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Dvo®0 QOGS ®AL YOURULRA TOLAOUEVO QOGS

Onwg eidape oe TEONYo Uevn evotnta, To pms (dmmg dAlwoTe
0AO®ANEN M MAerTOOUOYVNTLRY arTLvOPOALRL) elvar eyrdooLo nAe-
RTQOUOLYVITLRGL X LOLTCL, TOL OTTOL0L EEXLVO vV OITO (oL POOTELVY) TINYN)
NOL KLVO VTOL EVO YOOUUOL TTOOG OLES TIS KATEVD VOELS.

O ovviBeLg YoTELVES TNYES (). AMOUTTNOOS TVQOKRTDOEMG,
"HMog #th.) amoteho viow omd peydho aolbud atopumy 1 Loglmv.
To poTeELVd ® POt TOQAYOVTOL AITd OAOL TAL ALTOUNL RO LOQLAL TOU
VAMXO  TTOV eXTTEUTTEL TO g. KdBe dtopo 1 udpLo exméurmel Eva ue-
UOVOUEVO % UCL.

Ze ndBe T€ToLo % poL To NAERTOLXO TTEdLO €xeL Ole Buvom TahG-
viwong ®dBetn mpog ™ die Buvon dddoong Tov ® patog. H die -
Buvon taddvimong xou 1 die Buvon dddoong rabopitouvv éva ov-
YHEXQULEVO ETTTEOO TAAAVTMONG YLOL AOE LELOVIUEVO % oL (OYN-
uo 1-18). Karaiafaivouue Aowov ot

To q@uowrd pug givar o vOeom TOALGY ®opdTov e didgoga, emi-
Ted0 TEAIVTOOTS TOV AEXTOLXDY KOL LOYVIITIXOV TOVS TTEdimV
%L TUyaieg OLevd voelg duddoong.

I va ®otavooouue To QALVOUEVO TNG TTOAMNOTNS, CLOHEL VOL TTE-
QLOQLOTO UE OTN UEAETY UOVO TOU NAEXTOLXO % UATOC. AV TO €Tti-
71€00 TOAAVTOONG TOU NAEXTOLRO  TTEDIOV EVOS NAEXTQOUOLYVITLXO
% UATOG ElvoL OTABEQO UE TO KQOVO, TOTE TO X U0 OVOUALETOL YOO~
urd TOAMUEVO.

Aopa:

To @og eivar yoapprd Tolopévo, 6tav To eninedo Tohdvio-
0115 TOV NAEXTOL®O TOVU EDIOV )€l Evav #0.000LOUEVO TEOTT-
VOTOMOO 0TO (OO0 ®oL Nio ®a.0ooLopévn de Buvon duadoong.

To guowrd pmg ToL deyOUAOTE ATTEVOEIOS OITO IUOL PMTELVY TNV,
ETTELON TTQOEQYETOU OUTO TTOAACL ATOUOL 1) LOQLLL, €XEL TOMMG eTtimedo
TAAAVTWONG ROL CUVETIMOG OEV E(VOL TTOMDUEVO.

To guowod g amewoviletar ToQaoToTnd 0To oxnua 1-19aq,
EVM TO YOOI TTOAWUEVO g 0To oynua 1-19, v.

IToAwT26 iAo - IloAwTiig

To qpuord pmg elvon SuvaToV, TEQVHVTS OO RATAAANACL QiA-
100 (TOA®TES) 1) TOOALVOVTOS RATAMNAY AVARAAOT, VO UETATOOL
el o€ YOoUUAA TOMMUEVO PWC.

TNa va xatovonoouue T givon axQUBdg To TOAWTLRO PIATQO, 0
ToQarolovONooUUE T SLadLROOTOL TOAWONG EVOS UNXOVIXO R UOL-
T0G. OUUIToupEe OTL EVOL OTTO TOL Y OVLRA R LOLTOL ELVOL KOL OUTO TTOU
TOQAYETAL, OTAV AVOYRATOUUE TNV ArEN EVOS OYOVIO V. TTAAAE-
Tal. Anuovpyo pe €tol éva eyrdoolo ® pa (oxnua 1-20a), To omoto
ALadideTon oravoviota. Anhoadn ®dbe OTOLYELDOES ROUUATL TOV O)OL-
vio TtdAleTon o€ dLopoeETRA eTtimedal.

Av mopeuPahouue Vol TETAOUN PE XATOXOQUEPT OYLOUT OTN OLE -
Buvon duddoong tov » patog (oynua 1-208), €tor dote 1o ooVl

Ate Qvvoy diddoons x uarog

1-18 Zrryuidrvmo nhextoouayvnTino x HATOS.
Onws yvwoilovue, 1o nAextoouayvtizns x ua
amotedeitar and d o eyrdoolax uata xdbeta
ueta€  tovg, éva nlextoixnd xat éva puayvii-
#0.

Eninedo ralTwwang
=N @ %
(a) (8)

Exinedo taldviwong
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1-19 (a) To guoxd gws xat (B), (y) To yoau-
Uixd Todwuévo pwg.
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1-20 Iiow amd ™ oyowj to % ua eivar Todw-
Uévo.
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vau SLEQYETAUL QIO QUTO, TOTE TOL OTOLYELNON KOUUALTLOL TOU OYOLVLO
7oV Polorovion HETE TO TETOOUN TTAAALOVTOL O £VOL XOUL WOVO ETTI-
7€d0, TO YOQUXTNOLOTLRO ETiTEOO TTOV 0QITEL M OYLoUN 1e T Ole -
Buvon duddoone. H oyroun oty mopastdve dadiraoio amotéleoe
TO MOAMTLXO PiLTEO. TO POUVOUEVO OVOUALETOUL TOAWOT) TOV Py -
VIXO % NOTOG.

DPvoIxo pwg

G EE",
1
fivy ~

Enimedo moAwong

Mo v TOAmoN TOV YUOLKO  PMTOS YONOLWOTOLO UE ELOLRAL
TohmTrd pidToo. ‘Otay T0 S TEOOTEOEL OF TOAWTRO PIATO, TOTE
TO QOGS TOV eEEQYETOL atd owTd elvon Tohmuévo. To emimedo ta-
Aavtmwong givar autod ov xaboileton amd 10 VAKO Tou QiATOV.
To % poato pe emimedo Tohdvimong #dBeto mEOg T0 eminmedo mov

1-21 Pvoixd guwg diépyetar amd ToOAwTI®G Qit-
700. Ot 00150VTIES TAAVTHOELS EYOVV ATT0QQO-
@nOei 0AoOYEQWS, EVH OL XATAKGQUPES UEQLXAG.

1-22 Ta omowadijmote ywvia wpocavatols-
OO  TOV EMTENOV TOAWONG TO YWTOX TTA-
00 UETOAEL TNV (OLa EVTao QWTOS xal 1) Poi-
OXEL (01 axQIPOS e TO ULTO TG EVTAONS TOV
TQOOTTTOVTOS 0TO TAAXIOLO TOV TOAWT].

1-23 Me t0v 600 «EvTaon Tov mQOaminTO-
VTOS PWTOS» EVVOO UE TNV IOY avd [ovd-
oa emmipdvelag. Ag 1o do ue avalvrixd:
Ta nlextoouayvnuind x para Exovv evéo-
YeLQ, OTTws yia TaQdoELyua 1 axtvofolia
Tov "Hhov xar j axtwofolia twv o ovaw
wxpoxvudrwv. ‘Eotw Aowwdv ot égovue
o otoryeldon empdveia AS, »dbety oo
) die Bvvan diddoons Tov x uarog, wov
Oéyetar ovveyds evépyeta AW ae yoovo At.
To wnAixo AW|At ovoudGetar 1oy 6.

H 10y ¢ avd puovdda emipdveias ooiGetal
g &vraon tov % uatos. Anradi:

DS DS

H povdoa péronons g évraons oto S.1
eivar to IWlm?.

Amodewxy etal OtL ) EVTAON TOV % UATOG
elvar avdloyn meog TO TETQAYWVO TOU
wAdtovs “ ) Tov nlextoixko mEdiOV TOV
% UaTOg.

20000ICeL TO PIATOO AVOROTTOVTOL RATA UEYAAO TTOCOOTO (OYNUCL
1-21). H ovoxreun mov mepLéyel To ToAmtnd gidtoo ovoudletan wo-
Aotig. Eivauw po dudtan rotoongvaouévn €Tot, MOTE VoL UToQo -
UE VO OTQEPOVUE TO TTOAWTIHO QPIATOO, TTOU £XEL LOQEPT] TAAKRLOIOV,
Y 0w oo aEova ®dBeTo OGS To EMimedO Tov (oyNua 1-22).

