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10 HAEKTPOMAINHTIKO @A2MA

o Radio Waves MicroWaves  Infrared Ultra violet X-ray Gramma rays
Radiation Type « > r—> > o

Wavelength (m) ﬂ Vlﬂﬂﬂ"ﬂﬂm
b VUV

Approximate scale
of wavelength

Molecules Atoms Atomic Nuclei
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EIXATQI'IKEX ENNOIEXZ ITYPHNIKHX OYXIKHX
* ATOUO

* Mupnvag

¢ [cOTOTTOL

e ACTAOELO LOOTOTTWV

« AkTLVOPoAla
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TO ATOMO

mupNvac | _—
\ \% NAEKTPOVIA

h

An p(l)KplTOC;‘
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ATOULKN Bewpla

APAXMAI
EIKO22I
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H ITPAI'MATIKH EIKONA

TTUPNVAC

VEDOC NAEKTPOVIWV
Neils Bohr
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TO ATOMO

e To dtouo €lvaln eAdaytotn adlalpetn moooTnTa VANG TTOU
mapatnpee(tal va douel To Zoumay

e Opwg dev elval otolyelwdes cwudTio (exeL doun)

e QG PLAOCOWLIKN €vvola BeUEALWONKE aTtO TO ANUOKPLTO TOV

40 auwva Tt.X.

e YTTAPYOULV OLAPOPETIKA ATOUA —> XNULKA oTOLXE(A
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O IIEPIOAIKOXZ ITINAKAX TON 2TOIXEIQN

Group |[ 1 J[2 | [3 (4[5 6] 7| 8] 910112 13] 38| 15] 16 [ 17 ] 18

Period | Z: Search -
1 ———— ___He
A: Reset 5 & 7 8 9 10

BIIC|NJ|O| F|Ne
13 [[14 |[ 15 |[ 16 |[ 17 |[ 18
3 ALISi||P|S|Cl|Ar

21 || 22 || 23 || 28 || 25 || 26 || 27 || 28 || 20 || 30 || 31 || 32 || 33 | 34 || 35 | 36
| Sc||Ti||V |[Cr|Mn|Fe||Co| Ni |Cul|Zn|Ga| | Ge| As| Se | Br| Kr

4
: 39 |[40 || 41 |[ 427 |[43|[ 48 |[ a5 |[ 46 |[ 47 |[ 98 |[ 49 | 50 |[ 51 || 52 |[ 53 || 54
5 . Y | 2r |Nb|Mo || Tc||Ru|Rh| Pd|Ag|Cd In Sn Sb|Te | I | Xe
71 |[72 ][ 723 |[7¢ |[ 75 ][ 76 || 77 |[ 78 |[ 7o |[ 80 | 82 |[ 82 |[ 83 |[ 84 |[ 85 | 86
6 Lu/|Hf | Ta | W |Re||Os| Ir | Pt |Au||Hg| Tl |Pb | Bi | Po | At | Rn

*% | 103 || 104 || 105 || 106 || 107 || 108 || 109 || 110 || 111 || 112 | 113 | 114 1S 16| 117 |18
7 Lr | Rf |Db||Sg | Bh||Hs||Mt | Ds Rg|Cn|Nh Fl Mc | Lv Ts Og

*Lanthanides .--..-...-....
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Mastcam-Z SuperCam

Zoomable Panoramic Cameras Laser Micro-Imager

SHERLOC
AEss NoA? Ultraviolet Spectrometer
: MEDA :

Weather Station WATSOI (Camers)

Subsurface Radar

‘‘‘‘‘

X-ray Spectrometer

Produces Oxygen from Martian CO,




o even A
e odd A

40) 60 80 100 120 140 160 180 200 220 240

A —*
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[0 peyaAUTEPO TTOCOOTO TOL NAIOKOUL CUOTNUATOC
artoteAeital arto H (71.1 %) kat He (27.4 %)

o even A

e odd A

10°] —

.(\/)::
=
>

80 100 120 140 160 180 200 220 240

A ==
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[0 peyaAUTEPO TTOCOOTO TOL NAIOKOUL CUOTNUATOC
artoteAeital arto H (71.1 %) kat He (27.4 %)

