
; VOi:? TU"lN !lOAN 

'" 6; IT! T '"'rl /i '"' y;J q ~ 1' --""-~"'-·-· ,, ..:L.Jt\L ,,':).,'1 1 iiLJi_f", 

Cfl;: h;'.i tofln tru:/en Rr5!<g vw'll1g g6e, song s1F;g ho~i.c xi en mOt g6c cc "·/= 0 so rui 
;,·r:f pt,;1ng phan chin giihl cilc 16';, trcng- :n6i tnr6'ng >:U ili]n, phfin l6p tutin boan n<~u 
~dn _1(·, mOt cilu kY gOm .:2 1Jo0-c~ 3 l&p. bifin (:\~ng hau tUiu tbni'l.n nhat dh (1ur;rc n'ghi€>:1 ((ru 
ru;.0 c:~~e, Ong t:rinh li], [3], [.LJ, [5-J-, (6]. Cit0 cOng trinb d6 di1 drra ra d~ng nghi~;:; etw 
ofd to{ul Yil pbtrO'ng trlnh tftr: s-B.c (!(. xac dtnb t6c dQ truyl·n S(Jng, d~c bi0t Ht cOng thU·c 
':f}i- tOe ..s6ng liong truCmg bqp xfip x·; s(mg ri8.i (khi chU"tl c12y ~Ua dlC lCrp nhO han 
;;l-;f: 11 so n'ri bu·6c sOng). 

l\f(1t trcng nhi.lng htn"n•g tiCp !\lC 1& xet cf1c b~ti tdl.ll tr.en day t.;hi mOl chu k}' 
:~{)Fl N Uit kY cite Urp_ vftt li~,u k1l3c nh!H; (N > 2). ht-:i tb, de grUJ bfli to:ln cu6i cUng 
c-.lnh;;C ta ph~li gi3i rn<)t b~ pinwng trinh dqi sO tuyEfn !inl; cfi:p 3N vi1 t:'hai tn~n m~'lt 
didJ thlrc c5p nN cte tim phuung trlnl1 1an silc. Vi~c J:'10"'• d6 gQ_p r:hi€-u kh6 i.;h&n 
ngc1_\' d1 trong nbl'r:~g tnrCrng !1\jp x1lp xl sOng d~ti. 

B:li h/10 1~8.y- nghien eCru b~d to~t'.\ tru:yell sOng vnO.ng v/ri k'p trong mUi truCrng 
lrz'J:, dun ra d~w~ nghi¢rn ci'!a hid t(i::n1, phuang trinh bin va d~c biF ta diJ,ng nghi¢m 
CZJ (h'b, c6;1g tht'rc 1inh v~}n t{'ic s6;'g tro11g tnrrYIJg h_c,rp xr:lp :.:'i s(n:g ,,lQi. 

X-21 mf:,[ tru·(,ng vtJ hr_1:1. plit1r; l('lj! tuk'in )~oau n0n dli\>'C, mi':i chu kj· g(\m N Utn 
1';)1 li~·u l_;;h~:c nhnl1 (0,~ :-> 2). Cb:'1Dg t:t eii_n pbln bi~t. 3 tr<Jn~_:- thti1 ci'1::1 m6i tnrb-ng: tr<Jng 
(b·:1i i_~r nhi<~:n khi m6i tJ·rr(rJ;~ l·Lmt Lj ld_ch ,o;<,r:g, tr;_'ilfZ 1Ud L:hi -mtii truUn_g dU c6 bi0U 
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(b,:n ~:/ ~--~.;~: tl~\l GC gr_; i nl ~- U;,tr• ~; ~t {W,i ;::~~~ ~~~~\) G·Y~i'<~~~:1~lpn~~:~d 1 ~;11 ir~~ 1 ~·!; n~-~~1 1~ ~· '~~·:!~ tl ~~~ 
.. ~ J,. ' ., ' . 

i()D tL> Pf--d.e n1dug 1·(,; cl•.; Lrp [;_·c_\i~ :>:·:.1 \' yui'n1g ':r··i iz:,p, U !n:_tq~ lh8.i bun flill! 
.n (:_trn nt ll~ tQ:_\ dt) J,'e-dtc \t~t)np. Of:;_ Z::: /<:· c-hnq: cl;n U1t ch_ r·:\r~ L6T, t.T(!Hg dl'r OZ3 
':u'r:g !·(6'.~ \·/,·i U1p (nhu· h. (i·(ng 

~~i[t :~[t· ,\T lLt r;;()t ('!i{),-., tl-:;,:(c ;.(· lht'r' j c;;~, chu [.;~_. 1_. 

