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MOYENS DE CALCUL POUR LA MESURE'] DES FORCE ET PHASE
DES EFFETS PERTURBATEURS DES RESONANCES SUR LE FAISCEAU

Edgar ASSED

L’utilisation d‘une modulation ¢’'amplitude dans un algorithme itératif
permet un gain notable en précision dans la mesure des caractéristiques
{fréquence, phase, amortissement, amplitude) des oscillations bétatroniques
amorties.
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meaeimum cearactrd i€ e & gac‘m—«\ Smin (u Qair
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=F () ¢
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G gt upinll ume past Cmportanti d @levews tobele
tRnall (£316°F) forn olteindne {clqb\m“z ©, 035 rad.
1R est dene vmpotamt de pouvein supprimer, dows 2 cas
Rameun die & €'amertiroement.

o Avee Un co-n(c'cle;‘d‘l"vhs 7‘42 pre'céa/e/nlL M Oe Aoy
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Nows alfony meinfemant contlier by Cmilahons supe-
riewnes . Clles sont prineisa fomen clues & € augmenbtrion
e &'iifluimia ol bruit brugs @ fowe o amotiiemet
VS amgmentl. Ce gui mows cnleressc oaf Ceirallaalym
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¢ ‘ernecc (c/,/ﬁ foule enfae due awbrif ((ewceflel fer &
choin e Vmin Gofloames ol couplage o €U minimisie )-

Cmn s fonce

Ha) =fdq] = 2. Hio. Hig 41 (A Hiceet) Mo,
( 7)'” (74 Nf (Hk.-f 'f‘(o#l)z [ HK.,HL - @Mk.)b. ] (23)

C“M" dovnd Qn.. conel (&g di meHrd que Mmowe Ve g de

wH‘QM-’ Mk, = HK,H . Poun awer &'oMecn mecimum e
S’Ma e'kap%‘x
(d Hfou)b = @ H*‘o)b = (d ﬂb



- (¥ -

RS
D ok

‘(dthﬂd: %‘ZL“ 20w, - 2. 1 9

* 1 M‘(o N1 H"o
La Vaou-u; M,-;. ‘!‘*"‘Q écu-d- O-Q,N c—mh'dc,!lu ;..!‘ ea va.
lewn dommee pan la relabion (16) e faisaut t,-wch -1
qu-i clo\‘ é(;;L é.t'l/l'lé }-M 2 ‘nu:oqu L L T W(—\’o(éhm q"‘.w
xn-Ql des e com}.o.lumt; eﬁ(é"la-QQS Wb\oc‘wm re ba Modhecz{'t'm.

T

LY
O oaund U !

Hko-"’- qu'n' 4’Q-

RNED
2] 2
V() [omeo(t)]
O ;o.\b‘ 7 pu'mt% Ce &if"ﬂo-e éc\ﬂam{'i eﬁm&me/ pe
Y(n) = M‘\ Q-T_w:(zrrqm-r-%‘)-i- b, () (82)

7

' =l mwmro cle Qéehadtllos o & mg Nood

Mg o & modede Cmitiad de 0'smciblabion awcrbi

@ = phawonilide de 0 e b

§ = fackn d'ometrmemed

b= amflihde s bract

() = fonchen aliatrie dp » Ll g -1 & TT1)<1

Si on o/;;u ww DFT e N9 é&éu/b&nm‘w ¢ &z(;/rp(g(vj)

e G/’QM e, 'zau'.e:, m/xw?‘c’w(uwz = cmﬁiéuv‘fm



- 18 ~
ean MQM due au éru—:/‘ f Xod F’a/n/'om'mc)(!mg

(M) = sz

T (33

—

ovee feriete e '&.1\”\_ alcruakion des & €a feméile somus-
Etank dovumd e/equiditibudim du cpecte de bril amown
aupporerms qu 'aweuns modificakion om modids o 'ent o~
bl pan o meelsliabion domplibuacs . Vores o foit
ume expirimentabion simulee ( figims € & 11 pae 2025
ovee logualle o pent comparss by vpblaly ke ba PET &en
b epnad ol bruif of 6, valecns megenne collelely cves
b rebation (33).

b itroduisant G valewrs donnis, pon b 2ellakions (31)

ch(33) dams lo relabion @g)on obhed;

NqJ2
l(chj] =4 . _%‘ ‘/4"“' (?1) . 54)
tlmac e NNy Y@ P M,
Le rm _&_ e uk«? ™ )L: ﬂmﬁec'luab du bralt
) Hy 4 e Fmplibode ni bialy de Clrscitiahyon

Ringd 4 N7=856 , § =400, ;6'_: 0,4 o cblunf-
?

'(c/ 7h |, = 4863 107

(:...'& Fage 2.()



Ana fg:c. o broeit

ft'h!'kl Jere

mody labion d :amp/c'!uafe cos a”f.':

m - ¢:b =‘ ’l:}'

Nq= 256
b= A

- 20-

(dH)‘ =.bv_§_.3ﬁ=°'om
1

HA'
-4.00 -3.00 2.00 1.0 2.0 1.0
- . ri . A
————3
g —
=
-/ —
- ——
- ——————
—
CT—
-] ——— e
-
H -
RS —
=
- =
=4
4 =
=
e ——
- —
b
- t—
—
—
———
-
= J
-3 —_—
e—————
ee—
————
=4
e S———e———
-~ -
—
—
=
.o
: —_—
P —
.
—
=4 —————
“ A—————————
S
- —
-
‘ -
[ e———————
—
P
— e e
-' —
- ————————————————
t 3 [T
m—————
—
e ——————————
o ———3
- — e
H B
=
e ——————————
——
-
& e emm————
enmoe—
—

ISYHd
I

nw ne ne
M i

-1.08 800 0.0

VALUE

n

RN e WS e, N K O NN KN BIR Wet Ne W

ne e

mo'o b 1

o

’¢ 00 002

ANPLITUDE
.18 en LN B

I

ol A

|

$37duvs

300117NY



-24-

VALUE
;2.4 180 00 88 60 160

3

|

|

“em—

Qnafas.p_ A bruig

/)MELW Semwg
modu /0'4'9"1 a"am;//'/ur/e Coq !ﬂf;
Fm 0,4 H}
'\/7 ® (138
=4

| ’Wﬁ

e =i
s ——————

S
S ———
o ——
—
SR ——

W6 NN WH N we,
H M M M

|

}

$I7dNYS

|

nwe, “'I!l hdid 00706 08 901 ”‘l’| 000t 00020 00°00)

\

g\
a?.
"

Ae

- ] NV
N
0o

3
©
3

fll"'

L £4)

M
A

[ 1]
S
53
PHASE ANPLITUDE
P ] ~3.00 200 108 000 1.00 20 3.0 R _J [N ] 8.0 A2 [ N3 [ %] [ )
’ —
®) EE—— sfI———=
H —_— 2] |
| com— 1
o) N . }
= ———————— = re
— 1
= — 3 I
~ ———— ~
- - = Tl S ]
H - 2] +
- 3 =
bt e PR —— |
©
- at—— = @ fr—
3 P > =P |
™ —_— '
. = (o Smeemes—
E = & T
-] - sF ]
e =
- . =l
- - p;:::::::::::::"l
3] - [ —
e  m—— '
- o e — 1
2z pusm— L l
- ‘.‘—-———
s] —_— st— !