Heoiotoopinij Aafij

Eninedo noiwans

\

DPwTox TTAQO

Toauuixd molwuévo
Hoiwtijs || OLEQYOUEVO QWS

"Evog téhelog mohmtg emtpémel ) diéhevon natd 100% tov
TEOOTUTTTOVTOS PMTOS, OTAY CUTO ElVaL TOAMUEVO OTO ETUTEDO TTO-
ADONG TOV PIATQOV, RO AVOROTITEL TEAELWS TOL X LLOLTOL (PMTOS TTOV
elvou mohwpéva oe de Buvom xdBeT TEOC TO EmMimedO QWTO.

To enimedo TOMMONG TOV TOAWTY EIVOL X AQUXTIOLOTLXO TOV
mhoxdiov xow 1 e Buvon Tov xaboplleton ®AOe Yo atd TV
TEQLOTEOWLRY AOf3), TTOV PELOKETOL TNV XOQUEPY TOV. AQ0L, TEQL-
oTtRépovTag T Aafin, rabopiCovue T BE0M TOV YOEARTNOLOTLRO
emITEOOV TTOAMONG TOU TTOAMTY).

‘Etot, 010 oyfiua 1-22, guotrd qog ToogQyOUeEVO amd AUUTTTY-
Q0L TTVQOATMOEMS TEOOTUITTEL OE EVaY ToAwTY). To emimedo TOhm-
ONG %O 1] TEQLOTQOPLXY AOfN) ElvVOL ONUELWUEVOL UE UTTAE YODUOL.
O moAmTNG emMITEETEL T OLEAEVON LOVO TMV KVUATMV POTOS TTOV
€xouv €vtaon nhextoro  mediov oY TEOS To eminedo mo-
Awong tov mhaxrdiov. "Etol 1o @wg mov yaiver ostd Tov TohmT
elvon yoapurd tolwuévo tapdAinia og To emimedo TOAwong.

AV TMOO ETLYELONOOVUE VO UETONOOUUE THY EVTOON TOU EEEQ-
YKOUEVOU PMTOS UE EVOL PMTOX TTAQO, Bal TOQATNENCOUVUE OTL, YLOL
OTTOLAONTTOTE YWVIOL TTOQOOAVATOMOUO  TOV ETUITEDOV TOAMMONG, 1
€VTaom Tov mTog EXEL TNV OL0L Ty, M oTtolo uAALoTaL elvou tom
UE TO OO TNGS €VIOONS TOV TQOOTUITTOVTOS (POTOC.



Xuvovaouos & 0 mOAOTIROV QPIATEQOV - Avah TNg

Ag utoBEooupe OTL LETOE  TOV PWTOX TTAQOV ROL TOV TTOMTOU
oAt TOTOOETO UE VoL OE TEQO, OUOLO RATAOKREVAOTIXA. TO €Tti-
71e00 TOMMONG TOV TTOMTOV TTOAWTY] £0TM OTL TTOQAUEVEL ROTAROQV-
O, EVM TOV O€ TEQOV, TOV 0TTOL0 OVOUALOVUE avad Tn, oxnuaTiCel
yovia ¢ ue v rotoxdovgo (oxnua 1-24).

Toapuixd

Toauuixd
Tolwuévo pwg

TOAWUEVO QW&

Dvoixo
pwg

Avto onuaiver Ot 1) Yovia UeTaE Tmv O 0 emIEdwv TOMONG
elvow ¢. To T Ba ovpPel natd T délevon Tov TOAMUEVOL PTOG
oo TOV avad T €EapTdTON OITO T YWV ¢.

Otov T {0QOATNOLOTLRA ETTEON TOU TTOAMTY) ROL TOV AVOA TN
ovunitovy (¢p=0), To Tolwuévo pug Bo déABeL amd Tov avah ™
Y 0EIC VO VITOOTEL UETAPOM).

‘Ot 10 XOUOOUTNOLOTLRA ETUTTEDN TOV TTOAWTY] ROL TOU OVOA TN
elvan vaBeta ($p=90°), 1o ToAwUEVO pwg Bor avaxomel evieEAms oo
tov avol ). To potor TTepo TOTE OEV AV VE €L (PG,

TN omoladnmote GAAN Yoviar ¢ UETOE  TMV YOQAKTNOLO TRV
EMTESWV TOV TOAMTY) KO TOV OVOA T TO TTOAWUEVO g Bor dié-
YETOL EV UEQEL.

IMogameo pe 0t 1 SlaoEd PETAE  TOV TOAMTY KOl TOU AVOL-
A ™ evromileTow HOVO OTOVUS OROTO C TOVS OTTOIOVS OTOL EEVITY-
Q€TO v, ONhadY O€ EVaL TTELQOYLOL O TTOMMTIG WTOQEL VOL TIEEL TO QOLO
TOU QVOA TN %Ol OVTIOTQOO.

ONOWOTTOLMVTAG TOV OVOA T1 WITOQO  UE V0L ALOTTILOTMCOUUE LV
wio d¢oun pmTog elvon Tolwuévn 1 oxt.

Agnvouue ) déoun va TECEL OTOV aVaA TN ®ABETO TEOS V-
tdv. Me v epuotpoguri) Aafn ®aBogitovue didpoes Yovieg 0to
emimedo TOAWONG TOV OVaA T1. AV TOQOTHENCOUUE OTL OEV VITAQ-
YEL YOVIOL YLOL TV OTTOL0L OLVAROTTTETOL TO OLEQYOUEVO PG, TOTE AUTO
elvon uowo. Av oumg ovufaiver To avtifeto, OMiadn vrdoyouv
YWVIES YLOL TIC OTTOLES ALVAROTTTETOL TO ALEQYOUEVO PG, TOTE TO POIG
elval yoouuxd Tolmuévo.

DPwtoxn 1TOQO

Y

1-24 O téletogc aval g emitoémet Ty Olédev-
01 UOVO THG OVVIOTATAS TOV NAEXTQIXO  TTE-
dlov mov elvar TadAAnAn mog 10 yapaxty-
0L0TI%O eminedo TOAWOIG TOV.

Ta vixd wov Egovy Tnv 1d10THTA VO AQI]-
YoUVY va Ta OLATEQVA UOVO TO QWS TOV
0m0iov To NAexTEIXG TTEDIO TAAAVTdVETAL
oe ovyxexouuévy die Buvon Aéyovrar Ot-
x00ixd. To 1938 0 E.H. Land avaxdivipe
éva vhxdé mov ovduace polaroid. To
polaroid woldver To pws, yiati Ta woooa-
varolouéva uooLd tov govy Ty 10LoTy-
Ta Va QIT0QEOYO V ETUAEXTIXG T OLEQYOD-
Hevy axtivofolrio amo uéoa tov.

1-25 ‘Evag molwtijs xat évag aval tng ue
enimeda modwons xdbeta uetas tovs avaxo-
TTOVY TO QS (OXOTEWI] TEQLOYT]).



(a)

(B)

1-26 (a) Orav un modwusvo pws mEoominTeL
g€ OLaYwOLOTIX ETUQPAVEIQ O 0 VAXWY, ) ava-
xAduevn xar 5 drabAduevy axtiva eivar pegt-
¢ morwuéves. (B) Otav un molwuévo pwg
TQOOTITTEL OE AVAXADOQ ETULPAVELD VITO Ywvia
lon ue ™ yovia olixijc ToAwaong, n avaxioue-
v xat N OLabAduevy axtiva eivar xdOeteg ue-
ta& Tovg.

Nouog tov Snell

Nouog tov Brewster

I[IoAmwon axo avarxiaon - Pvoirr t6Amon

Otav un ToAMUEVO (MG TEOOTUITTEL TAV®W OF ALY WQLOTLXT) ETTL-
PAVELL O 0 OTTTLRMV VMAADV LECmV pe Oeintes LAOAOONS Ny oW Ny,
TOTE €V UEQEL avarrhdTon nou v uéel dtaBAdTou.

Av gEetdoovue pe avah ™) v avorhouevn déoun, Oa apotn-
ONOOUUE OTL, ATV 1) YOV TTEOOTTTMHONS elvon tepirtov 0° v steplmov
90°, To avaxAmuevo pmg Oev givon ToAwuévo. o evOLdueoes ym-
VIEC TTQOOTTTWONG TO OLVOXAMUEVO PMS EIVOL LEQLRMDS TOAMMUEVO,
OO TOTEAELTOL OITO YOOUMAKA TTOMDUEVO (MG KOL U] TTOAWUE -
VO mG. YTTAQYEL WO OUYREXQUEVY YWV TOOCTTMONS, TTOV OVO-
uaetan yovia ohMurtig téhwong (0,), yio v omoio To avaxhoue-
VO (PGS ELVOL TANOMG TOMDUEVO.

Ag TEOOTOONCOUUE VO TTOQUOTIOOUUE YQOPLRAL TO (POLVOUEVO
YONOWOTOLHVTOS O O CUVLOTMOES TOU NAEXTOWO  TTEdIOV, Wil TToL-
QAAANAY TEOG TNV avorAdoa empdvela (Le Teleleg) nan wia nabe-
T TEOC TV TTEATH ®ow TH de Buvom Addoomg Tov ® uatog (He PEAN).
"Etol 010 oynua 1-260 €xouvue peguy) TOAwom TOL TQOOTUTTOVTOG
POTOG, OMNAadN M avorhduevn d¢oun xow 1 dSlolBAduevn eivor ueot-
NDOC TTOAWUEVEC.

