A1a800T1) o€ eAA0TIKOUG
X®POUG

darvopeva avakAaong
kat S0 aong

MdaOnua 6a

Eiocaywyn otnv AKovoTikn
Qkeavoypa@ila




Qaivopeva avakAaong o€ DIETTIPAVEIEC




N

>

A108001M-avakAQoT
OKOVOTIKOU KUUATOG AVAUETQ
oe 600 pevoTa peoa

MaOnua 6a 3




CI

Meétmmo Kopatog

7

Métomo kopatoc

Ax
Nouocg Snell
— AR]— ARZ 20000000000000000RRRRRIRRIRIRONONY)
At %A

MaOnua 6a 4

AR/ _AR, _
sin 6, sin @,

sin@, sindo,




Ala6oomn-avakiaon
AKOVOTIKOU KUUATOG AVAUETA
0€ VA PEVOTO KAl EVa
eEANAOTIKO UECO

sing, _sing, _sing, 4
C, C C.,

p2

MaOnua 6a 5




O = A0 + 21E; Nopog Hooke

- od, ~
<9u':E 6d|+ J d=VDO+Vx¥
2\ OX;  OX

I'ia S1adoon povo oe dVo S1a0TACELS X,Z Y > \P —> ¥

o°d O0°Y
o, = — VD +2
M 0z° 5zax)
o°Y 52\11 0°D
O, = M +2

PV L 070X

MaOnua 6a 6




1 0°D
VO =——
c, ot
1 0°Y
et VY = 2 2
c. Ot
Pevoto X
>
EAaotixko
0,
LIJZ
Z )
(Dlzq)li_l_q)lr

MaOnua 6a 7




Pevotd

FElaotuco

Y

2

VAR

) 1;  AuvapIKO TTPOCTTITITOVTOG AKOUCTIKOU KUHATOG
D,

chr AUVOUIKO QVOKAWMPEVOU OKOUOTIKOU KUMATOG

() 7 Auvapiko d1ad1d0uEVOU AKOUOTIKOU KUMATOG

LPz Auvapiko d1ad100EVOU DIATUNTIKOU KUUATOG

MaOnua 6a 8




2
V2P, — 1 0°D.

_ o) 2 2
| lf C.” ot
Cpl '
Y. Medaywpiouo

TIPOOTITITOVTOG-OVAKA®UEVOU

,*=12

Pevotd

FAaotueo

CDSpZ’CSZ
b 2
4 ? 1 a @,\_ -
| VD, =——=,*=1i,1r,2
c.. ot
Ci =C, =C,, =6C, C,=Cp,
1 0°Y
VY, =—-——2
c, ot

MaOnua 6a 9




MaOnua 6a

Nopog Snell : kx oT1a0ePO

Z

10




MaOnua 6a

-

/“
=

~~
Y
~.

~~

————
——
-
-

AR XFK Zz—at ) | . i (k x—k,z—amt) ™
(I)l _" e :""\Rlze

S
S
~.
~<.
~——e

P
s
—"’