R
Sy
4

N1 TNy



.22~

H”OQJQ = bru:’ﬁ

moclu [a"'on a’évm/.é Zuaé caea&

N,: 8¢

fm s 14y

b:i

(dn)b =

AN

"o "we "y “'.. e KRe N "’

Mne e e

-

L

—r L e

Yy

-1.0

A,

2
Vesc ™

20,0398

«2.00 100 000 1.00 20 2.0

ne |\“,l.\h.fl,, |ll\ll‘L il ||l"

ISYHd

g 00°00 20°WY 0000 0 0t Nt “‘l’l nnt N'Mm n'.’l “'OSI n‘p ”','

i

—

AN
®O U P e e N HEe W W

W I lm

VALUE
180 1286 000 -tv 0N (AL o0 12
8
A fo
o
o
©
[
-
ANPLITUDE
U 40 .. 008 018 812 0

Il

$37dNYS

3001 174Ky



-23-

A na FJJ( du éru:'f

madu e foon J::m’&'/ua/( cod &h’ﬁ"

fm 0,4 ”}

c4.08 -3 M

v £ 20,0563

PHASE
-2.00 100 680 100 200 )M

AN
LU U I OO U LA O

ltll A W , ,,l,”l l|, ! I ||‘ 1

o
o:..
n

ISYHd

.".“ 1,20 008 -0 48 0.0 .4‘. .00 1. 28
. e
i | ———
2 ———
* =
84 ——
4 e —
—

8] ——
4 1

N e ———
&4 e
s Reeen—
a4 oamallS
——
: -
‘;' S EEEE——
;)
i
;1
3
# =
s S
¥ ar
g -
-~ K.
3 2
s S

LANPLITUDE
O U OC O R AL

AN
00 100 B0 K0 NG NP e B0 W 20 00 NP B

YALUE

H

ol

LA

m— e o [l | e a—

&

Il

Py

$3dNYS

30N1TTdNY



~24-

A :'wcn»!f;(.s e ce brurt

‘)f%L’rﬂté;lf;t> S

m ¢=talzl IL! l‘r:!'»1 <j’€§r/71/b//;ifalcafér ¢:¢::a-8/?,<:'

£ =

-2.60

o, 4 i/}

PHASE
108 0E 100 28 I®

o

AN
LA LA n'e a0 LA LA 270 1000 e N

| ||| ||| ‘I ‘l‘| ,| ‘| ,‘| | ||\ lu‘u | |.‘|| ] |||W l‘ ,‘ll.|| |‘, " |l | ||l| |||| l,.

fié,io

ISVHd
AN
R I I OO I SO O DO U

VALUE

Q)M 220 LA 08 0N 1M 108 18
2
$1 —
t S =
.' e ———
s =

P —_——— iy

il

aje
o
a

QG M M N Wi N NI el 000 90°001 00ty

$npLITUDE
N _J 8.04 o0 IA'JR Qzli e

.2¢ .8

$31duYS

JANLTdNY



- 25 -

VALUE

Ana ‘fi“ du brurt = “ m__"' =
ferehe Simus : —
modu (a‘bn alzvp;///'t,m/( cood ﬂ){" i -V —
fm =0,1 /‘/é ; —
Ng=z5R Z =

b=3

-

S z
n, ,/"v

EiH) -

$31dNYS

000, 007000 00°0%3 003 " Ladlid 0NNt et N
i :
‘ b
-
™ \ |
! i I

= “
'
d
up
-
4
©
L9
PHASE + nmnuos
N I L T 2.0 1® ® e 08 812 0.6 . 824 0.3
: b
e —_— .
= ——— e 2
‘—-_'
- ————— T, -
z — s
— —
24 ———— bt
= e ————————
———
o1 — —
s e
JE———
- s
—————
3 ———
b :—; 2 =
=2 —— > =
- ™
T,
4 = -
-} pr—— s E=——=uap
] R — ] =
e
- "'1=====;;;EEEE;;============_-- o
F —_—— [} ——
———————— L
e e — e 5:
- ————— o EE—ae—
& e ———— s =
e e =
- =# . = em—
2 - =
e — [
—“—__
—— FE——r—"
- e —————— - e ——
s e e—— [ =— =0
S = =5

30n117dNY



-~ 26 -

Siom pol Suisc , o autin parartitio, wihant-iv.

/

c:hama_é, on obkawt,
LA

S o comprdee wnm é:__:.« a/'a:mmflx;nemmfmu{/ —/a I v,
&t

Mo, [fante(aap

Ny

A—-C~ F

O ‘ot

|(da),], - n-"—;7=i/,. 5 G35

Sewuy nuﬂ/m menj

O }-c.-.«l‘ ‘uzh.ouva (X} uliuj(*a/‘ C'/thélﬂ‘q/“-ﬂ Cn-/r.«-

pa,ulc Hf. avee Kk, - k" :-.‘zi/fna-n /Zug avee é& I‘l'r/acéan &’C)

nady ave G rbakiow (1) A g dorment ;
Hq - Com) ﬂ-(g: Kq’) ":_-!_
L Ml wr)ld] 2

BK‘ K9 : Lmd.,&.{'m

Eorel vers 4, &ufm h’,-(,’-p-‘%

M‘co - Hx‘*f -

[ —

Mq

= T |
én M/‘MiL am va&m c/L @Lmﬁ‘q‘(u baci d/owvm}aq
A I‘VZU":MCSSJ Aons (’e«,az%—n‘m (3 O_), o ‘Zlblouvg f’e-«t,cw:.

sionm (39 .



