[ Downloaded from ndeal0.khu.ac.ir on 2026-10-29 ]

:uﬂ}_;.;g_su)ts;)u:—__—_——-—

sl pyesm 1 D 3 daz j
et SRS Se ST LY 21

Y ook - T | . Ul i| = Y 1= o - [ =L | %
o L"Jl.r!ﬂ'l‘ g.l...(.o.u-:n )Ib _;'_’_,-;- CJ'J-:.: Wl LL!LA.J'I.H ‘__-,,l.! -\A__F.ﬂ.l n-'q.Su_,.»—.u. ‘-":‘_Jj -_-lu_ e

=

..:,.ﬂ L e ,;:Il.._.: 'lj"“""" ...L..,.- ,__,._..n.:-‘ d...:lll::.pll .L;:J.!_'l.._‘ _;Is_j _:‘l...,- g ] a_;:_:r
\_F_,S h:m 2 b L i U | ;L..TJ_. WSl e Gos .L;__.,L; 1 _:_;'J,,.lp vAnY Jh. s
& dai (s a8y ks -'u 3 VAN Jlwss 75 EFLINE ,_J; 3 S-AL‘M..“ i _Jj.u-" e

J.,(J_'_'ﬁ shaa la ;'-1 _}'lh_,_: p :.Jf\'_ﬂ:;c. Q“;I-’._;‘jh‘}’ |5 sl & 4 i Sl 2 s _}Zl._'un
LS S S I I WRROre RS PO [, B 5 W00 OO P O, G

ibadsa lai = 20 s adlie sl Az 5'1 3 dalllaa 57 4a Fiyabeae o bASA
AN AL ek T el pa s el i e e e BT
= 130 g ‘,..'-Lz-- Ola s s J..i,__;b;.‘.. ST PR SR U _j_,.-a'. cEAA l_jl_é.'i..i M_Jléi L

- }__I.sll..:-ﬁ]. }3;“ J.q.:-u! ._'_,-#1
s T v
¥ u’l_}‘"‘ Sl 4 hai
e ' | ~ ; | S O A S TS |
4y e ";I—‘";L.;. ;jlli__'j__,"_: T e -...-L...S'-L_l 1.2 ﬂu.u.:-n:_.all PR Y e __._.l'Li Ak ¥ JU_J.'d.l' e 1|

4s med s lalas .;}Ji.};j_:l .;_,-:'Lf_.h'lg:l.-:. Al .J.E'l:?u.’.s o \_F;',f_)':.'ulh -er_;E:E -:L"_;f i :._Jf

u't‘:\:_.'l-a.! AL k_::_,s‘_'}_p_;,i;- J_,I.a_::: i e H__i-rJi '|J.=Fa Jln.:lll LL&::- 4 .th_;}?h s L“’,] e

Helmholix *— Rutherford


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

" e |

T e B e e e e amnt

. e - e s ) i ) < - [ [<53

- - - 3 ¢ aliL | i T 4 o WY |
A T H‘L.aa.k ;-:_Lll',.......d .__..:n‘: Lgl.h;-'\l -'\.! & LI‘_}JJ'L!' et L:;J_-J.:L-f = I.r"u}“-_._lu-l ,‘___'l"L-! A _'}_,‘-I-_,‘. Pom 3y

. | e - ot - ; T

=3 JSI‘__;J:_,Tlll.:_“_} e azla Hr?_,.-."_?:l.h._..lE 5 Ll i .:‘;1'-"“'" ,_._._ah__;L LY -"-**S-,‘_:" s e |._,|_,:_> |

G I"I.._J B T :I. :,:...- ..__,_..;t:'- ..-._-lu ._,'L.\.f J Aiia .L,_,u.-- "‘l.._.:J-I. JA;SH.JJIL:J -'|S|| 4 :llll..-l -]
¥ oo

X . TR =

ot i e e dS e fues s Thake 1 g N cotan! e an Treata
& by ] e

[ Downloaded from ndeal0.khu.ac.ir on 2026-10-29 ]

