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[zolzuolzy

» Aiya Adyia yia TNV BapuTIKn KATAPPEUON
» 2TOXOI TNC €PEUVAC UaAC

» QewpnTIKN avaAuon

» [eipapara

> ATTOTEAECUATA TTEIPAUATWY KAl CUYKPION
LLE TN Bewpia
> 2UUTTEPACUATA



Scourin Ldrdoozuun)




2 TONO]

©€EAOULE VO EAEYGOULE AV Ol UTTAPXOUOEG BEWpIES TTOU
BaoifovTtal o€ avaAuTika emixelpnuata kai o€ 1-D ) 2-D
TTeipAuaTa, 1Io0xuouv kal o€ 3-D TTeipapara.

Av O, TTolEG gival o1 0laQopEG; Nou ptTopéEi va
o@eiAovtal; [1olol anNUAVTIKOI TTOPAYOVTEC €XOUV
TTapPaAEIPOEi;

@€AoUUE VO UEAETAGOUUE TO TTIPOBANUA TNG

AVAKATAVOUNG TNG OTPOPOPUNG. Moon atpopopun
HETAPEPETAI TTPOG TA £¢W); MOON PACA «EOOEUETAI» YIA VA

PEPEI TNV APXIKA OTPOPOPUN;

[Tw¢ aAAalouv ol dl1adIKagieC TNC KATAPPEUONG OTAV
LETaBaivoupe o€ OAo Kai TTI0 TTOAUTTAOKEC OUVONKEC;



| lElpauOTd

» KeVTPIKA CUUTTUKVWHEVO VEPOC
(singular isothermal sphere)
E@appoyn evog kevipikou sink-cell

» To idlo Treipapa xwpic sink — cell.

+ Meipduara LE TTEPICTPOPN

» KeVTPIKA CUUTTUKVWHUEVO VEPOC

» Opoiopopepn TTukvoTNTA
(ka1 eTTavaAnwn o€ HeyaAuTepn avaiuon)

» AITTAN TTEPIOTPOPN



LUrdoozygr) YWolc TrEolurToomr)

® ApPXIKEC 2UVONKES : ZPaIPIKO AEPIO VEPOG UE APXIKO TTPOQIA TTUKVOTNTAG -

1
Pinit & r_2

Kal KaBdAou apxIkA TaxutnTa : U . = 0

2100epn) Beppokpaaia. KaBdAou payvntika tredia.

To vE@og auTd ovopddetal eviaia 1I000gpun ogaipa (singular isothermal
sphere) kal apxIk& BpiokeTal o€ ECAIPETIKA a0TAON) I00PPOTTIA.

O Frank Shu, to 1976, peAETNOE YE AVAAUTIKO TPOTTO TNV KATAPPEUON UIAG

TETOIOC OQPAIPAC KAl KATEANEE OTO CUUTTEPACHA OTI akoAouBegiTal pia

dladikagia auto-opoloTnTag (self-similarity). AnAadn n kardppeuon

eTTavVaAApBAaveTal o€ OAO Kal LEYAAUTEPEG DIAOTACEIG

[la va ¢TacEl QWG O€ AUTO TO ATTOTEAECUA £KAVE KATTOIEG ATTAOTTOINCEIG !

«  2700epOC pUBUSC TTPOCAUENONG

« Agv ouutteplEAaBE 0TOUC UTTOAOYIOUOUC TOU TOV TTUPAVA KAl TRV TTEPIOXNA
yUpw TOU.




Auro-olold Ldardoozuur)

2.TO KEVTPO ONnUIoupyEiTal Eva a@alpiko KUpa (shock wave) trou
KIVEITAI TTPOG TO EEWTEPIKO HE TNV TAXUTNTA TOU Xou. To Kupa
AUTO LETAPEPEI TNV TTANPOPOPIA OTI T EOCWTEPIKA OTPWLATA
Karappéouv. ‘ET0I TO OTPWHATA TTOU BPICKOVTAI OTO ECWTEPIKO
TOU KIVOUVTAI TTPOG TO KEVTPO, EVW TA UTTOAOITTA TTAPAEVOUV
QVETTNPEEAOTA UEXPI VA PTACEI O€ AuTd. TOTE XAvVOouv TNV
EOWTEPIKN TTiEON TTOU TA UTTOOTNPICEl KOl apyXilouv PE TN OEIpa
TOUG VO KATAPPEOUV KI QUTA.