-~ 23-

&n 3rou.ra-n}' &4 'u'po.L\'uns (31,) e." (55_),0540‘0"‘-&«{":

Ny . :n‘-»(%:)?
\(Aq)b 2}(1:)::14: #—z':r(i—@'%'g

"% +o
[ S ]/ o

/ v v

evee Qmﬂ(‘ﬂ!tm}'\ ;‘X X

Sons amnﬁur me

¢y

Mmax

Pour wne vakuw ce & dommee ;

° -P'Mufl darg 4»107?4'“0M¢”f¢,fw/mcﬁ'm c/o:nm'rran&“

de N
o b Jachin ¥ cobiume fomction cnoissanle cle Ny
¥ei fowr Dieo (chme fos clomnfizsment)

La valews de levecn avee amofissement, en tant gue
fm,,l.'w. cle Ny, passe par cwn miaimem G—Jan'( leece poen ume
valun de Ny d'aubant ploc grasck gue Sent grand.

Sun La d’couuu A2, Mows aveno teputem ba venrie-
biom de O'evieun en fonchion e Ny (S ent prli comme pa-
r,mzh) dowo {;a/mme cmonme Cisee

\Ea)l....
h /

evecy mommalicée =

M
S ‘“fé‘.f de o mu e"/’&"‘ e f: valewr e(urafpm/‘ i;::;‘

po oLk"ﬂZﬁ {'MMM 1)'14.:.4. Fo\-v\ 5=°O,M e o praniae

tie e Q‘U\M-uq Sarme ammt‘fsscmm\‘-



-2 8-

L EE X1

- ETEERTSE mobd  ITTTTRET TV

3

D60 L 9 S v

EL AR T T

—

€ [

L gy g —

Dice ¢t 9

s 0

RERE St

. e sETEEn

[ W0ies L 8 §

T ; B T M B ELRELL IR i M
1T m. M ; 3 fit - 4
dHE ” m G i !
) : : il u i =
Ic..,o “ Ji ¢H Qi H
T : I ; A :
H B 1 Rl H i H 3
H H 3t tree il Hi B
i ' .. _n. 1 \_
q ! i | [ § i | : [
1 i n : ot i 11/ .
=TI T 1R e N T
T HE e Tl s T _ g
- 19 1~ € it - :
A p X 4 i
1H K g ¢ _ CTiL
_ %w : I A AP AR -
“LEEE | g lg: m;_ : Bl \ . : —
3 HIoH S ﬂ HHU HIBN J A
% kN H . . 8 i H b t: H
HHE : : 1di $ H . 1 4 iy,
++ : AT » . - /
HH G [} HTY M be IR R : . _ A:
11 T s1idi &7 “ AT &
1HE ) i | I I Al v
RHHE L HITH AR T A,
HHE il ks VAPl 1 B
=1 ,r ! w\“v 1] iy @i ﬁ i
_ ’ ] il il j
HH m ‘1€ —_ \\‘\““‘A i1
H JRT PR A i il
T ! Caud ik ;
: o m ! i
HHH i i 1) £ ! JHH R o

NWi68 L 0 §

’

<

[/
Z bmopomc

-5

4

Fre, A

Avee ce que Mmous avorm, v, J a/]-ama—('ﬁu_lf que e medt.



-28-

beun choin de Ny, porn e va lewn domndde I, denait de
w place, o ponf~ o ‘ariewn minimumeo— foul ome oty o
e vefoun de Ny ta plm proche paculh.

On voif c{ed'ui e & dzgw 44 que A conduiraif, vasf
bouge € amafimementot Ba mpolant & oles vnfecss beau.
cosf Tiop grarchs pous o prahywe ohe mesus, .

Poor awfleurs un aubie phénomene beaucoup plus bmitatif,
infervint 1 ba resolibion olu ol igleclese o permeltant ba capbux
mumeriue oles echantillonse 92 fat om effef, pows e
fes caphes gue alu brud, que (ﬂ: valecr e O'or boile Sferme
s feioceans agant U compences au moment e to prie cles

<chanhtless ) :

a {Ng)mx
Mq c = M‘7
251
'é é/‘“\f- £o rorrbne Ao 511‘ A convertrrtews ﬁ/_D/v

xm (37"9

n Zlank & mombie mirimum ce LSB Gu’on coner Oz pors
qus L'échank llm 4ot vabice.
o o bhat Loy,
Neleae = Lo (24 4) - Lnr)

T [LM(&eJ)_ La(m) | (28)

-dc-t/'



sso_

S, fan eum.,&, on ay

J = /oD
e = 2‘14'

c//iréa é«;reu.c
m e 40 LSB

o ﬁmuc (Ni)/mu = 3{4

En Ms‘—v'gg-:lumf P wda&iq &JM MOy fHOw vy ‘wﬁov-
o g o frrwne 4L bn valians (M), connpondads ac.
a{://cf,mz-. U‘RFM a’e J.

RWM7MM 7&4( % CJ:..«, que Nowy Uemomg a/efa—&te

Auffu:e que;

t Tu“ Sca'eﬂ\du al{d(faec'{uq - M,:l ]
Dans &, cay ,Ol‘cz)(:yue:, wdolné.._p/ M? <L ”fu//_gc-ag}
/Z,, gc'ﬂ‘n'E maximum de N7 aof alrne emcow redlle . HNowy concie

c(e/:m auns’ Que /u t»a/ewo dornee [ b 1&@.40»« (38J c:/‘ Fa

&'m.’u maximum meximorum a s e olama(:o de;laf.ru .

7. CHOIX DU NOMBRE D'ECHANT/LLONS ET ERREURS MAX]-

MA ATTENDUES Avec LES MESURES

Ce paragpraphe asf wne applicahm de. anabyses quud
precichnt comeolinees damsg o cas ae LEAR. Elle pocrne
che faile for o bl pous ot comclibime o cela
et meeessaiie . Rappedmo gee'om bl @:/w&‘[& Semics



- 31 -

Va/e urs minima ey hem 61¢ a/'e%nfll//ow: !

Neswre o Fa g weme 2
/uf 7 lq”-q,]
MeSene e g& Ita&t : N,
P ¢ /IQ" 7’
TFowr LEAR ; Ng 2 250
Ng > 428

Va/eur‘.s maxima c/u Nombae a"eézan{:'//w .