b’ ..SI & "L:i-q-;l| '-'5)2‘1 &3 el A._S-',_,._._; o '-JII i oodabya g "r .!L?:-I ‘.SF el A 1R ¥y .L--Il
Aoasm 1 b - p om P e . = Le B | -
; A:-_J,k&xi ._I.:’-.I s -;ll..?“:", e LY ;,";_F',_._'L:- A e g A BES I‘_.sl._.ﬂ::;-l ___'-,E J-!JL C"él".f:‘ '_jﬁ;
_:'ll I.; :,.«..,-.-I| -}}: :' ‘f Eul Ll "}:u - " ) _.:jlll h'-.L:...ﬂ L-_,"ll 3 ._:,il Sjll .;' l.:-_pu..-n-l_..._:ﬁ'- '!_-;ﬂj g _.il..i_:_:?_}
s = o o O i
g-f"k" | o S _:«J;:;- A7 ai ,_,Elh;-j'l_}\h.,.: _;,:.L.'L.b A 3;J§¢::¢-ji df':_,i: T Y uﬁ'l_,:i— C}‘..,;;;
i g . s oo o n . \ : . K
Sar rgbisdy a St as S5 2220 e hala leoli L_fu.;g.fr_l 4 53 ok sl
.:,J"L&L (_;Lﬁ ,_..ik._‘-; .:‘L: ..I_hll,_'l\u; I"II l..q.'s 1-"|,_...._7-’1—| -'l.\_ I' | o "'""J?--:‘ N T EE IJ\.J _::Lr :.IL,.:..f.- .‘_f-Lh__!L;
= L o o5 et B B
sload 458 o2 4 alamYla \._a.::. oAb ol e s a3V ailiads gl slawms s 1““‘”' azsls
WF e
\.‘.-A.."\.-.r.l.'l' ..JLiI 4f & I. _‘__hl...lé ,_JI. '.1_'. e o e L _'.l._:__-; _;rllgp:.‘].._';.i'l. -'q._l _'.-'r U_.!L.a__;.‘ll..! I:-L:-.-I‘-_'- .le;li-_,"lﬁ

\ LR -
LY PRSP S
i - L - n

Zms kb 1...:. L,; T £ o AT sl ‘_j_,.llu_...!' ﬂ\i:i.,..,.:s-_:!_:?;“fll a L4

5

o - . - "
Jabazls ¢ i ( F)ol e 1) Aab 40ls St L‘Ii-.is'id.l (f },.""‘E_J’J
J_Ié:.i 3)em Sag>s ale -L.,.;.,;_'I i L};_‘:i;-JL:jr'L.JJEJfJE&:' 25 b ay ...:‘.-._-;-" (p) o
..j:.rh 33 I:_,'l Lhu,..iE-Jé' U'::';Eﬁ ._I,,.:JTJ? u?_‘l"&.‘l - _L:_ELEA _;._._:,i? e s \_.;35’,_,11’ A dq_i:'f'"‘s o s
o Sk U_SE'J':"; JL_}'lf o3 s eoeld 1 J,;;_-Ilb ks .3 b e ‘\.«_a-u ‘,1_?:“,.. ‘:J-U'l""’"
.__,.....mlll.:"' o1 \_," "ll_"n ..'u A.I'-..qJ.h ‘_I,Lﬂ,._?:ll: | szllj,.-.:f |_I';Lh n..'n.l:_J\: 1\.::""-}3 ‘._I':T o ..:,.A..-ll L_JTuwll J
‘:‘Jllllu:.:a ,_'_‘,..:.-Jl..:;- . TML_:J,:;S- _I..'l'i.ﬂl'::.;ll ._',-:.,oll:- : u\,:..-‘-'l.sl _,"_-} shiaZa

i sl Laad e85 alalal aSo) saiSalads) sapessaplisisdl 1 -Fa

v_ Les Fibres de la membrane basilaires
v— Theorie de la localisation
vo Seleetivilé f- Amortissement


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-10-29 ]

asals by L‘;.TJ"._-:-u Dyanz Al .3_35‘ ‘_;l_n;._fd'ﬁ Nri oAy Jf l-_:'il.ﬁ_.?l il anls S5l oL J.S-U.:'L»

\_'éll._h‘flu-!;; l\.l LI . _‘}:,-:l\-gh u\.!u:-:.-ll' \_.':'}::;— C'IJ!.?_.J L1I' l:;-; ;1::..! L_..i-E _:_I! L! _sll-..o'u-: ._:,.‘j.‘:- . n.l:u.:rln.
%

) 'll.:\.;:

i | n ¥ 8 ,
LFP‘LM'_‘L'_',J_;}.aJ_}L" A _L,u.,.. 4JL:"'|_u ol "'__EI.:I-;A:- J;l;}ru_}j; -151,1_;.-&?‘_:# Asmasd x i L 28

e W

l. ,_'ﬂ;;}s;l,':_,_{ "f'; ! -'L,:.-IIL'E

o vl T R i - A T
‘_._-Illl.l 1_5'_}_;___1 ekl \,}I' L','_.J'..-.-LA1 ,‘l. -l\.q,vll._,‘- J\S-.:,.-ul: I| _pe .__;.‘5""} 28 ;}._m)_': _,‘-}:L:_j_,?_,‘ s

._5;1...5.:_L:|.J:__'* Tk _JL:- e P e e s 3 ._'.:S.’-I"ll 4\:.:..'3-?5.&:_ o sk s ala=tla LIS
. o .

