi-2)
WMWW i Aaetle WJM%’MJ'%&-,‘-Z‘C‘.
Sc: T T, o podt dot Abydicen damns VI- 4 St ) o
L opbattn demnitss "deconile” ! Th, S(t) ® Tz, a(t)

..HW;A—W&
G »t sot ponn Lo telpne,  photie .&:M;s;ﬁ.mwwf}»\(hﬁq
(Vi-8)

Tr,6(t) ¥ G = |oe><o]

- Eu towidinion y

Fs wn T >o L4 T T Cuwwamkmlfm‘&.i’w
$0ilenil phapmpni  pasgpt Ty ot bnfidonsd Comnt ) om et
poun caleanden O Lt +T) S e L, /v--o/w—:f»a’: do ¢ ‘atons o
A Vol T+ T npeplacen Llopbrabren  dewoie Sl Tty &
{odbont™ £ poun Takcr(f) ® [o>Lo| = O, (t)el/o><o]

- Bemopus
pides nin s Lirran phgrginsn e dimnes
’ Lese &WK&V%JAH%%/('@W'

o o’ (vorr awppets den ton,
s (G373 . 78 oA 8 -29 )



(Vi-4

@ Lu’" etic Lo 9"'3/"”’"""? de r&af'odo(’w&ah et Leo WW de corneZad.
du digote P, PP

x c
W Anigune i < 9
d:<e!Dlg>= <3]Df:>"‘ <g/ojg>—_-<e“>/e>:o (v:,:u

Arumdaq'owww&ﬁa,-ﬁmﬂﬁm&fwj e Lt
Mdﬂ@mwww ’

D= d l€><g[ + a[/g><e/ _(Vl-fa)
o, o
+ -

Dy fot eotin’ de g & €, D fade dencendie’  de € g
-— Cn W«fvﬁw de H!A—',w/l—.o\;t 5 Lo, @MW D+(f) o D_(F) S renitnts

Df('{:) = U+Cf}ba) Di UC&,!’,) CW_.N)
En £'shosemie de ok dtmmiBion (sl Hp digferat di 3o ) om miunmt
D:Cf)-_ cCHalt-t) p, ot Halt- ) < D, o EE M (-8 Cviorz)
JJ-;/ ’ 6 Agmeiles A LMD diment L MM ofﬁg,v'd.). De ot , L
W&M‘w";affé W.'{’wo&t‘%-&%hﬂ’w
M Wo O S el el pr Py oA -(f:.._ W““‘-‘L VwM
o Dy (t) st vosime de wlde o D (£)
Dolt) ~ e et D.lt) A e't.w"f (vi.r3)
- A O vndrot f,»&o&a.——.z,nm?mg'w £ aAnnd,
,"-. ﬂ Sovtatt ’4 L2V M"")”BM‘ 7 Svadbt‘ o g @’}’M
A _-r Fode A ot pepotiomanid o dupite 4o A o
{) oot -ty
E(m,t) DCb%) (vit4)
Lo pospotiomnadlt’ (i 14) diconte d Lla ndbolotios dow ipuatioi,
e Mrpnell Yot gunte (K Stin dlrnedite  domn  m Cotane rolbthiienn ) -
%w-—qreb—; /..»v‘/ﬂ;,,ét - >0M<5JLEVW‘-¢4-.
e b b grwt Attt vt | g, et de (vio14) g~z
ECm,t) ~ D (E-2) ECrm ity D(-LY (vi-is)

bt l,  Aad )/)w—:vc' 21 ,; gcz)ffjf,t-‘r‘) [ Poobattendeds” ¢ deteedin v
}o’ljﬂl‘Ww a f MM/(_ _.P,L 2 ety - {’m‘lf.\_ﬂf M-—é(“b:wc-q f-f'z__]
s'eernt o

G0 ) & <D(E-2) D (4+7-2) D (bhT-2) D (E- 1) >

(vi-1s}



Remanguss &5

(Ll) Le. ) J'Ww £ b&my 442?..9-“....'/-4“ .bLo-mo&.a-—, J«MW
WW&[WA‘MMQMMM@WMW
afommnpart (ot puan | ¥ Lt ot di v de £ oppnnecde ”SM..'FQ!.(”_)-E%

, St A tet, D+ (1‘;) ¥ brin e, @Mg,}m P“M"MWW,
¢ optihen d ' tvlation VEE, 65 ) W‘Z&MWU‘&‘M de £y b b [ ve

);0:»’-«—1( L/-z) :f» v opelatee WMA:&D/_«;, Seen Lo variatle
im&,vwaaAyéf-pc& /?Mf/;g.

