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BiBAloypadia:

 Mavov Aaveln kat Ztpatov O@sodoaciov, To ZUMMAV IOV Ayannoaw,
Exé. AlavAog, ABnva, 2012, ISBN: 978-960-531-288-6

* XapaAaunov BapBoyAn kat Mnavvn X. Zewpadakn, Eicaywyn otn
ouyxpovn actpovopia, Ekdotnc: Nuptayavng, ApltOuoc ZeAidwv:
352, 1994

e Jtavpovu l. AuyodoUnn kat lwavvn X. Zewpadakn, Napatnpnotoaxi
Acotpovopuia, Ekdotng MAavntapio Oecoalovikng, 2004, AptOpac
ZeAibwv 246, ISBN 960-86810-3-0

« B. W. Carroll and D. A. Ostlie An Introduction to Modern
Astrophysics, ekd. Addison-Wesley, 1996 ko 2013, ISBN-13: 978-
1292022932
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BiBAoypadia:

Eriong:

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 introd
uction.html

http://handprint.com/ASTRO/

http://www.astronomy.ohio-state.edu/~pogge/Ast162/Unitl/sptypes.html

Fevikwg pmopeite va BplokeTe EMOTNUOVIKA GpOpa 0€ OTIOLOSATOTE AVTIKELNEVO, AGTPOPUGLKIG,
duowiig, padnuatikwv, prhiocodiag N otidnnote, otnv LotoceAida:

scholar.google.gr/

Ta apepa napouma(ovmt e aéloAdynon Ko ntpwta avadEpovrol Ta Lo XPNOLUOMOLNHEVA, TA
KOLTA TEKUAPLO TTLO ONHAVTIKA.
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BIBAIA TIA TO MAGHMA EIZAMQrH ZTHN AZTPOOYZIKH

To cUumav Tou ayannoa

Kwdwog BiBAiou otov EVS0E0: 22684958

‘Ekdoon: Maverotnuiakr Ekdoon/2012

Yuyypadeic: Aavelng Mavog,0g0600iou ITPATOG
ISBN: 978-960-531-288-6

TUmog: Uyypoppa

AwaBétnc (EK86TNC): AIAYAOS A.E. EKAOZEIS BIBAIQN

To cUuay Tou ayannoa

Kwdwog BiBAiou otov EVdoEo: 12212

AplBUOG TOpoU: Topog 1

‘Ekdoon: 3n €k6./1999

Yuyypadeic: Aaveélng Mavog,0co0do0iou ITpATOG
ISBN: 978-960-531-062-2

TUmog: T0yypappa

Awa®£tne (EKS6TNC): AIAYAOS A.E. EKAOSEIZ BIBAIQN

To cUua Tou ayannoa

Kwdwkog BiBAiou otov EVS0E0: 12213

AplBuo6G TOpou: Topog 2

‘Ekdoon: 3n €k6./1999

Juyypadeic: Aaveélng Mavog,0cob0ciou ITpAtog
ISBN: 978-960-531-063-9

UTTOG: ZUYYPOUUOL

L Gé}r(]Dq (EKéétni): AIAYAOZ A.E. EKAOZEIZ BIBAIQN

.Quowkn twv Aotépwv

Elcaywyn otnv actpoduolkn
Kw61kodg BiBAiou otov EUSo0: 42022440

‘Ekdoon: 1n/2014

Juyypadeic: AAucoavdpakng K.

ISBN: 978-960-02-3058-1

Tumocg: Z0yypoppa

Awa®gtnc (Ek8TnC): EKAOSEIE MAMAZHEH AEBE

EIZAFQIH XTHN AZTPONOMIA KAI AZTPODYZIKH

Kwdwkog BiBAlou otov EUS0E0: 22846310

‘Exdoon: A'EKAO3H/2012

Juyypadeic: ZAOEIPONOYAOZ BAZIAEIOZ,ZADEIPOMNOYAQY
KAPATZOTAQY OIANAPETH

ISBN: 978-960-530-148-4

Tumoc: Z0yypoppa

AwaBétng (EkS0tNng): Etatpeia A€lomoinong kat Alaxeiplong Meplouaiag
Mavemnotnuiou MNatpwv

