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-*ing mrrhanlEm3 were reamms the adu~r 
ham More mcondy, horcuer, a has b r n  dcmonrlmtcd 

~xample. ~n ,he avdnov synw, hrrmmon of  the onw 
halr celk multr  m lmmcdlnm md marked chanpr in Ihc 
fqucncy anmg ofnvdltov n-s (AN) fibma I?], and o f  
nrvmnr lhmughwl Oc audllmi pnmaay Thas "bang% am a 
dlrrctmnwqurnecor~boe~cmtlan orthccorh~urr amn~ifin 
[I]. rather Ihm of plasm omc- Although p,n.,,c,g U" 

br hosdly churncanrsd as mvolwng same form of amve or 
dynam. m~lf ieal lun of neural pmpemer that. rrigg"d by 
thcchand rnout. ~t~snaalwavna~~molemakrmd~*maui~h - .  . . 
brhvren plutm and n o n - p b t ~  ~hangej [5,6] 

I" thc cmc or Ik a"d,to,y *y$,zm much of the r n d m  
for du l l  plartlclg has t e n  ousmed f,m "Eumpmjaologiod 
~ n r t , ~  or rqucncy nclrcnvq and -man m s n m  
models Thcm 15 l d d l t l o ~ l  CVIB-fmaddtplasll~lg horn a 
n u m b  o r m d l a  orhc t m p l  manctmam or mponvr 
toarmnneand mmsmhl~ardamal  amulat~on ~hsanmal 
d m  a .IS mmp1cmnuDa by r gmwlng body of cvldE"ec 
h" runrimna1 lmrglng snd psycbophyrlcal i a d m  3" vddt 
humans Thli EV~CW. ~ l l l  bF ~ ~ ~ Y R Y I C W ~ ~  2" thlspper 
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2.1 Frequency f u n l n ~  and lonolopidly 

The mqionv of ncumnr at .I1 Iwch  of Ulc dm,, ~ L r m  
ur rhamly a w d  for rrcqucncy. mmmmly hlvmg V-sha@ 
fqumcy  Lunmg a w n  lplotr of threshold as a hnrnon of  
r q m c y ) ,  Wllh lowc*thmhold.I Urnewon'schyrslcnsuc 
W n c y  (CF). At the loucl of the AN, the m i o g  curve of  
a Jlng~e 6 h  denr  that or t k  lnncr ha,. -11 (IHC) horn 
whlrh Its lnpul 13 drn~ed. md thus the mechanical anmg 
or ths pom on Uls hasllar membrane w k m  that IHC 8s 
l a f e d  AN fibma mncnntmg l dpcn t  poum on the b-lar 
mcmbms pmlsct n sd~accnt p o m  m suditov brumtcm 
armcam, wrth the conarqvcnsa that thcx m e a l  pmjenmnn 
amorganid I o P o ~ Q ~ ~ c ~ I I Y  ~ I l h r s ~ ~ c I  lo the c-hlra (I L .  

ars m;hlsamp,cally o ~ n l z c d ,  Bcaur* ndlacrnt polo* on 
tbr mchlco are mood lo dlmmnt fqurncia. Om a"atrm,cal 
~och lmto~renub  1" .~"cI~o"~IIrg'g"'g'gttttttth-LD 
*usncy-g(i.e.umnopy).The,omroplo-m!lonoI 
pnmswaudl~v c o n u ( ~ ~ ) .  dcnued rmm decmmmgthe 
CFr afncumor -sthcrurfacr ofAI. 13 lllurV..d m R p r s  

1.Arod B. Sosalld ~wfmqucrry rontoun (more mmctly, 
mo-CF ro"t0un) separate rrnpr or ooncx I" which nevmns 
wlfh C R  ulthln "arm," requenoy ranger .re located 

Although the coshleotoplc oganlzallan of anstomleal 
pmjectmr IS the basic rubrfnte or oentrsl tonoepn s 
rhould be cmphasaed that !he frequency funlng o f  central 
neumns a not dstsmmed aolcly by there patterns or 
anatomlsal Eannectlvlty Ralhcr. ,her= I S  a good dral or 
eonu.rgenos of  mput dmved from dlfflre", rsglon. of tho 
eahlr. (I e .fromdlff"rent feq"eqch."ncls) onto3mg1e 