Uk _._‘I| -L..;l.:l __-‘II._'LA.a i s el

ey Y. AT e

f_u.....j ._.1|_‘a- _.d.u:- ..,L_-u .‘.'.U "|. “:1 o Luu.....a J..{ :: _,7!5 PRESE T | _;rl-a'-r

il o

.L;f‘;_ﬂ__-:LJ;'l i'}r}l:hj..u;;- iabis dSA;if._I;G‘Ii'I RAEE l‘.' ;_,F'u';_}; Soliles 23 ;Fd; 1,5

[

Sh i sl O gt W8 00 L) B a8 Sl dies 4 2ailiads aS)

1

_;JIPJ
JS‘L,_:" Wi ey SraersOaibls Shed 5 e w :._1#5‘_5;-

.Jl.:.s- h':l_luj‘h ‘ J..-?ui.f ol e JL_.&_;.E L_;L::-- |..'n_ -} Jj_}llil{.‘: L..JE-FJ'! _'I-..'!H . Lf.i 'Iy..ib’_; J.Sijy;:f_}] __,-E'

4 'J'La:;lﬁ:‘u g aSss
adla 1 L i w,.bf_c: by anl 4= u':.u'ldj"s':L- e 30 olalai sl ar Oa3bbs
._r;}-sﬂlmy d_i'ﬁ'-_;é ul'_g.:" i I_F,_.;.E_,.‘-!‘_.}!lk‘j.':*"j 'i'lsr,l.‘- _hjll_,:_‘_q,:- _,r)il.I__-;__:; ] :‘L,' l._-;E I..l_....;: JJ.IJ?
AAxekk) :«:de, S Jsled Jow Alassl alz 3 s hadd Js ;:._,SLF_,' badsssls sas
show Koty Shosgs 5 il ﬁ A3 ol elzéosasys U1 ol b b 3

*kl'\:llf' ”JFJ*" Leti ob b i) e tlisdy aSawsles SUad Ads cnags ¢ aisls 8 224

I:.a-:t_}f'l..#i.:h—ki&!_h }:‘I.-.n_!_.".ﬁ J-.'.;: .J}Jflda ,.,lud_.:!‘i.r :I:-I..:...f-_.:‘ll l:__..__.uj i.-':".'.Jn'!' L*.S--L.:::-b hiib;Lﬂ}Ii L__,.,::-j.t

Proais H - .
ANCA) s il azs Sl 8t sl aals

c2sae 2x Lo elaz plas) a=li (4) Jid A __,/-‘/L

: ﬂ_,:-u L-I|..'1...-:.:lf_:l,g;j “{}
p ks n_‘JJ_.'!_:,: U.ll.:-:;- 2las s |:-P_.,:| B ":-:_\;':___'

c3ls Lhal pa 35 e 2y Lgi L) =i LR i . s S

soaslize A SE AL lae s ((D)
cpen S lass b Ll aal (4 JS3)

L T, o v e . | ooea ’ o [ e iz . : "
t_}llt_rj.l_;:: :J.«S-—-—IJ'J_""-_I l_,? u_i].}.mu “:-ﬂ.h.'-';' LEL*,‘: -\_-Ill":ll_:l -'l,,'_:"‘__,...;.-n rAl_JsL.- ‘_;.11_]. L‘..q..l

- P 5 : 3 L R + s by sk
-.'ﬂ.:_ o ,I.,.:r-}.n 'Fh du e L“L::-‘_‘,.,:IS-J.! _}}Jj"l o U.J.ll_,_':l . _L.\S-U;A Lpns (B B ELH.JJ


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

a i a4 P - Lo L4 o] PP o R al S A H
..-:5\_-‘ ‘-_....A: _5" \_-;'L:I_,'!-lﬂ _I_:_.-u‘-\.-! -.Lu.-jd-l T & ;.!U__-I.! = et = l..“--u,':'!"' i -..AJ_..JS T

:,."g_-h-k-:-_i _‘.‘.\,_.._..s 1 ..lldu ._u:..r -‘_,_L:L l._\_.- _‘ﬁ_},:r Jgh Li"" fll.uu L-‘x._'.r-u
IS TRRIIW S W TR e alacd s cadd auinid &g g lai )l b £ (. § o
% = = i . Jo

o i 3 R iy s " .
4 S ;_‘.'l.}l.!__,‘ C.Jj-n}] _‘-':)_II LglLll L.-._;s ;."- \:..!'}lx.h 4..1-] ba LI;_". _FL'.\_.--I] .A.-—-Il:_u:.l n..,.-‘_ﬂi-
el alals e :.Sll.ajj d-.::..:.'d J3 ..ﬂ_:.JS’ a3 .ﬁn .Jﬁ.k_n g ..'u_','-I.J elae ;thui