YroBétovue Tmpa OTL peETAPAMAOUUE T YWVIa TOOOTTWONG,
(MOTOV 1) AVORADUEVT) ®OU 1) SLaBAmuev d€oun va oynuatitouy yovio
90°, dnhadn va Loy, & B,+0,=90°. Tote n avaxhauevn déoun elvar
TANEMGS TOAWUEV, EVD 1) SLaBADUEVY Elvar peQLrMS TTOAmUEVT (0N
uo 1-26p).

H ywvia olung mohoong 8, ouvdieton e toug delnteg duabha-
ONg Ny %KoL N, TV O 0 oturdY vMxmv. H o vdeon ot tpox el
omd to vopo tov Snell (Zvel), 0 upova e Tov 0rtolo 0 AOYog n,/n;
TOV darTMV OLAOAUONG Elvor AVTLOTEOPWS AVAAOYOS TV NUTOVOV
TOV YOOV TEOOTTMoNG 0; nou daBhaong 6,, dnhadn:

n, _ hmaq,

—2 1.6
n, hmq, (16)

Egaouotovrag Aoumov v magomave oyéon ywe 6, =0, xaw yuo,
0,=90°- 0, £éxouue:

n, __ hm,

n h rr(90° - qp)
Oupwg amd Ty Torymvopetio wy, & qu(90°-0,)=ouvb,. Aga
TEMHA TTQOX TTTEL:
n, h n
_Z:ﬂ b _2:efqp (17)
n, sunq, n,
H tehevtaio oyg€on elvar yvoot) wg vouog tov Brewster (Mmoo -
OTEQ) HOU M YOViat OMxNE TOAwONG ovoudteton ywvia tov Brewster.
Apa: H yovia ohxtig TOAmoNg TOV OTOS, Yo #d0E néoo, &i-
VOL EXEIVI) 1) YOVIQ TEOGTTOOS YLO. TI[V OTTOLA 1) AVEXADUEVT) 0K Ti-
va zou 1) OraOhopevn eivar vd0eteg petak Tovg.
Av 10 TO €va oTTTLRO VMKO Elvow TO ®EVO M 0 ENOOS QLEQOLS,
omtote ny =1, TOTE Ny =n %L 1 OYEON TAUQVEL TN LOOPN: N=¢e@B,.



IoAwon zat Tohwtird @iltoa oty zadnueotvy pog Son

H mohmon asto avaxhoon eivon Evo o vnoeg pauvouevo oty @ on).
To g OV OVOXAGTOL OTTO ETUPAVELES MUVAOV KoL BOAACOHY, KO-
Mg now aTTo TO YLOWL, Elvon HEQLRMS TOAMUEVO. Otay AoLtov 1 avd-
UAOLOY TTQOEQYETOL AT PLCL TETOLOL ETULQPAVELQL, TTOQORAAEL OTOL LATLOL
HoG moL overmd  pmen duvaty) «ovTniids.

Emeld| oL avorAhoeg emgpAveLES TTOU avopEQOUE EVOL CUVIHBMG
00LEOVTLES, TO OLAVUOIOL TOU OLVORAMUEVOU NAEXTOHO  TTediov Bt €xeL
ueyaAn oollovTio ouvloTmoa, Mhadn to avorhduevo ewg Bo e-
OLEYEL TTEQIOTELD. TTOAMUEVOU PMTOS 0TV oLEdvTia die Buvon.

Ta yvohd nhiov Aowtdv ov dabétovy armoppognmrd @iltoo
polaroid €xouv TETOoLa HATAOHREVT], DOTE TO YUOOHTIOLOTLRO ETTLITE-
00 TTOMDOTS TOVS VO E[VOUL RATOXOQUPO KL VOL ATTOQQOPO 'V OTO UE-
YLOTO dUVATO TNV 0QLEOVTLOL CUVIOTMON TOU CVARAMUEVOL PTOS.
'Etou ota pdma gprdver €vo ro To000Td TOU TOAWUEVOL PMTOC.

Mio GAAY ouvnBLouévn xeNoN TWV TTOAMTRMV PIATOMYV Elvarl OTaL
%0 OTOAAOL TOU ROA TTTOUV T QOTA TV CUTORIVITWV %KoL OTO
moeuTlC. Kow 010 #0 0ToMAOL TMV QOTOY KO OTCL TTOQUITOLE VItdQ-
YOUV TOAMTLXRA PIATOOL TV OTTOLMV TO YOQAKTNOLOTIXO ETiTTEDO TTO-
Awong oynuotiCer yovio 45° pe 1o 0ollovTio emimedo xan €xel Tov
(dLo wpooavatoMopod og Ol ta cvtorivita. Otav & o avtoxrivnta
ALOOTAVEMVOVTOL THV %TCL, TO TTOEUITRLE TOV EVOS AELTOVQYEL WG CLVOL-
A TG YLOL TO QOGS TMV POVAQLMY TOU AALOU CUTORLVITOV, TTOU E(VOL
mohwuévo. 'Etol peudveton n €viaomn tov wtdg wov d€xetan o odn-
YOGS %o OTTOE YETAL cLoONTd 1) EVOYXANOM.

ITAPAAEITMA 1-3

pA)

Lia v woAwon tov Quotko YT X01-
ouomolo e 1dixnd Qiltoa, mov eival yvw-
OTd e TNV EUTOQIXT] TOVS OVOUAOIO WG
polaroid (mokagowr). Xty xabnueowory-
Ta glval yvootd yla ™) x01jon Tovs oTa
yvadid nliov xair 0TOVS Paxo ¢ pwTOYOa-
POV UNYAVOY.

"Eva tétoto @iltpo emitpémnel Ty diédevan
POTEWVDY HVUATOY EVTAONG UEYOL %Al TTO-
00070 80%, 1ovo avtdv wov eival yoau-
nd wodwuéva ue to xao9Lougvo amd to
VA0 emtimedo mOAwONG, xaL aT0oPd TE-
oimov 10 99% Ts Eviaons Twv xVUdTY
wov elvar modwuéva xdbeta mwEoOs TO ETi-
wedo auTo.

Inueiwon: H nddwon tov gwtds xard tyy
avdxlaon magovotdietat udvo, dtay Tav-
Toy00va yivetar xar dtdblaon Tov gwTds.
Lo va eupaviCetar emouévas xatd Ty
avdxlaon To avouevo tng TeAwars, dev
meémel § avdxdaon va yiverar ge uetar-
Mxés emipdveles xal o€ ETPAVELES TTOV TTA-
oovatdtovy uetalxij otiAmvoryra.

1-27 Iloiwtixd @ilteo €yet yonowuomornOei
0T PWTOYQAPLON TWY OLTAAVDY ELXOVWY, TOV
weopuidaocovtar amd yvali. H modtny et pw-
ToypagnOei ywois piltoo xar eugaviGer évro-
Vo Qs amd avdxiaon. Me tyy waoeuforij mwo-
Awtixo  @idtoov, oty e TEON PwTOYQAPIQ, TO
AVORADUEVO QWS AVOROTTETAL ®OUL EUPAVIGETAL
N e1xova.

Ymoloyiopdg yoviag olMxig TOAMONS 06 avdxAa-
01 oTNY 1EENT EMPAveLd pag moivag: To NAaxro Qog
ev uépel avarhdton xow ev pépel dtafhdon oo Ty NEEUN
EMUPAVELA TOV VEQO WLOS TLOLVOC.

To ylwolouévo vepd tng moivag €xer Ogivtn ddOla-

ong ,=1,35, eviy o aépac n=1.

(o) T oL Yovio TEOOTTMONG TO PMS OTTO UVARAOL-
on glval oMrdg TOAMUEVO;

(B) Iow givow N yovio ddBroong Tov QoTog 0 ot
TV TEQITTWON);

Hlaxo gpwg v nuéoa

Dws mooforéwv Ty v yTa
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() Av 1o fpadv n moiva pwtileton ue mpoPolelc Tou
elvaw TorroBetnuévolr otov mubugva g, ToLeg elvar TOTE -1 =
oL Tué { y ; )

UES TV YOVLDV TV ggmTnuatav (o) o (B); n, sungq,

AYXZH (a) To @ug mOoominTteL amwd Tov A€o OTNV EmL-
@avewa Tov vepo . H yovia olxng moéhwong diveton amd

™ oxéon:
hm
n, _ M, _ q, b 135=¢fq,
n, sungq,

I

n hmq 1
——>=dq, P ﬁ=efqp E 0,=36,5

[x

0,40,=90° E 6,+36,5°=90° E 6,=53,5

Iogatneo ue 6w oL & o ywvieg TOAmONG Yo T o woL-

0. =53.5° OTUAY] ETULQPAVELDL VEQO - CLEQCL ELVOL OUWTANQMUOITUREG.
P 9

(B) 6,+0,=90° E 6,+53,5°=90° E 6,=36,5°

Dvoind pwg

v

Moota
aéoa

1-28 To gpws mov oxeddieral amd uopia tov
adoa elvat et ToAwUEvo.