AwoBéTne (EkSHTNC): AIAYAOS A.E. EKAOZEIS BIBAIQN

AXTPOO®YZIKH TOMOZ |

Kwdwkog BiBAiou otov EUSogo: 280

AplBuo¢ topou: |

‘Ekdoon: 1n/2009

Juyypadeig: SHU FRANK

ISBN: 978-960-7309-16-7

Tumoc: Z0yypoppa

AwBétne (EkSHTNS): IAPYMA TEXNOAOTIAS & EPEYNAS-
MANENIZTHMIAKEZ EKAOZEIZ KPHTHZ

AITPOOYZIKH TOMOZ Il

Kwb1kog BiBAiou otov EUS0E0: 282

AplBuo¢g tépovu: I

‘Exdoon: 1n/2009

Juyypadeic: SHU FRANK

ISBN: 978-960-7309-17-4

Tumocg: ZUyypoppa

AaB£tng (Ek60TNG): IAPYMA TEXNOAOTIAY & EPEYNAS-
MANEMIZTHMIAKEZ EKAOZEIZ KPHTHZ
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BIBAIA ZXETIKA ME THN AXTPODYZIKH

Aotpoduatkr MAdopatog

Kwdwkog BiBAlou otov EUSo&o: 50661503
‘Ek&oon: 2n Ekdoon/2015

Juyypadeic: Kavapng Tolykavog

ISBN: 978-960-91748-2-4

Tumog: Z0yypouua

AwoBétnc (Ek86TNnc): KANAPHE TEITKANOS

Actpogduatikr NAdopatog

Kwbkdg BiBAlou otov EUS0€0: 42116553
‘Ekdoon: 1n Ekdoon/2015

Juyypadeic: Kavapng Tolykavog

ISBN: 978-960-91748-2-4

Tumog: Z0yypapua

AwaBETng (Ek6OTNG): KANAPHZ TZITKANOZ

Kook AktivoBoAia

Kwbkdg BiBAlou otov EUdofo: 45309

‘Ekdoon: 1n €k6./2009

Juyypadeic: MauvpoptyaAdakn - XplotormoUAou EAévn
ISBN: 978-960-266-251-9

TUmog: 0yypouua

AlaBétne (Ex56TNnC): 2. AOANAIOMOYAOS & ZIA O.E.
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FeviK IXETIKOTNTA
Kwdwkog BiBAiou otov EUS0Eo: 6236

ExkSoon: 3/2007

Juyypadeig: Bernard F. Schutz

ISBN: 960-7122-21-6

TUMog: ZUyypappa

AwaBétng (Ek66tNnCg): TPAYAOL & ZIA OE
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' Opa '
padLo HIKPOKUKATA — yménuBpo  meptoxd Yrepuwbeg aKiveg X Y
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Napadelypo

* Ocgppokpaocia deppatog 33°C.
* Pouylopog tn pewwvel og 20°C.

* H Bepuikni anwAegla vog atoou
elvatl mepimouv 100 W.

e e ula pEpa ™~ 9 MJ i or 2000 keal.

e O petaBoAlopoc evoc atopou 40
elvat ~ 35 kcal/(m?-h), i
1700kcal/nuépa av €xeL epfado
S€ppotoc yupw ota 2 m?.

P .= Aoge (TJ‘ - E#)
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93.4
a0
E- 85

[ 80

75
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NASA/IPAC - Transwiki approved
by: w:en:User:Dmcdevit This image was copied
from wikipedia:en. The original description was:
This image comes from a NASA "Cool Cosmos"
website: http://coolcosmos.ipac.caltech.edu/co
smic_kids/learn_ir/index.html Compare it

to w:en:Image:Human-Infrared.jpg
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Oepuoypadia tou dtaotnuikov
Aewdopeiov katd tnv elocodo otnv
atpoodatpa tng g

Infrared Camera "Takes Shuttle's
Temperature"As the Shuttle Orbiter
Columbia returned to Earth, March 30,
1982, an airborne infrared telescope
made this image of its heating
patterns.