/
N
%4

-’
~. -
~ o
~~~~~~~~

;
1 0°D |
2 _ 2 . i (K X+k,,z—cot)
Vi, =g g B, =T e
p2
1 82\11 (K x+Kg, ,2—at)
VY, = &22....... ¥,=Te e
S2

11




MaOnpua 6b

R;,

PeuoTd

EAaoTIKO

12




0 O .
k, = — k =—sing,
@
k —
2 o .
¢, K,, -~ sind,
p2
i ,
— o .
Ky K,, =—sIN6G,,
C., C., ,,

MaOnua 6a 13




Oplakeg ovvOnkeg otn Olempavela z=0

| — |
X
O-l,zz d1,x d1,z
>
0-2,22 O-Z,zx d2,x d2,2
—_—>

Z v _ _

Gl,zz o 02,22 O-Z,ZX o O
dl,z — d2,z

MaOnua 6a 14




d=VO+Vx¥

O = A0;Ey + 2HE; Eq =& TEy TE,
&; :i(adi +adi] Y->¥ -V
2\ OX; OX
2 2
o, = AV CD+2,u(a S OF,
oz° 826x
oY oY 0D
o, = L — +2

ox*  oz° 070X




MaOnua 6a

—

d=VO+Vx¥

A 00, 0°D,

%Vﬁ%—&zazzﬁﬁﬁﬁ
1
A 0°D
2
@Vq%ch &;

LEA =N

16




O-l,zz — O-Z,zz
o°D, A 0°D, o’D, 0°Y
_ _|_2 2 + 2
Ao T a T
Gz,zx — O
oY, oY, 0D
— +2—=)=0
H ox*  oz° 8zax)
d1z — d22
ob, 00D, N oY,
0Z 0Z OX
q)l — q)li + q)lr

MaOnua 6a 17




Avtikabotwvtag
_ AlkX+k,z—t) 1 (K Xx—K, z—at)
. (K X+K,,2—ot)

\Pz —T ei(kxx+kszzz—a)t)
S

SVOTNUA TPV EEI0WOEWV LUE TPEIS AYVOOTOUC R12 : Tp , TS

MaOnua 6a 18




ak, k. k2 + (K2

sz?2

_k2)2 _ 101 kzZ &)4
4k kK2 + (K2, —k?)? fy Ko/ (@
22"%sz2 +( sz2 x) +( 102)( k21)( ng)

Ry,

SUVTIEAEOTIC AVAKAAOTC ETTITEOOV AKOVOTIKOU
KUUATOC 0TI O1aYWPLOTIKI ETUPAVELA AVAUETA O€ EVA
PEVOTO KAl EVA EAAOTIKO OTPWUA NUIATIELPOV TTALYXOVC

MaOnua 6a 19




4k .k

S22 X

k2

2y2 1 kzz )
k) = CH @)

R12 =
4Kk

S22 X

k2

_k22 101 kzZ 0)4
D7+ ( Pz)( kzl)( Cjz)

MaOnua 6a

20




k >k, k >k, k =k

Ia va £xoue kat ta dvo £idn “
KUUATWV 0TO OEVTEPO UECO

Koo >K,pn Koy > Ky Ko, >K

sz21

kK., >K

MaOnpua 6b 21

X




(Dz . ei(kxx+kzzz—a)t)
p

Xy

L

Edav k22 =K

. —kZ Al (K X—at)
D, =T e e

dev £yope xupatikn Avor oto evtepo peco. H Abomn dnAwvel ekBetika
aITooBevuevTt) CLVAPTIOT) IOV TTEPLYPAPEL TNV WG TTPOC Z OUVIOTWOA TOV
Svuvauikov.

MaOnpua 6b 22




C,y > C C, > G

_ C., . : C,, .
sin@, = —2sin 6, sing,, = —=sin g,
C, C
\ v v = 1 Cl - 1 Cl
Avo kpiolueg yovieg 6, =sin~— 6, =sIin" —
Cp2 Csz

Mo 6,>60,, xa 6>60, sing,>1 sing,>1

0,,0,, €C

|

k22 — igz , kszz = iqz

MaOnpua 6b 23




kzz — igz , kszz — iqz
D, =T et W, =Te et

Agev vitapyel 010001 KUUATOC KATA TOV Afova TV Z
OTO OEVTEPO UECOV

Aev vitapyel 6100001 KUUATOC 0TO OEVTEPO HETOV

MaOnpua 6b 24




4k kK2 + (K2, —k2)2 — (P )2 @'/, )
R, = P> K, C.,
2

- 2 2 L2\2 (P K, 4
4k22k322kx+(k522 kx) +(%2)( 2k21)(a) C:Z)

4
n = Arctan{?2 X C324 [-49,0,k > +(q,” +Kk )]}
Y, o

‘RlZ‘:]'

MaOnpua 6b 25




OA1KT) AvaKAQOT)

(Dl _ ei(kxx+kzlz—a)t) 4 Rlzei(kxx—kzlz—a)t)

———
e S

D — ei(kxx+kzlz—a)t) B ei({?n}rkxx—kzlz—a)t)
,=e e T — e

. —05Z A1 (K, X—at) . —QyZ A1 (K X—at)
O, =T e *€e VY,=Te e

H axovoTtikn evepyela avakAaTal 0OAOKANPT 01O
TIPWTO UECOV

MdaOnpa 6b 26




OA1KT) AvaKAQOT)

Eav C,, <C, 0gv vmapyel oAkr avakiaon.

Eav C,, > G vnapyel yovia mpoomtwong petd myv
071010 O€V O1a010ETAL AKOVOTIKO KUUA OTO OEVTEPO
LUEOO.

2 L2\2 (P K, 4
ok + 02, =) = (P )% @)

2

4k22k322k2 + (kszz o kf)z + (%2)( 22 kﬂ)(w ng)

Ry,

MaOnua 6b 27




[Mapadelyya uttohoyiopou Tou R, WG ouvapTnon TNG Ywviag TTpO0TITWONG

Reflection Coefficient

09t
r:f’!ﬁﬂﬂ msec
08y c,,;=1800 misec
a7l ¢ =000 mfsec
@,=1000 Hg.fmj
06} 2,=1350 kg'm
- f=500 Hz
057
0.4}
0.3t
02t .
01 .
|:| 1 1 1 1 1

| 1 1
a 10 20 30 A0 A0 2] 70 80 a0
Angle of incidence (Deg)

R12 — R12 (‘91)

MdaOnpa 6b 28