Meyioto oTtn rieploxn 50 < A < 65
(kopudn olenNPoL — iron peak)

l

60 80 100 120 140 160 180 200 220 240

A —*
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[0 peyaAUTEPO TTOCOOTO TOL NAIOKOUL CUOTNUATOC
artoteAeital arto H (71.1 %) kat He (27.4 %)

Meyioto oTtn rieploxn 50 < A < 65
(kopudn olenNPoL — iron peak)

EAGXIOTO OTN TIEPIOXN 5 < A <11 :
TTOL AVTIOTOIXEl OTA oTOoIXElA LI, Be kal B

60 80 100 120 140 160 180 200 220 240

A —*
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Baoika epwinuata

sz TIWC €&NyouvTal Ol TTOPATNPOUUEVECR
TTEPLEKTIKOTNTEC;

sz TIWC TIPONABALV. T XNULKCGL OTOLXELQ;

sz TL AKOAOUBNOE TNV. KOOLIOYEVEDN;
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Aotpa navrou!

sz BO.OWKO TTAEOVEKTNUAL: EVAL ALOTPO OTN
YELTOVLA HAC, O NALOG

sz AUVOLKEC OUVONKEC ETTIKPATOUV. OTOUC
YOAQELEC LUE EKPON EVEPYELOC

sz TL eLval UTTEUBUVO YLAL TN ONULOUPYLOL
AUTWV TWV TEPAOTLWV TTOOWV
EVEPYELAC;
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Katyovtac tov NALO - KUKAOC pp
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Ta lootona

sk TAL oTOLXELAL YapaKTnptlovTal aTmo 10 Z
(Xnuela!)

sk TAL LOOTOTIAL YapakKtnpl{ovial aro 1o A

>NUEpa yvwpilouye navw ano 3500 tcotona
~30% avakaAupOnke ta teAeutala 20 xpovia
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REVIEWS OF H epyaoia B2FH
MODERN PHYSICS

Vorume 29, Numser 4 OcroBer, 1957

A. Cameron
' R

}"‘v.'e\‘

Synthesis of the Elements in Stars™

E. MARGARET BURBIDGE, G. R. BUrBIDGE, WiLLiAM A. FowLER, AND F. HovLE

Kellogg Radiation Laboralory, California Institute of Technology, and
Mount Wilson and Palomar Observatories, Carnegie Institution of Washington,
California Institute of Technology, Pasadena, California

“It is the stars, The stars above us, govern our conditions”;
(King Lear, Act IV, Scene 3)
but perhaps

“The fault, dear Brutus, is not in our stars, But in ourselves,”
(Julius Caesar, Act 1, Scene 2)

s=H Tpwtn epyaoia yLa. v a.oTPLKN TTUPNvoouvOeon

skloyuplloviatl TNV uttapén oLEPYAoLWV TIOU TTAPAYOUV Bapla
OTOLYXELA, BapUTEPO. ATTO TO OLONPO (S-process, , I-
Process)

S=TIPOBAETIOUV TN XNULIKN CUYKEVTOWON TWV OTOLXELWV OTO 2ZUUTIAV
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M. Burbidge G. Burbidge  W. Fowler F. Hoyle
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2 1ONPOC: POVEUC VIVAVTWYV

The "iron group® « yield from
of isotopes are the « nuclear fission
most tightly bound

3 )
Z’; NI (most tightly bound)

(o))

58
26 Fe Elements heavier
T 56 Fe than iron can yield
26" pave 8.8 MaV e:a[re.rgf,' by nuclear
per nucleon fission.

yield from binding energy.
nuclear fusion

PN

—
o
@
o
>
c
p .
@
o
=
n
.-
@
=
@
Ch
L=
e
=
0

particle (nucleon) in MeV

no

Average mass
of fission fragments
s about 118.