(N}, = S [Lm (50 Ln(m)]

Pour LEAR (Nrm‘z I« 3,24
Qe S gammes D:pe'ﬂc{aﬂﬁ-a de CS“)

loo S < 200 Ng=e56 | Np=428
200 8§< 3c0 : Ng= 512, Ng =256
82 3o = Nq =40t€4, N¢:-€S’é

¢9 vea ?4M3rap"\c 3

Id
E rrewrs maxima atlendues avec fo mesure de /myumcc ;

/
Errecr due a € amarf:‘:semenf:

| (el9), Imax
Sary /a s{ra‘,ér'c ¢

d 01875 «T% (44 .? 3
\ 7”,“.‘ N’ (d 4 )LB‘T +( )J[.n.e,(ﬁyj 17#6%’}

wn

o ave o :fmkd'yr’e exparee dane /o prragrphe 3.




- 32 -

Pour LEAR ~ous pm"l'*yuanr yA J{m/eéc'c .:/u,bmmér 3,

Erreur olue aux bruit;

N, e /N2
eg)_= o G
b= am}&'[ch maximum olu br't /
H, s amp Cl'llno/c (;m'il'a/f cle f’ow“”a‘m

Four L EAR (ezn erewn nmmaeag’,) .

400 & < oo

> 4,1¢107°

d
}4.« Th 2\( B

leq))
658107 'S __Hhar 5 4 74 (07
7 L/M.l

o &< 300 }
Ng= &1

Sa8e0 ‘
7(C|C’).b‘Ma.( -4
N,:‘(O“ } L/M1 <J5,lc (o

frreuls mantme affcru/ue: Quee /ameram =('. /q ,béaJe s

O suffore @ mefunt o@/uf'uenu Sang exneur iy a fammﬁr.a-mm/}

ol ovic @ me comerdrant uee { tvecr Auwe awx bruh.

\(dd)'l)h\ T Ny “J@ cf)s{

¢

Mmax max



En e mnmaliei o e

€, o, g g Selfore

% ™ Ne«f A, q-@  F
q

Powr LEAR Mak{u“(mm'nmw‘&'&&);

100 S <<2oo

(
0,%43 r.J.> \(C Cé')‘l""‘ > 0,482 rad.
No=<56 Ng= 48 b/Ng

£ S < 3 d
cog o < 300 } o 52aml> K :ﬁ)b‘.‘“ > O, 381 rad,

N,

$
>3°O } ’ (C" ¢7)b‘h\aq <
N1 = 4024, Ny=<5¢ 'D/N‘l S O/ 251 rad,

N‘i- S4, /\/ﬁv@&'é

8- MESURE DE S :METHODE DE LA FFT GLISSANTE

Nows avens vu gue G choix e A ef Ny Sepecd
e P.Zna/u: e f»a«a/e-m e 0(«4:4«1 S 'amerbrsemest ;7‘«‘
a el comtndivd avec 3 Fommes &’ @ ppon fermma .

Sien acquiiie wm botd oo Nechanh o e fomn
dant & b valewr martman (pows LEAR, N=1024), on
paut menbin ¥ gu ‘em uh'braml e FFT}&'JM&?” ole
AN Schouhtlue om jeut astimer & mvee wwe pricisrom wf
firamt. & e/’fcf'/ doits



- 34 -

M, 4 moduls ofe lu raie gu v mesens, Obfemus avec o
FET e AN echanhllons parle ok 10 & M 4N-1;

cHy b modul oo b raie gum mctune, obhomis acce were
FFET e AN cchanhllho P e =Ny & M= %d—(AN-ﬂ.

Orn awna !

-3
o
§ = = (40
Lwm -"-:112

Pom ecn me ¢l c\t 5/ eﬂ-c FFT Sm“ PM'\'ﬁMe’g oure
Ca %@W mw&wa)gamf 2 qaec'tm .t plic gemsllly
au lawr q/’amm)luneme«#gx 7ulcn—ad4: cl( &fe/wbw donus .

34 £ew~‘- cK‘tuminea. b valecns AN dumombe d'echadifl.
eM, Qt- M.‘ Aq I.aJ de aemew\m{‘.

Om gm“ wbarvemin b mb'az;aL'MJ cuwivaly:

(™ QOVOR=Al il SAALLA dM .
Lo brait b proves & %_:‘
- & mocLuQL minimum de My a 0. o K."- k, =o0.5

_&n ) ‘
Ma 2 Mgx 41€ ° (ovec la ch&i “‘}Wg.wqu
e

-G woduls minimum de Mo ..."'/ oo ehm:.-.u GM-'-‘L"'% .



- s
gL lon e 9. 1+€ (41

Aubies condrclenations

I b meieccain ok chovicn bo pos doplomomenl 10y b
que B weelht o o mesune cAomme wn la/(/oqf%f b fhoven
pent Aopné de 4 obd o . Firows

(%)m.~o 3 —» (‘_"LJM -_/z 4, 333

(L‘L) x 0,8 —» -':'4) =4
Me/men & /max

Avee A r(//a./l’sm@.!_) o awra ofme ;

(J)mm = (-:‘74) = ff;:- = 0, L. My
('5)"“" = M = M4 = 3,47 My



-3¢ -

~oQDmM °V'b
Ch c,‘noisxo.“k‘ iaal (rﬁLM Ny = ;_;:_ OwNnN

~ = 4,81 5 in.
wmeduwren O de (5}”","0_ 3‘:3‘(‘5)”“ 4 ()m

Do @ cas de LEAR .

A0 0
(S.)m-'n x

O(OO - 43
D%M, ﬂ% g Q§L 3

por me bz, S Sacs eaéamme ‘
oo & O & 484 e .
d k PuchGm de Clqc{m a &amme
CQ q.—u-:. o\ M0ouwe

L-Q L ‘Q ~ <33‘ cl
V

_'!j}J
M oa- 6
_._"—‘ < e 0,63
Eo " . Hg <o‘r
Gamme 4 ; Ny, =25¢ 7 N‘gJZJ (A __‘
: N =51&, N¢ cLfé6 o ¢ 3 g L
Gawme 2 ¢ 9 | o <
Gecmme 3 ¢ 517.-(029) ’Vﬂ‘e“ ét 4 = 2 O
o~ ! é

) Lwhwvj‘ ba rr&nl’\m W) pocen .:Jc-«@,,

chumhw A i c Ma:
é he a/'el awl(ﬂan_f an é/&—, Ofaunab‘i,
9-::.2 /;eamcﬁ‘anlL a/e )(0/0;@ émarr‘mum a/l érm .



. 37.

