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Los Alamos National Laboratory Chemistry Division
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He

u u 1s
Periodic Table of the Element
hos | 2A eriodiC Ifapie Oof the clements 3A 5A  6A 7A |06
3 4 5 7 8 9 10
Li || Be B N O IF || Ne
[Hel2s' [He]2s? [Hel2s%2p" [He]2s22p2 [Hel2s22p3 [Hel2s22p* [Hel2s22p° [He]2s22p8
lithium beryllium boron carbon nitrogen oxygen fluorine neon
6.941 9.012 10.81 12.01 14.01 16.00 19.00 20.18
— —
11 12 13 ] 2 15 16 17 18
Na || Mg Al || Si || P || S ||[Cl ||l Ar
[Ne]3s1 [Ne]3s_2 gl\le]3§23p1 [N§]|3523p2 [Ne]3523p3 [Ne]3ﬁ(23p4 [Ner]]i?,szgps [Ne]3523p6
sodi magnesium uminum glicon h h sultur cnhiorine argon
22.90 24.31 3B 4B 5B 6B 7B —————8B 11B  12B 26.98 28.09 | | "36.97 | | 32.07 35.45 39.95
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
K |[[Ca|[Sc||Ti||V ||Ct|[Mn||Fe |[Co||[Ni|lCullZn| Ga|| Ge|| As || Se || Br || K
[Arlas [Ar4s? [Anl4s%3d] [Ar]4s23d2 [Arl4s23d3 [Arl4s!3d° [Ar]4s23d> [Arj4s23d6 [Arj4s23d7 [Arj4s23d8 [Ar]4s 13410 (A14s23d10 | | (artas23d10ap? | | (adas23d10ap2| | (Ar4s23d1%4p3| | 1anas23d!0apt| | (ar1as23d!%pS | | (Anj4s23d!0ap6
potassium calcium scandium titanium vanadium chromium manganese iron cobalt nicl zinc allium germanium arsenic selenium bromine kgpton
39.10 40.08 44.96 47.88 50.94 52.00 54.94 55.85 58.93 63 55 65.39 9.72 72.58 74.92 78.96 79.90 83.80
37 38 39 40 41 42 43 44 45 46 47 48 49 50 52 53 54
Rb || St Y || Zr ||Nb||Mo|| Tc || Ru || Rh || Pd Cd || In || Sn Sb Te I Xe
Krlss] (Kriss2 Krl5s24d [Kr]5s24d2 Kriss'4d® Krlss! 4d5 (Krl5s24d5 [Krl5s'4d” [Krlss4d8 Krlad'0 [Krl5s14d10 [Krl5s24d 0 K1ss2ad105pT | | (kn5s24d195p2 | | Kriss24d105p3 | | (kn5s24d105p? | [1kiiss?4d05p° | | krlss2ad!O5p®
rubidium strontium \éttnum zirconium niobium molybdenum technetium ruthenium rhodium palladium silver cadmium indium tin antimony tellurium iodine Xxenon
8.91 91.22 92.91 5.94 (98) 101.1 102.9 106.4 107.9 112.4 114.8 118.7 121.8 127.6 126.9 131.3