1J(1 (:;~l'... x11 1
), (-,· Lr{!f'P: 

('{;_!~ !O:··i-' 1,';\t l:r;·l' !:'- t]·._q; 

f') ,. nr~·l•T<~ Yfl.t i;~ 11Hl cilc hil r~ l'(, 

h l1i ft6 tlr (1. J) ch{wg ln. st'. c(): 

(!' I:·~tll)l \Oi1i !r,r nLii\n 
:.~ 2 . ~,:~1). r':i;l_ .'~l';· hi(n 
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Phu.·ang lrinh cu bEtn c;!~'- nhil,~- dQr1g trong b~ (.%L '·2, Z3\ U1 [1]: 

,~~~ urll = n, 

t rong Ct6 ; 
(j)~ 

? OmC! 

'i (j) ) ( j ) 
i\ i I. 13 

. (1.5) 
pl]·' 

Afll ).,r JJ -, { i i 
l 2 . 3 

cl1a l6p th{r j & tr0ng_t~t:'1i t1.r n:1ibn ,-i\ tr:_1r-;~ th8.i ··lll 
cOng tllt'H'. 1.\J) trong [Jj .. Tl._i !I'(lllg t~i mi'!.t z., = ('Ou~:c 

tn-:~t th?111h ph~l.n ci'1:1. vcctn sO: g l\ trCn h¢ (Zl, :<z, Zs) lf:l (K1, Fz F3). bai b8_o 
nity ng;,i~'n c\'r~1 lnt('tnl~ hqr, K1 = E.;;= G, K3 = E ~ 0-

U [j) = lJ(jl (Z3) e:.xp i Ci\.Z3- un-) 
~ 

Li(j} J, [j) · I" I 
..._, 0; cxp 1 a·l-' /~3" vx = l. 2,::.:; j = 1, ;_\), 

lrong d6 CLl b nUY;q~ h<\ng sO 
e6 h¢ 1 Ln·Gng lrinh s:1u .c'e '\'c 

kh6nr.i·- tl('.r!~U ihVi b:lng 
dir;h 'cilc ht;l)!r sh cU1; 

· n a 
2. ~ 

(~ jl r~' (j) (;,:IJ .• ;' _ ,_,,l]l(.•J'] = (,', 
d l {l];3i 13 )-1' t- ~ 

] = D. 

( .,., :. ,) 

llo C,.( [-:_!;:·l11g ('·., bfL'li:" k:h:"Jtl;~; Pt20: {1jnh th(t'('. rl'!.:: i1~ \ :,1_1 pt-J:Jj !fihg khhn~ 
(~1;\! pbLr.:g lrinh d<) !a e6: 

,.._, (jJ . 

;-:.I.]Jfc·J ~Hl3. W~1 
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'!'rr' bA (2 OJ ( (h'' ,, , , ' ., j - QljJ ·3ij) '-j' c[j) 
- Y --_, 8 8..\ nurg unp ~7CrJ rae g-1.:~ T! i-' l • : 4 1 ll 1 , 4 

ltly ~, kh~'tc l~hOng, 

_-lJE·u dO cO ughia J3 trong mt1i lnrhng tCm h_1 i ba lo~i ,o;!)ng c1Qc 19p v6i nlum: 
-- ~(mg pllan eve -lron~ m(tt ph~11g 0ZIZ3: 

