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BiBAwoypadia:

* Enionc:

e http://www.astro.virginia.edu/class/majewski/astr551/lectures
/LECTURE2/lec2b.html

* http://casswww.ucsd.edu/archive/public/tutorial/Stars.html

 http://www.astro.washington.edu/users/anamunn/Astro101/Pr
ojectl/stellar spectroscopy introduction.html

 http://handprint.com/ASTRO/

* http://www.astronomy.ohio-
state.edu/~pogge/Ast162/Unitl/sptypes.html
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http://www.astro.virginia.edu/class/majewski/astr551/lectures/LECTURE2/lec2b.html
http://casswww.ucsd.edu/archive/public/tutorial/Stars.html
http://www.astro.washington.edu/users/anamunn/Astro101/Project1/stellar_spectroscopy_introduction.html
http://handprint.com/ASTRO/
http://www.astronomy.ohio-state.edu/~pogge/Ast162/Unit1/sptypes.html

BiBAwoypadia:

e [evikwc umopeite va Bplokete emioTnUOVIKA ApBpa o€
OTIOLOONTIOTE QVTIKELEVO, AOTPOPUOLKNC, GUCLKNAC,
naonuatikwy, pthoocodiac n otdnmote, otnv LotooeAida:

e scholar.google.gr/

 Ta apBpa napovotalovtal e aEloAOynon Kol Tpwtol
avadEPOoVTaL TO TILO XPNOLUOTIOLNUEVA, TOL KOTA TEKUNPLO TILO
ONUOVTLKAL.
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BIBAIA A TO MAGHMA EIZATQIH XTHN AZTPOOYZIKH

To ouumav ou ayamnnoa

Kwbékog BiBAiou otov EVS0E0: 22684958

‘EkSoon: Mavemotnuiakn Ekdoon/2012

Juyypadeic: Aaveélng Mavog,0g0800iou ZTPATOG
ISBN: 978-960-531-288-6

Tumog: Z0yypapua

AwaBétne (EkS6TNC): AIAYAOS A.E. EKAOZEIZ BIBAIQN

To cuumav Tov ayannoa

Kwb&kog BiBAiou otov ELSoEo: 12212

AplOuoG topou: Topog 1

‘Ekdoon: 3n €k6./1999

Juyypadeic: Aaveélng Mavog,0e0800i0u ZTPATOG
ISBN: 978-960-531-062-2

Tumog: Z0yypopua

AwaBétng (ExkdotNng): AIAYAOZ A.E. EKAOZEIZ BIBAIQN

To cUumav ou aydmnnoa

Kwdkdg BiBAiou otov ELb0Eo: 12213

AplBuo¢ topou: Topog 2

‘Ekdoon: 3n €k6./1999

Zuyypadeic: Aavélng Mavog,0go0dociou ZTpATog
ISBN: 978-960-531-063-9

=

0G: ZUyypoupa

BTN {EKEITACMAYAQEAE EXAOXER BIBMQN  coréra, Siaomnuor

Elcaywyn otnv actpoduaikn

Kwbkdc BipAiou otov EUS0E0: 42022440
‘Ekboon: 1n/2014

Juyypadeic: AAucoavdpakng K.

ISBN: 978-960-02-3058-1

TUToC: 20yypappa

AwaB£tng (Ekd6tNG): EKAOZEIZ MANAZHIH AEBE

EIZAFQrH 2THN AZTPONOMIA KAI AX TPOOYZIKH

Kwbkdc BipAiou otov EUS0E0: 22846310

‘Exkboon: A'EKAO3H/2012

suyypadeic: ZAOEIPOMOYAOS BASIAEIOS, ZADEIPOMOYAOY
KAPATZOIAQOY OINAPETH

ISBN: 978-960-530-148-4

Tumoc: 0yypappa

AaB£tng (EkS0TtNG): Etaupeia A€lomoinong kat Ataxeiplong Neplovoiog
Mavemniotnuiov Matpwv

AwBétne (Ek86TNC): AIAYAOS A.E. EKAOZEIS BIBAIQN

AXTPOOYZIKH TOMOZ |

Kwbkdc BipAiou otov EUSo€o: 280

AplOuog topou: |

‘Exdoon: 1n/2009

Juyypadeic: SHU FRANK

ISBN: 978-960-7309-16-7

Tumog: ZUyypapuo

AwBETne (Ek86TNC): IAPYMA TEXNOAOTIAS & EPEYNAS-
MANEMIZTHMIAKEZ EKAOZEIZ KPHTHZ

AZTPOOYZIKH TOMOZ Il

Kwdwkog BiBAiou otov ELS0E0: 282

AplOuog topou: i

‘Exdoon: 1n/2009

Juyypadodeic: SHU FRANK

ISBN: 978-960-7309-17-4

Tumog: ZUyypapuo

AwBétnc (Ek86TNC): IAPYMA TEXNOAOTIAS & EPEYNAS-

MANEMIZTHMIAKEZ EKAOZEIZ KPHTHZ
AoLa



N EVOOCOC

oo et o ORokknpepin Aiyelpion.
iy paj Ty mm Aoamies BonBnpdours

BIBAIA ZXETIKA ME THN AZTPO®YZIKH

Fevikn IXETIKOTNTA

Kwbikoc BiBAiou otov EUS0Eo: 6236
‘Ek&oon: 3/2007

Juyypadeic: Bernard F. Schutz

Aotpoduatkr MAAcopatog
Kwb&kog BiBAiou otov ELS0E0: 50661503

'EK600’I‘]I 2I’] IEK500’I’]/2015 ISBN: 960-7122-21-6
2uyypadeic: Kavapng Toiykavog TUMOG: ZUyYypOU
ISBN: 978-960-91748-2-4 AaB£Tng (EkdOTNG): TPAYAOZ & IA OE

Tumog: Z0yypapua
AlaB£tng (Exkd6TNG): KANAPHZI TZIFTKANOZ

Aotpoduatkr MAAopatog

Kwb&kog BiBAiou otov ELS0E0: 42116553
‘Ekdoon: 1n Ekdoon/2015

Juyypadeic: Kavapng Tolykavog

ISBN: 978-960-91748-2-4

Tumog: Z0yypopua

AwaBétne (Ek86tNC): KANAPHS TZITKANOZ

Koouwn AktivoBoAia

Kwdkdg BiBAlou otov ELb0Eo: 45309

‘Ekdoon: 1n €k6./2009

Zuyypadeic: Maupoputxadakn - XplotormoUAou EAEvn
ISBN: 978-960-266-251-9

Tumog: Z0yypopua

\0B¢TnG (ESOTNG): 2. AOANAZOMOYAOS & 31A O.E.
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OrmTkNn

dakol

Aplotodavnc avadepetal otouc pakoUc TTou XpnNoLpomoLouV yia va avapouv dwtla,
oTlc Nedelec: yp 766
nén napa tolot eapuakonwlalg tnv Aidov
Tautnv éépou«itc, ™V kaAnv, tv dtapavi,
a' n¢ to nlp antouat

h, R "}
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oy,
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* https://www.youtube.com/watch?v=0LCgaWaV6jA

