YnoAoyIoHOG TNG eveEPYOUG Beppokpaciag Tou ‘HAlou

1. Eicaywyn

H evepyoc Bepuokpacia (Ter) €VOC OWHATOC, ONWC €va ACTEPI ) €vAC
nAavnTng IoouTal Ye TNV Beppokpacia nou Ba eixe éva PeAav owpa av eEEneune
TNV idla nocOTNTA NAEKTpOUAyVNTIKNAG akTivoBoAiac. H evepydg Bepuokpacia
XPNOILOMOIEITAl yIa va Yivel Jia eKTinon TnG npayuaTtikng Bepuokpaaciag evog
owPaTog oTav Ogv €ival yvwaoTr) N kKapnUuAn akTivoBoAiag Tou. Ma va unoAoyioTei
N EvePYOC BEPUOKPACia evoC owpaToc Ba npénel va yvwpidel Kaveic Tnv €vvoia
TOU JENQVOU OWHATOG, TNG AKTIVOBOAIGG Tou JEAQVOU OWHATOG KAl TOV VOO TWV
Stefan — Boltzman. H evepyoc Bepuokpacia Twv aoTEPWV OUVOEETAI UE TO XPWHA
Touc. H evepydc Beppokpacia Tou ‘HAlou pag sivar peidovog onpaciac. H TipR TN
HAG EMITPENEI va KABOPIOOUKE TO NGO TNG EI0EPXOMEVNG NAIAKNG akTIvoBoAiac.

>€ auTo To ApBpo YiveTe pia el0aywyn OTIG BACIKEG EVVOIEG Kal apXEG nou
oxeTifovTal e TNV evepyo Bepuokpacia. MapouoialeTal eniong pia anirn pEBodoc

unoAoylopoU TnG evepyouc Beppokpaciac and Toug JaonTec.

2. O1 £vvoIEG TOU HEAAVOU OWHATOG Kal TNG akTIivoBoAiag Tou pHéAavou

OWHATOG
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OTI BEV UNAPXOUV AMWAEIEG Eikova 1. H akTivoBoAia peéAavou owpaTtog o€ OIAPOpPES

A gavsiewa axidaons ko SBioBES To, Mo Kol Lo scoun
OTI TO Pw¢ dev dianepva
TO owWa.

Aedopévou OTI éva PENAV owpa Oev eknEPnEl akTivoBoAia, ep@avileTal
pavpo. ‘Otav BeppavBei, eknéunel Oepuikn akTivoBoAia n onoia ovopdleTal
akTIvOBoAia MEAQvOU owpatoc. e Oedopévn Oepupokpacia €va PEAAV owua
EKNEUNel  O0n Tov OuvaTOv MEPIOOOTEPN akTIvOBoAid. € onoladnnoTe
Beppokpacia, Eva JEANQV OwWUA EKNEUMNEI OE OAA TA WNAKN KUPATOC (BewpnTiKa TO

MEYIOTO WNAKOC KUPATOC €ival aneipo). H noodTnTa £vEPYEIAC MOU EKNEUNETAl O
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€va PNKog KUMATOG €ival ouvapTnon TnG BEpPoKpaciac Tou PEAAVOU OWUATOC.
Enopévwe pnopei kaveig va €xel Tnv KapnuAn évraong akTivoBoAiag evog JeAavou
OWPAToC, OUVAPTACEI TOU WHNKOUG KUPATOG, O onoladnnote Oepuokpaacia
(e€iowon 2.1).

'Onw¢ Pnopei va NPooEEel Kaveic, N KaunuAn ewToC €ival dIaPopPETIK O
KABe Beppokpaoia (eikdva 1.). Kabwg n Beppokpaadia PEIOVETAl TO PNKOG KUKATOC
HEYIOTNC €KMOUNNG €ival peyaAuTepo. H nepioxn kAT and Tnv KAPMUAn
avTinpoowneUel TNV GOUVOAIKN EVEPYEIQ MOU eknEWneTal. ‘000 MEIQVETAl N
Oeppokpacia, PEIWVETAI KAl N OUVOAIKN EKMEUNOUEVN €vEPyEId. TEAOC, HMOPEI va
O€l Kaveig OTI N KAUNUAN TEIVEI ACUPNTWTIKA NPog Tov agova X aAAa Oev Tov
aKOUMMAEI MOTE.