The "heat picture" (right half) was
taken aboard NASA's Kuiper Airborne
Observatory, a Lockheed C-141
Starlifter aircraft specially equipped
with a 91.5-cm (36-in.) aperture
Cassegrain-type reflector telescope.
The Kuiper Observatory aircraft made
the image as Columbia raced overhead
at a height of 56 kilometers (185,000
feet) at a speed of Mach 15.6. (NASA).

12
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Max Planck
HEAOLV CWMOL

L A
Max Planck HEAQV oW
1878
ATo ta KEpaUdLa oTa AoTPAL: Ewoéva and wikipedia

Wedgewood -> Einstein & Planck

. H Lotopia Tou HEAAVOC CWHOTOC, N KATOVONGOHN TOU TIWC EKTIEUTTIOUV AKTIVOBOAL
1.Quotkn Twv AcTEPWVY Ta 0(1)[.1(1'[(1 14



Wilhelm Wien

Nopoc touv Wien

N..,=029cm /T
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BBALlo
Black Bodies and Quantum Cats

* Tales from the Annals of BLACK BODIES (o) QUANTUM CATS
PhySiCS’ UT[CI) Jennifer / (J_enniferOueIIett_‘e>

Ouellette, paperback, ol

A\
$15.00, ISBN 9780143036036,
336 Pages,

* Penguin Books,2005

 Mmnopeite va to Ppetite
LLETAXELPLOUEVO HE TN SO,01...

N
Q)

71, < TALES from THE ANNALS of PHYSICS )
f >

1.Quotkn Twv AcTEPWVY






H katavonon tou QwtonAektplkoU datvopevou odrynoe otnv
KAAUTEPN KATOVONON TOU LEAAVOC CWHLATOC

https://el.wikipedia.org/wiki/%CE%A6%CF%89%CF%84%CE%BF%
CE%B7%CE%BB%CE%B5%CE%BA%CF%84%CF%81%CE%B9%CE%
BA%CF%8C_%CF%86%CE%B1%CE%B9%CE%BD%CF%8C%CE%BC
%CE%B5%CE%BD%CE%BF

1.Quotkn Twv AcTEPWVY

18



5.. Uber die von der molelularkinetischen Theorie
der Wirme geforderte Bewegung von n ruhenden
Flussigkeiten suspendierten Teilchen;
von A. Einstein.

In dieser Arbeit soll gezeigt werden, daB nach der molekular-
kinetischen Theoric der Wiarme in Flissigkeiten suspendierte
Korper von mikroskopisch sichtbarer Grofe infolge der Mole-
kularbewegung der Warme Bewegungen von solcher Grofe
ausfithren miissen, daB diese Bewegungen leicht mit dem
Mikroskop nachgewiesen werden kdnnen. s ist méglich, daB

R | 6. Uber einen
 die Errzeugung und Verwandlung des Lichtes
betreffenden heuristischen Gesichtspunkt;
von A. Einstein.

Zwischen den theoretischen Vorstellungen, welche sich die
Physiker iiber die Gase und andere ponderable Korper ‘ge-
bildet haben, und der Maxwellschen Theorie der elektro-
magnetischen Prozesse.im: sogenannten leeren Raume besteht

1.Quotkn Twv AcTEPWV

19



BiBAloypadia yia epfabuvon

* Einstein, Albert (1905). "Uber die von der molekularkinetischen Theorie
der Warme geforderte Bewegung von in ruhenden Flissigkeiten
suspendierten Teilchen" (PDF). Annalen der Physik 17 (8): 549-560.
Bibcode:1905AnP...322..549E. doi:10.1002/andp.19053220806. Retrieved
2008-08-25.