(e) Eu Fouti W , {”W (Vr-14) e W . A selation
des W ci( ﬂa.-pwbée AV pdanl  feovmcnmne  de 2. Vermots, U Vemae qL::
Ay Somtnntn, (¢ et L Ve Vvi_14 , sfd....a:.;,, dery W de PTAre e ld
SAnany Sortrtd, CM &M)N%M mM-‘M. ,,,..,._g,,...,(“%__

. . poe 7-

. Plee a 3 R VT, PR n)LJC wOI l ,\1

Z TMW }-W-G—; Lo b v b
A hya d frpaieae, @, o, i ]\ F‘;j 7
[t d 4,7%4 d omndle As,Az) Wy, ¢ Az
Fjo.‘; —Y——
— [.)a/.z:ma/frw PRI o &yﬂav:& D 5’“:““;"-
D =D, +D, = Dy +D_+D,, +D,_ ( vi-i?)
Ante
{D,+ = d, fe><b] D,y = dy [b>eal '3
D,. = d, lb> <c] D,_ =d, la><b | Cvi- J
~ L cﬁ\.a.,w«lp g+l ‘e 1T e pno panbionnmcd S D_((f“.,.g) A A
ik dinmet e P M am ) il Sen Ay, Lot psisen A,

POt I"&’M Aq ) EC) e atons e protiomel o Df‘_ (f“-z_))x/z"
PYI V.

O e demet p b pebatilite [ difitr, v phton A, <

()
)ﬁj (A, b5 b+T) ~ <DHC{'-%) D“(h—z‘-a';)'_})Z_(t-;-r_g_)b1_(f_£)>/

. L , { vi- 19)

"?m(’”i MET) X (D (BT D (BT T YD (bem 2D, (&-'—;)>}

Dw-&. 2 Lpportprioas (w_u) pf'(\f}._'&o)} T So . O M (W-Lo)
Cc—méc»:.u/ M CV!-"L‘O) e .('(,,.Voum da (V/_lﬂ) P o lpanny L O de T
—_ )QPM &MMW}%MW,&.M}M)W
".ffmwﬂm[/“‘-ﬂ-g- G Fera e Al ainnd i .hvvﬁ—&vu-, fots . eVl



poun L vppliine  de fortortnne db thoane Lanen .
a) Calewd du siganad
o Dan o es

W(W—fé) W—‘«, Di-(f') %'Dizt"-}—r’) o Leen,
WW‘-: CV’-”) . En M/Vtﬁv:ﬁmf {'WM ‘et Freace e

WW-L, o Salan, fa AT, oA
14 B-}.M’ altmn | tarvlaliea Frve Of
Uity £) ULty , k) = Uit ) Ut 6 )= UCELEY (et
o olTiemt

5(1)(£.}ﬁ+r):\_/ sz‘ﬁ)& {'D+(£'+'r.') D (t+T) D (b) olts) D, () } =

11

T, SZD,( D UltsT b)Y VT E) DL UL E) 0 (k) UL 4) D, ULk ) U T ke, fo)}
7 M LS
Ult+t, t)

() u""(-&--f—'c')f)
=Ty e DD U(tiT,£)D o(6) D, U? (t+7,t) 3 (vi19)
()

—_ }M%"p{; PR P M Ot irin waw—\afw-—a
el | asen gua £ b ptlafien Z(Z'-,t—‘f) (Wo«&' pro L accolowle ). O
LV st Lomnwtoat a Lot dénea tan  O)riabeen m./}‘o-—v-—-\.xf/w.« . Tr ZC{‘-#t‘))
D’%L; La MW W tr. g X i i J«W
Mffwglqdm))mwmwm YA
(de £ ondne de To /T too atsaplaconds  TUE) poar Ta, 0(t) @ jo><e) <
Cpalt) @ jo><cof |, w pon’ Lot
%C‘LJ({:}{:_FL—) ~ TQA,R §D+Dq UlteT t3 D . (£)D, @ [o><0] U‘*'(fq-'r) t)

. (i)
£ Wﬁoeww-‘/t‘ &. WM (Vf..?O) de D_f, ) D,_ s af,“l’l-.wa(g%

1 z
tj( )Cf)h-t)_":’ d Lelo,(E)]e> TJ?_A R.{ le><e] U({-+r){—) 1g><?[@[o><o1 U+({-+'z:')f)
_ ’ (Vi-20)
L__,a'._»d ool