To oxedalouevo Qus mepiexel xard
TQOOEYYI0] EVVIA (POQES TEQLOTOTE-
Q0 %Vavo YOBuUA A0 TO AVTIOTOLYO
&0v0go.

1-29 Ta o vvepa onws gaivoviar xatd Ty
avatolij xat ty 0 on tov "Hhov.

I[IoAwom ané or€daon - Kvave yodpa tov oveavo

Otov 10 00ATO PG TEOOTUTTTEL O €VOL 0 OTNUA COUOTIOV,
OTTOQOOPATOL ATTO CUTA KOW ETTOLVERTTEUTIETOL TTOOS OAES TLS ROTEV-
0 voelg ymoig va ahhalel 1) ouyxvoTTa TOV SLAPOOMY rTIVOBOMMDY
tov. H 0mrogdgnomn ®ow M EXAVERTTOUTTY CLUTY) TOU QaTOS OVOUACe-
TOL OREdAON.

Emeldn 10 oxedalouevo pmg EXTEUTETOL TTQOS OLES TLS HATEVD V-
0¢LG, PAETOVUE PG GTOV OVEAVO, EGTM %L ALV OEV HOLTAUE HOTEV-
Beiav Tov Moo dlono. Mopo Ue € HOAOL VO OLOTTLOTHCOUUE OTL
TO WG OWTO Elval HeQUrms Towpévo (oyxnua 1-28).

Av mdipovpe €va mhoxidlo T mov polaroid xow To TomoBeTHoov-
Ue €ToL, HOTE TO EMimedO TOV Vo Elvou 0LLOVTLO, B0 ALOWTLOTMOOVUE
OTL Y10 DLOLPOQETLRES YWVIES TOV EMITEDOV TTOAWOTG TOV TTEQVALEL PG
OLOPOQETIXNTG EVTOLONG.

To TOA®UEVO PG TOV TQOEEYETOL OTTO O%EDAON €EL EMUTEOO
TAAAVTMONG ®ABETO TEOG TO £MiTTEDO TOV 0QILETON OTTO TNV CLOY KT
OXTLVOL X0 TY) OXEOOIOOELO0L O TIVAL.

To mdoo LoyVEO Bo elvon To oxEdULOUEVO PmS EEQQTATAL QIO
TO UNHOS ¥ POTOS XAOE LOVOYOMUOTLRNG O TLVOPOMOG. ANAadN OL
OXTLVOPOMES TTOV €XOVV IUHQOTEQM UNKT % LOTOS O%EDALOVTON TTE-
0L000TEEO0. Eouéving ta urnpdtepa uiun ® UATog ToU 0QaTO (i
OUaTOS TOV PMOTOS (*uavd) oxredAlovTon TEQLOOOTEQO AITTO TO. [AE-
YOA TEQM UNXN % HOtog (EQUOEO). 27 aUTO TO POLVOUEVO OPEIAETOL
TO KUV QMU TOU OVQOVO .

To pwg moV TEOOTITTTEL GE £VAL VEPOG, XWOELS TO HUAVO YOMUCL,
OTAV OVOXAGTOL OTTO TO VEQOS oW YIVETOL TEMKA 0QATO ATt TOV
TOQATNENTY, £XEL RITOLVY EMG EQUOEY ATTOYXOWON).




Koatd 10 00 goumo 1o pwg dov €L ueyain atooToon UEGO 0T
YLV ATUOCPOLQOL ROL EVOL ONUALVTIXO LEQOS TOU KUAVO Y QMUATOS
oxreddCeton. "ETol 10 g mov gBdvel ®atevBeioy 0To UATLoL oS oTtd
ToVv 0gifovta elvon PTmyO OF RVAVO YODUCL.

Eniong, otav n atpudopouga gival Tho oLa 08 vOQATUO S, AUTOL
QITOQEOYO vV RUPLMG TO ®Uavo yomua. Etol éxovue evioyvon g
€0VOONG ATOYEWONS TOU OUQAVO .

Av 1 I'm dev elye atpuooparpa, de Ba umogo oape vo 00 Ue To
YOWUA TOv ovpavo . Ma pog Ba rav TV NUEQX, NOL QOGS KOL T
v xta. OL aotpova Teg OV PEioxovial 010 ddoTnua PAETOVY

1-30 H Iy xat 0 ua 0og ovpavog 6xws gai-
, : , ) ) vovtar amd To OlaoTNuKe  AEWPOQEL0
UoL Q0 OVEAVO, YLOLTL OEV VITAQYOUV HOQLOL VO, OREDATOUVY TO (PMG. Coloumbia. Pwroyoapia tng NASA.
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1-31 A o exoves v (0o otiyusj o€ 6 0 TOTOVS e 01apoed 8 wEdV. 2Ty DTN TO QWS TOV POAVEL OTOVS AOVOUEVOVS ATTO OXE-
0aon evar TOAWUEVO xal TEQLEYEL TEQIOOEIQ XVAVO  YOWDUATOS. 2T OE TEQN TO AQYIXA AEVXD QWS vYioTaTal THY ATbAEIa AVTO
TOV XVAV0  YOBUATOS, XAODS OLATOEYEL TV ATUCOPALOQ, Xl OTOV 0QELSdTY QOGVEL Tedixd pws amd To eQuORd PAoua TV 0PaTO
PWTOG.

Holwtijg Aval g

ORTI®OG £VEQYH oApATA. *
Y1001 TOV EXLTEIOV TOAMONS TOV POTOS

Yoy ouv 0QLOREVO ALOPaVY) COUOTOL TTOV £XOUV TNV LOLOTNTA
VO 0TREPOVV TO €TLTTEDO TOV TOAMUEVOU PMTOS, Otay owTo mepd-  (a) 1 il
ogL amd pnéoa tovg. Ta ompoto avtd Aéyoviol oxTrog evegyd. Té-
ToLa elvou, Yo Todderyua, oL xp otollol yaialio, To dudhvpa Ta-
YOONG, TO OLAAVUA YOAOXTIRO OEEOG KTA. *

OewEo e TOANTH ®ow ovad T (O TEQO OUOLO TTOAMTY| UE TOV
TOMTO) AOOTAVQWUEVOUS, DOTE 1) LOVOYOMUOLTLRY OXTEVOL TTOV TTOO-
OTUITTEL OTOV TTOADTY VO OVOROTTTETOL OTtd TOV avahd T (oymua 1-
320). AV HETOE  TOU TTOAWTY %O TOV OVOA TN TAQEUPAAOUUE %O -
otohho yohalio M Sudhupo Tayaong, Ba mapatnenoovue Ot oo
Tov avol T mepvael gog (1-32f). Av otpiypouue Tov avol ™, Tote
YLOL OQLOUEVT YOVIOL TO (PG CVAROTTTETOL ®ow TtdhL (1-32y).

Tivetow pavepd OTL 1 TaLREUPOAY EVOS OTTTLRA EVEQYO  GAOUOTOG
€0TEEYE TO EMITTEDO TOMMOTS TOU TOAMUEVOU (PMTOG AT OQLOUE-
vn yovio OeELd 1 0QLOTEQC. i

ALOTAEELS TTOV XONOWOTOLO VTOL YO TN UETENON TNG YOVIOS 132 (@) O avad e avaxdte o Todwuévo

OTEEYNS TOV TOAMUEVOU PMTOS OVOUATOVTOL TTOAMOTILETQO.. guwg. (B) To didivua Cdyaons mooralel oroo-
@1] TOV ETTEIOV TAAAVTWONS TOV TOAWUEVOV
QWT05. AT ToV aval T mepvder pwg. (y) Me
OTQOQI] TOV AVaA TH AVAXOTTOVUE TAML TO PWG.

AidAvua
1] Edyaons

(B)




E\e Bepo avdayvoopa

«Katd padog ta mavra eivar Titnra goTog»...

To gpwg ®at ov peydror Laypdgot. To pug «Corypapileton» amd TOUS WTRECLOVIOTES CmYQAQOUS TTal-
QGAANAQL UE TIC TOMTES ETUOTNUOVIRES TTALQOTNENOELS YLt T ¢ on Tov (Tahhia, péoa Tov 18ov awdmvar).
270 TEQUOUA TOV TOL VMHOL OVTLXEEVAL OO, OVTOL RO ROTOLYQAPETAL 1) OTLYWOLCL EVT TtwoT (impression).
To gog avol etar ota yeouaTnxd ovototxd Tov. 'Etol to (0o Béua pumopel vo EavalmyoopoTel,

oo ALACEL 1) YOWUATIXOTITA TOV OTO TEQOOUOL THS NUEQOLS.

Klovt Mové (1840-1926), «O naBedoizdg vaog tng Povév» (1892-1893).