* English translation: "Investigations on the theory of Brownian
Movement". Translated by A.D Cowper

* Einstein, Albert (1905-06-30). "Zur Elektrodynamik bewegter Korper".
Annalen der Physik 17 (10): 891-921. Bibcode:1905AnP...322..891E.
doi:10.1002/andp.19053221004. See also a digitized version at
Wikilivres:Zur Elektrodynamik bewegter Korper.

* English translations: "On the Electrodynamics of Moving Bodies".
Translation by George Barker Jeffery and Wilfrid Perrett in The Principle of
Relativity, London: Methuen and Company, Ltd. (1923)

2 1.0OuolkA Twv ACTEPWY 20




"On the Electrodynamics of Moving Bodies". Translation by Megh Nad
Saha in The Principle of Relativity: Original Papers by A. Einstein and H.
Minkowski, University of Calcutta, 1920, pp. 1-34:

* Einstein, Albert (1905). "Ist die Tragheit eines Korpers von seinem
Energieinhalt abhangig?" (PDF). Annalen der Physik 18 (13): 639-641.
Bibcode:1905AnP...323..639E. doi:10.1002/andp.19053231314. Retrieved
2008-02-18.

* English translations: "Does the Inertia of a Body Depend Upon Its Energy
Content?". Translation by George Barker Jeffery and Wilfrid Perrett in The
Principle of Relativity, London: Methuen and Company, Ltd. (1923).

» Stachel, John, et al., Einstein's Miraculous Year. Princeton University Press,
1998. ISBN 0-691-05938-1

d  1.Quowkn Twv AoTEpwV
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Nopoc Stephan Bolzmann

* |loyuc ava povada emipavelog (adetikn tkavotnto)

P=0T* N =ec T*

0 2taBepa Stephan

22



P=c T*

* Eva cwpoa Beppokpacioc

* 100 K gkmeumel 5,67 W/m?,

* Evw o€ Bepuokpaotia

e 1000 K ekmepnetl 56.700 W/m?

23



Max Planck

- S N
0. Relf )i = IR 7




Eva kAawoko BLBALo

Planck, M. (1915). Eight Lectures on
Theoretical Physics. Wills, A. P. (transl.). Dover
Publications. ISBN 0-486-69730-4
LETOXELPLOUEVO, Lovo 0,3 eupw!

25



Max Planck

dj/d|=(2T[hC2/A5)(ehC/7\kT_1)-1
oKTIVOBOoALa
HEAQVOG CWHOLTOG

W 1
[(1])=———

Max Planck 1901

BA. mpooopoilwon og umoAoyloth: http://www.vias.org/simulations/simusoft_blackbody.html

26



Nouoc Planck

(v, T) e *T [(AT) =

2 ;'15
e [(v,T) evépyeLa ekTIEUTIOMEVN ATTO povada emidpaveLlag ava xpovo, Kabeta
oTnV eEMLAVEL, VA CUXVOTNTA 1] LAKOG KULOTOG

:‘_'!

e Tn Bepuokpaocia Tou LEAAVOC CWUOTOC
e h otabepa tou Planck

e crtaxuTnTa PWTOG

e kn otaBepa tou Boltzmann

1.Quotkn Twv AcTEPWVY

B 2hi” he 2he? he

e AT

27



Nopoc Stefan—Boltzmann

P—qg.4.7% P=¢c.0-A-T
e o 2taBepa Stefan—Boltzmann

Nopocg touv Wien
e \max=0,29/T7=2,897/T

28



Balfour Stewart

111 1828 Sl 12 1887

1.Quotkn Twv AcTEPWVY
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O VOHOC aUTOC HOVO YLo
HEAOVA cwHaTa,
LOAVIKA CWLLATA, TIOU

elval eite Té\elol RT — JE I

EKTIOMTTIOL, N

* pald cwpotTa pE

OUVTEAEODTN EKTIOUTIN oy

' A ,
(€) avetaptnro o, —— = 5670400 x 107 )5 m K™
UAKOUC KUATOC TNC 1hehe
EKTIEUTIOUEVNC
akTwvoBoAlog