* https://www.youtube.com/watch?v=2kBOqfSOnmE
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https://www.youtube.com/watch?v=OLCqaWaV6jA

OmnTKn

Aplotodavnc atic Nedélec: yp 766
AN napa tolol papuakonwAalg TV AiBov TalTnv £€6paKkac, TAV KaAnV,
™mv Sradavii, ad' N¢ TO nip antovay;

ZuvBeaon xpwpatwv, ypadko tou k. Mirsad
Todorovac
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TaL 2TOoLXELa TOUu EukAeldn oto
apxaLoTeEPO Xepoypoado tou O&upuyyou
(100 p.X., P. Oxy. 29).

4 : i

hitp://www.math.cornell.edu/~web1600/Terrell_OpticsOfEuclid. pdf
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http://en.wikipedia.org/wiki/Papyrus_Oxyrhynchus_29

Apxn Tou
Hpwva =

e O paBnuatikog, puoLKOC Kol unxaVLKéq'prv'Lva yLoL TIpWTN
dopd Toug vopouc dtadooncg tou dwtoc oe dtadavn peoa, Opilet
v dLaBAaon.

* To dwc akoAouBel TNV pkpotepn (o€ pRkog) dtadpoun.

e Adlakpitwe av eival pe avakAAoelg o KaBpedteg N LECA ATIO
nplopoata A dakoUC N ooLodNMOTE HECO e PETABANTO SeikTn
S1aBAaong m.x. Tnv atpoodatpa tng 'ng

* JAuEpa n opBotepn Sratunwan eival OtL To pwe akoAouvBet tnv
guvtopotepn Sradpoun

* Apxn tou Fermat i
ApXn TOu €AA)XLOTOV XPOVOUL.

" 7. M£B8oboL kat dpyova mapaTpnons, CUVTETOYUEVEG, TNAEOKOTILA, SlaoTnuomAoLa
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["wvia TTpoaTTiTITOVCAg
ian pe ywvia
AVAKAWMEVNG AKTIVAG

MpooTiTrTouca
aKTiva
avakKAWMEVN
aKTiVa
[
diaBAwpevn
aKTiVa
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[‘wvia TTpoaTTiTIToucag
ion ME ywvia
AVAKAWHMEVNG AKTIVOG

[NpoaTriTrToUCa
QKTiva
OVOKAWMEVN
aKTiva
d1aBAwpevVn
aKTiva
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AlaBAaon Aoyw
Toxutntac 6tado

netaBoAnc
ONC KUMOTOC
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Eotiaon
o pAAANAwv
akTlvwyv og
odalplko
KQTOTITPO
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Eotlaon amo mapaBolocldec

1

...................................................................... 7777ﬁ7

Q Q

3
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Oleg Alexandrov, wikipedia
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https://commons.wikimedia.org/wiki/User:Oleg_Alexandrov

Awadpoun aktivog pwtoc o€ taxV poko

Wikimedia
2xnuo tou K. Bob Mellish
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https://en.wikipedia.org/wiki/User:DrBob
https://en.wikipedia.org/wiki/User:DrBob

Wikimedia, 2ynuo tou K. Bob Mellish
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https://en.wikipedia.org/wiki/User:DrBob

[MpoypaTiko eldwWAO

Wikimedia, 2ynua tou k. Bob Mellish

Awadaveleg mou xpnotpomnotdnkayv ywa tnv dStdaokaiia Twv ¢oLtnTwy Tou
Naveniotnuiov ABnvwv ta €tn 2009 - 2014
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https://en.wikipedia.org/wiki/User:DrBob

DoavtaoTko lOWAO

Virtual Object
image '

Wikimedia, 2ynua tou k. Bob Mellish
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https://en.wikipedia.org/wiki/User:DrBob
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OTTTLKN)

e Amo eykukAomaideLla Tou
£Touc 1728

* Cyclopaedia (1728)
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Apxn touv Fermat n
ApXn TOU EAQXLOTOU XPOVOU

10 $pwe ot Kdde |
Swadpopr) axolouBet
MV Xpovikd mo
gUvtopun ropeia.

|
|

i
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TnNAEoKoTLa



O 0poC TNAEOKOTILO

* TNAE, OKOTIELY,

* TnAeokomog, 1611 eAAnvacg padnuatikog Twavvng
AnpnoLavoc (Giovanni Demisiani, 1614+), armo tn Zakuvoo,
BeoA0yoC, HaONUATLKOC, XN uLKoq, LEAOC TNC aKaSnuLaq
Accademia dei Lincei, €dwoe autn TNV ovopaoia 0To Opyavo
1OV TTOPOUCLOoE O Gallleo Galilei og pla 6e&ilwon otnv
Accademia dei Lincei.

* TO TNAEOKOTILO OTAV pwTOoTtapoucLaletal amno tov FaAA\Eo,
oto BBALlo Sidereus Nuncius ovopaletal "perspicillum«

* BA. «The Earth in Context: A Guide to the Solar System» amno
tov David M. Harland, ce\.64.

 «Parallax: The Race to Measure the Cosmos» armno tov Alan W.
Hirshfeld.

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL 31




* To tnAeokormio otnv OAAavdia to 1608 armo tov Xave AUtepoel

Kol Tov Zakapiloa MNavoev (lwvidn i lwavvidn), ontikouc oto
Middelburg, kat tov T(Eluc Metlouc.

* Ta apylkad tTNAEoKOTILA ATOV OAQ SLOTITPLKA HE KOIAO D ako.

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL
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http://el.wikipedia.org/wiki/%CE%9F%CE%BB%CE%BB%CE%B1%CE%BD%CE%B4%CE%AF%CE%B1

TnAsokomia:

o Zaxapiog lwavvidne
(Z. Jensen,1580 -1638)
o€ nAkia 15 etwv
AEyetal oTL epnupe TO
LLLKpooKOTiLo To 1595

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL
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ZACHARIAS TIANSEN,

B, Jm Tounszdas ln)vuu CWM ventor .
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MLKPOOKOTILO KATOLOKEUNG
PoBéptou Hooke, amod to

BLBAlo Tou

Micrographia (1665).

Mpoos&éte:

* 1000 HLKPEC €lvall oL
SlapeTpol kot Twv duo
doakwyv, SLoTL ATAV
efopetikd SUOKOAO va
KOTOLOKELUOLOTOUV
ueyaiol pokot.