Nowo wpremons & wbabion(41) en inbiosdisant g caburlii;

.43 - &N
H < .‘:% x v"Fu ;& 1+ < (‘4'3)
i V(_Aé_uz_'_.n.z
. ~ _J
p)

/e feaxme A -—./‘; [64 one z»q/cm e-/o‘nnc'e JAN, ”i -

Mimum fous S = :5,,,,-4 =400 . O S2erra olomc

a\/o—v;;.'
av
433 YT
71!>_<i1/ANxCZ A0 A+ &
AN 2
1 \/m .
v _J

F(an)
le ceus Ze /»&cofmurm/'ﬂ, c A & 9!-.4( penmelyamj‘

C/( ’L’(@J”CJ‘L @ 6Pm'f Max rmmu

, <ena fa va/ewz minrmen e

AN remdant ba Jorchon fL8N) maximun.

Lo variah'on Flen) e/ eprotenl] e o f/w 3.
o voil duechement que b chor o 4N wf

AN = 122

S moues /m/m Tl velear slawy Ca mJaA‘m(z,e) " ey
ehbmoe fa valewr maximum dhi rapyalt £ .é:_ bollia bl foces
vk Jacie Ca mesuse ole S pos 4me/z5a4/e W ta FFT plisant

432

b | VL, o F, _*_t_@__i_..
)M- ,40 @ r—_(m o (3)



- 3%8-

oo l &c0 AN

/:l /.3

ong »oa Bnow i1 ' 1 po s
1 o [obes aoobs 32322 23523 0L
—
- ooy
T

T

0,6 1=

ab

oo T T ses=pia avpe
I =
o) : = ;
e oY 1 T T I
at rous om) ’
gt it e
petieysy o 3T
T
s > =
1 T P S Sy oo

=2 1 1 I
0.2 e
(] IT

=
====x
o { - >
) o . i
: ,
Eo==s
: :
SShsSmEEEE
b + oay
bl I b B < 3
S et
© SRS




- 39 -

fxemp/e c/’esfl'maﬁ'on a/u [ad(cur cS.‘

La simutuhyon e/fec/uc'c cnespond & G rea &L
O ‘v cewr 4?435z¢£§1e :

g, = 02519531 Hy, = 40 S, = 250
co H/I./ﬂl¢ Piéo ropprochee de g, ;

9, = o, 2630232 H,v =3 Sy a 280
bruct iy evaporfont;

b >3 -éL.: o, 30
M
/A

Resubllaks .
o ﬁ/&, A4S : preve e 1084 e,cﬁa.m((r(fum
ofig. AL & FFT cle AN eéch =128 ofe neo0 & m=423

My= 7 43382013 1%

* reelle {mag. phase module

yof £.162272r868 B.Ro0rOeneg B.OO2RLCREOR P.16227278¢68

1 -L.£462293268 £.1435€674848 1.8823162212 Z.1508269647

. :' . . :

- - (] ’ .

31 ~0.7727965797 1.578022£914 2.L261S2%1F 1.75752/2855

32 -1.1712738133 7.04111E85133 1.7356247032 7.137¢7£1317 ‘—"11
33 1.2F57514492 -2. 2423357339 -1.@77£799263 _ 2.5464221445

N B '

of,j I I FFT e AN.‘«A A28 chn=m=133 & ”= Myt 137
M, = 4,10084042214

reelle imag. phase module
£.1502£919653 2.PECLLELERR 2.RRR2CCEREY £.1528919653
~0.2575e03853 £.1417924996 1.95654£B€18% 8.153E£379487

1§

! : : ‘
[} 3

-p. 5074101008 pP.9822460785 2.04762732E3 1.1352.-
32 -.687537936F 4. FA2793748B6 1.7382£387f¢0o i.égﬁ;
o24&C

Weea =09

33 £.7616712928 =1.4010287891 <-1.£72R%34]121
.

I3
[}
¢ 4 .

He . o,5%45{873¢ clome gamme 2, 0 L é< 3co
Hy
mesure de & = 2L - ¢50,80

Ln M4

Hy



-4 O0-

AN

-

TN ] "ne »e ”®e :Ho [T X ) "ne n®e 0ne ] e "e .....v
3
z
3
| | ! -
i 1t ““
! _@ j | _ )m
I ! * < ”
Bl W i * “
i m A e =
. -
| ' b .__ _
; i ~
|
,.‘ ” | 3
3
ISVHd
. . . . AN .
[IN ] "e "' [ 3] e e e [ ] [N} e [N ] "e :...l
.t .
s
-
2
S3
>
2
3
s

30041 auY

0nai ...-».

°

w0
.

0w wu

13eN
0N H N NN R

$3dNYS

®e N 8o 8-

"

MNWA

(¥ 1{]



41~

od e e K

AN 3 i
0 80 e KRE O NE e W e M,

_____ ________ :__
i nB
ek i
ISVHd ﬂ
_.__:_.mT_.._.d r __.___._ 7 _.__'J_:..;_:r__,__:.".___.._..__....m s e wot wan o wes o e wn wn we we ...
I

30011 %dny

LERTT LN

3NvA

/€/',4;



<42

O I S T N I SO O ..,..w.
te
_______ __ ._.—__—— _ __—_ —__ .mm
P
Isvund
[ ] "e 80 ne N W »us. B°0  0°0 10 880 000 00°Q, MOTNE 0°KXT 00°08E 00001 8008I 00 M ..m". 008 88 NN NN W #ne
T T T __ ,_______:.__.L___._ e ] . R
R
: :
M Ll
L
3 3
: '

30011 auy

$37dRv$

MNIva

¢ / ;L

4
¢

£



- 4 5 -—
Remarﬂua .

Lea valerins i vombu d'debhawkillng sN b du pars <
glimement My ont S dallios pour mesiner eomnedement
by valons de § compices ethe €n Qimiles mecavsaines
ton clhoién Nyeb Ny pour la mesue e frefunaice obole
phase;dmme pour dvalia, fa gecmme cle Ca meswns -

Om powrmect evidewment ubkitivn ba metlode
de Pa DFT ?L'ssam‘tg tour mecwnen & foclen d'ame .
Sermef S ot & sa sul € modld, Mq o fa Dlpereim,
6q . Cda comelubralt, o € mon bersemmant e peat S porfout
<S and por exemple J;woo/ & Powncud e Qe sfratc'g,c'e
detrit dusgu'a o que S tombe daro la gamme covecte aape’
ree o ;

0.5 ¢ L’% < o,63
Celle mithode o e’ Ehuclise ¥, coperedant- ovr € pruff-
wra une methodle plue rapicte” ch'Cirant G modite o
'a'ry;a‘A«a/e pour Diamoposes ba /u;d-umae or comg va oy
nfisy K. 2 avankic o ta meffocle de & DFT glicanT
et g n'at fod e craine cle mecwnes o prea baife,
b velen de te /;52«4« . Clet d'ac'locns pows collE
galsen gue mows €'avem, wlibitee pouy rechorche, b Fomme
conete (cherx a’e,s;,,//s@ Joy & mesua de 7e/‘¢’ -



- 44~

9. ALGORITHME ITERATIF SuPPRIMANT L'ERREUR DUE A

L'AMORTISSEMENT.