. 267 1.0UoWKNA TwV AoTEpWY 30



Planck

To paopa evoc pedavoc cwpoatoc Beppokpaociog
T. 2UVaPTNOEL TNG OUXVOTNTOC V,
2het 1

b foips -
C pRT — ]

I{v,T) =

* EXEL HEYLOTO €KEL IOV hv = 2.82kT

e JUVOPTNOEL TOU UNKOUC KULLOATOC A yiveTal yio
novadloio otepeN ywvia
2he? 1

= he -
AY emT — ]

I[:‘:l": T) o

31



Ol ocuVaPTNOELC
(v, T) kat I(A,T)
duoka dev elvall LOLEC

32



BA. http://en.wikipedia.org/wiki/Planck%27s_law

Ot ouvaptnoelc I(v,T) ko I(A, T)
oxetilovtal pe

(v, T)dv = —I(\,T) dA.

1.Quotkn Twv AcTEPWVY
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To paopa Tou LEAAVOC CWHATOC KOTA
Planck

Sarfee 1 )

(A, T7) = NS o/ ART
AT el o 1 )
LLI::L—“,T}—?II::L—",T}— - EE "

u(A,T) evépyela ekmepmopevn amno povada emipavelag ava Xpovo, ava OTEPEN ywvia,
VA oUXVOTNTA ] UNKOG KUUOTOG

T n Beppokpacio Tou HEAAVOC CWHOTOC
h otaBepad tou Planck

c taxutnta $wTtoC

k n otaBepa tou Boltzmann

Nopoc Stefan—Boltzmann

o XtaBepa Stefan—Boltzmann

Nopoc tou Wien
Amax=0,29/T7=2,897/T

2 1.0OuolkA Twv ACTEPWY 35



[DOLULKEC KALLOKEC

Black-body spectrum
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oxNUa oo tov K. Sch
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MeAava cwpoata Kot vopoc tou Wien
T=0,29cm/Amax (KOKKLVN yoAalio ypoppun)
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Ixnua ano https://commons.wikimedia.org/wiki/File:BlackbodySpectrum_loglog 150dpi_en.png
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MeAava cwpata Kat vopoc tou Wien
T=0,29cm/Amax (kdkkwn yordlia ypauun)

10° 1 '
E . 6000K |
~ F | 3000 K .
L 103} ' -
E 1000 K |

}
§ | 300K |
= ! |
S — ]
103} -

0.01 0.1 1 10 100 1000
A (Um)

~ Xxedlaotnke amno tov K. HighTemplar
. https://upload.wikimedia.org/wikipedia/commons/f/f6/Planck_law_log_log_scale.png
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1.Quotkn Twv AcTEPWVY

XPWHOTLKO
Sdlaypappa

Alakpivetal o
VEWUETPLKOC TOTIOC
TWV CNUELWV TOU
Planck

CIE xy 1931 chromaticity diagram
including the Planckian Locus. The
Planckian locus is the path that

a black body color will take
through the diagram as the black
body temperature changes. Lines
crossing the locus indicate lines of
constant correlated color
temperature. Monochromatic
wavelengths are shown in blue in
units of nanometers. Latest
version (16 April 2005) uses 1931
CIE standard observer, since this
is the most commonly used
standard observer.

Wikimedia

39



NASA/IPAC

Oepuroypapio evOG GKHAOL

NASA/IPAC - http: 0s.ipac.caltech.edu/image_galleries/ir

1.Quotkn Twv AcTEPWVY 40




' Opa '
padLo HIKPOKUKATA — yménuBpo  meptoxd Yrepuwbeg aKiveg X Y

10° 10 10‘i 05x10% 10 1070 1072 (m)