* WG PWTLlEL pE TOV
odpalplkd dako to

QVTLKELLEVO TTOU HEAETA
yLa va eivoil pwTteLvo.
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Cargline Herschel.

https://upload.wikimedia.org/wikipedia/commons/0/03/Sir_William_Herschel_and_Caroline_Herschel. Wellcome _V0002731.jpg

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL

O William ka n
adeAdn tou Caroline
Herschel
Kataokevalouv Eva
TEPAOTLO GOKO N
KATOTITPO TNAEOKOTIIOU,
1896.
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Caroline Herschel.

https://upload.wikimedia.org/wikipedia/commons/0/03/Sir William Herschel and Caroline Herschel

. Wellcome V0002731.ipg
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https://upload.wikimedia.org/wikipedia/commons/0/03/Sir_William_Herschel_and_Caroline_Herschel._Wellcome_V0002731.jpg
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O William ko n
adeAdn tou Caroline
Herschel
KOTOLOKEV QLo OV AUTO
TO TEPAOTLO
TtnA&okoro, 12
LETPWV, LE KATOTITPO
Stapétpou 1.26 m,
1789.
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O7TIKN

2paipata pokwv
2ParLplkn EKTPOMN

b
=
4
b
-
»

d, oupBoAideTal n dIAUETPOG TNG DETUNG

f n eoTiakn arOaTOON, q O CUVTEAECQTIC OXNMATOC TOU (POKOU KAl N O
deikTNG d1aBAaaNc.

gUYKANON TWV OKTIVWV OTNV KAUOTIKN KAUTTUAN 1) KAUOTIKN ETTIPAVEIQ
(ray intercept curve) TTou €ival XOpOKTNPIOTIKN TS OPAIPIKNC EKTPOTTAC.

% 7. Mé£Bobol koL Opyava TOPOTAPNONG, CUVIETAYUEVES, TNAECKOTILA, SlaoTnUOTAOLAL 41




Ontikn

>daApata pakwyv
H napapopdwon etdwlov (distortion)

petatornilel ta onpeila tou amo tn B€on Tnv omola EnpeTme va
£XOUV.

H peyeBuvon dev eival otaBepn og 0o to medio

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL
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OTTIKN

2paApata pakwv
XPWHATIKO chAApa

O deiktnc dLaBAaonc e€apTAToL OO TO UNKOC KUUOTOC TOU dWTOC.

To eibwAo kal ta peyedn evoc dakoL aptwvtal amo to deiktn dtabAaonc Kot
elvoll LETOBANTA LE TO UNKOC KUOTOG.

Yupdwva pe tn mopatovikn Bewpeia (Bewpla Gauss), Vo Paoika pLeyEON ou
g€apTwVTOL ATTO TO PAKOG KUUOTOC TOU PWTOC, Elval N €0TLOKA AmOCTACN TOU
dakov (f), N yevikotepa N B€on tou eLOWAOU, KoL KATA CUVETIELA N LEYEOUVON

m=Si/So
Si n antootaon tou eldwAou armod to Ppako Kal SO n anooTacn TOU AVILKELLEVOU
aro to Ppako va eivol dSladopeTIKA o€ KAOE UKo KUMATOC.
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AvakAaon, StaBAoon

e https://www.youtube.com/watch?v=jQDRNb-E-cY

e https://www.youtube.com/watch?v=yJAiN1fNzU4
e https://www.youtube.com/watch?v=lh60HdvQ1IU

* https://www.youtube.com/watch?v=kc2073FyN3|
* https://www.youtube.com/watch?v=SiSzh3P8PxE

 https://www.youtube.com/watch?v=Aggi0g67uXM

* https://www.youtube.com/watch?v=2kBOqfSOnmE

% 7. M£BodoL kol dpyavo opatipnong, CUVIETAYHEVEC, TNAECKOTILO, SLOCTNHOTAOLL
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https://www.youtube.com/watch?v=jQDRNb-E-cY
https://www.youtube.com/watch?v=Ih60HdvQ1lU
https://www.youtube.com/watch?v=SiSzh3P8PxE
https://www.youtube.com/watch?v=Aggi0g67uXM
https://www.youtube.com/watch?v=2kBOqfS0nmE
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Giuseppe Bertini
(1825-1898)
Galileo Galilei che
mostra l'utilizzo
del cannocchiale
al Doge di Venezia

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL
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John Herschels
Teleskop bei
Feldhausen am
Kap der Guten
Hoffnung 1834
Notiog AdpLkn
1847
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2x€S610 TnAeokomiov tov NA\aiiov

a RECENSMABITAR. » 5 - -~
fpicillis ferancur fecundum lineas refra&tas E C H.
EQ!. coarétantur enim , & qui prius liberi ad FG,
igebantur, partem tantummodo HI. ¢gw

ir
. /.‘ . ol: |Ea *'I' "..,,\|
’ ' caas
| i\
s

B

R
A o

%—r

Y

przhendent: accepta deinde ratione diftantiz EH.ad
lineamH 1. per tabulam finuum reperietur quantitas
anguliin oculo ex obie¢to H 1. conftituti , quem mi-
nuta quedam tantum continere ecomperiemus. Quod
fi Specilto C D. bracteas , alids maioribus , alids veré mi
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TnAeokémo tou NAtAaiov
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TnAeokormo Tov NaAthaiou

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL

51



TnAegokormno tov MNAtaiov

‘are
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TnAeokormo tov NAthaiou
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« [aNAdiko TnAeakoTTio, Mouaogio Gustavianum,
Uppsala.

* QwToypagia =. Mouad
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THAEZKOMNIO

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL
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KnAidec mov €ide o NrAthaiog
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e [aA\aiko TnAeokoOTLO,
Movuoeio Gustavianum,
Uppsala.

e [Ipocefte MOOO ULKPOC £lval
o pakoc. Malaotepa dev
uropouvoayv va
KOTOLOKEUALOOUV KOAOUC
dakoUC pe peyain SLALETPO

e dwtoypadia =. Mouoa

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL
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e [aA\aiko tnAeokormio, Mouoeio Gustavianum, Uppsala.
Avnke otov Avopecg KEAalo.

e [Ipocefte MOOO ULKPOC ival o dakoc. MaAalotepa Hev
LUtopouoay vVa KATAOKEUAOoOUV KAAoUG paKoUC LE LEYAAN
SLapETpO

e dwroypadia =. Mouoa

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL
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npocodBaApLc
daxég Neutwvio
TNAEOKOTILO

KUPLO KATOTTPO

KUpLa eotia
"

Seutepelov
KATOMTPO

‘Eva amAo tThAEoKOTILO oav Kol auTo tou edtlaée o NeUtwy, pe duo
KAtomtpa, To SeuTEPEVOV EMINMESO KATOTITPO KOl TO KUPLO €Tinedo

odalLpLlKO KATOTITPO

ATto tnv Wikipedia.