O Cwrypdipog ZooC Zepd (1859-1891), portnng oxoua, SlaPdel g TaQaTnENOELS TEV® OTO OTTTL-
%A POLVOUEVOL TOV UOLKO  Z0oh AvQ . 2t Coyeapurn] Tou 1 eirdva ouvvtifeton oo TOMES WrQEg
XOWMUATIRES HOVKRRIOES (point). Ze nABe meQLOYT) POLOROVTOL HOURKIOES DLAPOQETIRDV RABOQDV X OW-
UWATOV. ATTO OQLOUEVY) ATTOOTOLON TOL XOMUOLTIXA CUOTOTIXAL CLVOYLELYV OVTOL OTTTLXA OTOV OPBANOTQOEL-
oM, loTnEMVTOS TNV €vToom ®ou T Aauym mov €xel To g exelvn ™ onyun. O Coyoapurds otdg

TOOTOS OVOUACTIHE «TOVAVTILYLOUOS.

Z00C Zepd, «Kvgrardtizog xeginarog atny ['zpovt Zat» (1884-1886).

To x0xx1vo, T0 TEACLVO
xai To umhe ovoudlovral
% 0la TEOOBETINd XOD-
uara tov pwtos. Otav
ovvovdlovrar xatdlin-
Aa, umwopo v va dnuiove-
yricovy dla Ta yoduara.
Oray ovvovdlovral idec
TOOOTNTESG TOV HORHIVOU,
TOV TEACIYOV XaL TOV
umhe, To amotéleoua ei-
var Aevxo Qwg.
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Amnoonaopa oo 1o PMo Tov Victor Weisskopf (Bintop Bauorog) H xfavrixij emavdotaon.
I'TATI O OYPANOX EINAI T'AAANOYX;

... N #Povrn Bempla Oev elvar ®0BOLOU OTTOUARQUOUEVT QITO TLG EVAOYOAMOELS Nag, oyYlCeL Tov
(010 TOV ®OOUO OOV CO UE ROW ETUTQETEL VO ROTAVONOOUUE TLG TUO AETTES douég g Ang. Kahmg 1
AHORDS, LOS EXYEL TOQAOYKEL TN HUVATOTITO ELEYYOU UEQLRMV EVEQYELOXMDY DLOOLXOLOLDV OTTO TLG TTLO LOYV-
Q€C TOU O UITOVTOG.

Evto toig Oa nfeha vo tpooBEéom oty emyeLonuatohoyia Hov €vol ETLITAEOV OTOLYELD, TO OTTOLO
elpon PéPonog dm Ba dei&er mwg 1 xPavTirr Bemplo T AMANAETIO0ONS TOV PMOTOS UE TV A1) ETULTQE-
TTEL VOL OTTOVTY|OOUUE O€ EQWTNOELS TOA  OUVNOLOUEVES, TOV T TTOV:

TNatl o ovpavdg givar yohovog;

Tt o veeod elvou dlagaveg;

T glvow auTO TOV RAVEL TO AVTILLEIUEVO VO PALVETAL Y OMUOTIOTO;

'H axoun, yioti 1o pétalro elvon oTATvo;

O avayvdomg Ba pov emteéel vo un BiEw moed udvo Ty TEQITTWOT TOU YOAUVO  OUQMVO |, YLO
VOL OO YO WWOL TTEQLITAOXT) TTOLQOVGTOLON), TTOV, CROUT] XOL OTY) LOVAALKT) CUTH) TTEQITTMON), Bl TToLQOYLEL-
ver oymuatry. TIog 1 xBavanr| Bewoic EENyel TV AmoEEOENoN TOV PMOTOS OTO EVOL OMUM, UE GAAOL
AOyLaL, QTd €var dtopo 1 €val LoQLo;

Ag avTooTo UE EVa ATOUO 1) VAl HOELO PuBLOUEVO OTO TTEDLO EVOS PWTELVO % UATOS OOLPMS KO-
Boolouévov xemuatog. Me #favino ¢ 0Q0US, €Va TETOLO % 0L TTEQLYQGPETAL MG VAL O VOAO (MTO-
Viwv ov €xouv OAa TNV (OLaL EVEQYELD Aif, 1) OUYVOTNTA f LVTLOTOLXEL OTO XOMUOL TOU €V AOY® (PWTOC.
‘Oco Yo To dtouo, N ®Paviiry BemEio TO TEQLYQAPEL S VAL O OTNUC TOU OTTOLOV 1) EVEQYELDL EIVOL
rPovtmuévn, dhadi Taovotdler puor tAANAOUYIoL EVEQYELORMV ETUTTEDMV, OO MOLOUEVMY UETOE  TOVC:
1 EVEQYELDL EVOS OTOUOV OEV UTTOQEL VO MAPEL TOLOG OQLOUEVES THLES, TLS TES OUTMV TOV ETMITEWYV, OL
OTTOLES ELVOL YOLQOATNOLOTIRES YU AUTO TO GTOUO 1), ARQPBECTEQQ, YOl TO €IO0G OTO OTTOLO v xeL (CLv-
Boaxnag, amTo ®TA.).

ZTNV ROVOVIRT] ROTAOTOON), TTOU OVOUATETOL U1 OLEYEQUEVY, TO GLTOUO POLORETOL O QTHV OTTO TIC
ETUTOETOUEVES HATOOTAOELS TTOV YOQARTNOICETAL OTTO TNV EACLLOTY EVEQYELD. Aéue OTL foloreTon 0Ty
BepeMmOn ®otdoToomn Tov. OToy OEYETOL PUTELVI| EVEQYELM, TTOU UETOPEQOVY TOL PMOTOVLOL CUYVOTNTOS
1, WTOQEL VO TEQAOEL OE LA OLVITEQRY] EVEQYELONT] HOTATTAOT), VIO TOV OQO TTAVTOTE 1) EVEQYELQ TV
QPOTOVIWV Af var elvon oxopidg (om pe T AopoQA UETOE  EVOS OTTO TOL ETILTOETTOUE VO, EVEQYELOX AL ETTLTTE-
oo o Tov Bepehmdous.

Av glvou £TOL T TTOAYIOLTAL, TO (LTOUO CTTOQQOPE V0L (PMTOVLO, TO OTTOL0 EEapOVICETAL QIO TNV TTEO-
OTUTTTOVOC OEOUT), RO OONYEITOL OE ULOL AVADTEQT EVEQYELOXT RATAOTOON. OVoudCovue OWTES TIC OTTOQ-
QOPNOELS «OUVTOVIOUEVES ATTOQQOPYOELS» 1] ATTAMGS «OUVTOVIOUO G».

Ba ELOOYAY® TOO, VLot GAAY WL OQX, VAL LOVTEAO € YONOTO YLOL THV TTEQLYQOLPT) TOU ATOUOV. Ag
QPAVTOOTO € TO NAEXTOOVLA TOU WG WXEO G TOMOVTWTEGS, LXAVO G VO TTAAAOVTOL VITO TNV EMOQAON
EVOC NAEXTQOUAYVITIZO % UOLTOG O TMV OTTOLMV OL LALOOUYVOTNTES (dNACON OL OUYVOTNTES YLOL TLS OTTOLES
TO NAEXTOOVIO OUVTOVICETOL TTOAAOUEVO LE UEVLOTO TAGTOG) CLVTILOTOLYO V O€ UETAPAOELS TOU ATOUOV
oo T OepeMmon ®oTdoTaom o€ o amd Tg deyeQuéves. Me dhha AOyLa, oL LOLOOUYVOTNTES TOU TOAOL-
VTOTY), TTOV OIS YONOWE €L WS LWOVTELO TOU OLTOUOV, ElVaL LOES UE TLG OUYVOTNTES TOV XPAVTLRO  OUVTO-
VOO .

Ag eETAIOOVUE TNV ETUOQOON TOV PWTAOS 0T ATOUC LETW TOV TTOQATAVM LOVTEAOV. MITOQO e 010
€ENG VOl ArYVONCOUUE TOL (POTOVLAL YO TS KPOVTIRES RATAOTACELS TOU OTOUOV: CUTO TO LOVTENO ETLTOE-
TTEL TQAYUALTL VO DEMONOOVUE TO PG G EVA RAAOLHO NAEXTQOUYVNTLHO % UaL, TTOV ETLOQA O€ RAOLOL-
%0 G TAAAVIWTES, Ol OTTOLOL YOEARTNEICOVTOL OTTO TLS IOLOOUYVOTNTES TOVS. YTIO THV EiOQOOT EVOS



POTEVO % UOTOS O TOAAVTOTIG 0QyiCer vo tdhheton. H amrdxroLon tov tahavimTs ivow aofiuavy
(ahAG pum umdevirr)), OTav 1 CUXVOTNTO TOV TQOOTUITTOVTOS %K WOLTOG ELVOL OLOLPOQETLAY OLTTO TLS LOLOOV-
KVOTNTES TOV, EVH AVTLOETOL YIVETOL TTOA  ONUOVTLXT), OTOV OL OUYVOTNTES TOU % OTOS KOL TOU TOACL-
VIWTY] CUUTHITTOVY, OTAV EXOVUE CUVTOVLOUO.