10° 10° 10 10°  10% 108 10° (H2)
1K 00K 10000K 10 000 000 K
2272°C -173°C 9727°C ~10 000 000 °C
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To XpwHa LEAAVOC CWHLOATOC
aAAalel pe tnv Ospuokpaoia

http://elte.prompt.hu/sites/default/files/tananyagok/InfraredAstronomy/ch01s02.html
https://phet.colorado.edu/en/simulations/category/physics/heat-and-thermodynamics

http://phet.colorado.edu/sims/blackbody-spectrum/blackbody-spectrum en.html

== http://www.pveducation.org/pvcdrom/properties-of-sunlight/blackbody-radiation

=]
1.Quotkn Twv AcTEPWVY
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http://elte.prompt.hu/sites/default/files/tananyagok/InfraredAstronomy/ch01s02.html
https://phet.colorado.edu/en/simulations/category/physics/heat-and-thermodynamics
http://phet.colorado.edu/sims/blackbody-spectrum/blackbody-spectrum_en.html
http://www.pveducation.org/pvcdrom/properties-of-sunlight/blackbody-radiation

& https
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Spectral radiance (kKW sr™* - m=2 - nm™)
)

/upload.wikimedia.org/wikipedia/commons/1/19/Black_body.svg
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Qwc otnVv ePLoXN UNEPLWOOUC, PWTOVLA OXETLKA LEYAANC
EVEPYELOLC
TEPTEL O€ UALKO KOl EKTTEUTIOVTAL NAEKTPOVLAL
Max Planck, E=hv.
http://en.wikipedia.org/wiki/Photoelectric_effect
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Dwc otnv neploxn uTEPLWOOUC, GWTOVLO OXETIKA LEYAANG EVEPYELOC
Max Planck, E=hv.
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otaBepa Spaong Planck ouxvoTnTa

E=p... C

QPwc, E=h Vv

* O Apeplkavoc Xnuikocg Gilbert Newton Lewis ovopoaoe (1926)
10 otolXewwdec ep€BLlopa (kBavto) Tou KBavTLoOHEVOU
nAekTpopayvntikov rtediov w¢ Pwtovlo.

* QVTIKE(pEVA PEAETNC TNC KPavTONAEKTPOSUVOLKAG, TOU
turiikoU povtelou (Standard modells) tng Quolknc
cwpatidlwv.

e Quwtovia eival Ta "dopKkA UALKA" TNG NAEKTPOUAYVNTLKAG
aktwofoAiag, "ocwpatidia dwtoc".

* TO KIVOULLEVA OTOLXELWON cwHaTida, apa kol ta Qwtoviwy,
gxouv 16lotnteg KVpATwV (Louis de Broglie).

* KUMOTOOWHATLOLAKOC SUICUOC

1.Quotkn Twv AcTEPWVY
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q)wq’ E h otaBepa Spaong Plan k ouyvéTTa
E_popurﬁ C

* To pwTtOVLO €lval eva KBAVTO TNC NAEKTPOLLAYVNTLKNAC
akTwvoBoAiag (evepyeLag).

e Eilvatl pmolovio pe oy 1,
e pala npeptac kat poptio 0.

e Eilval o popeac tnc nAektpopayvntkng aAAnAenidpaong,
nAekTpopayvntkng Suvaunc.
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Dwc, E=hv

de Broglie KULOTOOWUATIOLOKEC LOLOTNTEC TWV NAEKTPOVIWV
(1927)

E = E°sin (kx —wt)
B =B°sin (kx —wt)

Awdvoopo Poynting S=> c2 ExB

H péon TR tng toxvoc tng HM aktwvoBoAi

Aéyetaun Evtaon AktwvofoAiag,

O L. de Broglie, £vag LoTopLKOG
TIOU £YIVE ETUTUXEOTATOG
OewpnTikog PUCLKOG,
ATV OUXVOG EMLOKETTNG TNG
EAAGSOG

“irradiance” i “intensity”.
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* O Wedgwood dnuooisvoe tnv evbladEpouvoa
avAAucr TOU yla TNV tapoywyrn Tou ¢wTtoc oo
Beppalvopevec ovolwv to 1792.

e Atilel va piéete pla potLa:

