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Mnyoviepotl StemrAdToveng
TOV QUGUATIKAOV YPOULOV KUl 0 POLOS TOVS
TNV GAANAETIOPAGT] GUVTOVIGHOV

@4 wiioops tHPO yid dVo @uoikég dradikaoieg mol elver mdvtoe
napoficee otd mpaypatikd wpofriuata kol ol 6noleg éanpedlovv dpucti-
K0 16 guivépevo tob Guvrokuéﬁ, npoxaroviag fva eidoc évepyol Siamdd:
wvone 1OV OCpRaTIKGY ypauudv tob dréuon ki dpa dvrictoryn EMdttooT
g ovvapols évepyod Swtopdls. Ilpdxettar do° &vdg yid T4 damddruver
Doppler Avp(*) x1 4¢° £t€pov yvid THV kpovotiky Swarmidtuven Avd*) mob dpetl-
hovton kol ol d0o otV kivnon thv dtdpev 1 poplov tod pdoov. “Onwc
gyoue Eavanel 1 Swuridtover Doppler npoépyetor dnd th perordmon nol
npoxaiel otf] cuyvotnta 1ol ékmeundpsvor potoviov 7 Bepiky xivnon
100 drdpov mov 16 Exméunet, Kol 1} 6mola didstar 4nd 16 yvword tono

A\’D
Vv

olc

Snov v = \/ 3kT/M 1 péom Beppixyy taydtnta oV dtépwv 100 depiov kol
M = Am, § péla tol nupfva toug mot Grobitope St Eyet palind Gpud

A. @0( VoL ?\,OU[()V
A / T

v Amyc’

ométe yid Beppokpaocio neptfailovrog (kT = 1/40 eV) xai pé pélo Apeplac
o0 npwtoviov fon pé 10%V, Bdyoue

Avp _ 107° (18)

s 338

v VA

an’ 8mov, yid wé tomiky ypopp otd 6potd (v = 10"°Hz), naipvope

Avp =~ 10" Hz (19)

Ev@d 16 dvtioTolyo euokd mAdtog yid Evav érniong Tumikd xpdvo Lafic T
~ 1078 sec 06 icobtat pé

Av=="r =—2 = __ =~ 10 Hz (20)

Biénope £rov 61 1) SemAdroven Doppler of Gspuoxpacia Soupatiov sivar yilisg
REPITOU POPES PEYAADTEPT AT 1O QUOLKS TAdTOS YPapiAc.

665,39 —

(*) “D” = Doppler xai “c” = collision, npopavdg.
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“H gpovotikf dwanhdroven, dv xal desiietar Eniong otiv xivnon tdv
Gtopov, Exet Swupopstiky ouoikh Baon. "Av L elvar 1y péon ShetBepn Sia-
Spopn tdv Srov tdv dtdépev Tod deplov, T61e 16 kabéva dn’ adtd 04 Hei-
ototal TV kpovon kanown Ghlov pé cuyvdtnra mov xebopiletal ard 16
HEGO ¥povo Kpovong

Te =

<=

(2D

Smov v T péan Beppikh Taydtnte tdv dtéuev tob deplov.

"H Baocwr| oxédyn thpa slvar §) 86 "Av &va dtopo déystor thy éni-
dpacm pilg ypovopstafariopevng Eantepiktic dvaung the onolag A dvd-
*uot Fourier divet Evo gdopo ovyvothtov elpoug Av yipe &ré 1 ototi-
K1 TR v = 0, 161 16 dtono 8d dvrodidooel pé 16 dLatepikd nedlo dvép-
veeg nov B4 koidntovy wid [avny ebpovg AE = hAv. Ztiv neplntwon pac,
rmov 1) Eatepucy; énidpoon moipver 1 uwopen wilic Ttuyeiag Swdoyfig
kpovoTik@Gy naiudy pé péon ypoviky dndotaon T, 7 dwkdpoven nod 84
tplotator 1) dvépyeiwa kdPe otdbung, Aéyve 1ol dvepyswkol mdpes-ddos
petabd 1dv cvykpovopdvay dtopwmy, 8¢ Eyet THV Tun

AE: = hAv, = h
<
Snov Bemphoape wpopuvic 811 16 guoputikd £dpog Ave 1ol Tuyaiov xpou-
otixod nedlov 016 omoio Ondkeital kdBe drouo Ba iooltor mepinov pé 16
dvriotpogo tod péoov ypdvou ustald Swudoyikdv kpodoenv., Mnopolue
roimdv va moBue 8t ol xpolosig npokalolv Sramddroveon v dropikdy
ctafudy eSpovg AE. = h/t. ol tdv ypappdv 1ol dviictoryov gdouarog
ovyvothtov fon ué

v
=7 (22)
!
g &vo tomxd dépro péoo, Snag & dépug of xuvovikée ouviiikeg,
Bdyope
1

e =~ 107 %m

I = __1__ =
no o 19%.1071

dmov BéBara Epupudoaps 16 yveotd pag tono tfig péomng Ehedbepng Sw-
Spoufic Bsmpdvrag 81t f dvepydg Statopn kpolong petoll 1dv dtépmy 1ob
uéoov glval don mepinov xal 1 yeopstpiky tovg Swwtoun(*). "Coo yid
péon Oeppixy) Toydtnio v of Bsppokpoactia Sopatiov kal yud Eve tumkd
dropixd dpbud A =~ 10 Bayous