To kKatappEov aEPIO AvaATITUCOEI KATAVOUES TTUKVOTNTAG KAl
TaXUTNTAC TTOU AVTIOTOIXOUV O0€ EAEUBEPN TITWON:

—-3/2

p ocr

U oC r‘ll2



[elpoue ue sink-cell

& XpnoluoTtroloupue eva 3D TTAEyua Pe
100x100x100 keAiq.

& OETOUPE OTO KEVTPO LA aEpia opaipa

0.1
L€ KATAVOWN TTUKVOTNTAG:  Pinit = 2

@ PuBuifoupe To BapuTIKO TTEDIO £TC1 WATE N
APXIKM KATGoTaON va gival TTOAU Kovta o€ HD
IOOPPOTTIA.

& TorrofeToupue Eva sink-cell oTo KEVTPO TNC
oQaipac.




ATTOTEAECULOTO
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TeOrnrd Kol PUdude
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0.0891814
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Ink-cell

(2

[eipaua ywole

ETravaAauavoupe 1o idlo Treipapa aAAd
auTtn TN Yopeda... .

oev BETouue sink-cell oTo KEVTPO

WOTE VA UEAETNOOUE TA ATTOTEAEOUATA TNG
OUOOWPEUCNC HAlac OTO KEVTPO.
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11 TMEPUTNEOULLE KO TI
gulTrzodivoulls;

2.TO TTPWTO TTEIPAUA:

v YTIApXEl 0QaIPIKO KUUQ

v H mTukvéTNTa avatmtuooel TNV QVAPEVOLEVN KATAVOUN €AeUBEPNC TITWONG
v O pubuodc TTpoocaucnong otabepoTrolciTal

270 OEUTEPO TTEIpAMA:

#  AEgV UTTAPXEI ELPAVEG KUUA. H 1c00ppoTTia QaiveTal va Xavetal o€ OAn Tn agaipa.
% Ol KATAVOUEG TTUKVOTNTAG Kal TaXUTNTAC OEV Eival pavePWVOUV EAEUBEPN TTTWON
% O pubuodcg rpooaucnong dev oTabepoTrolciTal TTOTE

Apa gpappodovtag eva sink-cell oTo KEVTPO, avaTTapAyOULE HE ETTITUXIA
TNV KOTAPPEUON QUTO-OUOIOTNTAG TOU Shu, TTOU XOPAKTNPICETAI ATTO
eAeUBEPN TITWON TOU UAIKOU. 2€ EVa TTIO pea)\lchKo OUWG TTEipapa, N
«kopyn» Bewpia dev 10xUEl. H pada Tou GUYKEVTPWVETAI OTOV TTUPAVA
Kl Ol TTIECEIC TTOU avaTITuooovTal ETTNPEAOUV ONUAVTIKA.



[Mzolurozwollzyr
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C)zLyolc VI TIC TrE0lgToEmOLEYEC
gwdiozc

Baoiki apxn : H otpogopun diarnpsirtal

L=u-R=Q-R?=Q - (r-sin@)?

Ta ocwuaTiola OsV TTEPTOUV TTPOC TO KEVTPO AAAQ TTPOC TO ICNUEPIVO
ETTiTTe0O0.

Exei ouykpouovTtal YUE TO CUUMETPIKA TOUG CWHUATIOIO TTOU £pXOovTal
ATTO KATW KAl XAVOUV KIVNTIKA eVEPYEIA. 'ETOI TTApAUEVOUV
TTEPIOTPEPOUEVA KOVTA OTOV IONUEPIVO.