. {(:_\_L{;.ﬂ]l :.;__,5' ol s -L:1§1..5}'|1,r pluS » -

.5’”' e e Sl s pa i \.L;S“EA . ba s 25 N5 4S Jar e ._;;:'L:__:,J:;JS |

b aSmad a5, 0580l s 1o 66 Kus 1800 oalagr s Olm A by Sazis

el :.L:I}J_q -..-L!l ..':hu .__.--ul lf'-: 5|L,l| -"L!JJJ i'-Lmlll"' Lw I| b Ajdu:!ﬂ ull - _ALE’ ._;II};':'
o ¥ .Li_‘:sijaj _J].Jj L‘--’_JJ'E; “‘:;l' i L'r"lll_."JL:l-un

r all el s rjf ey ...:'L:_; 2y Has s ﬁ.'s a5 -"—"Jgg' alamyla

-

o) otis S8 s Lilaa [ Cos Mgzsad s 3 ol b el

) G B Ay

=g malie s doal slals. J'l . aS JLA‘_;JS-LEJBLA ) S8 nl.ill.!..lrl.-'l J.I"
J...:uu"_h- -..-;.ﬁ.;.h J:n_’:.j.n ll)l Lh,-Jf .-..Ji‘-"__'_.,-* !}}'}-l{ !I.;-..-J{'L._.._',cl
ilaze ;!_;:Lt _a..:_;.fa}l.n:.:---l I_.....'Ll.i__'j,,l?_!' L‘,_._:,-:-'l.:-';ll ﬁ.{\_i llu,:}_j_'nlt L,‘ L n...-"";%’.}; £ L“LF_AJ;S'_;‘.E T

caites S Jad s oS i &t Vool oo

| .;".-n|| -_nt-n_,ll.:.h ; _'U'I_'a 24 L:,...:;L}_.‘__} L ";,:- a.fﬁi}L\'._:.; pLi Jaz4 Lr

....ﬁfi:m? a3 dﬁf _}.p—.a' """.Jilm.' J_rl :_H.'| rl_ua 4,5- -L'.-u-T - _':_ﬁ}_f‘_,.t'l __‘.:' ..LudL._.i IJiT-;J'LA;I

S

g : Sl n)djjkz:ci_ll u.ﬂ_,,.'..’.‘. 4
o

x P 2gd g el i m
g

3
?'_g;.r ..5:'7' a5 ||_, _J lL.n-'»..b Ar 1::.1 i 45!!}..:.3 a._,!..r}_‘.'- Lq'.jj_'L: -!u__‘,L.: .h_.!'!l_:rl..u _j_}:.!_;il_;
"_}-‘gv L::ll du ""‘lh'ﬁ ;."_ll -"’_'!';"P II L:JL-.:/;]' v’..‘-" 4 ‘JS}J J.-:'Ll .--;E- é' _.N |__§|I o p’g.:;‘.—_h

‘lL...l A.IL._-u .A,.lln_,r = L La a3 = A JJ-:.-U- "].} "'..-"' JL-NJ}L- -LALS"J' -\--ﬂ-l:d-!
5:.'.::;'!1 E_Lq..‘ bl b sl 8 stJ}L.-. ,:1._,” \_: .hf._..ﬁ.l 95-m~5=.u

[ Sownldaded ﬁ.nom

isL.S ...-,:r-m.l r-.kr_b;..n "_'Jf ﬂh“"ﬁ;ﬁtdﬂj]uh’d r{c-l.a...lullL.u.-ﬂ &

: _ﬁ}-‘JL‘J .i:l;_Jm,F I_‘ﬂ}'u:

T:


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-10-29 ]

1,....'IE- 3|_'b HLH b :L.L.-.S o I&-E-:-';-J _;.#-..I-J-.r 1'&5' a.u:l-'-."L.J J||)..-\.-u__,.,.al'- I.-IL!JEJ J: _rl.-.l

r'..i} _x..:_‘l‘d_,_- g L_‘_.'._iJJ _lb_:---.:.h_ Alila 1_;% gt Lo § ‘;.J_I.d.il ot - LF;[.F_;? o

‘_g_;_ﬁ' o Lr;h..u..h- 34k o el aa .;'l,.jd% FL | .-._*,-;I'fj a..kj"._'k.::\.l--l.}' lalie as joeis (44 b
}J_;S-q}l!l..;.lLb .ks__',.ﬁ'ai Oyt Lo A ik jij.-u_,i.,i,lu L__J.EJ Aﬂ:.:,:-'__;a Ls;;"l-_s'u_ ,\jhr-,:—_;.x: ]