‘?m(f,hr) ~ PO T (e tvT /g ) (Vi 2)

Pe(£) = <e|Tp(t) |e> (Vi-22)
(e, t+v /g k) = <e Trﬂ§()({+r)f) I3><51@10>401 U’L[h-cj?':) le>
b) IMW W

._‘paf/'—ﬂ,&bﬂ&'g}m y ;ww&é&,&

viazd)



pi1-7

L'M..._&r,.c de 4" topuirsn (V1.23) de T(e,teT)9 ) comdit
Ll btadicn plagmpnt  SiirmmdE -
A o retant F WMJMM dennante” &(SWW
A+R  faclorne’ 19><g9 ] ® j05>40] ; atie damn £clat -l 9,
viedle &(W. Le S;—w&——d éu-r&u.(_ ‘--vm;/a tnAre t'#f"f'i-?:‘
o ekelicr [ optieadtin d Gortadiva  U(EsT,E) ] On calecde mles
?'a}‘,,’,.q,a..f,. dtmnle” di L abrne & A citond P T [Tr&I et En
MLM-}‘M“W oL ahine 5ol doawny Lot & A el oot~ .
TT(e.)h-*c/g,t) W@.& drne Ca pobali llls” ponm ol e e

o gt fadat o L'Hat frdarmttl g & Oettinl t

£t Sot Mol dman, A land tpoult” £ & b & w T .

- TMS{.}.‘M dore conrnt k.)-&méve.\.“fﬁ:‘wuﬁr&,)w

-ZQMI:MJCL' wt” P lt) , € ek Sttt iy " Sact” v "
Tt rnnnnt de € ;?~Pm&a'¢zmwtzwﬂ2&:"‘

& L rntant F T ):2 M M’-ZJC-JQ.'W:-«&‘ PR Laser

endie T ot T 4T .

-

OMWM'@W‘/W.& :
Jawwj et e /M/M lowts de Seadi  com Z""_""/Mq_
It 4.5 A, f%}m%wé&’. )

Gprad  onee  osccllatio. da, | Jug 5 o dee gt
Jrccedent | Ll 5ot Lo, claintrent |

Elles neprihentent "Lloscllatioy Tde Rati " deo sysfece A 2
Mmantonp ttie Lo 2 minteins g-uf'é So—-«.--f’%of‘c&-f“ -
((.) DM “&»%M/l 3 5 -& calet ot ?,;.;,;‘_..-...CM',’ i AR M\-L/
ga }e»euwna'ua.. SM—;,M Lttt e, ot ¢ . Oh o tie
gm 'L et adore  possilete &MF«—-’&«W oalionis den Jhotre,
detecten s W MMM(W& W.
(i) le catect ponk Al aiatinind geminadiie” am can d bt g eilotios,
m&aw, Feer coleclen ﬂ(é,f‘f—-’r/ﬂ)ﬂ') Lan) ,-.‘:M},&A_.

alors &,"413’ il de Plach oplapors ¥ dlerirnt b Colitwn da
Lo palinit dimrill’  aFpnnpne Seve £ ‘et oo {nadiialiet Loty
d & = w &, - Pﬁ'g g

14 o SN TR wl br
tar Tg = -~ W6y t < ©
deecriant Lottt ;\p}..ww—\—. T, of 0‘; de & 0{"9 M
Stei. {’W des carrten  de LY 'KMW" ~ e,
eVt de 2 x e v M/:" Yonmne v { Svppose’ by, plnd
Pt g G0 b d el Spotanci ©de € vino g). On dectint
alars  alrpmint de (VI-248) gt

w

i Ce (t) = -
W(t}f-ﬂ:‘/g)i‘) ~ ?"M:'([—ﬂ ) (VLZS')



[w-ﬂ

quuto‘%l,mfcz)mm ht:o)d’c‘&‘?«_yp)yfm
MW&. d ' rvolefrmud WE/OE | Prunr e tpelndioss Lanea

iy [ A safunation , p,(t)= _é b L
'f[%’ y gf»m 1
L
4
w &
N S |
o] 72:' 0 > T
Fig .5 Exebakion cotlinommells Fg. & Excdation Lnnen

leo calel. o,GMaC‘ volsiws de Clargm  olon § Mlig/.d:,.ﬂ/r}m»n&,_
P bals din calead ot b cAegibation, [l
) Loo s {£'ow difecle d alend A, jus A,
R gfz)(,{hl’;&)hr) e fore fortiionmnnel

diume pak K P (t) = L) SH(EN S  pon ot Ca foe bateilids”

p««wi"m g.-{/t'oba-:o., £ Yok ¢ iffuldfmﬂf.fh%;f’)
algvee trelle  tann “ '