v 107
5%-\/——; =y~ 10° cm/sec

ombre § (22) B4 dhoet 1id THY xpoveTikt dwamidTover Ave 16 dnotéhecua

() ADTS slven yov8pikd cwotd vid Sheg tic kpovotikés dAinhemdpdosig netall 0d8éte-
pov Gtduev dhié kal petalt idviov.
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Ave = 10°Hz (23)

mo¥ elval il Tipy caedg ueyorvtepn 4nd 16 gpuowd mhdrog ypopptic (20),
GAAG mikpdTepn, woatd plo téln peyéBovg, and T Swenhdrvovon Doppler
(19). TWd vd droxthicops wid duecdtepn dvtliinyn yid 16 ndg petaPdiie-
o1 7 kpovotiky dwnidtovern Ave cuvaptios: thig nleong kal tfic Beppo-
kpociag 1ol deplov dév Eyoue nupd v 4 ypdwoue o1 HopoTy
v_u
fE T e I 24
Av " T7no nuo (24)
kol vd dvtikatacticops katény té n kol v pé tig ékepaoeig toug Gré THY
Kivntikt) Bsopia t@v tehelov deplov. Anhadn Tic

_ 3kT _ P
U_\/_M— (M—Amp) 5 fl—-E:I',
Bdyope &rotl 16V tEAIKS THTO
Ave S b (25)

6 omolog pdig Aéer 8tu 1) kpovoriky Swamhdtovon elvar dvddoyn ué v mison tod
deplov xal dvriotpdpng dvddoyn pé Tty tetpayeviky pile thc Beppoxpaciac Tov.
"Etot yiud tig tumikég miéoeig oté cwhrva &vog Milep depiov —p =~ 1 Torr
~ 107 at— 7| Swamhdtuvon Kkpovoeng Bdvar yileg gopég pikpdrepn and
v Ty (23) dpo pikpdtepn ki 4nS 16 guoikd mhdtog ypappdic (20).
Aedopévou Spmg 611 ) kpovo ikt Stamddtuven elvat dveEdptnTn THC cuYVO-
trTog, v i StamAidtuvorn Doppler éEaptdtar dvoloyikd én’ adtiy slivar
Gvapevépevo 8ti i mpd TN B KupLapyel drévavt otr deltepn OTHY TEpLoyT
BV LOUNADY CUYVOTTOV.

©d deibope thpo 8t Scov deopd ™ Swdikacia thg dnoppdenonc
cuvtoviopod pilig goteiviic déoung and Eva déplo, 16 droteréopato Tiic
Bepukfic kiviong tdv dtdpmv tov propodv vd Anebodyv Or” Syiv pé v
anin dvrikatdotact, otév tino tfig évepyol Siatoufic, Tod QuoKOD ThG-
toug Ypapufic AE pé v dtevpupévry touv tiph AEp § AE.. ’

I'é va kdvope 16 cvrhoyiopsé miéd kabopd dnobéote St 1d dtopa Tob
depiov péoov pag elvar dxivnta évd 6 edg mob xurolviar vé drnoppogn-
GOLV TPOEPYETaL GG pid Ny, Tawtdéonpov dtépev pé Beppokpasio don
kai to¥ mpoypatikod deplov. Yrn' adtég tig cuvbfikec 1d gutdvia tod
npoosTintoviog eatog Biyovy pd ketavopr cuvyvotitov elpoug Avp ki
Emopévag 1 mbavétra vd Eyst 16 kabéva dn’ adtd cuyvétnta péoo oté
ToAy otevétepo SidoTnpe Av mob dvtictotgel o) Quoiky (hvn dnoppd-
onong tdv dxivnrov dtéumv 1ol otdyov, Blval

Av _ AE
AVD AED
Kl aUtog Bdvar mpopavds ki & mapdyoviag katd tév dnoio B4 petwbel 1
mbavétnta droppdenong 1ol pwtoviov, ki dpa 1 dvtictoryn dvepyde Siu-
Top. O tinog (5) 86 npénst Lowndy vé mokhomiaciactel ué tév napdyo-

(26)
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vte (26) xai t6 dnotéhecpa 06 elval Snwg 16 elyape mpoavayysidew: Td
puotkd mAdrog ypopufic 96 dviikaraotabel dad ud évepyd Swumlatvouévn Tyt Speiid-
pevn eite 16 pawvopevo Doppler eite atig iatopikés kpovoe eite o cuvdvaouévn
toug dpdon. Lty tehevtaio nepintwon propel vé deifer kaveic 811 i dhuer
dtamidtuvon 84 didetor dnd 16 dfpoioud AV HEPLKBY SLOTAGTOVSEGY,
Gdvatl dniadn

AVigra = Avp + Av, 27

1 Gxopa 6pBdtepa
Avior = Avp + Ave + Avy (28)
6mov othv (28) ovunepihdfape kol 1t evoiky) Swurhdivvon Avy mpocop-
TOVTdE g thpa kot 16 dsiktn «N» (= Natural) yid xadi{tepny Sidxpiom.

v npaln PéPaia 16 euoikd mhdtog glval 1060 mold pikpdtepo Gnd Td
b0 dhie ©ote 6 ovvunoloyionds tov 1 i va Eystl Gueintéec ouvénsieg.