55
Cs

57
La*

72
Hf

73
Ta

74
W

75
Re

76
Os

77
Ir

78
Pt

79
Au

[Xe]6524f g5d1°

81
TI

82
Pb

83
B1

84
Po

85
At

86

Rmn

[Xe]6s' Xel6s? Xel6s25d (xelos24145d2 | | [xelos2af 4sa3| | ixejos?afsa® | | xelos2af'4sdS | | ixetos2arsd | | ixelos2ar'4sa? | | ixetes'afsd® | |ixejes!ar4sa’0 Xelosf45a'%p|  fxelos2ar!saO6p] | xelosta4sa'O6p]  [elss?ar' s O6p*] - Prelosar s %6p3| iverss2ar!sq!O6p
cesium barium lanthanum hafnium tantalum tungsten rhenium osmium iridium platinum gold thallium lead bismuth polonium astatine radon
132.9 137.3 138.9 178.5 183.9 186.2 190.2 190.2 197 0 204.4 207.2 208.9 (209) (210 (222)
87 88 89 104 105 106 107 108 109 110 111 112 114 116 18
Fr || Ra ||Ac~|| Rf || Db Sg Bh || Hs || Mt || Ds ||Uuu||[Uub Uuq Uuh uo
[Rn17s [Rn17s2 [Rn]7s26d Rn17s25614642 | | (Rn17s25f146d3 | | Rn17s25f14 Rn17s25f1%6d® | | Rn17s25f1%6d®| | (Rn17s256146d” | | Rni7s! 514602
francium radium actinium rutherfordium dubnium seaborgi um bohrium hassium meitnerium | | darmstaditium
(223) (226) 227) @57) 260) 263) 262) 265) 266) @71) 272 Q7D (296) (298) ¢)
E—
58 59 61 62 63 64 65 66 67 68 69 70 71
Lanthanide Series | Ce || Pr Pm | Sm||Eu ||Gd || Tb ||Dy ||Ho || Er |[Tm || Yb || Lu
[Xel6s24f'5d [Xel6s24f3 [Xel6s24f* [Xel6s24f [Xe]6s24f0 [Xel6s24f’ [Xel6s24f/5d" [Xel6s24f [Xel6s24f10 [Xe]6s24f! ! [Xe]6s24f12 [Xel6s24f3 [Xelos24f14 [Xel6s24f1 454!
cerium praseo%/mium neodymium promethium samarium europium gadolinium terbium dysprosium holmium erbium thulium ytterbium lutetium
140.1 140.9 a4n 150.4) 152.0 158.9 164.9 167.3 168.9 173.0 175.0
90 91 93 94 95 96 97 98 99 100 101 102 103
Acinideseries- | 1h || Pa Pu ||Am ||[Cm || Bk ||Cf || Es ||Fm ||Md||No || Lt
[Rn]7526d2 [Rn]7s2526d (Rn)7s2536d" [ [Rn17s25f%d [Rn]7525f% [Rn17525¢ Rn17s25¢6d] [Rn]7s25¢2 [Rn]7s25f10 [Rn]7s25f11 [Rn]7s25f12 [Rn)7s25f13 [Rn]7s25f14 [Rn]7s25f %6’
thorium protactinium uranium neptunium plutonium americium curium berkelium californium einsteinium fermium mendelevium nobelium lawrencium
232.0 231 (238) (237 (242) (243) 247 (247 (249) (254) (253) (256) (254) 257)
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‘H+1H — 5He + on + energy



>He + ;He — 5He + |H + 1H + energy
‘H+1H — 5He + 'n + energy

v |
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, LE SOLEIL EST LE SI,I‘EGE DE
REACTIONS DE FUSION NUCLEAIRE
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e'o...‘-—'\ / v 3
@ was . § . "
H \___l_s_ff;-r ' .

\H+1H—-tH+e" + V. + energy
{H +1H — SHe + Y + energy
>He + 3He — 5He + |H + {H + energy
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Nucléosynthese de tous les elements de
I’univers



He +:He — .Be +Y :Be+1H — B+
‘Bet+e —iLi+V, B> 3iBetet+v,
Li+1H — 5He + 5He SBe — ‘He + ‘He



4.6 milliards d’années
1 392 000 km
1,9891 x 1030 kg

99,86%
de la masse du systeme
solaire.

273,95
m/s?2

http://ayearinboston.canalblog.com


http://ayearinboston.canalblog.com/archives/2011/04/19/20907491.html

Le noyau
0 a 0,25 rayons solaires
15 560 000 K

3,83x1026 J/s

http://culturesciencesphysique.ens-lyon.fr


http://culturesciencesphysique.ens-lyon.fr/XML/db/csphysique/metadata/LOM_CSP_neutrinos.xml

La zone de Radiation
0,25 a 0,7 rayons solaires
2 MK



La Tachocline
3000 km
La zone de convection

0,7 rayons solaires

2 MK a
5,8 MK






La photosphere



La chromosphere
2000 km

4000 K
10 000 K

http://www.math.nus.edu.sg


http://www.math.nus.edu.sg/aslaksen/gem-projects/hm/0304-1-08-eclipse/Observations%20of%20a%20Solar%20Eclipse.htm

La couronne

20
rayons solaires (0,1 UA)