--- SOng pb:in eve frnng m~t phdng OZ2Z3; 

uiiJ = c;iJ == ~Jiil ~ ;~il :.::: o, 

~'<ing dQC': 

cOl =o:=: r:ril ~ ~JJfil ---' 1,.rjl :;-_~::: ". . 1 \. 2 - 1 --· 2 1' c 

. ./'-... ·~' /"- . 
r~11 = U ~jl exp i (E:Z3 -·· (O'r), p~jJ = P~_/l exp i O\.Z'3_- CtJ'r), 

(2.5) 

(2. 6) 

(2. 7) 

Do v~y ta nghien <"lrn t1l:ng ]{):;ti ~6ng mr5t c:Jw d'.tn -~·ii'1n. n-e ti~n cho vi~·c trinh h~y 
yf\ .'l~U Ia d~ dlilt: 

j -SONG PHAN 

Ttr rlih! ki~n lien tw· gi1i·a 

rril 
t (h~-1) = uri+ll 
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ClfC TRONG M~T 

di.C m(tf l'll~-~ n ('ll i}( 

(h~) )~ p i_il (h' j i) • 

(-.fli _ 1 riJ ( .. ·ril = Rf.iJ. '3 - . 3 . '6 ,, 

PHANG O:Ztl.1: 
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vh di~U ki~o tu_hu !:oln elta bien d(! (xem [6]): 

1J \N:.(~) = {_~\11 (o), 1-:{lNJ (h) = P\1) (u), 

· l" nhuam! trinh suu (H x<'tc t'l_inh dLc hting sO -A 1f.il, £L1'jl: 
,ta th_U dtrQ'C 1'" ~ ~ 

----·-
'>l(a\2', o] X \21 '[ [·1{3) 0'3'1-;-,3, 

:\ < t ' l .... 1 ' 

"((,;-!) j-;(N-l> 
jHUl ,O.i\.1 

' ~ 

\
·[ l'l(I'\j CI(N)] X [N) 

l'l " 111 •1' 

0 ttay ta sU· (lt.wg t::ftc kY hi-~u san: 

-~ 

v {j) ,, 1 

O<i' 1 

nr· 
c:x.r (--- i '''t) 

-h (jl /J' <,i> '.,,<lj) -· ljJ fJ.(ji i'J - {t)3!13tJl • 

K)T hi~u \l•··li bi~u fbi rua ln)n. 
Tir M (2.!0) Ia c6 ; 

I\ exp iKh .It\"' 1\l [a\11 , 6\ 11]- \1 (a~1 ', <•]11-;: 11 
= 0, 

trong d6: 
~!\jl ~ M(a\2', G\''1· ~l- 1 [a\2 '. u1 ... ill (a\i', 0\i>]. M-

1 
[a[i>, o], j = 2,N 

-Do X i11 +o, nen ttl· (2-l.J) ta ,_•6: 

I 
'' IN I l' l n'll] l {ll 1 il dct \exp(i 1\.h) \1/ 1 :\I a 1

1 
._ \Ji - .\[ a 1 ,o 1: == 0. 

-1::)6 rhinh l<'t plurung triHL L~u1 Cj;;u dw phep x:'H; al1dJ 16c d·~ tl'uyen 

Tir hC (2.JO) ta c6: 
-~ - --
X P' = ~J- 1 (a)i', 6\il1, (M',i-l>)-1 .M(a\11 •''1 X \

11
, <.i = 2,N). 

Tl\UCYNG H\)'1' xXP xi S(JN« nAI. 

f\Ong. 

(2.1 Ol 

(2.!1) 

(2. 12) 

(2.!3) 

(2. i4) 

C.1G) 

(2. I G) 

(2. 17) 

Trong tnrOng hqp xtip xl sz'1ng d:li, tU:o El khi h(jl ~ J.., ,.'1/j = l,N (A til bu&c 
~6ng) (2.17) se c6 dJ;tng q1 thl>, va d~c hi~t tiT (:~.Hi) ta se tim dugc c6ng thfrc tinh v$-n 

t6c s6ng. 
Tli' (2.4), (2.13), ta co' Sin8lil"" 81il, Coslljil "' 1 (2.18) 
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L -- \ 
p\ j ' 

L: c jl,. :· i) \' J l 
a l IJ r· 

L~ '-.] ' a1 

.J=~ j=:.! 