Op=de apts 23y Jlaispas Asls S A= Al oS s b
plmle ob o) Sala sleedsss e O33k> . asl s (Cochlee L limagon)
ol g3 i (S ea by e S8 N a) L{?\_.J_"...ﬁ';._!ll Sleans ua (Leelss

silazal s il Olissl > 3 O jelan _ 29 ks _.-i,.; 5 slmeswss — Ll
oS alatad s Bhala 18 K0 53008 padn 50508 000 508 uaas tleay
...xi_-.-uf Aot o lalae Sl L;'Lv'-'l;

sulans 2 G von Bekesy \ave Jlissa s 1 aS JaE G o sl
i r':"“l"‘:":'u:-" I L‘,:;.)'i;- l‘__.‘_\_:_i'l;:\_.h e P};L J-C R B r!:-_-:'| 1 bR A ..L-:.-;]-_,J __!
R A ) 6l b el VAR Jloaseaz S o ) el BB
...u_}_Jf CJT
aZale By 5 seslua S0y et Sl yai ©ar sy cilamlaa wJal von Bekesy
deoh sl 892yt B A OT Sla 5 ICH SN if dy ot Ol mon sl avgs
5 e o atl izealy (O3 5le Jtn) simas o 5| _meaaSiTa 5y a8y ez az2las )
..A;Sduﬂ:i'k Dadae sl sy Oledsle afilools -ams MJS‘L;.-:» slow JT¢L;1LJE
ey .J:,L- ._il.‘}::.*;rf UL*':_:-A_} 5‘}!@- LiLnF__:-:. R T L Jas I:;:_'l aatl; gt 'IAL'I
28 S o6 A3 i abavssy DO O35 05 Solow | 0T ,-Cos colpiitas Lzl L3

,H,_li-_,'.-] RUELPWE II...:.....Eq‘ .,,'}‘3”.::5:&: ;,...L}Lh_}'tf :L'_éu,i:_‘_hi

lrior
aei by fonre
eate

Von Bekesy 6 sasls 1M

AAEARE A MV EATTALAA BARL A AN

Rrraivs A VAN BVRRAL A VRV VAL

| S =
Foattee remile

LR LA by i LS

dulu .;_-;JS:V"J A \.'F!In.: ;;]EFIL,} -‘Llr .,_17'{‘.. 154-;.:.5-1.-5.& ,}II.:F,:__I Z-:ll_.?}-v- e 4.;&.:.: .;_;Il.é.:jll e b | _;"Il '.'55\:-1‘.}'_‘.

.


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

Rk | A aals ‘\,_1 «SJ'I n,JL.-'u; &L.,...-_J 4 a5 ailasls ;'IJE 1; (dzlﬁ:ﬂ :5_'::13
_'_C_rr._k'}s_._.f ._',:3_",.1:— .._-E-"L‘..:a'll -LL:M.; s 1.,"'.'.':[‘3 » YL 3 i:;l: OYla s L.,":E':;} C,"_’_#'.!L_:-
-L_;S'Ll.lﬁz—‘_s."l ala ﬂax_xhzlf_:;_l.ﬂj'. L‘.L':L:;"_All.z [y M:*;a.;fj“hrl-_l cdaly LLIE E
.} ;L:_.u:_ ;_-;_:.ﬂ .,'_',;'I_;.}. P :.\_gl- skt 3 .,5.'}5" 4 ;:.ul‘i:_;:- \!\..(:iT.LgliJ.l AJJ.- i

: . _ﬁ_:‘l.....,‘_i.a L:.}....n
?;M-.ﬁ.‘-;u.:lu «ijl:-&&.ﬂ i

5 il S glaa azws 23 aZaSleale adblis shan g LB 45 35

L _}ﬁ"...i aSsladals b o oailsol s vases 25 Zs 3 A5 L elze
kY J\...J 33 f A el e s dals e ol e aibelic

almdoe 13 H'uLn_.- H;Lﬁj'dl g,..a,}_;_;::-l. il .d*n)S' PEPY PRl P *all_::l'. A

o @ b b etes STty b o e ee wn U Tazalajlage s

ol gl 2= = Lok elzes ':.:J_LH-J.) | ;15‘1_5_':- alaly aSslakads ss

U,'JL:-— B |- E-L"_J:- I..::w-?'" {-:!a;.;-i .'a?-
S S PRI CERE T SRR
4T ';,SLhuA'Li:HaL::' P I;:JL".:I
Cagz ..x.'.L:-,__,’.i.; o] JJSFJ._?_-:.L_,I}

23, Sl _F.,IA.;_,IJL!: ;:L:&._]_aé,ra it
il el L Tos aSistla
sl O¥ls 9a s s e

Py L A - Dor & sl -
‘d_>|. \.---ll i hflll-‘ﬂ I_I.:‘l-.-:-l L:r;: e ""‘IJ.I_IL} 42 ,'J":;Lf Flmi | plar J] —TJ"’“"
g
o
-ug- b 2 o woacials *.'ﬂ pme dem pma ai I._J P B i) 3 S YT Y P
3 Q T e e T TR 1P o RREE el o ¢ w
S