59
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Opoilwpa tou
TnNAEoKOTOU TOU
NeUTwva mou
nopouoiaoe

otnv Royal
Society to 1672.

ATIO TNV
Wikipedia

npooodBahne
daxog NEvTw@wie
nAeoxdme

EOPID BETONTpO
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http://en.wikipedia.org/wiki/Royal_Society

H adn tng OAvpmakng pAoyac.
To mapoBoAoeldEC KATOTITPO TIPOEPYETAL aTtoO To Epyaotnplo
Quoknc tou EKMA. Eva opolo tou Bpiloketal oto Mouoeio
Quolkwv Ermtotnuwyv touv EKMA

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL
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MeyeBuvon kat ZUAAekTIKN loxuc

* Meysduvon M =f_ [ f,
f, EVEPYOG €0TLAKN OITOCTAGCH OVTLKELUEVLKOU

f. €oTL0Kn anootacn tou npocodBaApLou.

* JuMektikij loyog = (D, /D, )?
D, n SLAUETPOG TOU AVTLIKELUEVLKOU

D, n dtapetpog tou mpocopBaipuou

. e " 7. M£B8oboL kat dpyova mapaTpnons, CUVTETOYUEVEG, TNAEOKOTILA, SlaoTnuomAoLa
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[pnyopLavo thAeokoTLlo (Avw) o€ ocUyKPLON UE
Cassegrain (neoo) kat Neutwvelo (katw)

Mevtwvio
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TnA&oKOTILO TUTTOU
Herschell (avw) oe
oUYKpLON UE
TNAECKOTILO
Schiefspiegler

MoV €lval Eva TUTIOU
Cassegrain, aAAQ UE
ntAdyLlo to devutepevovV
KATOTITPO WOTE VO N
eumodilel To pwc va
dTAVEL OTO TPWTEVOV
KATOTITPO

(kaTw)

64



7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL

TnAeokormio Tumou
Nasmyth napopolo
LLE TO coudé Tou
elvall Eva TUMou
Cassegrain, aAAQ pe
nAAyLo To
deutepevov Kall
TPLTEVOV KATOTITPO
WOTE VAL UN
XPELAETOL OTIH) OTO
KUPLO KATOTITPO.
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TnA&oKOTILO TUTTOU
Schmit (avw)
TTOPOMOLO LE TO
Cassegrain, aAAQ e
S10pOwWTIKO Pako
uTto Griffenjbs

Wikipedia.
Corrector Plate Primary Mirror n(xp(')l,lOl_O Ei_V(]_L TO
A ———— TNAEOKOTILO TUTIOU
MakooUutwd (katw)
Wikipedia.
|
Secondary “spot”

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL




ocUOoTNMOL OTNPLENC

* lonuepa,
 MeonuPBpwa,

e AlouBLaka.
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IgNpEPIVI OTNPIEN

James Short’s reflecting
telescope with equatorial
mount

Philosophical Transactions
46 (1749-50), 241-2406,
reproduced in Kragh, H. The
Moon that Wasn't: The Saga
of Venus' Spurious Satellite.
Birkhauser, 2008. P. 32.

¢ 7. Mé€Bodol kal 6pyava mopatrpnong, CUVIETAYUEVEG, TNAECKOTILA, SLaoTNUOTAOLA

[Mu. Frans, N?ygs TAB. I, Ay

| . ¥

. ‘ 5
‘L (;’;wmfww}/ L.:_yf-'é:}f%f J

68



ATTAG aAtalipouBiako
OTAPIYMO TTOU EQTIACLE
EVOC EPATITEXVNG
QOTPOVOMOC
Newtonian telescope -
classical form of
"Dobsonian” using
closed tube. Venue:
VTT 2005, i.e.
Vogelsberg Teleskop-
Treffen 2005
(Germany)
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DTSEGHN]
DELLE MACCHIE
DEL SOLE

Vedute & ofleruate dal Sig. Galileo
Galilei nel mefe di Giugno,
¢ parte di Luglio 1612.
| g10rno per giorno.

£ 7. M£€Bodbol kat
1S

Opyava MapaATHPNOoNG, CUVIETOYHUEVEC, TNAEOKOTLA, SlacTnUOTAOL
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MNapatnpnoelc tov HAlou armo tov
[aAt\alo

]
.
?
:
L
%
}tv_
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Mapatnpnoelc tou HAlou armo tov
[aAl\alo

v26 Delie Macchie Solari

difco,, feguita per neceffied, che la dilatazione apparente dellz
fua figura fofle farta , non fecondo la lunghezza del fuo diame-
tro intero, ma fecondo il femidiametro perpendicolare 3 quel-
lo ; e cosi moftrail difegno; talche la dimenfion di tal macchia
che sl primo comparire fu (ottile affai verfo'l mezo del difco
fidilato tanto , cheoccupo circa la trentefimalefta parte del
diametro del Sole, ciod quanto ¢ Ia (uttefa di tre gradie vn tera
zo. Hora (anti quefte due offeruazioni, dico non effer poffibile,
che tal macchia foffe per notabile intervallo feparata dalla fue

crficic del Sole . Imperd che fia il cerchio ABD, nel globo fo-

are, quello,nella cui circonferenza apparifca muouerfi la mac-
chia , & intendafi I'occhio effer pofto nell'ifteflo piano, ma in_,
lontananza immenfa, talche i raggi da quello prodorti al dia-
metro di cffo fieno come lince parallele. Erintendafi la mac~
chia,la cuilarghezza u, occupi gr.3.20% il cui ino,o la cui fut-
tefa, pocoda effo differente in tanta piccolezza fard s814. par-
tidi quelle, dellequali il femidiametro AM, contiene 100000,
intendafi appreflo I'arco AB, effer gradi 8.¢ I'arco BD,gr.3.20.
cio¢ quanta fipone la larghezza della macchia: e per i punti
B D, paffino le perpendicolari al diametro A M , le quali ficno

CBG,0DQ. fara A CO,; fino verfolell'arco AB D, 1950. &

5

P e

Del Sig.Galileo Galilel. 12y
MF, ¢ 100000.de tali FA, fard 4762. & AC, 927. Cg,%%

. . - 5689.&
6619.&

breo sl “defcrivé
doil cer
chio FE
GQ, e
tirando
laparal-
lela AE,
fi troue-
ra I'arco
FE, cffer

40.FEG
19.25".EG,i.45 FEGQ,21.GQ.1.35"¢ la fua futtefa nel luogo
incontro A «, farcbbe 2765. effendo ftata in GQ, eguale 2 CO,

ciot 930. ilqual numero non arriva alla terza parte di2765.
Ounan i
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[Taparnpnoeic Tou
Aia Kal Twv
dOPUPOPWV TOU ATTO
Tov [TaAIAaio

7. M£BoboL kal dpyava mapatnpnong, CUVIETAYUEVEG, TNAEOKOTILA, SLOOTN LOTTAOLL
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Enetepyaoia twv
LLETPNOEWV TOU Apn
aro tov KemAep.