L’héliosphere
" 20 UA a 80-100
UA

+

wikipedia

http://www.spacedaily.com/reports/
The Heliosphere Bow Shock Does Not Exist 999.html

le-systeme-solaire.net


http://www.spacedaily.com/reports/The_Heliosphere_Bow_Shock_Does_Not_Exist_999.html
http://www.spacedaily.com/reports/The_Heliosphere_Bow_Shock_Does_Not_Exist_999.html
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Les taches solaires

http://
www.linternaute.com/
science/espace/dossiers/
06/portrait-soleil/7.shtml

http://www.eaas.co.uk http://museumvictoria.com.au


http://www.eaas.co.uk/cms/index.php?Itemid=8&catid=5:learning-zone&id=14:solar-features-by-john-mcconnell-fras&option=com_content&view=article
http://www.linternaute.com/science/espace/dossiers/06/portrait-soleil/7.shtml
http://www.linternaute.com/science/espace/dossiers/06/portrait-soleil/7.shtml
http://www.linternaute.com/science/espace/dossiers/06/portrait-soleil/7.shtml
http://www.linternaute.com/science/espace/dossiers/06/portrait-soleil/7.shtml
http://museumvictoria.com.au/discoverycentre/discovery-centre-news/2011-archive/sunspots-and-sun-age/

Les lignes de champ magnétique

http://tpesoleil.e-monsite.com/pages/comme-
des-representations-negatives/le-soleil-tout-en-
fusion.html

http://www.makeitbuzz.fr/un-flux-de-
vent-solaire-se-dirige-vers-la-terre/


http://tpesoleil.e-monsite.com/pages/comme-des-representations-negatives/le-soleil-tout-en-fusion.html
http://tpesoleil.e-monsite.com/pages/comme-des-representations-negatives/le-soleil-tout-en-fusion.html
http://tpesoleil.e-monsite.com/pages/comme-des-representations-negatives/le-soleil-tout-en-fusion.html
http://www.makeitbuzz.fr/un-flux-de-vent-solaire-se-dirige-vers-la-terre/
http://www.makeitbuzz.fr/un-flux-de-vent-solaire-se-dirige-vers-la-terre/

Les protubérances

Nasa



Les éruptions solaires

http://www.asc-csa.gc.ca


http://www.geekmaispastrop.com/wp-content/uploads/2008/10/terre-brulee2.jpg

Les éjections de masse coronale

F. Clette



Les cycles solaires

la.climatologie.free.fr

Nasa



Les cycles solaires

F. Clette



Les cycles solaires

F. Clette



Les cycles solaires



Les cycles solaires

la.climatologie.free.fr



Les cycles solaires

la.climatologie.free.fr



6 5 R 3 2 1 0 magnimude
| | |
1

} } } . } . =
0,004 0,010 0,025 0,063 0,158 0,398 1,000 flux
235 25 235 25 235 25

m— M =5log(D)—5



Couleur Temperature ‘K Type spectral

Bleue + 25000 O
Bleue 10 000 - 25 000 B
Blanche 7 500 — 10 000 A
Jaune 6 000 — 7 500 F
Jaune 5 000 - 6 000 G
Orange 3 500 - 5 000 K
Rouge 2 000 - 3 500 M
Rouge 1 300 -2 000 L
T

(Infra)Rouge 600 — 1300



Classification des etoiles

wikipedia



Classification des etoiles

P. Magain



Classification des etoiles

OBAF G K M

OB AF G K ML



http://astronomie-exploration.skyrock.com/


http://astronomie-exploration.skyrock.com/
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Exemples de population
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Exercice - Les populations

Le soleil dans le diagramme HR
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) IL AEU
UN DEBUT, ET DONC UNE FORMATION



ESO



Nuage M68
(ESO)
INFRAROUGE ESO





http://en.wikipedia.org

Nébuleuse d’Orion (NASA/ESA)
M17 ou la Nébuleuse Oméga (NASA/ESA)






High-density
gas and dust
behind arm

Galactic
disk

Spiral arm
rotation
5
Disk/gas
motion

TR

Young O, B stars

Emission
nebula

Spiral arm
(density-wave peaks)



http://abyss.uoregon.edu
http://abyss.uoregon.edu
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Protoplanetary Disks HST - WFPC2
Orion Nebula

PRC95-45b - ST Scl OPO - November 20, 1995
M. J. McCaughrean (MPIA), C. R. O’Dell (Rice University), NASA

Edge-On Protoplanetary Disk HST - WFPC2

Orion Nebula
PRC95-45¢ - ST Scl OPO - November 20, 1995
M. J. McCaughrean (MPIA), C. R. O’Dell (Rice University), NASA




r M Vavant — F M vaprés









M. Seguin - B. Villeneuve
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RAPPEL !
















RAPPEL |








http://ajir.org

RAPPEL !





















A votre avis, pour quand doit-on prévoir la fin du Monde ?



Réponse...



Merci de votre attention!