L sle B 3@l 5 0B 0 b G YL $le b b sl Jbule ol
- :-:f_,u I_.JL' ERE) d._-.”_._ﬁii G g Lhu_iE'Jil w,lu(.n _}5;+; ;.:". Vsl C:}
-J'Jeu _'}_.}.-1 _:l.....rll '-'J,_-,- 't") L .-uﬂ"‘f{}N “E]‘_\I"_.S-“

.=

®
iy

:

O.khu

L'

from n’H_éal

3 3_‘1'1:;::'. LJ_,.»L.;...J- Jllmn- calime LUy s .&.::;—_,5._;".1:.-‘5-[,‘3- #.‘:&:'T 2 e

T

L

'a'ded

[ Downla

!k 'L:-—.} KL Jx.fflm elae Lzavia Al = Sobews gleasls cazal caes LB

L

1


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-10-29 ]

b Y e b e b, e it il e = N
A S L= st =

V. g ) PR ‘;,s.,_ufl | .___\_uf_;_’,}_r;.:-_gfa._!'l_;'m.-'-_‘..clh-;:_'.c,....i | ai ol

L

o P R wjf 3"1_.;5:

AL S- I| \_r -:..:_:I"t,_-;l..h;;,} :'LA;;J.L;:;LA:J le,mc-l"__,.:_ll S aumlia
}.!u_ _._I'l._: :L:-.l-r |J;....J__: :L.:..-'-l-j._k;;gu_! l....'-L::'i,.I' ;1 I|_I_fll-'_‘|,..:l l..:__j'} Il.f L:JIEIIIIJ_:} dsELF;L...-lI:-I I‘L4-TJ ny j.;lu‘...*:ll::d_lu
U'L:.\_-:—EM;;_'}':,:L;I-_;I.J.:?-_\:-:: |"|1..:!||_.'l.}-..1}1:||,?,'~ | UL .f q.lL:FJILTS-'Lr_.;:: LJ[{:::\J E_IL:.F-- i _q: j-_t:lu:hﬂ--
-#.S:J}de- sAmil .]..-t__'lo.'.!ll_.- --J'}'L-JiL L.A...:llﬂu mad E L-u d\.-Lw.l »_:)J!L-‘r'- 5- J:- MJLE.#
clalass £ oanaan & ani adilas :.:.JS’Q.; F4; do s HETS ._JE‘ R P qx'fi- Y -lsu e coblai sl
g2 o bl GE B Sladall J‘J.'L'"”i LA JLLp";uJ:f'u} 2hals ok ol e Vs a8
l"h‘.'c'_,rf‘:","’:',-_g" jhu‘lsz- }}J-“.J.‘J .SI.JL:-'--J _h'?"*_}] .‘.a.s- _:Ll‘-' ,..:5- !._;.II ] 1}
aSelasl o 41”._. . | .5-' S35 . _,:'ILA:-— J SR F R A -'-’J'..:::.’ ___;Lnu,_:iEJi ._S'|_J:.
A ‘_:L{_:.r::l_}j 'S’L-_:“_,l*_:‘_,;; ;B.E';J\.; Ged dials _F.:fli],_'u:- el a ‘_:,:.J_II _{.’!‘I .,,"";E-_.:; Hada
Ffrequences
25 HZ [ T T T

50Hz r -
(¥ T
23 calime ._i"mu.ilﬂ'v,_i WSh e adals Jﬁ'h:r L';L:g- 100Hz T

T T T

okl B8 0l
wiats ko Ton o8 Lo slalatin o150 Sestalals 200Hz :——"44
Uii'l Jymien S0 ...Llﬂ"u,..,- las- o] __;‘fhk.:- :
A R e 400Hz r/\
(VON Bekesy L)

800Hz /'/1\~

1600H: T T T
Efrfer 10 B0 30 Apex

Ampiitudes relatives

L".._."‘;SJ—; -IJL:-M _;,5;.._:33 " casta Ny d;_;i:-—_.?-_‘: H.hbfiﬁd_’,i_rﬁln e :-r__}_g? e

N """‘._;9"""' ‘___‘,;_:_;,,_i:- _:I..L?- L;-'I,,I':'l doa &5 s LIS:.- .;_-,’!L.Ih._}ﬁul.:'-- A | ]-;, i ..L:-LJ_.& rl....n

L___La'l "'-',11 Luly'ﬁ..'a LF_...S'i.i;._}J et .J_L:.._J ,L....lt.hd..m_,j:u} e ll..'h—_:-‘_:l 4_&_.5‘._:;.:— Q.Lb,,}ph;g_a