Mou odnynooav otnv
avaKkaAuPn Twv VoUWV
Tou KeTAep.

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL

ASTRONOMIA NOVA
AITIOAOTHTOE,
SEY
PHYSICA COELESTIS,

tradita commentariis

DE MQTIBVS STELLZE

M A Rulsl-§,

Ex ohfervationibus G. V.
TYCHONIS BR AHE:

Jullu & fumpubus

RVDOLPHI IL

ROMANORVVM

IMPERATORIS &e:

Plurium annorum pertinaci ftudio

claborata Pragz ,
ed §. Co. QM S lathematico 'T
JOANNE KEPLERO, :
Giom gymedem C*. A privilegio Peciali
Axxo xrx Dionyfianz clo Ioc rxa 1
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petente immimuuntur, ita & Lunares iite macuixs;,

arte luminofa tenebras amxttggt. e
ceefcente p e

————

MopatnproeLg
™G ZeAnvng amo SN R
tov NAt\aio ’ A N\ R
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MNapatnpAoEeLg TNG ZEANVNG
armo tov MoAlAaio

Ta¥om—me
»&»‘y}:ln!"-?-—
1S bl
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Al b R ol B

- -
- o - —
K I -
Faeand pode II |
et " i "
.II Il_
- L '.__. RE
F—=ad =
—_— sl
£y - TTT——
- T
MNegarive (diverging) lerms

Tnv AiBov tnv kaArjv, tnv oiapavr, ag rig 1o mye

Aplato@avng aTIC NEQEAEC: «...
QrrToualvy K.ATT.
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OTTIKN

(paKOI
B O R vax  moniaeas meoim conemwe Blconcave
1 1 1 72 — 1 )
=(n—1) — 2 A
f Rl RE HRIRE
1 1 1 B
F=e -0 |5 -l
Audikuptol 1 22 -
Ertutedokuptol

KolAokuptol i cuykAivovteg pnviokol (raxeic oto pécov)
AudikolloL
EruumedokoloL Kall

Ko\dkupTtol 1| anokAivovteg punviokol (Aemtol oto pécov)
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O7TkNn

(PAKOI

| NMaxoug paxkou |

Avvtepebhounoa KOPLE Croupdove o

ATV G300 GEVTIREIAEA OV B0 (IO ACVDTEPEVOV KOO O e io

ArvTZPEDOV KOOUNPTY

BT

o i,
KOpruog dovag G ’-
’ i = —~—

Epnpoéoha cotia " —— ALVTEPEDOLGG STl
I poTeBov xopugpT iheg _ ;
ey AR EIVIE GO EVERR VO €5 L0 RO
IPpareetov Kopuo aneio Y S— sepsserrssecsecs —

7

Eoniakn arréoraon f

_OTmrictia eoniakr) arréoracn o

TTpotetounaa i seuplveioa

1 1 (72 — 1)d
— — 1 _
I::n ) Rl RE + ﬂRl_R? ’

1
I

1 1 B
~m - DR — R

-
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OTTikn

2paApota pokwv

OL TPOCEYYLOTIKEG OXEOCELC TTOU LoXUOUV yLa TouC PpaKoug
Baoilovtal otnv apadoyn OTL Ao TNV AVATTUEN ToU
NULTOVOU TNC MpooTtimtovoac ywviag 6 os oglpad Mclaurin
LLOVO O TIPWTOC OPOC £XEL aplBUNTIKA onuooia.

g;-} I._r;l!';
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OTTIKN

2PpaApata Qakwv
H Bewpla Tng OMTIKAC IOV avarntuxOnKe oTnV MPOOEYYLON TOU TIPWTOU
OpPOU AUTNG TNG OELPAC ovopaleTal mapaovikn Bswpia OMTIKNAG
(paraxial optics) | Bewpia Gauss.

OL YWVLEC TPOOTITWONC ELVOIL LEYAAEC.

2 NLOLVTLKOL Kol oL OpoL Tpitou Kol TtEpToU Babpol tne osLpac.

Aev LoxUOUV oL TTaPAEOVLKOL KAVOVEC ELOWAOU.

ATEANELEC OTNV QTTIELKOVLON.

AUTEC oL atEAeLlec ovopalovtal oPpAaApATo GOKWV .

Avaloya pe Toug 0pouc rtou Aapfavovtal vrtodn ta chAApATO QUTA
ovopalovtal opaApata Tpitng N MEUTTNG TAENC.

7. M£Bobol kal Opyava TapatTnpnonG, CUVIETOYUEVEC, TNAEOKOTILA, SlaoTNUOTTAOLN 82




TnAeoKkoTLa, LOTEPOOKOTIELDL

https://www.youtube.com/watch?v=i2R7UMRwi30
https://www.youtube.com/watch?v=0G4W{fWJuA2k
https://www.youtube.com/watch?v=wVQApLYQI7c

https://www.youtube.com/watch?v=ABikeckS8t4

https://www.youtube.com/watch?v=BzKZvn-XYIlw

R " 7. M£B8oboL kat dpyova mapaTpnons, CUVTETOYUEVEG, TNAEOKOTILA, SlaoTnuomAoLa
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https://www.youtube.com/watch?v=i2R7UMRwi3o
https://www.youtube.com/watch?v=wVQApLYQl7c
https://www.youtube.com/watch?v=ABikeckS8t4
https://www.youtube.com/watch?v=BzKZvn-XYIw

TnAeoKkoTLa, LOTEPOOKOTIELDL

* https://www.youtube.com/watch?v=HfW-ShVVQks

* https://www.youtube.com/watch?v=073GwPbyFxE

* https://www.youtube.com/watch?v=PVAe90vca5Q

e https://www.youtube.com/watch?v=Pp8rUn5Tsos

* https://www.youtube.com/watch?v=KaShonn6TRw

1 :i‘ 7. M£B0oSol Kat Opyava IoPoTpnonG, CUVTETAYHEVES, TNAEOKOTILA, SlooTnpdmAoLa
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https://www.youtube.com/watch?v=HfW-ShVVQks
https://www.youtube.com/watch?v=073GwPbyFxE
https://www.youtube.com/watch?v=PVAe9Ovca5Q
https://www.youtube.com/watch?v=Pp8rUn5Tsos
https://www.youtube.com/watch?v=KaShonn6TRw