® Nous averre U aavec '/d u%‘m (y que gr mesal ?m d@
b U’a‘pcu/t Viace V4 o ,aq;lu;, cle f'e:allvfi{nté'm arm%/.';ue
&'Ilaa/' %Ac‘e; pe Secon léy/,ar o ‘errceens-

q,, = q+Eq), + E@q), &)

® Nou.s a v oy c/l'/‘ e lfr 7w/ Ci/a*nJ ﬁ- C—ma/l/?-"ﬂ-o a/<

mesenp (cﬁ:o—;'ar c/f Alf)/crn/en—t m«f admeltie g we ;

[y v @y (wmipemmd doe abrut)
avee b remangue suivanls ;

(G/q/ fOl—Ul; «me I/d/el‘Ul 5/0777122 Jde N’ e/ or, Mftpra"yuemeol‘
b wa l/onaém/‘o/g & mocdulbakion a”am/x & hole

o Comcernant (47)4,0’0444 avone obkmu wus ta frruny
b veriahon de ([g] em fochm de €'Ccat kK. Houg
e ppe forma e ;

7-_-;/’&' oce KRG (K, cbumentis)

5 o cnmimile B variahon & wne dhroile tefl guce
dun o friyune 18 | on peik écnine que, e & €lamnbine-
m&wé C'cnlenpetohon cnd byhigue dun by reciblale d’cone

DFT de N, echankilovo PM"’ué aver fq/uih dc’m-q, domne € ervrews

7

’V’O’\m‘/&.&—: :



Ny ds), = Nq.l(dq)o‘m: [4 -z(k;-k,):} 45)

—N1'l(dq)°lma,‘-

Fl’a. 1=}

Om ecnisna e'eapms-{on (45) ole C'enecr morma Wser so

Qa 80‘1161{. H

ch(dq)‘ =2 N,{(dq).lm.‘g [0.5‘-!- Ko = K;} & 6)

’PQM gegc_‘gut 2 ,C/M—: QIGW Ce ?'-H: va JM—\‘W MOy
o”mo a/cé-taﬁ-nm /9'&*0 J‘(;'rﬂ/'&m""f.’
th(dﬂ)a= dgu[O.S*Ko- K"] (Ll;)

evie dA=2Ng(dq)) (4%)

am Néwpan,‘ qw No’(d({q) u"‘dme' foueq Jukm@ﬁj ot o X“J' 5.

LY T}



- 4¢ -

JDe méme

(C(q)b!m‘ ‘(M"et.aq QL M»Qa.‘ﬁ‘m (34)/ Ana oh’h'gw:a

|(da),

Cemsidrme w\ou:uionml' Qa fuu,dw el @i !

e :G{B‘ <49

hac¢

Etape O determinabiom che .Nq

- Ditesminabion e lo gamme (choic e Nq) par Ca nietlio-
de o o FFT glisants (e fomile udagpulabe) e
AN dehankllng eb ua pa de glomvementmy  (Pouwl LEAR oNeq23
ot m,=433).

» doie ce gt w;(', 41..{ specificabim coheine ) om conex Dentra
tougon Ra fevele sumus
Etaped ; mecun de g

- FFT el N ddhackillnn + ddopdabim anaeyhiuc.

O obhunl fo 19 mecune (1’1}4 de q:

(@, = 9+ 2 (emrer+ €ay),

\GML =9+ @Ch)a +@qf)b

evec :‘@ch)b) < d8 J\@?«).\'s dzﬁ-

¢e)

Etape 2 | premien ibation .
- Tran.r/-ahfl'm cle ba medwune (qm)" Su/}éb’té C‘j:Q eq

ﬁutf:al—v.u ‘ha-:.e dcr wme miﬂewz /:LI-\-;-QJ em md‘l,&h‘.‘/—&
f



- 4P -
Nq chMAaM:/m aam &f»ﬂ&tfﬂ’tud/lﬂaﬂm
MOQJ«AM ) a—m/&/ua/c cav-&ﬂ'/e Le Jma/e &-/L

oél'/nn /A—:b«—( Memaa(' J/M/&a—-\.e - C‘fé a’;@ Qa.&e
foun ba medne de £, /La«’ . Seapfosons "’r> 9
pa /uf—-—u—sq a/e maJJa m/ &-/‘JM

‘G
E - rof _ (?) pﬂ
q n-mo&w/algm vntxodcyf gb ﬂ(l.:hg m/o/a:z‘; 2«’73—.&’;
/u,f..—..c..‘u 7+ e/‘ 7 / Ca-,,dﬂuu», ta :m/ﬁf‘ﬂﬁ N

sz,; = 7+/€ (s
Aver b Jaoé'w @'&jelLéﬂ a/'é d'elad'/ N

=97 5’-’"—"-7—(47,}- )
o= [reror= M) (o@ﬂj Ko gy

- Une DFTofau& pows & 2oues 7. K, ef K+71 avec
(}n/u/:rgdl»m anw%/";me donme '@t medune e &, :

(@)= Bu* c’»’?,,@['(’w"c_ ]+ (9, &%)
E tant drvne gqu'om compole Gue Yo moolitabyom aﬂah/a‘/uo/e

"ne &AMJC P/‘Q'A',wcmon)l Y LY 5_‘ e N ewnd J“‘d Qe é’f‘—a.é,
o a«[me.}";

= (6/%)4 (5'9



- 4P-

Euly o sefhthoms (&3) (s4) e (58] o obhent,

(Qm), = @+ 48 (dy) + (0'141} +(dq,),
- O~ OL;“M"'-. gat 2,09 medune (C’”) de q:

G, = @), B = @ o 48 [CAe) 1 40 ] ),
Avee ‘ea roQ \Lnn (:z,) on a JM

(), = 9+ 4A](Ha) (B2 |+ (3‘34)1 ©¢)

§t_°_gc.a_; O{Mxt‘ew\\t i{;ra\l"m.
On rc[::i[.l e% oém"\‘wée Q';.)queg Mo %PWan{. ecx

medunt <q"‘>.o cComme vn’em. 4uH«oJ-¢:c 01::.‘40. O eung oree Ca

mocthqHM: #3: Kf:-/O,.i‘ ) ‘Pﬁ Cm/oxﬂnz 1o ;
7

=q+f = tf__;_’ﬁ dn[(dm);(o!q‘)b}-@m)b

o - _:;[K,w,:- () Ea)]-fén)
\ B 's d
<%,

O ‘o Qq mefung (Qm)3 oblemus d'uwe DFT ge«.ltz poun
Q$1 Noads e" I\' +1 ovec l:ntl/r&»{m Ghﬁ‘%)‘p’;uc .