- Mieroscope immersion 7- Eclairage btrnlmscuplquﬁ
Y- L' apex


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

._A.Ll._. Lol s e .1::-_,.3} w27

A=

§

b . . eake - i L e
N L_;L:--._':v er_,fa.__u Lo A= ] Bt P -Lj-‘jd_j _.J;J,L::— _‘____J;J.LTJ sbihs

[

2 59n sk VARY Ios 7 aeancnl .M];;fd-dﬂ;_;:i'_i' Jeilinel sr ia
pie O3> L8 1Al L s S5 Bray » Wever Shpaba JE
eliael lat ;5‘_:'-_:1.1 ._:_..,...:.i J:}sdu ._"'?_?"“"5““" i_:-..a.:-_.LA S dk'—i;i]! ada g

|

ol KN Il e ey sl (L5 slakonnle

l_“:_‘l.‘e.:.l' I: "ll_;'j]-?-:} i k;,'l_"_l ‘}!L:*- L_'.":"EJ}L:" #.J:HL:.- "-;IJ!' :;.'.,!jjl’- \.‘l';'ijJS:f‘ FEIETS

P Lt . T LK | o -l F Wl x e 5
L st .a'jl'“! |__-.U|L.I.I_. l"“l ek .A“SJJCU:“- L0 I.*-'u...a A J_::-L‘ -L.l.....d..:-.__}ll_,::-......rl

d'pll .L.u.-{nu:in,:-Jnx Lo _,{:1;:. ‘\.1 j_;.L:—;_,’;;
;}L__,,'L:..-l.,_;_:;;; 4 | 3 _:_JI,\J'_-,: A 2 ._xii...iik__ja "-I"]J't} ‘_rp'-)f 4 l,;d}_,.;
1?_‘1_}_;55\51 T f}-\._.m)ll:-dvll Amedos L;‘:J; .,\h‘d_,l:{hl ,:.}I-..Sl'...uj'i .I‘-f‘}l":' _'.'p.;;ji‘_._l...-_p

P L - :]}AI n;l._n_}_‘:l

LI

;}‘j‘.a_: a9 d:ll_b!.._lu:- ‘ ...;Sh'hu; )_trb._L.lJlu.'o.r 55}

J 4 ca ‘5‘-\..:__;:.3\-.“ 2ali L_J.,F -L‘.-!u_'::
Anlba .,_MJ 1 .-!,- :.3JfL;A E] w-f'- la, u__h.:..' ;,*L:::}S'._k.‘.lkr ;\'J..:..;J.: r::_,- ;'.’U_,J
__:L-J._.L_.f L__..i_J_J:"\JII :L_’.li 4 II; \..'FT: “'lj.n Qul}.t .:‘J_ﬂ-\.n._:.q e stiba u-:;alj
4y JL#;&;JL:.- 3l ;ﬁﬁk:.:i- u:“'"— PR ¢J_n N L WS L-.._rl..u ol

saxla L3 saba Wl Al & M.;I._g_,_fgjla.i T [ KA I asb s satasl

n-ﬂ:ﬂ-m.h.‘u .._JLml.‘aj dm;ubl}a—.ﬂ.ﬂ;) I3 e _J__': \_..-. ,?'. 3 304 g

—?*-Lv 3 Sl wilgf a FySs edd o Jamilly Ol saslie Laa
Wt i

g%
Nf'

.‘b% H Wever - Bl‘ﬂ}' .?_,Ll.-»—lLJJ 1'_5. s J _:,..._..- - L -A.Ln.:-__,lu '._..-.} anils
§ ilaslssl 2 Jlaia e

‘k’bn

= L-_.a ar du‘l - .._A.F-A.-._,;Jlo-;l oS e sl aSadisags PEE

deal0

_J,h_'l | Py Gemilll Sl bghien Hgrs el m'ﬁ_,_:—-.n! Sz,

h
rem n

=t ‘]L'J.}_II iTad Lt h!q.:‘n.i_:':-l.-_u_p):v ;l-!'_;! ..\:.-— _;!l .n.k.i_:ﬁ - _;.:La..:.n.,hlu

.d.il.qc_.- Lﬁ-il"-'n'j Il_: J‘HL LJL:EJ ,._...}_. uh"ul..l - n_]qq |

nloaded f

\..l

s 35,5 n amen U 5154 ot Ob = OVl plaiss 04
J'_t..? Ao I-_."}_j_r,:i_..“_, a3, _‘f -:-1*_,...,1)._,;_,1:- u-,:'l F;_avL; ,.gl