KotaAhoyoc pe ta peyaAvtepa
TnAEoKoTmLa

Mnyaivete otoug cUVOECHOUG va SEITE AEMTOUEPELEG

. e " 7. M£B8oboL kat dpyova mapaTpnons, CUVTETOYUEVEG, TNAEOKOTILA, SlaoTnuomAoLa
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Name

Gran Telescopio Canarias (GTC)

Keck 1
Keck 2

Southern African Large Telescope (SALT)
11 m x 9.8 m mirroril

Hobby-Eberly Telescope (HET)

11 m x 9.8 m mirror

Large Binocular Telescope (LBT)
Phased-array optics for combined 11.9 mi2l

Subaru (JNLT)

VLT UT1 - Antu
VLT UT2 - Kueyen
VLT UT3 — Melipal

VLT UT4 - Yepun

Gemini North (Gillett)

Gemini South

MMT (1 x 6.5 m)

Magellan 1 (Walter Baade)2!

Magellan 2 (Landon Clay)

BTA-6

CTIC C7 vin v C N vin L 7 s v A AN s cnvrmeod v

Effective

aperture inp

m

104 m

10 m

10m

9.2m

9.2m

8.4 m

8.2m

8.2m

8.2m

8.2m

8.2m

8.1m

8.1m

6.5m
6.5m

6.5 m

6m

x2

N O v

409"

394"

394"

362"

362"

330"

323"

323"

323"

323"

323"

318"

318"

256"
256"

256"

238"

236"

Mirror type

Segmented, 36

Segmented, 36

Segmented, 36

Segmented, 91

Segmented, 91
Multiple mirror, 2
Single

Single

Single

Single

Single

Single

Single

Single

Honeycomb
Honeycomb
Single

Liquid

& 200 irféh)OP VOV QL TLOPATIPNONG, OUVTETAYHEVECE B PR KOTROQ® LU0 TIGiRgHO L0

Chacmmrmrnimend

Nationality / Site
Sponsors
Spain (90%), Mexico, Roque de los Muchachos Obs.,
USA Canary Islands, Spain

Mauna Kea Observatories, Hawaii,
UsA USA

Mauna Kea Observatories, Hawaii,
UsA USA

South Africa, USA,

UK, Germany,
Poland, New Zealand

South African Astronomical Obs.,
Northern Cape, South Africa

USA, Germany McDonald Observatory, Texas, USA

Mount Graham International
Observatory, Arizona, USA
Mauna Kea Observatories, Hawaii,

USA, Italy, Germany

Japan USA

ESO Countries, Chile Para.nal Ob'servatorv, Antofagasta
Region, Chile

ESO Countries, Chile Par;imal Ob.servatorv, Antofagasta
Region, Chile

ESO Countries, Chile Para'nal Ob'servatorv, Antofagasta
Region, Chile

ESO Countries, Chile Par:imal Ob.servatorv, Antofagasta
Region, Chile

USA, UK, Canada,
Chile, Australia,
Argentina, Brazil
USA, UK, Canada,
Chile, Australia,

Argentina, Brazil

Mauna Kea Observatories, Hawaii,
USA

Cerro Pachdn (CTIO), Coquimbo
Region, Chile

USA F. L. Whipple Obs., Arizona, USA
Las Campanas Obs., Coquimbo
USA . .
B Region, Chile
Las Campanas Obs., Coquimbo
USA . .
— Region, Chile
. Special Astrophysical Obs.,
USSR/Russia Karachay—Cherkessia, Russia
Canada, France, USA Maple Ridge, British Columbia,
[a1 Canada
Palomar Observatory, California,
Ush USA

Datttvme Ackvramarmeieal Nhhe

ViaclAamer

Built

2006/9
1993

1996

2005

1997
2004
1999
1998
1999
2000

2001

1999

2001

2000

2000
2002
1975

2003

1986


https://en.wikipedia.org/wiki/Aperture
https://en.wikipedia.org/wiki/Meter
https://en.wikipedia.org/wiki/Inch
https://en.wikipedia.org/wiki/Telescope
https://en.wikipedia.org/wiki/Gran_Telescopio_Canarias
https://en.wikipedia.org/wiki/Segmented_mirror
https://en.wikipedia.org/wiki/Spain
https://en.wikipedia.org/wiki/Mexico
https://en.wikipedia.org/wiki/United_States
https://en.wikipedia.org/wiki/Roque_de_los_Muchachos_Observatory
https://en.wikipedia.org/wiki/Canary_Islands
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Samuel Klingersterna
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To duaotnuiko TnAeokomo
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To dlaotnuiko TnAeokomnio
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To draotnkd TnAeokomio avw anod tnv EAAada
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ESO
European Southern Observatory

http://www.eso.org/
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ESO
European Southern Observatory

http://www.eso.org/
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ESO
European Southern Observatory

http://www.eso.org/
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ESO
European Southern Observatory

Iztok Bonc¢ina/ESO http://www.eso.org/
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ESO

European Southern Ob

servatory

http://www.eso.org/
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UT3 (Melipal)
SPHERE

VLTI (2015)

The Paranal Observatory telescopes and instruments. Instruments listed in

blue are at the Cassegrain focii of the telescopes. Instruments listed in italics
are not yet installed.
Credit:ESO
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The 3.58-metre New Technology Telescope (NTT) was inaugurated in 1989. It broke new
ground for telescope engineering and design and was the first in the world to have a
computer-controlled main mirror.

The main mirror is flexible and its shape is actively adjusted during observations by
actuators to preserve the optimal image quality. The secondary mirror position is also
actively controlled in three directions.

This technology, developed by ESO, known as active optics, is now applied to all major
modern telescopes, such as the Very Large Telescope at Cerro Paranal and the future
European Extremely Large Telescope.

The design of the octagonal enclosure housing the NTT is another technological
breakthrough. The telescope dome is relatively small, and is ventilated by a system of
flaps that makes air flow smoothly across the mirror, reducing turbulence and leading to
sharper images.
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The ESO 3.6m Telescope

: Equatorial,

M

ounting Horseshoe
Ml 3.566 m
Diameter
Cassegrain
Hole 0.698 m
diameter
M1 clear 8 8564 m?
area
IV.IZ 1.200 m
diameter

Focal Ratio f/8.09

Scale at 7.12
Focal Plane arcsec/mm
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The ESO 1-metre Schmidt telescope at La Silla began its service
life in 1971 using photographic plates to take wide-field images
of the southern sky four degrees across — which would cover
the full Moon 64 times over. The original photographic camera
was decommissioned in December 1998, but the telescope
now has a new lease of life as a project telescope. In 2009, a
group at Yale’s Center for Astronomy and Astrophysics installed
a new large camera to conduct a southern hemisphere search
for new Pluto-sized dwarf planets and supernovae: the LaSilla—
QUEST Variability survey. The camera is a mosaic of 112 CCDs,
with a total of 160 million pixels, covering the full field of view
of the telescope. The survey is expected to cover about one
third of the full sky (about 15 000 square degrees repeated
almost every four days). The system is fully operational and
controlled remotely from Yale.