ATtToTéAEoQ: 2XNUATIOUOG TTEPICTPEPOLLEVOU BioKOU




H TeAIKA akTiva TTEPIOTPOPNC KABE CWHATIOIOU TTPOKUTTTE
aTrd TNV 1I00TNTA TNS BAPUTIKAC OUVALING LE TRV KEVTPOLOAO:
2 L?
GM

G M
r

H akTtiva Tou 0ioKOU TTPOKUTITEI ATTO TO CWHATIOIO HE TN
LEYOAUTEPN APXIKN OTPOPOPUN :
QZ . r.04

GM

Ry =

O diokoc¢ TTAEov BpiokeTal oe oTaBepr) KaTtaoTaon (0ioKOg
Kepler). O1 TaxutnTeC TTEPIOTPOPNG divovTal oav
ouvapTtnon TG aKTivac: GM

ukepp —

Iy



Epapuolovrac BaAAIOTIK avaAuan TwV TTAPABOAIKWY TPOXIWV TWV
OWHATIOIWV KATAANYOUUE TNV KATAVOLN TTUKVOTNTAG TOU
KATAPPEOVTOC AEPIOU:

/ 2
\Y (1+ COS® ,_1,2, COSQ N 2 COS goo)

p =
47~GMr? Cos ¢, CoS @, r/R,

[la oTaBepd pUBUO TTPOCAUENONG, TOTE:

M peyGAeC akTivec (r>Rd): P oc I

~1/2
[a pkpég akTives (r < Rd) : p ot



ArrAougrzlozlc

& OI TPOXIEC TWV CWUATIOIWYV OEV
Ol0CTAUPWVOVTAL.

& OAn n pada tou TTupnva sivai
OUUTTUKVWLEVN O€ ATTEIPOEAAXIOTO OYKO
(sink-cell).

& O1 meEoelg dev Aaufavovral uttoyn.
& H pada Tou diokou Bewpeital apeAnTEQ.
& O puBuoGg TTpoOAUENONG Eival aTABEPOG.



[ziocuic Uz rrny mr2olurozmdlzyr)
=viclcd lgodzoln Zweliodl

e XpnoiyoTrolouuE 1O id10 TTAEYHa (100x100x100) pe
TNV idla agpia ogaipa: 01

init — 2
r

e Oftouue oTaBepr) KUKAIKA ouxvotnTa : Q = 4.9

e [lpoocapuoloupe To PAPUTIKO TTEDIO WAOTE N APXIKA
KOTaoTaon va gival TToAU kovta otnv HD 1coppoTria.

H akTiva Tou diokou Kepler Ba tTpéTrel va givai :
Rd~0.471
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2UYKPIgN LE TN BELWpIia Kal
zullrreodolldrd

v OI TpOXIEC TV CWHATIdIWV OEV paivovTal va
Ola0TAUPWVOVTAL.

v 2XNUatideTal TTEPIOTPEPOUEVOC DIOKOG.

2 O1 KATAVOUEG TTUKVOTNTAC OEV Eival Ol AVAUEVOUEVEC.
Apa 1O HOVTEAO TNG EAEUBEPNC TTTWONG OEV IOXUEI EOW.

% O Tupnvag Ogv £xEl ATTEIPOEAAXIOTO OYKO. H KEVTPIKN
OUYKEVTPWON HACAG Kal Ol TTETEIG TTOU AVATITUOCOVTO
dev Ba TTPETTEI va ayvoouvTal.

O diokog dev pravel o€ oTAOEPN KATAOTAON.

O 0ioKOG QEPEI LEYAAO TTOCOOTO TNG APXIKNG Hadag. Apa
N BapuTtnta Tou dev Ba TTPETTEI va AYVOEITAl.

O puBuoc TTpocaucnong dev OTABEPOTTOIEITAL.

b3

o3

i



I lEPICTTPEMOLEV |TOTTUKVN
2 DUIP

2 100EPN APYIKN TTUKVOTNTA.

H Baaoikn diadikaoia gival n idia: Ta E0WTEPIKA OTPWUATA KAl QUTA KOVTA
oTOV Agova KaTappEouV TTpwTA. Ta utrtoAoitta oxnuatiouv
TTEPIOTPEPOEVO DiOKO.