(Qm)3 Gyt é-@-[l? +o.r- K. ] ( ‘[_3)5
O ool ooQLM eamefu«.lé\ )

(oo 260 @qob{@ﬂ‘v‘“mﬂj} o




- 48 -

Eltape m m-Lleme L{'cm'!ﬁ'm:

Em ’LG.IM.*\M{— Ca proc.‘n 0 vt c[eloslt o oL',Lu—-—\f' P&

c«pw&c«m ele Qa M.-Ce:»m ~medune (C{M)wcle. q !

Bu), = 1+ @4 ey - Ea) [@0)" S @9 ¥ ecse

Ce 9o /gj%wt( eencie ;

Laﬂ-f

|- ) TR |

C‘A ét‘M{"‘{ZgWC e &t M‘Qdk'ﬂ @/0 ) on vet P cre( ‘eq

&x‘&u/\& § gk
[dA]max % <x 3,6 107%= % g10°Y (3

don¢ o awuna ILouq[M 0<c{'4<i ¥ ?—-‘—:/?Qnu/L

/’
c/’eM 7»«2( ’/'-o;—‘-—' P ‘U*a-/cm 60-7”“11;{«410)-4414:/ /mém;
( ‘=

,Z‘ @”9) é Z ﬁ) gfw;-«: f—boo
=20

é"n @’Aj <

cro 1— A

:on awvee fla valews (53):

Z:'(dﬁ)es 1 - A OF

t=o A= 32007

A insi dl/n:v n il’m«./n'm: / /a medeet c/e g denq

oé/fmu( auwte pous ey,



- 50-

o—

—

(dq).,:(q‘")ﬂ' q < 7,.3.:0-%-(”9@11)“ + 4,0?(474)5 (co)

(olq.‘) ok @ch) etamt b evneny nth odwites e 0'ontenp e
e é
Eiom am%"feiu.z dele 4 megunre of s u—v'«-tb“'t'ucme.«\{“ -
P 'amn o birsemed- b oun brwt l’g;

Om Uﬂ'd- Cl«':’ﬁc.t C‘-u.'m rﬂu.!‘ A“"'Jl'huq Q'GMW A,H-P oy

€' armebirerment autant gud'on & veut adine quie €ornee,
dot awx bruily, e pratiguement inehagde .

Le pretleme pretique gqut e pese afns o dioxpbie
B w ity pometfont dlamitu b ealed detleabion .
O pead ndre b freprinae Troeporls sous ba foume;

(Qm)% = (qm )'n_ + %u

e F”‘ - le:l:lr -(c{“‘)'n--t

D low

(Q'“)m = ‘5—%}:‘%: + Gm)n —(?M)m-‘i
SV en QG-AQB-“Q( :

. I = K‘ﬁ‘—o—" = (clm)'n - ém)m-q s

o a um mogem de ve'/d?u.q @' avanmce ment de fa conveyfemce .

Om fownna aMl-t1 Qe cc.,Or.wQ’t.an e«c.wl.z-, AL
Ok = G| < 407"




- 54 -

A0 - RESULTATS

simedabion ;
g = 0,305081Ls~ Bedral HMy=f0 d, = 400
H f, %
q, = °. t6708384y g' z2red H7',3 J,s 100
broif b= b . 40%
&
_E_ta_te___g : N,=256¢ , Ng = 428

38

mesuae cle 9, gca 43
Ln{cnpo-eakm : (c‘u) = D,308315}382 (C'L'H)-. 2,335+ o= ¢
(
_E_t_n_p_e_{: Prewi'en ‘L{cfaa{\'m i F'.J' L0

clae-ix ale e‘ P-.:SA“-\Q de moa-ank'h FL:

. _hy-10 5152
(?b)m.‘ o e")* 1x25¢ o, (35152364
(Budy, 257 % o

(F.z),v = @L)Ln_«.z* (N - 0,08%53¢64%%

Ky = ol NG [8,\,*@.),]> = 403

= A403+0.8 _ = 0,03%3%40383
& 3 5¢ Gu)« /

'Re'u“*q“s :
(QML= ©,404445664 &

(q"'\‘ =(Q"‘)L- ?@: 0,% 8 4¢4Sr1®
-S
@1")&: g, C443 10

(qn)‘-(c‘u).{ == A.Ft 2408 077



- 58 -

3 : olewxrdng raN o 'fta_ 24
= d08+0.C _ =0,099182303
é 28¢ (7”)4

CP.)J = 0,4042344 441

(q“>.s =@>~)3_E = O,3051534444
@1) = X,404¢ 10™%

(q”) -(7,) = — 65,4309 (0™
On‘u:nn—‘/\.«.( M‘&fwfu/u L/ f-«( &Jlmn{wé, clg!aug Ifrc}lr'f‘f 0’"7‘_

f

et bendane & devenin LJ‘-‘*A'f"'“H'
__EEQJ,E 4 +ro—-'¢-1'en‘u 'l‘éclrnvlo'm : Fl’g, 2 .

p = 40:;6""' (HJ = 0,03513%73¢
4

(Q'm)q = 0,40923685¥%1¢

(q")(' z(Q‘“)¢'F,: 0,305458234%34
Ld‘laJ(':g: 0?<3 to= &

-3
C?HJ,'-@#)-; = «2,93¢ 10

O nesnt vu-.'“ que wt—\i e conm&u-.q

(Qm) m lé’) (‘7 5‘-2 gyqlo g Iv”
Om cuvw.ll Q% tk.m&'\m

Hesure C‘Q pa_(bl'\dle. N¢ a ALY ('?W":W “'-MM)

- e =

La Tmm{-oahm de &"‘f"‘“““‘ « 34/'4 Ldagl €°~ 10l

= vt ¢ 403 £ 427 54
Kr =wiug i



- 53 .