. " 
ecntn1 ocumm I S  dcnved 2nd malnuined compumlonally 
by ,he mmtegntmn of  t h e  conv<gm, (wclutor, and 
,"h,hmy) mpsr I,  m largely 8 , .  conr.q"cncL ofrbsnger 
lo the re1atwr Smnglhr or ,her oonvFgml inpvts and 





nnnw *np. of uan in the rcequcney map dcnved rmm 
rl~mvlrlm ullhrnonnsl ~psllafrnl err (wa rlmdmg). and that 

whleh Ihs higher CFI wauld normally have k m  mprarcnbd. 
Pmqucney mnp plartnuty o f  thm so* hnr bacn b n b d  m 

I" mm, or thcac .Ndies, de auditnry mncx w.9 mapped 
w r ~ r  monthl anpr the coch~ear M O ~ ,  and the time 

c o u m  ol Ihc change3 m c o n d  fmqumey orpniuuan IS 

themrom no, how". I" the somstormsory syaam, In which 
analogous plnatmty m cortncal map of the body rvrfnce 8s 
men rs a conscqucnsc d p m p b e d  ler#on* (dl@, ampl#t%lmn 
or nerve mt#on), nomcofIhe changer cmtnbumg tooon#ul 
r~organlulmn wsur mmdauly aRa Ihr pnphcml Icnon. 
whdr olhn bkr place m m  gndually 161 1, 0% lhkdy that 
Inlon-lndured audnlorj UXfluxfll plartlaly lnvolvca wmlar 
*on-term a d  longrr-tmm cbangri 

compknnstion for chi prn~hehsra~ IWSS, a should bc noted that 
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related llartlclty I" the only lnvcntl~atlon o f  the oryanllatl"" 
of audmry conex ~n humane wnlh 4-ly-dapmg hearmg 
l a w %  memch n a l  1241 prcrenld magndmneephrlogm~h~r 
(MEW ev#dcnoc for an cxnandcd renrerenlalion o f  lcr#on- 

Vllnlng on "N.1 ,me""& mechanam<, but evidence rmm 
0th~. studla i n d l a l r  that a, l a *  In ,"me carrs the changes 
are lnlnlnglpcrlfio 15. 261 

6. CONCLUSION 



1161 1380 
19 hrrl, E ,  and SMWR K . ( m )  " E M !  rumulanond 

Ulr mdlvlri rrn I,, -rr ,",,,won ,,la and mmpon, 
& . V u r o l % ' ' H a  Ha. 1W41-76 

m H ~ . ~ ~ , R , s ~ ~ M . R  K . H C , ~ , S , ~ ~ K I ~ , R . ~ I P ~ )  
-R~lrroflhrpnlw'Y'Y"dddd"/"/"/""/xtorlermmllarnula,an 
or*= a v d l l v  n m <  1" Lhc rongrnltally dcnfWhllL mL" H l n  
R X  112.115~11, 

21 Vollmsr, M,SnydcC R. I,,I.mLc,P A ,Bc~cd,R L , M M , C  
M ,  and Rehsrhrr. S J (1WV "Tlrnpanl proornlcs ofobmnr 
Crnhl... rliclrl~al sl,m"lnll.n d.tCrmrn. Irnpml mw*,on 
ofncvrans in eal ~ ~ ~ ~ N I I I I Y I Y I : '  J N~rqhy1108 11.2881- 
2902 

22. Snyder, R .  Leak, P. Rchchr, S. and B n l .  R (IS51 
'7rmporal ,%.o,"son or mmn. 8" n t  ,"Tolor m,,,rv,vr lo 
~ o h i i ~ b l n r ~ l ~ ~ l ~ ~ ~ m u I ~ ~ ~ n . ~ ( T i c ( T o ~ ~ W d d ~ ~ ~ n p  
. n d i h n # c  a#mubtson:l Neuwhmol 71.U947 

21 BaqE,Chmp,L b . W d r . l , a " d M m c n r h , M  M (2000 
'7r.-l I l r n r n t Y  m Ihc pnM" . u * , ,q  ma 1"d"icd by 
~ l p r r m ~ l I n m m l . " N m ~ r r N N r o r n  7,374981 

24 Dlcmeh, Y.  Nmorhslk. M .  EIoII. W .  Rqan, %,and Mtey C 
(mnr-casc8~ rmrsmnllvn m p l r n t r w t h  high frrqumiy 
mchlmrhrannglar I l ia?  Rm 358. 1-7 

25 M0ms.J S.Fnsl0n.K I.andDoIan.R 1,19981 "Exanmw 

a". 8 I ,  ..or .I : R' i. 1 n. <t".\,l2.5 w.  ha- 

'h  I 'ml L' H,.t, L L In.#? U L I ~ C  rr. 'L ~ ( K I I .  
I, IUD, Il.n.rfrrlir ."?U.~-e.l .,. I 9  ...,a 