Baaoikn dia@opd : AlyOTEPO AEPIO AVAUEVETAI VA TTAPALUEIVEI OE TTEQIOTPO®N

NAOYOC QUYOKEVTPNCS dUvaung TTPo¢ BaputnTa :

] ] o Qfr o Qr?
Eviaia Z@aipa : Psine T GM T T 426G p, 3
r? . = —Y .
7/un|f 2 ysmg
o Qcr 307 I
looTrukVn oQaipa: 7" T GM T T 446G p,

Apa yia peydAeg akTiveg ioxuel @ Yunif << Ysing .

O1 BapuTikEC OUVALEIC gival TTOAU 1IOXUPOTEPEC ATTO TIC QUYOKEVTPEC OTNV
TTEQITTTWON TNC I0OTTUKVNC OQAipaC.




| lElpa o LE TTEDICTREMOLIEVN
ITOTTUKVIN TOaipa

@ XPNOIUOTTOIOUUE TO idI0 TTAEYLA.

@ OETOUUE Wa opaipa He ataBepn TrukvotnTa p = 1. Kal
akTiva r ~ 0.3

« OETOUHE OTABEPN KUKAIKN ouxvoTtnTta : Q = 9.46

@ PuBuifoupe 10 BapuTIKO TTECIO WOTE N OPaAipa va
BpiokeTal kovra o€ HD 100pporTria.

Av oxnuarioTei diokog Kepler Ba £xel akTiva:
Rd ~ 0.27
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Mzrawood Zroomoollfc

AUO JITTAQVA TUAUATA TOU TTEPIOTPEPOUEVOU DIOKOU avaATITUOOOUV
QUVAUEIC TPIBNG UETALU TOUG, TTOU TTPOKAAOUV TNV AVOKATAVOUN

OTPOPOPUNG — LETAPOPA TTPOG TA £CW.

To EOWTEPIKOTEPO KAl YPNYOPOTEPO, XAVEI OTPOPOPLN KAl KIVEITAI TTPOG
Ta HEOA. To €CWTEPIKO Kal TTIO Apyo, KEPDIlel TPOPOPUN KAl KIVEITAI
TTPOG TA £CW.

«@ewpnTIKA» N TEAIKI KOTAOTOON Oa £XEI :

oXeO0V OAN TNV LAla TOU VEQOUO OTOV KEVTPIKO TTUPVA Kal EVa TTOAU
LKPO TUAUO VO TTEPIPEPETAI OE PUEYAAEC OKTIVEC LETAPEPOVTOC OAN TV
ap¥IK oTpo@opun (LOVTEAO NAIOKOU CUOTAUOTOC).

EpwTtnon :
[1600 ATTOTEAECUATIKN €ival N HETAPOPA OTPOYOUNS o€ £va dioko; M6oo
pnala «&odeueTAI» OTN HETAPOPA QUTH;



ZTOOMOOLTN UgTOY 1UNUZ0IVO




ViEpIKG CUUTTEPUTLOTOL

» Kal TTaAl oxnuaTtideTal TTeEpIOTPEPOUEVOC DioKOC. Ouwg
QVTIOETA UE TO AVAUEVOUEVO, N LAla TOU €ival ONUAVTIK
KAl giyoupa Un apeAnTEQ.

% O OIOKOG aTTOKTAEl TTPOYIA TTEPIOTPOPNC Kepler oTa
EOWTEPIKA TOU TUAUATA, GAAQ HOVO Yia Aiyo. Ta TpuAuarTa
QUTA €ival TTOU TTOPAMEVOUV O€ TTEPIOTPOPN LEXPI TO TEAOG

# H TTEPIOOOTEPN OTPOPOP TOU VEPOUC ATTOBNKEUETAI OTO
OioKO. AVATTOTEAECUATIKA LETAPOPA TTPOGC TA £CW.

Baolké NpoBAnua : H katdppeuon e€eAicoeTal HECA OE
oTeEVA TTEPIOPIoLEVO (atrd Ta boundaries) oyko. Ti Ba

YiVEl av TNG O100£00ULIE TTEPICTOTEPO «XWPO»;




lgipaa LE DEYOAUTEDN OVAAUCH

Etravalapavoupe 1o idlo TTEipapa aAAa
LETQ O HEYAAUTEPO TTAEYLQ:
200 x 200 x 100



ATTOTEAETLLOTO
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OUUTTUKVWOEIG
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BOgIKO 2UUTTEQATLOT

H xaunAn avaAuon Kai 0 oTeEVOG TTEPIOPICUOC ATTO TA
boundaries, errnpealouv Tnv katappeuaon. Otav 10 vEQOG
EXElI APKETO XWPEO YIa va dlaoTaAEl, epgavideTal pia
OIaPOPETIKN TTOPEIA.

