Elettan II.

Latas, hallas

Molnar Péter, Allattani Tanszék



gu ¢ ‘ "

i internal (inner) ear.
% The ear has three principal regions: the external (outer) ear, the middle ear, and the inte (
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To which structure of the external ear




Gyonybagoly (Tyto alba) tajéekozodasa

Hangforras lokalizacidja 1-2 fok
pontosséggal (teljesen sotétben is képes vadaszni)

Mi alapjan?

Beérkezo jelek 6sszehasonlitasa (2 ,,fiil”)
1. Hangerosseg

2. Hang beérkezési/vegzodeési latencia
3. Hanghullam fazisdifferenziaja

Hallojaratba helyezett hangszoro
10-80 mikrosec faziskiilonbségu hangok
Merre oriental a madar?
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7 The right middle ear containing the auditory ossicles. (See Tortora, A Photographic

Figure 17 17
atias of the Human Body, Second Edition, Figure 3.14.)
common names for the malleus, incus, and stapes are the hammer, anvil, and stirrup, respectively.
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structures separate the middle ear from the internal ear?
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40-4. dbra
A kazeépii ikaj

ozépfil mechanikija: a dobhartya és a halléesontocskik
l'itlkln.. E. M..EIE??IHJI: In Physiolagy of the Ear. Szerk. Jahn, AE,
Santos-Sacchi, |, Raven Press, New York alapjan)
Az dbrdin a mechanikai ekvivalens modellt piros szinnel tontettik fel
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40-1. tablizat

A kiilonbozé hangforrasokkal keltett hangok
hangnyomasszintje (dB SPL) és ezeknek a 2? (Pa
referenciaszintre vonatkoztatott hangnyomasa

Az auditiv periferia vazlata

Hangforras Hangnyomasszint 20 pPa-ra
(dB SPL) vonatkoztatott
Felst hatr hangnyomas
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40-2. dbra

Az emberi hallis frekvencia- és intenzitastartomanya Rt’])l'.'lIffg{'pmn[ur Z;!j;_i 140 10000 000
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nts in the stimulation of auditory receptors in the right ear. The numbers correspond
Wea has been uncoiled to more easily visualize the transmission of
wa vesiibular and basilar membranes of the cochlear duct
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F r 17.20
to the events listed in the
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1;) Which part of the basilar membrane vibrates most vigorously in response to high-frequency {high-pitched) sounds?

Physiology of Hearing

The following events are involved in hearing (Figure 17.20):

(]
(2]

The auricle directs sound waves into the external auditory
canal. i
When sound waves strike the eardrum, the alternating high-
and low-pressure of the air causes the eardrum to \ihr‘;:n;
back and forth. The distance it moves, which is very small,
depends on the intensity and frequency of the sound waves.
The eardrum vibrates slowly in response to low-frequency
(low-pitched) sounds and rapidly in response to high-
frequency (high-pitched) sounds.

The central area of the eardrum connects to the malleus,
which also starts to vibrate. The vibration is transmitted
from the malleus to the incus and then to the stapes.

As the stapes moves back and forth, it pushes the membrane
of the oval window in and out. The oval window vibrates
about 20 times more vigorously than the eardrum because
the ossicles efficiently transmit small vibrations spread over
a large surface area (eardrum) into larger vibrations of a
smaller surface (oval window).

© The movement of the oval window sets up fluid pressure waves
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40-5. dbra
A cochlea hosszmetszeti és keresztmetszeti képe
A) A sikban kiteritet! cochlea hossemetszet| képe
von Békésy, G, (1960): | xperiments on Hearing. MeGraw=HHI, New
Yok alapjdn
B} A cochlea keresetmetszeti képe
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40-7. abra
C) A Corll-szery nagyitolt dbrdzokisy

A vandorlo hullam a cochleaban
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A mechanoszenzitiv szorsejt vazlata

5 4
A cochlea folyadékko mpartmen

cial

I
\ [ Afferens vegztdés

B | Endolympha Kitérités ;’/ﬁ////} |
|

Depolarizacid

Feszilltségiiiggs
Ca*-csatorna

| Perilyma‘n; 1

"\"Ailﬁrse

jt - E
B) A It nyugalmj dllapotbgn

SZ0rsej
Orsejt dcpghn?jci

12 a stereociliumok kitéritésének hatdsdra

jei €s az endocochlearis poten.




Nucleus cochlearis anteroventralis lzofrekvencias laminék

/!

Cochlea

40-13. 4bra
chlearis magban

Tonotopia az anteroventralis co
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40-14, 4bra

A félkords ivjaratok fejen beliili elhelyezkedésének vizlata

A fels6 vizlaton a kétoldali ivjdratok sikjat dbrazoltuk. Az egyes ivja-
ratokndl feltiintetett nyilak a sz6rsejteknek az ividraton beliili orientd-
clojat jelzik, a nyil hegye a kinociliumok irdnydba mutat. Az alsé viz-
laton a fejnek az 2 helyzete szerepel, amely mellett a két horizontalis

_i*)ajéral (a felsd vizlaton H) valgban vizszintesen, a négy figgbleges iv-
Jarat (A és P) valéban figgblegesen fekszik.
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40-15. dbra

Az ampulla szerkezete és a horizontilis felkdrds ivjarat miks-
deése
A) Az ampulla szerkezete

B) A horizontilis ivjdrat receptorainak aktivitdsviltozdsa a fej balra
Lorténd forgatdsakor
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Az eltérd tavolsagban elhelyezkedd pontok leképezése a ket
retina korrespondedl6 és diszparat pontjaiban

Kandel, E. R., Schwarz, |. H., Jessel, T. M. (1991): Principles of
Neural Science. 3. kiadds, Prentice-Hall Inc. Englewood Cliffs,
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K., Mollon, |. D. (1983): in Color

Vision: Physiology and Psychophysics, Mollon, . D. és Sharpe, L. T.
(szerk.), Akademic Press, New York alapjén
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ON centrum és OFF centrum tipusd ganglionsejtek receptiv mezdi
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A latépilya hemidecussatidja
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; - e geometriai
Optic nerve alakzatok orientacisjanak valtozésra

Gangion cells ' H :
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: | Py = Optic chiasma 'Ons in the cat striate cortex. |. Physiol. London, |48 544-591
Optic tract \ alapjin « 148, 544-591.
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