D

|| l|..-.: }J_:-l\'::.l

A


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

[ Downloaded from ndeal0.khu.ac.ir on 2026-10-29 ]

| I = i n - [

s tant ] by .L_;IME;::-‘_‘,-L;J_! L] -L...;I;:.Lu .d;_)\_.a al Faa B .Il_,_"l a5 .L-..h\ ) s 2 :,--PHL?'
LEE 8 et ma ) b A soalEs }'u bl T S| Y ¥ | SO DO i T £
e i "x..»"""’ ez A o = T e v T T

h_*'\—‘;!d ARy e Cabem: g ,a'.;_‘ji,;;if_w.j A a.S'U.'L:JI e Juuu..,'l_uu J _,S

sl 1__.'.(:1.._1 il o= A 3 ‘_j.'.i;,_’_.'."n...:n I_,'u,.‘.._:'t,: s u;Lh._:,.:_'ani

._’ul_____u; 1:_: )I._:L_i-- ;J.,_:j-d_...i 5-:',.‘:: t.gz“'l“- .\_LJ.,J!::I ‘-:_?r; s ;l. u":j _}JL:_J- J‘*_--—i L’:‘: ._'__:'v-\b i..: -

_'lpl...,.fm R i dll\,.\:;- l_.-_.'LIIT__I\..:I ;_"_;I| ;_I__"' ,:,....;1 H:‘J.f -'LlL...J-_:-'L! ‘_‘A’l_l . R 1..!\..- .___.I.TL..-L-:ILE ."'-:.i"."\..:'\T"

3"45&‘ rL‘“‘II“'l‘S‘;:' Pogh Shayms by o laiacds bl

8 han A=l g5 20 2l e gladalals

alaatla Ll oabeas (o aall) 28

j b N i . a e | T
J:\_;:'_-}_,{ { i -L::L.:' L_.:JI'}""“"T"""‘-" L.q.l.'.- L:'Lh__}‘..... |..u "'L-#L'l- 5 oa ,..-'I.s L..-l.: .:-u o La * AL--L!_J'

R
._-;I":i;'.._-:':‘l’—*_.l‘\—:" :.“'I‘ﬁ 5y .'} - -._J.:_ e _;fll_'km -LlL:....-H ._,‘:,, 4.5:” a3 ‘j":j-u‘ ..x._.a_.L? \;,.r_'l._: i
olsai s idos alasd s ~:-15_1; aan] 43 5 ey 5 o b e :..,u A sl
(P, el pes A!; \_._.a- Ly ].J,- S alaad Olemzs e ‘_‘.'.j_}q;f\__.__; hL:...i'LZ:_:_‘: |.'5::_‘.5“_§J-
| sy "..,Glua.l_.j'}u'; J\.-:\j-‘:;l :.L::u_'u ;,.;.'.QT_Z:'.'___.::r L"A:-_; s 'L{Gwigj's il 3 qu:._sbfurii:'.)
L,.J'.fr J.i'u' th__;l..ﬁ.:-;"-.'.“‘:.'l_j e Hz I_._i‘éf_;ilﬁ Sals d-_{..ﬂdjﬁ-::_f'.i

;L;)JT\__.»--—'\{ Yaenew ]I?

. Lo o U A & Ll * i X ol = a
Jaln‘_'._: ..L..E_,'_}i.:l_:l -J\.JII::IE_,A? -L:.r!u_;l_‘_u "._! - 1-_:1 ‘___L_h:. ._,‘_:I-h,_,l'-:—-dl--: ._,."'JE_.'j Lh'.._.,-u.ﬂ.r-(_bll_r_l U,_.'.\_iJ
_;.;l_ul;LT;;'. O g k;.,uje\,: st ._-,.:11,,.; Stiha TP LI S AN VS V) u‘;:"-"ﬁ':‘

5:.::- sl 1ol ke ...!_:_J n sl s Lo Sl s

Ol ol pltis s Symin

DLS- e

> JUd e il (Jupp2SG eled QLb eled) o ootk elad Flaisl s ) ;c,:ﬁ
g;;,i:—\j;j;d."‘;:n Sl asailaz a Lo gacats ol adS o 23a Nean s sl ! Al J>
.-.'l; \__. |1 u‘L}a:—\}‘La L5 §‘_,;A.:|.:-=-|I 5_}-:1!3 | 5a ;-L,Ln_]gi.. ".'\_Fa‘_;._.:ﬁi __.HJ.J_

et _:u_:i.:p Azl Il.l+a ..,S'J.,;.:; 1 ;51’ Saatiandi G YAl b dele 12':1,:;,,_1 St f 3 >

L 1_.«:'. e 1;.‘_;'._._&] ddaals


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html

1 AL

I Que sais - je? André Gribenski
France 1964 (Press universitaire)

2- Acoustique - ¢lectroacoustique
A= Diber 1964

3- Vibration Mécanique - Acoustique
P. Fleury et J.P Mathieu 1968

[ Downloaded from ndeal0.khu.ac.ir on 2026-10-29 ]


https://ndea10.khu.ac.ir/jsci/article-1-1246-en.html
http://www.tcpdf.org