This project follows the group’s northern hemisphere search at
Palomar that led to the discovery of the dwarf planet
population, including Eris and Sedna.

Science goals

Magellanic clouds, star clusters, stellar associations in Galaxy

In this image we see Oscar Pizarro placing the plateholder in
the ESO 1-metre Schmidt telescope.
Credit: ESO
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High on the Chajnantor plateau in the Chilean Andes, the European Southern Observatory
(ESO), together with its international partners, is operating the Atacama Large
Millimeter/submillimeter Array (ALMA) — a state-of-the-art telescope to study light from
some of the coldest objects in the Universe.

This light has wavelengths of around a millimetre, between infrared light and radio waves,
and is therefore known as millimetre and submillimetre radiation. ALMA comprises 66
high-precision antennas, spread over distances of up to 16 kilometres. This global
collaboration is the largest ground-based astronomical project in existence.
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Ewkova yaAaéilwyv tnc Avtevvacg pe to Alma - |

The Antennae Galaxies (also known as NGC 4038 and 4039) are a pair
of distorted colliding spiral galaxies about 70 million light-years away,
in the constellation of Corvus (The Crow). This view combines ALMA
observations, made in two different wavelength ranges during the
observatory’s early testing phase, with visible-light observations from
the NASA/ESA Hubble Space Telescope.

The Hubble image is the sharpest view of this object ever taken and
serves as the ultimate benchmark in terms of resolution. ALMA
observes at much longer wavelengths which makes it much harder to
obtain comparably sharp images. However, when the full ALMA array
is completed its vision will be up to ten times sharper than Hubble.
Most of the ALMA test observations used to create this image were
made using only twelve antennas working together — far fewer than
will be used for the first science observations — and much closer
together as well. Both of these factors make the new image just a
taster of what is to come. As the observatory grows, the sharpness,
speed, and quality of its observations will increase dramatically as
more antennas become available and the array grows in size. This is
nevertheless the best submillimetre-wavelength image ever taken of
the Antennae Galaxies and opens a new window on the submillimetre
Universe.

Credit:ALMA (ESO/NAQJ/NRAOQ). Visible light image: the NASA/ESA
Hubble Space Telescope
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Ewkova yaAaéilwyv tnc Avtevvac pe to Alma- |l

While visible light — shown here mainly in blue — reveals the
newborn stars in the galaxies, ALMA’s view shows us something that
cannot be seen at those wavelengths: the clouds of dense cold gas
from which new stars form. The ALMA observations — shown here
in red, pink and yellow — were made at specific wavelengths of
millimetre and submillimetre light (ALMA bands 3 and 7), tuned to
detect carbon monoxide molecules in the otherwise invisible
hydrogen clouds, where new stars are forming.

Massive concentrations of gas are found not only in the hearts of
the two galaxies but also in the chaotic region where they are
colliding. Here, the total amount of gas is billions of times the mass
of the Sun — a rich reservoir of material for future generations of
stars. Observations like these will be vital in helping us understand
how galaxy collisions can trigger the birth of new stars. This is just
one example of how ALMA reveals parts of the Universe that cannot
be seen with visible-light and infrared telescopes.

Credit:ALMA (ESO/NAOJ/NRAO). Visible light image: the NASA/ESA
Hubble Space Telescope
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Preparing a Revolution

Astronomy is experiencing a golden era.
The past decade alone has brought amazing
discoveries that have excited people from
all walks of life, from the first planets
orbiting other stars to the accelerating
Universe, dominated by the still-enigmatic
dark matter and dark energy.

_urope is at the forefront of all areas of
contemporary astronomy, thanks in
particular to the flagship ground-based
facilities operated by ESO, the pre-eminent
intergovernmental science and technology
organisation in astronomy. The challenge is
to consolidate and strengthen this position
for the future.
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This will be achieved with a
revolutionary new ground-based
telescope concept, the European
Extremely Large Telescope (E-ELT),
with a performance that is orders of
magnitude better than currently
existing facilities. Such a telescope
may, eventually, revolutionise our
perception of the Universe, much as
Galileo's telescope did, 400 years
ago.
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The green light for the construction of the
39-metre European Extremely Large
Telescopewas given by the ESO Council

in late 2014, with a planned construction
period of about a decade.

The telescope's "eye" will be almost half
the length of a soccer pitch in diameter
and will gather 15 times more light than
the largest optical telescopes operating
today. The telescope has an innovative
five-mirror design that includes advanced
adaptive optics to correct for the turbulent
atmosphere, giving exceptional image
quality. The main mirror will be made up
from almost 800 hexagonal segments.

25 7. M£Bodol kat dpyava mapatipnons, CUVIETOYIEVEC, TNAEOKOTILO, SLOCTNHOTAOLL 137



http://www.eso.org/public/images/e-elt_hex_03/
http://www.eso.org/public/images/e-elt_hex_03/

7. M£Bobol kal Opyava TapaTnpnonG, CUVIETOYUEVEC, TNAECKOTILA, SlaoTnUOTTAOL 138




The South Pole Telescope
Cosmic Microwave Background (CMB)

(1) FROM SKY
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AEUTEPEVOV KATOTITPO
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TnAeokoma, pacpatoypadoc
HD 189733b: Oepuoc Alac, 63 £€tn dwtoc

Credit: Heather Knutson (Harvard-Smithsonian CfA) et al., NASA / JPL-Caltech
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Orntikn — |

[MepiBAaan gival gaivopevo TnG d1adoang
KUMATWV.

TO PWC EKTPETTETAI ATTO TNV £UBEia TTOPEIN
TOU PJECQA ATTO Mia AETTTH) OXIOMN 1) OTTr) OEV
gp@aviCeTal EVa ATTAO PWTEIVO ONUEIO N
gidwAo

gMPaVICETAI EIKOVA TTOU TTEPIAAUBAVE
PWTEIVEC KOl OKOTEIVEC TTEPIOXEC YUPW ATTO
TNV B€an 1Tou Ba ETTPETTE va eugavileTal TO
PWTEIVO ATTOTUTTWIA.