IToteg eivon LoLTOV oL CUYVOTNTES CUVTOVIOUO  TMV ALAPOQMWV OTOUMmY %o noiwv; o Ty thetovo-
™o TV arhov atouwv (O, N, H) elvar agretd vymhdtepes omd autég mov xoaxtnoitovy 1o 0pato
QPMG. AVIXOUV TNV TEQLOYN] TOV (PAOUOTOS 1) OTTOL0L OVOUATETOU VITEQLMONG. AVTOG ElvoL O AOYOS YLoL
TOV OTTOLO EVaL OLEQLO ELVOLL OLOLPAVEG.

TN ta popa (0O,, Ny, HyO) o ovyvdtnteg ouvtoviopo — elvar YaunhoteQes omd TG 000TES Uy VO-
TITES TOV UTTEQ BQOU %Ol LETO OTO VTTEQLMOES, (OO, KOL O CUTY| TNV TEQITTTWON, POLOROVTOL €50 QO
TO 0Q0LTO PAOUA. YITAQYEL OUMS WAL ONUOVTLXT] OLOLPOQG: OTNV TEQITTMON TWV ATOUMV OL UALES TTOV
TOAOVTHVOVTOL E(VOL OQUTES TOV NAEXTOOVIWV. ZTNV TEQLTTWON TWV LOQIMV, OL UALES TTOV TAAAVTHVO-
VTOU ELVOL OUTES TMV ATOUWYV KO CUVETIMS EVOL TTOA B0 TEQES QUTO O,TL TNV TEMTY TEQITTWOT. AVTO
€XEL MG ITOTELEOUOL VAL KOL TO OWTO % 0L VOL BETEL TTOA  EUROAOTEQOL OE RIVNOT TOUS TOAAVTMTES TTOV
OVTLOTOLXO V O€ GTOUOL OTTO O,TL EXELVOUS TTOV OVTLOTOLXO V OE pooat ().

Tmeo AoUTOV UTOQO [UE VOL XOTOVONOOUUE EVA ATTO TOL MQOLOTEQX YOMUOLTA TNS ¢ ONG: TO YOAAVO
ToU 0VEaVO . To NAOXO MG ATOTELELTOL, OTTMS ELVAL YVMOOTO, ATTO EVOL G VOAO OXTIVOBOAMDY TTOL TTE-
oLhopPavel Oheg TG QUVATES OUYVOTNTES TOV PAOUATOS, ATt TO VITEQLMdES €S TO VITEEVOO, UECH TOV
00010 . A¢ €EeTAO0OUUE TNV ELOQOOT CUTMV TV TOLIAWMY AR TIVOPOAMMY OTOVS TUAAVTWTES TTOV OTTLQ-
TiCouv Ta dtopa ®ow ToL HOELAL LEGOL OTNV aTOo@ona. Ou vTéubpeg axtvofohies TQOXAAO V TO OV-
VTOVIOUO TV HOELMY, OALG T avToTOLY L TTAGTY EVOL (RQT, OIS UOMGS avogpépBnxre. AviiBeta ou
VITEQLDELS ARTIVOPOMES TTOORAAO V TO CUVTOVIOUO TV OTOUMV KOL TOL AVTLOTOLYOL TTAATY ElVOL ONuoL-
vurd. ‘000 Yo To 000TO PG, BETEL 08 RIVNON TOUS TAAAVIWTES UE €VOL TAATOS TOAAVTWONG OYETIRA
W10, AAAG TO 1AL0 YLoL OAOUG, 0lpO  OL TAAAVTWTES TTOV TTEQLAOPAVOVTOL O OCUVTOVICOVTOL OTO 0Q0L-
TO. ZUVOMUA, TO NMArSO MG TEORAAEL TAAAVTHOOELS UECOU 1) IWHQO  TAATOUS OTO 0QATO, OUEANTEOV
070 VITEQUOO %aL TOA  UEYANOU GTO VITEQLMOES.

Emmléov mpémel va AAfouue vmoyn Log 0Tt Vo TOAOVTO UEVO OQTI0, OTTMS OVUPCLVEL VO Elval TO
NAEXTOOVIO EVOS ATOUOV TTOV EEQVAYRATETAL O TAAAVTWON, VAL ETLONG TTOUTOS PMTOS. EOM €xouvue
€va oo ToL Bepeddn ovumepdonato TS nAertoouayvntrng Bewoiog tov Maxwell. ‘Eva tahavto -
UEVO NAEXTOOVIO EXTTEUTEL TTOOG OAES TLG ®ATEVD VOELS €va mhextoouayvntrd » o (Le dAlo Aoya,
PS), TOV OTTOLOV 1 CUYVOTNTA ElVOL (0N UE TNV LOLOOVYVOTNTO TG TOAAVTMOONS TOV, CUTO TTOV OVOUA-
Cetow onédaon Rayleigh. EEGAAOU amodeny etan 0T 1) €vTaom TS eV AOYm EXTOUTNG elvon avaioyn
UE TNV TETAOTN O VO CUTIHS TG OUYVOTNTOG.

Avuhopfovouoote AoV Ot Ta HOQLOL TOV 0LEQOL IOV P TiCovtan artd tov 'HMo exméumouvv pmg
%O AROUN OTL CLUTY] 1) EXTTOUITY ELVOL EVTOVOTERY OTO ®VOVO aTtd O,TL 0TO €0UHEO, Qo 1) CUYVOTHTAL
TOV ®UOVO  TOG &lvor TTeQLmrov dUTAdoo artd exelvn tov pubpo . ‘Etot, otav fAémouue Tov ovpavo,
XWOLG VO ROLTAUE TOV NALarO dlono, ToV PAETOUUE YOAAVO: Elval TO ATOTELEOUA TG O Voung Tou 4.

(*) Znueiwon ovyyooagémv: Autd onuaivel OTL T TAATOG TAAAVTOONGS TOV SOWUHRMV LOVAOMV TV LOQLMV
(dropar) elvar prEOTEQO AITO TO TAATOS TAAGVTOONG TMWV OLTOMHRMY TOAOVTWTMV (NAEXTEOVLOL) 0TV TTEQITTWON
TOU OUVTOVIOUO .
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APAXTHPIOTHTA

IHIOAQXH AIIO XKEAAXH

O oxomdg ™S dPOOTNELOTNTAS AUTNG ELVOL VAL OLOTILOTMOOOUUE OTL TO OIS TTOV TOOEQ)E-
TOUL OITO TOV OUQOLVO ELVOL LEQLRMG TTOAMUEVO.

Mo YMOAOVOTY, OVE@ELT) LEQOL KOLTAETE TO YAAOVO OVEVO oW Ao €val @ Aho polaroid,
JTOV TO RQATATE ROVIA OTO €VOL ATL, DOTE VO PAETETE €Val UEYAAO TUNUC TOU OUQUVO .
Katevd vete ot ovvéyela to polaroid, dote vo fAETETE (oL TEQLOYY TOV OVQOVO  UE EVOL
EAALLOTO TNG EVTOONS TOV PMTOS. TO g TOV PTAVEL OTO UATL OOLG ATTO CUTO TO TUNUCL TOV

OUQOVO  ELVOL LOYVQA TTOAWUEVO.

MEeTENOTE OTO TEQLTOV TN YWOVIOL TTOV OYNUATICETOW OTTO TN YOOUUT] TTOU CUVOEEL TO REPAL-
M 0OG ®OW TNV TEQLOYT) TOU OUQAVO  UE TO PG UEVLOTNG TOAWONG, RAOMS KO T YOO
7ov ouvdgel Tov 'HMo pe tv (e tepLoy ) Tov ovpavo , dniadn ™ ywvia 0. Oa moémel vo

Boeite yovia xovtd ong 90°.

Mropeite vo uETENOETE EmLONG TV *ate Ouv-
oM ToV dEova TS TOAWONS TOV PMTOS TOV PTG
VEL OTO UATLOL OIS OTTO TNV TTEQLOYT] TOU OUQAVO
UE UEYLOTY TTOAMON. Auti TV ®ate Buvon oag ™)
POVEQMVEL O OTTTIROS AEOVaS TOV @ Alov polaroid
TTOV {ONOWOTOLELTE. AQXEL ETOUEVIS VO YVOQL-
Cete Tov oo diEova tov polaroid cog.

Av dev ) yvnpilete, umopeite va tn Poelte
2OLTACOVTOS UICL PMTELVY TN YVOOTNG TTOAMMONG,
T0.Y. TO PG TTOV OLVOXAATOL 0ITO €VaL TCAUL 1) oto
éva yvoloteo atmpa. Omwg yvmpitouvue, To
OVOXADUEVO QWS EIVOL TTOADUEVO TOOAAATACL
TTOOG TNV ETUPAVELDL OVARAAOTG, TL.). TO YUUAOTE-
00 UAOUAQLYVO TTATMUAL.