* http://rstl.royalsocietypublishing.org/content/82/28.full.pdf+html

LG . A
+%  1.0OuowknA twv AcTépwyv
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* UTTOKELMEVLKO XPWHO
480 opudpn KOKKwN Aapn
580 o0KoOUPO KOKKLVO
730 €vtovo KOKKLVO, TOPTOKAAL EAadpwC
930 £vtovo TTOPTOKOAL
1100 YAWHO XpwHO KLTPLVO-TIOPTOKAAL
1300 KItpvwrto AEUKO
> 1400 Aeuka (KLITpVWTO av To OELC ATTO OOOoTAOoN
LECW TNC aTtpoodalpac)
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Oeppoypadia

OL TEPLOOOTEPEC KAUEPECG BEPULKNAG
amnelkoviong CMOS xpnolpomnololv cuotoyia
eotiakoU eruunédou (FPA). O o kowol Tumot
elvat InSb, InGaAs, QWIP ZMEZX. Ot vewtepeg
TEXVOAOYLEC TTOU XpNOLUOTIOLOUV XaunAou
KOOTOUG Kal pun Puxopeva pikpoBolopetpa,
alobntrpeg FPA.

This is a high-resolution mid-range infrared
image depicting cancer in the right breast by
the high-energy blood vessels. Philip P.
Hoekstra, I, Ph.D.

This is a high-resolution mid-range infrared
image depicting cancer in the right breast by
the high-energy blood vessels.

Philip P. Hoekstra, IlII, Ph.D.

https://en.wikipedia.org/wiki/Thermography#/media/File:BreastCancerRightSamplel.jpg
Amo to 616aKTopLko Tou K. Philip P. Hoekstra, Ill, Ph.D., Philiphoekstra
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*  Thermogram of a traditional building in the background and a "passive house" in the foreground

Passivhaus Institut - Copied to Commons from http://en.wikipedia.org. Original source Passivhaus
Institut, Germany
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https://en.wikipedia.org/wiki/Passive_house

. 85.1 °C

- 80

- 70

51.2

Oeppoypadia nAekTplkwv aodaAlelwyv rou deixvouv pla achAAELa TTOU EXEL
NPOPANUa UTIEPBEpAVONG Kal N oTtoio UItopel val SnNULOU Y OEL TTUPKAYLAL.

Owtoypadia https://commons.wikimedia.org/wiki/User:Hotflashhome
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O Kpovoc oto umtepuBpo (kevtpo kot de€la) pog deiyvel
aro nov Byaivel Beppotnta

Thermal infrared images of Saturn from the Very Large Telescope Imager and Spectrometer for
the mid-Infrared (VISIR) instrument on the European Southern Observatory's Very Large

Telescope, on Cerro Paranal, Chile, appear at center and on the right. Image credit: Euxaplotieg
ESO/Univ. of Oxford kat tov k. T. Barry




O Kpovoc oto unepuBpo pac deixvel amo nou Byaivel
Bepuotnta

rings

equator
13° S latitude

September 1997 May 2006

Scientists have discovered a wave pattern, or oscillation, in Saturn's atmosphere only visible from Earth every 15 years. The pattern ripples back and forth like
a wave within Saturn's upper atmosphere. In this region, temperatures switch from one altitude to the next in a candy cane-like, striped, hot-cold pattern.
The temperature "snapshot" shown in these two images captures two different phases of this wave oscillation: the temperature at Saturn's equator switches
from hot to cold, and temperatures on either side of the equator switch from cold to hot every Saturn half-year.

The image on the left was taken in 1997 and shows the temperature at the equator is colder than the temperature at 13 degrees south latitude. Conversely,
the image on the right taken in 2006 shows the temperature at the equator is warmer.