Eikova 1repiBAaong arro
TETPAYWVIKO AVOlypa
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Orttkn - |

A computer simulation of the intensity
pattern formed by a laser of 663 nm
wavelength incident on a square aperture
of 20 by 20 micrometer, visible on a screen
placed 1 meter from the aperture. In reality
the image measures 30 by 30 cm.
Wikipedia

Eikova 1repiBAaong arro
TETPAYWVIKO AVOlypa
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OrTkn

Eikova mrepiBAaong atmrd pia Aetrtiy axiour), Wikipedia
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TeEPIOAaan

dwrtelvr) d€apn ae AeTTTA
OXIOUN YE TV apXn TOU
XOUXEVC KABE PEPOC TNC
gXIOUNG YiveTal TTNyN
EKTTOUTTNG PWTEIVWIV
OKTIVWV.

O1 akTiveg gupuaAAouv.

2. XIoMn TTAQTOUC a
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dleubuvan O Kal atrexouv
a/2 n d1a@opa TWV dPOUWV
TOUC €ival ign PE

OTTIKn

.,.,,.,,m;.;.;,,mm»m»»>>>

Eikova 1repiBAaong atro pia AeTTTA oxXIoun
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[MeplBAaon

wikipedia, Wikimedia Commons
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[TepiOAaan

wikipedia, Wikimedia Commons, DL6ER

Normalized intensity
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MeplBAaon
wikipedia, Wikimedia Commons,

Shizhao




Mpooctate nwc aAAalouv ol
QTTOOTAOELC TWV KPOOOWV KoBwC
aAAQleL TO LNKOC KU paToC (ypwpa)
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AlaBAaon amo Suo CXLOMEC

https://commons.wikimedia.org/wiki/File:Two-Slit_Diffraction.png
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AlaBAaon arno Suo OYLOUEC

x A

https://commons.wikimedia.org/
Lacatosias, User:Stannered, Epzcaw (talk)
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AwaBAaon amo 6uo OxLOHES

https://commons.wikimedia.org/

Lacatosias, User:Stannered, Epzcaw (talk)
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dpayua nepiBAaonc, Diffraction
grating

d(sinf; + sinf,,) = mA.

https://commons.wikimedia.org/
Lacatosias, User:Stannered, Epzcaw (talk)
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Eva artAo melpapa:

 https://www.youtube.com/watch?v=htSIjlyF9bU

e https://www.youtube.com/watch?v=luvbhY6zsd0

e https://www.youtube.com/watch?v=A9tKncAdIHQ

* https://www.youtube.com/watch?v=YoQYnhHQ95U
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Xpnuoatodotnon

* To mopov ekmaldeuTLKO UALKO EXeL avamtuxBel oto mAaiolo Tou
eKTtaLOEVTIKOU €pyou Tou dtdbdokovta.

* To £pyo «Avoikta Akadnpaika Madnipata oto Naveniotipio ABnvwv»

EXEL XpNUaTodOTACEL LOVOo TNV avadlapopdwaon Tou eKTOLOEUTIKOU
UALKOU.

* To £pyo vAomoleital oto rAaiolo Tou Emyelpnotakol MpoypapaToq
«Ekmaiidevon kot Ata Blou Mabnon» kat cuyxpnuatodoteital amo tnv

Evpwnaikn Evwon (Evpwmaiko Kowvwviko Tapeio) kot oo eBVIKoug
TTOPOUC.

EMIXEIPHXIAKO MPOTPAMMA
EKMAIAEYZH KAI AIA BIOY MAGHZH r_// Ez rIA

ENEVIVON 6TNY UOLVWYIA TNE. YVWER

gn
YNOYPTEIO MAIAEIAL KAl BPHIKEYMATQN MATKO KOINQNIKO TAMEIO

Evpwmnaikr ‘Evwon EIATIKH YNMHPEXIA AIAXEIPIZHEX
Evpwmaiké Koivwviké Tapeio . . TR
Me tn ouyxpnparoddétnon tng EAAadag kat tng Evpwmnaikig Evwong
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2 NUELWLOTOL



>NUElwpa lotoplkovu Ekbooewv Epyou

To mapov €pyo amoteAei tnv €kdoon 1.0.0.
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>NUELlwpa Avodopac

Copyright EBvikov kat Kamodiotplakov Mavenotipuwov ABnvwy, =evodwv A.
Mouaoag 2015. «Elcaywyn otnv Aotpoduoikr). MEBodol kat dpyava
APATAPNONG, CUVIETAYHUEVEC, TNAEoKOTILA, SlaoTnuomAola». Ekdoon :1.0.
ABnva 2015. AtaBgotpo amno tn diktvakn dtevBbuvon :
http://opencourses.uoa.gr/courses/PHYS1/
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>NUElwpa Adetodotnong

To tapov LVALKO SlatiBetal pe toug opoug tng adeslac xpnong Creative Commons
Avadopd, Mn Eumopwkn Xprion MNapopota Atavopn 4.0 [1] R petayevéotepn, AleBvng
‘Exkboon. E&atlpolvtal ta autoteAn €pya Tplitwy m.x. dwroypadiec, Staypappota
K.A.TT., TOL OTIOLOL EUTIEPLEXOVTOAL OE QLUTO Kall Ta oTtoia avadEpovtal pall e Toug
OpPOUC XPNOoNC Toug oto «XZnueiwpa Xpriong Epywv Tpitwv».

©OE0)

[1] http://creativecommons.org/licenses/by-nc-sa/4.0/

Q¢ Mn Epmopkn opiletal n xpnon:

* 1ou 6ev mePAOPPAVEL AUECO 1] EUECO OLKOVOLLKO OPEAOC Ao TNV Xprion Tou €pyou, yLa
TO SlovopEa Tou €pyou Kot adelodoyo

* 1ou 6ev meplAapPaveL olkovouLKr) ouvaAlayn we npolnoBeon yla tn xpnon n npooBaocn
OTO £pyO

* 1ou 6ev nmpoomopilel oto SLavouEa ToU £pyou Kal adelodOX0 EUUETO OLKOVOULKO ODEAOC
(rt.x. Stadnuioelg) amod tnv poPfoAr Tou €pyou o€ SLASIKTUAKO TOTO

O Swaovyog pmopel va rapexel otov adelodoyo Eexwplotn adela va XpnoLUOTIOLEL TO £pyO YL
urtopLKr'] xpnon, ebpocov autod tou {ntnOel.
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Alatnpnon ZNUELWHATWY

Onoladnmote avanopaywyn n dltaokeun Tou VALKOU Ba TipEMEL va
oupnepAapBavet:

" 10 Znueiwpa Avadopdc

" 10 2Znueiwpa Adslodotnong

" 1N 6nAwon Alatipnong ZNUELWUATWV

" 10 Znueiwpa Xpnong Epywv Tpitwv (edpocov umapxetl)

noll e toug cuvodEVOUEVOUC UTIEPCUVOECOUC.
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