H kapnUAn Tou PEAAVOU OWPATOG UNOPEi va NEPIYPA®Ei, o€ onoladnnoTe
Beppokpaacia, ano Tov vouo Tou Planck:
1 2hv? 1
2 e¥ 1

I(v,T)dv dv (2.1)

‘'Onou h eival n otaBepd Tou Planck,v eival n ouxvotnTa, k n ortabepd Tou
Boltzman, ¢ n TaxutnTa Tou QWTOC kai T eival n Bepyokpacia Tou PEAAvou
owaToG.

To pnKog KUPATOC MEYIOTNG EKNOWMNG MNopei va Bpebei and Tov vouo Tou
Wien. AutdG 0 VOPOG unodeikvuel OTI TO WAKOG KUMATOG Eival avTioTpoPwE

avaloyo Tn¢ Bepuokpaciac Tou owUaToc:
M. (2.2)

énou b gival n oTabepd Tou Wien nou iooUTal pe 2.8977685x107° m*K kai T €ival

n Bepuokpacia Tou YEAAVOU OWHATOC.

3. O vopog Twv Stefan — Boltzmann's

H evepyog Beppokpacia evog PMEAAVOU OWMATOC €ival €va MOAU XproIHo
HEyeBoc. AedopEvou OTI avTikEiyeva onwc o ‘HAIOG pag €ivar pia noAu KaAn
NPOCEYYION €VOG WEAAVOU OWUATOG, N Bewpia yia Ta PéAava owuata Pnopei va
xpnoiponoinBei yia va kaboplioTei n evepydg Bepuokpacia Touc, n onoia givar pia
NOAU KaAr nPOOEyyion TNG NPAYMATIKAG Toug Beppokpaciac. To TeAEUTaio
HEyeBOC MOuU WEVEl va UMOAOYIOOUME yia €va MPENAV Owpa, nEpav  Tng

Beppokpaaciag kal Tou WUAKOC KUPATOC WEYIOTNG EKMOMMNG, €ival n evépyeia nou
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EKNEUNeTal ava povada xpovou (AapnpotnTa). H e€iowon nou Xpnoigonolsital

yla TovV UnoAoyIopo TnG AapnpoTnTag eival o vopog Twv Stefan — Boltzman:

L =4nR* . oT? (3.1)
ornou o €ival n oTabepad Twv Stefan — Boltzmann nou 1couTal pe:
2wk* 8 41
o = ]_5C—2h3 = 5670400 X 10 8 JS 1m ZK_4 (32)

kal To 4nR? avTinpoownelel THV EMNIPAVEIA TOU QVTIKEIPEVOU.

4. HAhiakn AagnpoTnTa kai nAlakn otaBgpa

Mpiv TNV Napouaiaon Twv UNoAOYIOHWV yia TNV evepyd BepUokpacia Tou
'HAlou undapyel €vag TeAeuTaiog 0poc nou npenel va oulnTnOsi.

H nAiakiy AaunpoTtnTa €ivail éva noAU onuavTiko PEYEBOG Kal gival XproIuo
va yvwpilel kaveic nwg pnopei va unohoyioTei. H nAiakn AapnpoTtnTa oxeTideTal
ME €va and Ta Mo XapakTnpIioTIKa Peyedn Tou ‘HAlou, Tnv nAiakn otabepd. H
nAlakr) oTaBepd eivai n AapnpoTnTa nou @Tavel atnv n anod Tov ‘HAlo ava
povada emipaveiag, i e alha Aoyia, aktivoBoAia ava povada emeaveiag kai ava
Hovada xpovou (e€iowon 4.1). Av T =1 AU (1 Astronomical Unit = 150 x10° km)
gival n anooTtaon peTa&y Tng emipaveiag Tou ‘HAIoU kal TnG enipaveiag Tng g,
L, n nhiakn AapnpdTnTa kar S n nAiakr otabepa, TOTE:

§ = (4.1)

© " 4np?

H nAiakn oTaBepa onwg sinape, gival evépyeia Tnv onoia dexeral n 'n anod
Tov 'HAio. ‘Evag Tpomog yia va unoloyioTei eivar pe Tnv Bonbela Tng
BeppIdOPETPIAC.