O1 MEoEIC KAl N ouoowpeuon HAlag OTo KEVTPO TTaifouv
ONUAVTIKO pOAoO.

O dioko¢ 1Tou oxnuarideral UTTOPEI va yivel aoTabncg Kal
va odNynoel o€ VEEC DOUEC.

To TeEAIKO atroTEAEOUA OEV €ival AvayKAOTIKA £vag
TTUPAVAG, AAAQ UTTOPEI VO TTPOKUWYEI Eva aUuaTnua
TTUPAVWV.

YTTapXel TTOAU ATTOTEAECUATIKA ATTWAEIQ OTPOPOPUNG
OTNV TEAEUTAIQ AUTN TTEQITTTWON.
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Evad [Snuo o KoVTo gTnVv
TPAYLATIKOTNTA

Twpa T0 0PAIPIKO VEPOC
atTroTeAgiTal amro dUo
OTPWHUATA.

TO EOWTEPIKO EXEI
TTukvoTNTa Po = 1 Kol Q = 6.33

To e€WTEPIKO €XEI po = 2
kal Q = 12.666

O1 GCovec TTEPIOTPOPNC TOUC
gival kaoerol!
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TEAIKQ TUUTTERATLOTO

H xprion €vog kevTpikou sink-cell pag Bonbael va TeplypayoulEe TNV KATAPPEUCN HE
MO «KOUWO» TPOTTO AAAG UTTOpPET VO pNnV €ival peaAIoTIKA. To pEyeBog Tou TTuprva Kal
KUPIWG o1 TTIECEIC TTOU avaTTTUoooVTal, UTTOPOUV VA ETTNPEACOUV GNUAVTIKA.

To yeyovog Ot TTouBeva dev ouvavTrioape KaBapd «eAeUBepn TITWON» UTTOOEIKVUEL OTI
YEVIKOTEPA Ol TTIECEIC Eival ONUAVTIKES KAl OEV TTPETTEI va TTAPABAETTOVTAL.

[MepioTpe@oOEVOG OioKOG OXNUATICETAI TTAVTA. 2UCCWPEUEI ONUAVTIKG TTOGOOTO TNG
Hacag kal apa n BaputnTa Tou dev Ba TrpeTTel va Bewpeital apeAnTEa. Eivar apgifoAo
av Ba atrokToel TTOTE TTPOPIA diokou Kepler yia onuavTikd Xpoviko diacTnua, Kal apa
gival aoTabng.

Otav 10 VEPOG £x€l OPKETO XWPO YIa va dlaoTaAei kal va egeAixOei eAeUBepa, Xwpig Tov
TTEPIOPIOUO TWV boundaries, T10T1e 01 d1adIKaCieC TTOU TTAPATNPOUE UTTOPEI va €ival
TTOAU OIQPOPETIKEG.

H e€éAign TNG katdppeuong aAAadel pIika kal Otav opiCoupe €0TW Kal Aiyo TTIO
TTOAUTTAOKEG QPXIKEG OUVONKEC.

‘Eva peydaho moo00TO TNG HACOG TTAPAUEVEI OE TIEQICTPOPN YUPW ATTO TOV TTUPNVA
PEPOVTAG TNV OAIKN APXIKN OTPOPOPUN TOU VEQPOUG. To BEHA TNG AVAKATAVOUAG
OTPOPOPHUNG £ival AOITTOV OKOUA AVOIXTO O€ HEAETN £TO1 WOTE VA TTANCIGOOUE O€ £V
MO PEANIOTIKO HOVTEAO TTOU Ba pTTOPET VO TIEPIYPAYEI ATTOTEAETHATIKA TNV
KATAPPEUC TTEPIOTPEPOUEVWV VEPUIV.
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