These images were taken with NASA's Infrared Telescope Facility in Mauna Kea, Hawaii. Credit: NASA/JPL
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O rmAavntng Atac oto urtepuBpo pacg deiyxvel amno mou
Byaivel Beppotnta

ESO/F. Marchis, M. Wong, E. Marchetti, P. Amico, S. Tordo -
http://www.eso.org/public/outreach/press-rel/pr-
2008/images/phot-33-08-fullres.jpg Originally uploaded 16:14,
19 November 2008 (UTC) by Lars Lindberg Christensen

Image of Jupiter taken in infrared light on the night of 17
August 2008 with the Multi-Conjugate Adaptive Optics
Demonstrator (MAD) prototype instrument mounted on ESQO's
Very Large Telescope. This false color photo is the combination
of a series of images taken over a time span of about 20
minutes, through three different filters (2, 2.14, and 2.16
microns). The image sharpening obtained is about 90 milli-
arcseconds across the whole planetary disc, a real record on
similar images taken from the ground. This corresponds to
seeing details about 186 miles wide on the surface of the giant
planet. The great red spot is not visible in this image as it was
on the other side of the planet during the observations. The
observations were done at infrared wavelengths where
absorption due to hydrogen and methane is strong. This
explains why the colors are different from how we usually see
Jupiter in visible-light. This absorption means that light can be
reflected back only from high-altitude hazes, and not from
deeper clouds. These hazes lie in the very stable upper part of
Jupiter's troposphere, where pressures are between 0.15 and
0.3 bar. Mixing is weak within this stable region, so tiny haze
particles can survive for days to years, depending on their size
and fall speed. Additionally, near the planet's poles, a higher
stratospheric haze (light blue regions) is generated by
interactions with particles trapped in Jupiter's intense magnetic
field.
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O rmAavntng Atac oto urtepuBpo pacg deiyxvel amno mou
Byaivel Beppotnta

OepULKA €lKOVA Tou Al
LLE TO UTIEPLBpPO
tnAeokoro tng NASA

Infrared Telescope Facility
in 2007
NASA/JPL/IRTF

http://photojournal.jpl.nasa.gov/catalog/PIA10225
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MeAav cwpa
Mike Lee & Wolfgang Christian.

Kottaéete tic LoToOEALOEC
http://webphysics.davidson.edu/alumni/MiLee/java/bb_mijl2.htm

ntensity

W oAauto X2 W oAuto Blackbody Radiation
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mailto:milee@davidson.edu
mailto:wochristian@davidson.edu

Physics Today 12 tevxn
elval TOo KKAUTEPO TIEPLOOLKO

n ocuvépoun apyileL amod tov pAva TANPWUNAC, 1 ToV EMOKEVO Kal AfyeL TEAOC €Touc (6nAadn Ba xdoeste
HLEPLKA TEVUXN, 0AAA Bt £xeTe MPOOPaon NAEKTPOVLIKA

M va maipvelg To eplodiko/a mpémel va ypadteic HEAOG
otnv American Geophysical Union.

Ye évtunn popdn n aitnon eivat:

www.agu.org/

https://membership.agu.org/join-renew/

Oa npEmneL va o€ BonBrioet Evag PpLAoC ooU TIOU EXEL KATIOLA TILOTWTLKN KAPTA YL
va TANPWOELC Tt $20 KAOE £T0C

Oa XpeLAOTEL va TIELC OTL eloal PoLTNTAC, TTOTE MEPLUEVELC VAL TEAELWOELG KOl VOl
SWOELG TO OVOUO MOV KOlL TO MalA pou yia va BeBatwow otL eloat dpoltnTA..

Xenophon Moussas xmoussas@phys.uoa.gr, University of Athens
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Teloc Evotntac



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.
n EMNIXEIPHEIAKO MPOITPAMMA
K M EKMAIAEYZH KAI AIA BIOY MAGHZH =// EZI-IA
: ** EnEVIVON GTNY UOVWYid TNE YVWEN LUV /
L i:ﬂ

YNOYPTEIO MAIAEIAL KAl BPHIKEYMATQN QMAIKO 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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>NUElwpa Avadopac

Copyright EBvikov kat Kamodiotplakov Mavenotipuwov ABnvwy, zevodwv A.

Mouaoag 2015. «Elcaywyn otnv Aotpoduoikn). Quotki Twv ACTEPWV».
‘Exkboon :1.0. ABrjva 2015. AwaBeotpo amno tn diktuakn 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
EUTTOPLKNA Xpron, Eepooov auTo tou {ntnbeL.
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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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