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•Poiafainìmenaephre�zountas matastaasÔrmatakan�lia?
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TadÔobasik�fainìmenaseènakan�likinht¸nepikoinwni¸n
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•
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2
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W
c
→gr gorhmetabol sthsuqnìthta(freq

u
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∆

θ
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+
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•Parathr steìtihmorf diale�yewnexart�taitìsoapìtoeÔro
z¸nh
sumfwn�a


W
c

ìsokaiapìtoeÔro
z¸nh
pouqrhsimopoie�tosÔsthma.

•'OtantoeÔro
z¸nh

Wpouqrhsimopoie�taigiathmet�doshe�nai

<
<

W
c (p.q.

W
1 ),è-

qoumeep�pedhdi�leiyh(fl
at

fad
in

g).Alli¸
hdi�leiyhonom�zetaiepilektik sthsuqnìth-

ta(freq
u
en

cy-selective
fad

in
g).

•Diaisjhtik�:'Otanmetad�doumearg�(kaideigmatolhptoÔmearai�sthnèxodotouprosar-

mosmènouf�ltrou)denmporoÔmenadiaqwr�soumetamonop�tiametaxÔtou
kaiblèpoume

apl¸
thnenèrgeiatoulambanìmenous mato
nametab�lletai.
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Fainìmeno
D

o
p
p
le

rkaiqrìno
sumfwn�a


•Upojètoumeìtiopompì
metad�deis ma

x
(t)

=
cos(2

π
f
t).Odèkth


lamb�neis ma
y
(t)

=
α

cos(2
π
f
(t

−
t
d )),ìpou

t
d hkajustèrhshtou

hlektromagnhtikoÔkÔmato
lìgwpeperasmènh
taqÔthta
toufwtì


c.

•E�nhapìstashpompoÔ-dèkthisoÔtaime

r,

t
d

=
rc .

•E�nodèkth
apomakrÔnetaiapìtonpompìmestajer taqÔthta,

r
=

r
0
+

v
t
⇒

y
(t)

=
α

cos(2
π
f
(t
−

r
0
+

v
t

c
))

=
α

cos(2
π
f
((1

−
vc )t

−
r
0c
)).

•Epomènw
,odèkth
blèpeitoprosp�ptons mametatopismènosth

suqnìthtakat�

f
D

=
−

f
vc

=
−

vλ .
•Genik�(e�nhk�nhshg�netaiupìgwn�a

θ)hmetatìpishsuqnìthta
lìgw

D
op

p
lerisoÔtaime

f
D

cos(θ)
=

cos(θ)
vλ .
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Fainìmeno
D

o
p
p
le

rkaiqrìno
sumfwn�a
(2)

•K�jemonop�tistakan�liapoludiadromik 
di�dosh
èqeidiaforetik metatìpish

D
o
p
p
ler,

an�logamethntaqÔthtatoupompoÔ,toudèkthkaitwnanaklast rwnpoubr�skontaisth

diadrom tou.Ep�sh
,oitaqÔthte
endèqetainametab�llontai.

•Epomènw
,oimetatop�sei
suqnìthta
lìgw
D

o
p
p
lersqhmat�zounmiaperioq gÔrwapì

thsuqnìthtafèrousa

f

c (D
o
p
p
ler

S
pread).

•'Estwènakan�lime
L

tap
sthqronik stigm 

t:
h
(t)

=
∑

L
−

1
l=

0
h

l (t)δ
(t

−
τ

l (t)) .

•
D

o
p
p
ler

spreadgiaènaapìta
tap

stoukanalioÔ:
D

s
,

m
a
x

i,j
f

c |τ̃
′i (t)

−
τ̃
′j (t)|(τ̃

′:

taqÔthte
,

τ̃
i :ìlatamonop�tiapouenswmat¸noumesto

tap
τ

l ìtandeigmatolhptoÔmeto

kan�li).

•Qrìno
sumfwn�a
(C
o
h
eren

ce
T

im
e)

T
c
≈

1
4
D

s .E�naiènamètrotoupìsogr gora

all�zeihtim tou

tap
h

l (t)stoqrìno(hallag ofe�letaiseallagè
th
f�sh
tou

s mato
lìgw

D
o
p
p
ler).
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Par�deigma(T
se):To�qo
mean�klash(epistrof )

•Odèkth
kine�taimestajer taqÔthta
v:

r
=

r
0
+

v
t.

•Ped�ostodèkth:
E

r (f
,t)

=
α

c
o
s
2
π

f[(
1
−

vc )
t−

r
0c
]

r
0
+

v
t

−
α

c
o
s
2
π

f
[(

1
+

vc )
t+

r
0
−

2
d

c

]

2
d
−

r
0
−

v
t

.

•Toap'euje�a
kÔmauf�stataimetatìpish
D

op
p
ler

D
1

=
−

f
vc .Toanakl¸-

menokÔmauf�stataimetatìpish
D

op
p
ler

D
2

=
+

f
vc .

•Diaspor�

D
op

p
ler:

D
s

=
D

2
−

D
1 .
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Par�deigma(T
se):To�qo
mean�klash(epistrof )

•Mepr�xei
,mpore�nadeiqje�ìti
E

r (f
,t)

≈
2
α

sin
2
π

f
[

vc
t+

r
0
−

d
c

]

sin
2
π

f[ t−
dc ]

r
0
+

v
t

.

Dhlad ,hperib�llousath

E

r (f
,t)metab�lletaihmitonoeid¸
me

suqnìthta

f
vc

=
D

s
2 lìgwth
k�nhsh
toudèkth.
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TaqÔthtadiale�yewn(fa
st/

slo
w

fa
d
in

g).

•HtaqÔthtadiale�yewnkajor�zetaitìsoapìtofainìmeno

D
op

p
ler,ìso

kaiapìtoqronikìdi�sthmapouqrhsimopoioÔmetokan�li.

•Stosq maapeikon�zetaitopl�to
enì


tap.'Otantokan�liqrhsimopoie�-

taigiaqronikìdi�sthmath
t�xh
tou
T

c (p.q.

T
1 )hdi�leiyhe�naiarg ,

all�w
e�naitaqe�a.
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Anakefala�wsh

•2basik�fainìmenastokan�likinht¸nepikoinwni¸n:
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