2YNOWH lov KEPAAAIOY

O To pwg éxel Ot @ 0. SUUTEQUPEQETOL S % 0L RO WS OMUATLO TTOV OVOUATETAL PWTOVLO. X
POLVOUEVQL OTTWS 1) CVUPBOAY, 1) TTEQIOAaOT %o 1) TOAWOT EXINAMDVETOL 1) KUUOLTLXT @ OT) TOV PMTOS (MAe-
ATQOUOLYVNTLRO % [L0L), EVD OE QOLVOUEVOL TTOV OYETLOVTOL e TNV AAANAETLOQ0ON TOU POTOS UE TV AN
(0t0EEAPNOMN - EXTTOUTTN), OTLGS TO POTONAELTOLRO POLVOUEVO, EXONAMVETAL 1) COUATLOOXY @ 01 TOV
PWTOC.

O = ugova pe ) Bempia tov Maxwell, To @wg elvon eYrAQOL0L NAEXTQOUOYVNTLRA X LOLTCL, TOL OTTOLOL
EeNVo v aTto TN MTELVY TTNYT ®ow SLadidovTon TG OAES TLG RATEVD VOELS.

U = ugwva pe v xfavirn Bempia tov Planck, 10 gpwg (row yevirdtepo xdbe nhextoouoryvitixn
OXTLVOBOALOL) EXTTEUTTETOL KO ATTOQQOPATOL OITO TOL GITOUAL TG ANG OYL ROLTA OUVEYT TEOTO OALG aLTV-
veXDs. ANLodn ®AOE ATOUO EXTEUTTEL 1) TTOQQOPA OTOLYELNON TOOE EVEQYELOS, TTOV OVOUALovTow ®PdL-
VIO PMTOS 1 POTOVLAL.

O To pwg, 6tms ®ow xAbe NAEXTEOUOYVNTXO % Uat, OLOdIOETAL OTO REVO UE OTOOEQT TOry TITOL TTEQI-
mov 3x10°m/s. H mun} tg Ty, TTog Tov gotog 0To #evo eivon o, Oeuehddng otadepd e ¢ ong.

U To mnhino ™G Tary TTAS ¢ TOV PMTOS OTO KEVO TTEOS TNV T TNTOL C LECA O RATOLO VMHO OVO-
waleton oeixtng dtdbiaons n tov viro péoov. loy e dnhadn:

yocoa Oi 0 6udilio 06 €ai i

6a~+ c
n=— ~0
oa—= C

yocoa Oi 6 6uoio 66l 1 Yoi
O Ze éva vxo omuro HECO 1 TOY TNTA TOU PMTOS ELVOL OLOPOQETLXY YLOL OLOPOQETIRA UUN X UOLTOG.
O delnng ddBAaoNS Tov HEcoL dev givar otabepds, ahAd EEQQTATAL OITO TO UKOS % UOTOS TOU Q-
t6c. To gowvouevo owtd, dMhadn 1 EEGOTNON TS TOY TNTAS TOV %X UOTOS ROw TOV Ogirtn SudOAaong
OTTO TO UNUOS % UOITOG, OVOUALETOU OLOLOHEOALOUOG.

U To 000td pmg €)eL OQLOL ®a TOL YODUATE TOU EXOUV UNXN % UATOS TTOV ®uuaivovton peta  400nm
Tov Lhdovg zouw 700nm tov gouBpo . Extog amd v axmvofolics TS 0QaTNS TEQLOYNS TOV (PAOUOLTOS
VITAQYEL ®OU OXTLVOPOM A adoOLT), 1) OTTOlOL POIORETON TEQXL OITO TV LON TTEQLOY N, UE UNKN X UATOG LWL~
700tepa Twv 400nm. H axtvoPfoiio o) ovoudeton vreoundng oaxtvofolio. Metd tv eguBon eguoym
TOU PACUOTOS VTTAQYEL COQATY OXTLVOPOALDL UE PN ® oo peyah tepa Twv 700nm, 1 omroio tooxohel
évrovna Enom g Bepuoxpaoiog TV OTEQEMV ®o VYRMV coudtwy. H axtivoPolia ot ovoudleton vié-
ovBoN oxTvoPoMaL.

U To guowd @og givar o vOEoN TOAADY HUUATOV (e ALAPOQX ETUTEON TAAAVTOONS TMV NAEXTOLRMV
TOoUg TTEdMV %o Tuyaieg Oevd voelg duadoons. To puotrd emg mov dexOUaoTe ameVheiag amd pio pm-
TELVY| TNy, €TELDN TTOOEQYETAL QUTO TTOAAA ATopaL 1) LOQLAL, €)EL TOMAGL ETiTTEdA TOAAVTMONG KO OUVE-
710G OEV ElVOUL TOMDUEVO.

U oty Iohmon Tou QUOIKO  PMTOS YONOWOTOLO UE ELOLXE TOAMTLRA QiATOa. META T Y00 TOV
@IATOOV TO EMITEOO TAAAVTMONG TOV %X UATOG €LVl 0To IOV %atBoICeETOU 0ITO TO VMO TOL (ihtoov. H
OUOXEVT TTOV TTEQLEYEL TO TTOAMTLRO PIATQO OVOUALETON TTOAWTNG.

U  H yovia olxng moAwons tov @wtdg, Yo AOe Lo, Eilvor EXEIVI 1) YOVIOL TTQOOTTTOONS YLOL TV
omoiol 1) avarAduUeVT oxtiva xo 1 dloBhdpevn eivor xdBeteg petog  tous. To yvahd nhiov tov dlobé-
TOVV UT0EEOPNTIXO (PiATEO polaroid €xouv TETOLO RATOOREVT), HDOTE TO YOQARTNOLOTIRO ETUTEDO TOAW-
OMG TOUG VO ELVOL ROTOROQUEPO ROW VOL OTTOQQOPO V OTO UEYLOTO OUVaTO TNV 0QLLOVTLAL CUVIOTMOO TOV
avorhopevou pwtoc. ‘Etol ota pdtio pravel €vo o Toc00To TOU TOAMUEVOU PTOGC.

U 'Otav 10 00010 QS TEOOTUTTEL OF €VOL G OTHUO COUATLMV, OTOQQOPATAL CLTTO CUTAL ROW ETTOLVER-
TEUTETOL TTOOG OAES TLG HOTEVD VOELS, XWOIS VO OMMATEL 1] CUXVOTNTO TV OLAPOQMYV OXTLVOBOALMV TOV.
H artopodgpnomn #ou 1 ETTOVERTTOUTTY) CUTTH TOU (PMTOS OVOUALETOL OREDAON).
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EPQTHXEIX

1. OuvaotpovduoL loyvpitovTon T 1) oNUEQLYT ELtd-
vo. €vOg YOAOEIOL 0TO TNAEGHOTLO CLPOQEL XATTOLL OTLY-
un Tov apehBOVTOg Tov. Ilig eEnyeite awtd Tov Loy L-
0LOW;

2. Tu eivor 10 Q¢ 0 ppwva pe ™ Bempia Tov
Maxwell;

3. Tloc sopmve e xBovinn Oempio Tov Planck vy
EUITOULITY) ROL TNV ATTOQQOPN O TOV PwTOC;

4. E&nymote yioti, otav gug diamevd pio Sy mot-
OTLAN ETUQPAVELXL O O VXMV LETWV, 1) CUYVOTITA TOU
TOQOUEVEL OUETAPANTY.

5. EEnynote yiati To uirog % LOTog IS oVoY0m-
HoTLNg o TvooAiag, tov dodideton oe & 0 ot
VMR UETQL, EYEL IWRQOTEQT] TLUT) OTO TTUXVOTEQO UECO
O€ OY€01 UE QTN TTOV €YEL OTO OLOLOTEQO.

6. ‘Otav 1o puc petofaivel amd €vo. néco oe #ATOoLo
GALO, TTOLOL ATTO TOL TTOQORAT UeYEDN peTafdilovTon:
0. TO U®OC % UOTOS TOV,

B. m ouyvotnTd Tov,

Y. 1 Ty TNTA TOV;

7. Znueihote pe = M A Smoleg amd T TOQARETO

TOOTAOELS Elval OwOTES 1 AMdBog avtioTouya:

a. To gpog dadidetan o OAA Ta. OTTTURE VMARE péoa
ue Tory el mepimov 3x10%m/s.

B. To pog dadidetow 010 REVO e TarY TNTO TEQLTOU
3x10°m/s.

v. H1oy tro tov gotdg ungaivel, dtov To gug TeQ-
VA& atd TUrRVOTEQO OF AEALOTEQO OTTTLRG VMRS
UEOO.