O TUNOG yia TnVv €101k BgpUOTNTA €ival:

Q=m-c-AT (4.2)
onou Q €ival n evépyeia (BeppoTnTa), M €ival n pada, ¢ n €10k BepudTNTA TOU
vepou kal AT n diapopd otnv Beppokpaagia evog UNIKOU Ot OEDOMEVO XPOVIKO
diaornua. H Tiyn TnG €1dikng BeppoTnTac ival d1apopeTIKN yia kabe UAIKO. Ma To
VEPO yia napddelypa n TIHA TG €8IkAC BeppoTnTac sivar 4,2 J.cm>°Cl.
Baoi(opevor otnv efiowon 4.2 pnopei kaveic va OieEdyel €va neipapa

unoAoyliopoU TnG evepyouc Bepuokpaaciac.
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5. YnoAoyiopoG TnG evepyoug Oeppokpaciag Tou "HAlou

'Onw¢ avapepONKe napanavw n evepyoc Bepuokpacia eival ion peE TNV
Bepuokpacia nou BOa e€ixe €va PeEAav owpa av eEEnepne To idIl0  NOCO
NAEKTPOPAYVNTIKNG EVEPYEIAC ME TO OWUA UMO MApaTnpnon. Oswpwvtac OTl 0
'HAloG pac pnopei katd npootyyion va BswpnBei éva peEAAV owpa, n evepyoc
Bepuokpaacia Tou Ba €ival NOAU KOVTA OTNV NPAYMUATIKA TIMA TNG ENIPAVEIAKNS
Tou Beppokpaociac. Enopevwg pnopei va Xpnolhonoinoel Kaveic Tnv Bswpia nou
NapoucIAoTNKE Napandavw yia va urnoAoyicel TNV €nipaveiakn Bepuokpacia Tou
‘HAiou.

Xpnoiponolwvtag Tnv e€iowon (3.1), av L €ival n n\iakn AagnpdTtnTta T0TE
To T Ba €ival n evepyog Beppokpaaia. ENoPEvme, yia va UnoAoyYioOUNE TNV EVEPYO
Bepuokpacia npénel kaveic va unoloyiosl npwTta Tnv nAiakn AaunpotnTa. H
TeAeuTaia pnopei va unoAoyioTei ano Tnv e&iowon (4.1) av €ival yvwoTn n nAiakn
oTabepa.

Juvowilovtag, n evepyog Oeppokpacia MMopei va unoAoyioTel  av
KaTapEPEl KAVEIC va unoAoyiosl npwTta Tnv nAiakn otabepd. H nAiakr oTtabepq,
Onw¢ avapePONKe napanavw eival aktivoBoAia nou dexopaoTe anod Tov ‘HAIo ava
povada enipaveiag. Enopevwg PMnopei va unoAoyioTel XpnoiponolwvTag Tnv
e€iowon (4.2). Me Baon autn TNV €€iowon, av n alAayn otnv Bepuokpacia yia
0edOUEVO OYKO UypoU oc OeBOMEVO XPOVIKO dlIAaTNUa €ival yvwaoTr, MNOopEi va
UMOAOYIOTEI N €vépyela Mou XPEIAOTNKE yid va Yivel aut n aliayn. AuTh n
evépyela (BepuoTnTa), diaiPOUMEVN HE TNV EVEPYO MEPIOXN TOU OYKOU TOU UYpoU
gival n TN TNG NAIGKNAG oTabepAc.

Av Aoinodv eival yvwoTtn n nAiakn otabepa pe Tnv HEB0dO nou avapepdnke
napanavw Mnopei va unoloyioTei n evepyog Beppokpacia ota nAaiola evog
eknaideuTIkoU npoypaupatoc. Ta anoteAéopata nou Ba dieEaxBouv avapéveral
va dIa@EPouUV anod TIG NPAYUATIKEG TIHEG OEQOUEVOU OTI APKETOI NAPAYOVTEG eV
Exouv An@Oei un’ owiv yiaTi aAAiwG To NpoBAnua Ba yivotav noAunAoko. TETOIO!
NapayovTeG €ival (paivopeva okedaonc kal anoppopnong, n n €EATyion Tou
vepoU. MapoAo OPwC Nou To anoTEAEoUa Ba anokAivel anod Tnv NpayhaTikn TIPR,

QVAPEVETAI Va €ival hia KAAr) Npooeyyion.
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