La ‘g“"f""““ ole Moual\‘m -t

? = %-@”)1, — 0,08323%36524

Récdbab( fig25):
dﬂ =0,8948119572 rad
wm:a\@u =~-0,0082 rad

=—-9,47 deare’

fe/:\etw uc{‘amf-v&w {
Ne LS

modilabion R = %-@H) = 0,08 3484 3024
q

— o amm -

Re/SwQ{\al‘.s (Qlé ZQ) :

. —
Su= 256 |[|2 e 17 4 = 400,332
an (M. +Mo,

eveur T O,332

qu 2 x M.os-ﬁx_Z.S‘é - /10' '-',\-03

j-e & o



-51,.

VALUE

cod

SANPLES AMPLITUDE
3 3
o ~]
: b3
z a3
* ”l
- a
- H"
M -
: :
: -1
M« . . . ] . . i, . . L3 FRETT VYDV TV TPIT O TR TTIYR | TIRTIY <..__ _....._ ____... Lttt it
0 e .00 12008 160.00 100.08 :b-.. 200.00 3008 1000 10008 4008 40000 00 000 008 0.2 0.6 0.2 ..n €N er eN L4 LH L&
PHASE
2
u— _
) _:_ __—_ :__‘_ ____ ____ _ _ ___ ____ __ _ _.__
%= __ _ ________ T
i3
s
s
WU G0 0 812 848 020 820 020 032 0M 04 B4 0.4

NY

Fry. 43



- 55 -

YALUE

4N -<n

.0 8.0 12 08

-12.08

SANPLES

i gy _

+ v v
“ Bu n

v v v v v v v v
1.0 0.8 W.00 uv.o 20000 20,00 MM (0.0 (8.0 W.N

1.0 .20 t.0

ANPLITUDE
.0

(R ]

™
8

1.0

u____ |

PHASE
-100 8,00

3.0 2.0

4.00

I

_______ | ___

ool
ANPLITUDE

0.8¢ 008 012 08 0N 0N N R LN LE LU LG

w
PHASE

_—_ __._______,____,_ il

0

\

a

\2

60 000 088 012 018 028 620 0N 032 LM L4 64 04

NY



- J6-

VAL
-4 00 000 a“n 8.0 12.00

"®*.0n

SANPLES

A wu we

120.00 100.00 200.08 m..a.. 20.00 310,00 3000 400.00 4080 40000

ARPLITUDE

PHASE

LR

[ R} 108 1.

4

003
ANPLITUDE

s
“.»n 0.4 [N .12 [N ] [ %] [ R ]] «®n . .» [N} [ X 1] [N ]

i

DTN .u.x N 4R LN LM MM LW

'J' 21



- 5%-

VALUE

SAMPLES

[N 1] 12 0

(R ]

| §

i ,_,_T

e

-0

19.80 -12. 00

v wn wn 108 Wen W .n..&l 200.00 32090 MO 08 100.00 «40.80 00.08

09y

ANPLITUDE

*

H

=

£3

[ ]

p

%

3

e [ X ) [N ") e.12 [ N1} *n .8-“ ’rn ¢$2 In Le .44 .48
PHASE

20 1w

108

| | _____

v v v v 2

DD .w« DD

PHASE
0,00

-1.08

2.8

-

?1'3. L2



SO
51
§2
53

VALUE
.-!l_.. «12.00 -0 00 -4 00 [ X _] 4.0 8.0 12 08
2
3, m——
s p——
R ——r—_
Y :&::-__-_
e —————
g,
——
—_—
£ —_—
' A
_ ==
1 3 e —
g e
-3 —
& =
&
8
.Ei
8
gq
8
&
¥
-
3
-
PHASE ANPLITUDE
.—4.“ '!.. -3..' -1.08 600 1,08 2.0 3.0 ,'.. .49 ';” 'L’. L‘ 2;“ 2.4 2.0
h — 2 4
- - of
- —_— oL
H A t 3
:] —_— sE—
— - =
E: —_— = ==t
- o - e
—— ™ L
-.{ —_— . - -.n:
4 ——— s C
1 Om—— 4 |
;‘ _— ;‘EE::"'-
— £
-} S ———————— - ?
- e——— - .:_
Reelle Ime. phese Hedulle
-0.5450582935 -P.3242530379 -2.6P5285556! P.6341126987
£.98579447091 1.5979816208 2.9918118572 1.6016101981 4~
B.2097757884 -2.6552228171 ~-1.5558776535 £.6552957393
-9.1088946482 -£.188588PB17 -2.3562183835  R.1537216826

fig. 28

$31dHYS

30NLIVdNY



181
182
183
194
185

-59-

VALUE
500 a8 M1 M S0 120

o180 12,00
& ——————
S
4
;.
8
g
¥
8
H
&
¥
3
s
g/
4
&
[
i
-
§
PHAS
LW e 2n o fu 1 2w 1M FC .‘.‘:.”L“.‘;'%‘ 2.4 108
] — 'y
.| e — -
: — ®
- —  ————— .
s _— :
a1 _gssgééEE: :
=% ~= £ at
—_— -
po - -
s -_— "
%] _— :
- —___.= -
s ___:__-_‘_—"'—-—— t
e Eg .
. %L. *
& __'-._ 3
Py 4 Jana 1’}‘5 ol " DcJGL‘Zf
-g. 823 P§.3232563658 2.8494878#59 £.3641921493
-g.§253333534 2.5928899857 2.1453666P211 £.7£52557806 ¢~ Miot
1.16655998593 1.5431956392 2.9235F61979 1.93‘55583350—‘(|p§
p.7391186228 -0 .1272L87988 -2.1781656472 E.74995535844’f4409
-£.1962351355 -p.43Q22294806 P.A75L49948

£.4276291871

fig.24

$3TdNYS

JONLTVANY



- 60 ~

AA - &EFERENCES :

4) PS/LEA /Note 86-15 : " Resomnance meadunements

u&;na trec\trum ana%h‘a 'f) heam c-:..a.ﬂol{ww !
by S Benatnm, M, chanef .

2) cERn PS 26-3 (L€4):" Causes oh correctons deg
ernewn dang en medune dee QM“CLC";Q'H“,MCS o eq
oaes Wadions be"‘a{’rom\'suq obknues o I-:M{VL
d'une +rons orma:’\'"n Be Fou.m'm "

Pan . ASseo

3) Ps/LeA/Note ¥e- 14 " Possiln Gl de medunt preaia
o phate dew oocillabion bihatroniques & putly
= S lefmmeé de Cowrnn em W hoduw sant

wn algnithme de mocfabion d'suplitucle.

R . A Ssee

f,) ’Ro,”,o{t' &.aun( upu’}ar-km