Cting tb(l·~ ll~ty chn.pb~p (a !in1 C.~i IC httng sc"i 'l j I rt J ) ;·a ···i , 3; 

Hem c:~'lt~ hi'ing sr'i nLty thay v/tu (2.5) !a c:6 dm.r~ d:.tng· t\.i -lh"i·· cl'tit 'JhiL·u djch cb~,y't:H 
vll cac :;--~L1 a;- kh~ic. 

T<t tiEin h0uh ho;_\n to:\1: tuuug lt_r 66J \'(·;·i s6ng (:(G) ph3n n.rc tro!tg m~1 l 1-Jh~ni~ 

oz2Zs. S::tu day Et cftc kc:t qnl1 th11 ctu·qc: 

- PlitrO"ilg tdnh tftn silc~ 

~ ii\:J {ll ectl rl> I 
riel 1\ exp(ildl)M

2 
M [az , 2 ] - M [a

2 
, o].l = U 

- COng thlrc hiGu di~n cftc; h~_ng s6 A~J l, B~i): 

x~il = M- 1 ltl~j}, 8ij}}. (LVI~i-lJr 1 . M[a~1 l.n]-~211 , (j =2:~-, {2.21) 

- Trong trtrbng hqp xi'iy xi s6ng cUti: 

CUng lhlrc tinh v:)n tOe truyl·n s6ng : 

+ ... + 

w 
tron g d6 

• l' , Jl-" • • fl"'· ,. ' l. s•.·,- Ac(iJ, B.!,il, ~~ji I'd) so uy y (uflc:. knung. Cll YO"J. e:,c. -E'l.ng ;--3 , _:>:; \a ,_·flug c:6 n h(111 x(i 

lu:ung tL.t, Nht< \'<1': ta d:} kbi'w sftl xoog La. Ln.i sOng. 

---> 
Nlw v~1y klli veda s611g K vu{)ng g6c v6'i. l6p thi l>'ung m6i tnrUn.g pbftn liYp \.-1.!:1_; 

ho:ln tOn tqi 3 lvc.u S(lng dQc .J~jJ v6i nbau: bd sOng !l.:{~tng-. 1.n¢t s6u_g-dQC, Cac e6ng tl1lr(: 
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S.2._:1 ,_.:\ c,.:.;2,\) chlrng l" Ltllg trortg \ru·uJ1g ~H.fp x~LjJ x:'l s6ng· d,'ti, cit~ ··.6ug trl·n khOng titn 
:~~·ic~- Khi cho N = J, tlr ule ci)ng Jh:':·l- (~_'..!,.1)$ (2..:38) tn thu dirqc cae ki!L quii trong [n]. 
tJOr:g tb&i cac c6ng thtrc d6 c:i111g clw thri.\' .::>9' !tnh lnr&ng ella trng sullt tru&r len v~n 
L:i~ tru_yen sOng trollg in;·(/ug hqp x:1p s.'i s6ng d&i. 

Dta ck i Nh4n ngay 10/1!1984 
TrttiJng Dni hpc Tbng h~p HN 
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HEM PM I~ 

ONDES SE PHOPAGEANT l'ERPENDiC:ULAIHEMENT AUX COUCHES DANS 
C\' \HLTEt' TNFINI Pl~f\IOD!QUE CO\IPRESSIBLE AVEC DEFOHMA­

TIONS IN IT I ALES. 

Dans cet articJc on eLudie les ondes de floquct sc pro pageant perpcndiculaircment 
u:-; (~ouches clans un miLieu !amine en couches pCrlodiqncs, chaquc periodc se compose N 
(>LH~bcs (N > 2) de illcltl~l'iaLlx: diff?rcots. On a donne des equations de diffraction ct dans 
,"·a':: d~;~'J O<Idc~,; i·~:l~--~~s- L~-> ',ri tessc·s de [ll'Opagation de ccs undcs. 
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