P - |

| | I | | _—
100 150
Mass Number, A
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Tpla AA@a
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o even A
e odd A

40) 60 80 100 120 140 160 180 200 220 240

A —*
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lootona Paputepa ano to clonpo

sz KO taAUTIKNG ONUOLoLAC Ol AVTIAYWVLIOTIKES
OLEPYALOLEC TNC CUAANYPNG VETPOVLOU KAl TNC
oLaomtaonc B

sl BAOWKEC EVVOLEC: PUBLIOC KATAOTPODNC KALL
PUBLIOC DNULOUPYLOC TOU KALBE LOOTOTIOU

sl To a0TPOPUOLKO TTEPLRBAAAOV ELVAL
LOLALTEPAL ONUOLVTLKO
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KOOUIKEC AAXNUELEC

Red Giant Stars
p-process S-process

o EEEERESaEENS
R

r-process
rp-
X-ray process
Bursis

pP-
process 4 e
Novae = Supernovae

2

r
Hot CNO =1 m stable nuclide
Cycle 10 |'L| drip line

'

gos 10 [nhomogeneous
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Mnopoupe
va Nelpapatiotoupe
€ Ta dotpd
010 EPYAOCTNPLO;
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TUNLKO nelpapa

OTOXOC

akTwvoPoAia
OEOoUN

AVIXVEUTNC
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EMTAXUVTEC

k= 259

elkova: PSI

| ? = ¥
' ' * gL ¥2 s
! " Q'I. - Yy
I‘ ‘| . . ) : 2 . ?‘. r
) .' . I e 1 _'..Jl |
4
. L“L 1 o

elkova: wikipedia eikova: IFIN-HH
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NEQ QaAlvVOUEVA, VEEC EPUNVELEC

AVWLOAIQ OTNV TIEPIEKTIKOTNTA
o€ 0S| o€ Oeiypa peTewpitn.
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10.1103/PhysRevlLett.116.102502
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KoopoouvBeon kat wn

Researchers find hints of supernova iron in bacteria microfossils:

60Fg

First biological evidence of a supernova

08.05.2013, Research news

In fossil remnants of iron-loving bacteria, researchers of the Cluster of Excellence
Origin and Structure of the Universe at the Technische Universitat Munchen (TUM),
found a radioactive iron isotope that they trace back to a supernova in our cosmic
neighborhood. This is the first proven biological signature of a starburst on our
earth. The age determination of the deep-drill core from the Pacific Ocean showed
that the supernova must have occurred about 2.2 million years ago, roughly around
the time when the modern human developed.
f:’:j;ﬁ;i’ {fc’j::‘u”p"m“ :fc ‘O':“’“‘O’:O"’gh”:‘*ﬁ Most of the chemical elements have their origin in core collapse supernovae. WWhen a star ends its life in
away. The stellar explosion took place about 330 a gigantic starburst, it throws most of its mass into space. The radioactive iron isotope Fe-60 is produced
years ago. almost exclusively in such supernovae. Because its half-life of 2.62 million years is short compared to the
age of our solar system, no supernova iron should be present on Earth. Therefore, any discovery of Fe-
60 on Earth would indicate a supernova in our cosmic neighborhood. In the year 2004 scientists at TU Munchen discovered Fe-60 on Earth for the
first time in a ferromanganese crust obtained from the floor of the equatorial Pacific Ocean. Its geological dating puts the event around 2.2 million

years ago.
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near Santorlhi “breathes” every two minutes
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First Kolumbo, next the moons
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Radioactivity
Monitoring

in Ocean Ecosystems

@ Www.ramones-project.eu

* X %

RAMONES receives funding from European Union under Horizon 2020 FET Proactive Programme
N via Grant Agreement No. 10101/808

o X


http://www.ramones-project.eu

RAMONES
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IXVNAQTEC PAOLIEVEPYELQC

sfz 2 KOTTOC JAC ELVAL N KATOLvonon
PALVOUEVWY OE OAEC TLC KALUAKEC

sz Baown KAl edpapuoopEvn duoLkn

sz YTTeuBuvn Kall £YKUpN GV TULETWTILON
PUOLKWV KAl TEXVNTWV KLVOUVWV HECW
ETIEVOUONC OTNV KALVOTOULAL KAl TV
TTPWTOTIOPLA. OTNV. ETTLOTNUN KAL TNV
TEXYVOAOVLA
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