0. Htay o tov gpmtdg tunrpoivel, Gtav 1o pmg TeQ-
V4 OO 0LEOLOTEQO O€ TTUKVOTEQO OTTTLHO VMO
UEDO.

8. Towo pawvopevo ovoudteton dlaoxredaouds Tov

PTOg;

9. Katd mv avdluon Tov Aevro  gmTog Teiovouue
uior Touvio ue dudipoa. yomuato. Mmopeite vou eEn-
YNOETE VLol ovpfoiver otd;

10. ®wcpeyal Tepov pipovg % patog (EpuBE0) £xel
UEYOA TEQT TCY TNTO OF €V UECO OTTO (WS WAHQO-
TEQOU UNrovg % natog (Ldeg); EEnynore yot.

11. A 0 povoyEWUOTES OXRTIVES POTOC, 1) HORHIVY

%O 1) KITOLVY, EXTOETOVTOL OTTO YuGMvo stptouo. TToteg

OTTO TS TOOTAOELS TTOV AOAOVBO V ElVOL OOOTEC;

a. H yovia extoomig Tng ®Oxuvng eivar irQoTeQn
oIT0 TNV AVTLOTOLYT) THS HITOLVNG.

B. H yovia extoomng g #OxuLyng eivon ueyol tepm
oIt TNV AVTLOTOLYT) THG RITOLVNG.

v. H zdnuvn axtivo dadideton 0to yuoM e pueyo-
A TeQn Tary TTAL ATd O,T 1 KITOLVY).

0. H xoxuvn wow 1 »itouvn axtiva dodidovion oto
YUOM pe v idlor Toy T

12. O deintec SidOLooNC eVOC TVMHO  YUAMO , TTOU
axoAovBo v, avTLoToLo v 0€ RoBEVa amd Ta YOm-
wortol. No #AVETE TV AVTLOTOLYLOL XOMUATOS - OelrT
B aonge.

Iwdeg 1,530
Mmhe 1,520
[Modowo 1,517
Kitoivo 1,512
IToptonahi 1,525
Konxivo 1,508

13. Tow sivar o 0AXTNELOTIHE TOV POTOC OF
ox€on pe TN OLadoo] TOU O€ OTTTUHG UECT;

14. =vo oynua Prémouue To NMARO QOS VoL TEOOTT-
wreL o€ otayova. fooyng. Towo ponvdueva mopatno -
VTOL ROTA TNV TTOQELCL TV AXRTIVOV;

Hliaxo pwg

15. To yodhua Tov ovpavo eivow pmhe, Yor...

O. TO UOLOL TOV OLEQX ElVOL UITTAE.

B. M lowa TV potdv wog elvol WTthe.

Y. M or€OON TOV PMTOS ELVOL EVIOVOTEQY OTOL KO
WY % UOTOG.

0. 1 o%€S00N TOV PMTOS ELVOL EVTOVOTEQY OTA UEYA-
oL unrn % poTog.

ITowo autd TIC TARATAVM TTEOTACELS ELVOL 1) CWOTN;

16. Tu eivon to ToAwTrd giktoa 1) TOAWTES;



38

17. onowomowo pe yvod T mov polaroid, yow var
«rdMpouvue», 0G0 TO duVATOV, TV avTnMd (€vtovn
OVOXACLON) TOV OTOS TTOV TOORAAO V AElES EMPAL-
VELES, OTOV TO (PG TEOOTUITTEL 0” AVTES (AdyOoU YN
otV empavelo TG OAAAOO0S, OTAV ETURQUTEL UITO-
vatoa). [Towo mpémel va givou 1 dte Buvom g Tohwm-
ong tov VAo  polaroid, yio va givon oL yvod osto-
TEAEOUOLTLHAL,

18. Na avagépete Toeic ToVAdyLoTOV 1LGTTES TS
VITEQLHOOVS X TLYOPOMOLS OL OTTOLES OIS TTAQOGPOQO v
YO TV TTOQEY TNG.

19. Me oo Toémo avmhopfovouaote 6t TéQo ammd

™V €QUOQET TEQLOYT| TOV PAOUOTOS TOU 0QUTO  (PO-
TOC UTALOYEL 00T VITEEUOET axTivoPoMas;

20. TIic ovopudLovTon To GOYAVaL JLE TOL OTOLOL OIVL-
KVE ETOL 1) VITEQUOON OXTLVOPOALC ®OL OF TTOLOL CLOYT)

PaoiCeton n Aettovgyia Toug;

21. T ovoudZouue guowd xow T YOOouuKRe Toho-
UEVO pwG;

22. Tati oL 00TEOVOL TEC, OTAY POlorOoVTOL OTY Ze-
M, PAETTOUY LOL QO TOV OVEAVO;

23. Mmoo e pe évoy mohwTi vo ovalngbo pe ot
TO (PG RATOLOS TGS TTOV (POAVEL OTOL UATLOL PG Elval
TOAWUEVO 1] OxL; MNtag Elvor ammoQaitnTo vou €Yov-
ue & o ouorovg mormwté; EEnyHote yoti.

24. T ovopdLovue yovio oMxng mohwong; Na yod-
PeTe T0 VOuo tov Brewster.

25. To g Tov ovpavo  eivou:
o. UEQLUMS TTOAWUEVO,

B. udvo yoaumund Tolwuévo,

Y. U1 TOAWUEVO.

AXKHXEIX KAI IPOBAHMATA

1. e éva melpopo péTonong g Tay, TNTAC TOV -
t6g ue ™ uéBodo tov Fizeau n omdotoon peto§ g
QPOTELVIG TTNYNGS HOL TOU RATOTTOOU elvor 12945m non
0 1P0Y0G €xeL 720 dudmeva. Na vroroyloete TV eAd-
YLOTT CUYVOTNTOL TTEQLOTQOPYS TOV TQOXO CUTO , OV
1) TELQOUOLTLRY] TCLY, TNTAL TOU PMTOS TOV TQOEUNPE
Aoy 2,982x10%m/s.

2. Mia déoun gotog mov Sodideton 010 *eVd €xel
unrog % potog 600nm:

(a) Navmohoyioete v tory, TTo Siddoong ouTig e
d¢oung oe yvoh pe deintn duaBlaons 1,6.

(B) Moo Tum €xeL 10 PHOS % POTOS TG dEoUNG,
otav ot dadideTow 0To YVohi; Alvetan 0T 1 Toy -
TTA TOV POTOS 0T0 %eVO glvar 300000km/s.

3. MoVvoyomuomsy o Tive. (ot OQLOUEVNC TUYVO-
™rog e Wipog ¥ worog S00nm, oty dodideton 0to
vepO. Na UTOAOYLOTEL TO UHOS X POTOS OUTO  TOV
P TOG, otary dLadidetan 0To PevEoio. O deineg did-
BAhaong Tov vepo  row Tov PeVEOALOU Elvow aVTIOTOL-
yo 1,333 now 1,501.

4. dwc éyeL upoc % potog 560nm oto #evo. Otoy
dadideton 0To VeEO, €xel Ty oL 2,25x10° m/s.
Av 10 p0g awto dadddTOY 0T0 VEED, TTOLO Bt NTay
TOTE TO UNHOG % UATOS TOV; ALVETOW OTL 1) T, TNTOL
o010 %evd givon 3x10%m/s.

5. ®oc mov Sodidetan 6TO 1EVS ExEL WHOC X UATOC
Ay Otawv 10 (B0 g dLadideTon oty cwBovorn, €xel un-
%og % parog 440nm xow ot yAvrepivy 405nm. TTowog
elvaw, 0 Adyog tou deintn dldBAaong g cubavolng meog
70 OelnTn OLABAOOMG TG YAUREQIVIG OE UMHOS %X UOLTOG
A

6. Pvowo poc mov dadidetan oTOV CLEEM GUVOVTAL
Aela emepavera taryov. H avorhmpevn oxtivo fogOnue
oMxmg Tolwuévy. No mtpoodlogioete ) ywvia 1p0d-
omtwong. O deintng dudBraong tov mwdryov eivon 1,309.

7. Movoypmuamxy ¢oun puntoc mov Sadideton oTo
veQO TEOOTIITTEL O YUAALVO % PO, 0 oTolog givou fu-
Buouévog €€ oAonANQOV GTO VEQOD, VIO YWVio TEO-
omtwong 50°. "Eva péog g d€oung ovorAdToL, eV
T0 Ao StaBAdTOL. AV 1 yovia dldBhaong o m
yovio avdxhaong éxovv dBgotopa 90°, va virohoyi-
oete 10 Ogirtn OLdBAaoNg Tov Yudvou % ou yLa To
QUGS oTo, av o deintng ddBAaoNG TOU VEQO  Elvar
1,333.

8. Movoypwuatizg déoun guoko  QuTog TOL diai-
OLOETOL OTOV CLEQOL TTOOOTUITTEL OTY) AELOL ETULPAVELDL EVOG
1QUOTAALOV Yahalio vito yovia 57° (wg mog v
130eT0 010 oNuelo mpdomTmwong). H avaxhopevn d¢-
oun PogBnxre Ot elvor OMRMS TOMDUEVY:

(o) TTéoog eivaw o deintng dudBLaong Tov yahalias
(B) Mdon eivon N yovio SuiaBhaong;