Q;"-'; MM x'n’u—.}cm.w phets e
—  dlawtic pat ~ T[(B,f’-ﬁ—f/b,i’) Gl La e batidely o
dibiommelle povn pad , partoms de b & Cleidmd €, €k
Sa-ut;m a CLlbartot Fr+rT . SO N er La o batecller
ﬂ(!p)f-,u'[/bjf) vourld an dedlond Lo~ e"r'?-t L Ooiy e,

Towt 3 jasse dome ot St bne o &4‘3‘4(-02"”&»'-';»\,

—

!,@f—m St ot Lt ”SM W”d{, C - b
b) las oi lom debects d ahonel A, s Ay
[?"J(Azlt' 3 A,) ﬂ'-rf) LV Ga&'w M}MM /‘u‘
Pe (1) = < BISL(E)[b> = Pon pou afone pucrne tocellic e
WNALJVZM&«WV'JrMJM_/L&tA- ‘
LOMd( waz W MM}WHMWE
-f’a\fm Sds Lot A u..,."swzt’ﬁwa—-»ﬁp;.g" de b o a | Peen ;«-'(/
)9444476 .&ww«;a, Wm Lo WV,‘—. A’ - f’MM ("4-.2")
. Jaat o’ st ettt de A Ve ¢ , I e S ngpanitios
d La jobabilile’ trolitiommnctle  TT(C, E+T Ja,t ) -




l Uj-.- 5
C i P‘d““t f“"c &' “—M ;mw ) bmc d“"‘\' M"(— o Lot

o Stngle o ANV Sy ;.o a Vet € Samte bt
i W by edle dermt P, oo P,
if’; ‘ doc /it = -6, +w 6,
- b de, Jdt = - ey, + 0. (w-zg)
I
2 doy /dt = -w 6, + 26,
a.
Eh/u:?_....( $ YAt prnmnctanie , o a (A.L&L Lemde w«f’,_,f'?.)
G, = 1 6, ¥ = 2 -27
a b r’z' G_C, & (V(Z-)

Om Frorrt  dorme W-i 55")[}4)5‘;41}‘4&‘) e “"“’/""“"""J"'é(‘
dgwmaarwf;_ )MMJLW/Q «~ F=o0 <t~
boobant  vews L Argmplots wi/p o,

b prolomgimint poun T co de UV (A, b Ay, brT) g et
abie gt GOV 5 A, 64T ) | plienli o voirmmape & T= o
Mﬂkwmclcl‘—?aa« n/r;-"'mpz~‘ A e e b e

argeeptoll WU /PL L la e ot dowe Facs dirogmetigie (Fip. 7))
3 gfz)(Ai){' )- Az /é'*r)

w
—_— >
n

W ow
N

v he o w wm M e mm m m

(L) Neownr onaris Swgguose’ fod 9»113-'6414 a.LJlaJ ¢ W_W.




- COrmrnnt  lamndl  EBpemdl pma A tatlit. celle  do
{W”M‘NW—&,W?&%-&M "

, C.CCE"" b s""ﬁ//“l de. AT LAERAAss
4 W‘?MJAA& corildatiovms Vi oty ey bowle
m W' cLL Ll ) [ vttt ™
d 'St mnnin ton lniolione . “ppts .

P .

W- M g,..— __Zn.s' “a-;,{:'
d  Optigenc (;.54 %A—n‘:;S}M_J%DMM; &b;
W)

) D. SToLe R , Pley Rer Leet . 33 1382 (1974)
(2> H.J. CARMICHAREL A D.F. WwALLS J-Pkgs B g_ ,L"3 ot 1193 (M?‘)

Fs

E), C. COHEN - TANNOUDT | Les Howcda 1575
(pottic dave  Frodune v Lot Sebrosopy |, ed . R-Baleain | S.
Hanode , 5. Uhbtnmo Noth Hollomd 1433 )

(4) .7 kimBLE , L. MawpEL Phys - Rew. A I3 2123 (192¢)

(5) C. COHEN -TANNOUDTI  S.REYNAUD . PRL Tarans. Roy. Soc. Lond o,

A 233/ 223 [/1259)



