Periodic Table of the Elements

Atomic  Melting Point
Number
Normal melting points are in °C.
TP = Triple Point
Pressure is listed if not 1 atm.
Allotrope is listed if more than one allotrope.
3 4 5 6 7 8 9 10 11
Jut VB VB VIB VIIB o VI —— 1B
3B 4B 5B 6B 78 8 1B
1 154 9y 1668 3 190 94 1907 g 1246 g 1538 57 1495 7g 455 g 108462
Scandium Titanium di Cl i A Iron Cobalt Nickel Copper
44,956 4788 50.942 51.996 54938 55.933 58933 58693 63.546
7 39 1522 49 1855 4 2477 4 2623 43 257 44 23 45 1964 46 15548 47 96178
Yttrium Zirconium Niobium lybd Techneti heni hodi lladi Slivegr
88.906 91224 92.906 95.95 98.907 10107 102.906 106.42 107.868
72 2233 73 3017 74 3022 g 3185 76 033 77 246 7g 17682 79 106418
Hafnium Tantalum Tungsten Rhenium Osmium Tridium Platinum Gold
17849 180.948 18385 186.207 190.23 19222 195.08 196.967
104 unknown g unknown g unknown 17 unknown  jog  umknown jag  unknown 77  unknown {77  unknown
Rutherfordium Dubnium Seabogum Bohrium Hassium Meitnerium  Darmstadtium  Roentgeénium
1261] 1262) 1266) [264] 1269] 1268] 1269) 1272)
920 58 106 61 1042 62 1072
Lanthanide
Series

Actinide
Series

Transition
Metal

12
B
2B

41953

Zii

65.39

30

32107

Cd

Cadmium
112411

48

-3883

Hg

Mercliry
20059

80

unknown

112

Cn

Copernicium
277

1356 g6
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Antalet elektroner bestimmer kemiska egenskaper
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Table 43.2 Neutral Atomic Masses for Some Light Nuclides

Element and
Isotope
Hydrogen (}H)
Deuterium (TH)
Tritium (7H)
Helium (3He)
Helium (3He)
Lithium (§Li)
Lithium (3Li)
Beryllium (3Be)
Boron ('YB)
Boron ('iB)
Carbon ('2C)
Carbon ('3C)
Nitrogen ('IN)
Nitrogen ('3N)
Oxygen ('§0)
Oxygen ('30)
Oxygen ('§0)

Source: A. H. Wapstra and G. Audi, Nuclear Physics A595, 4 (1995).
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Det diagram som betyder mest for vara livsbetingelser...
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Figure 43.7
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Figure 43.5
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Figure 43.5

Shell model / Skal modell

Manga olika energitillstand i karnor
Mer komplicerat kvantmekaniskt an atomfysiks skalmodell:

kommer mer i senare kurser...
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Gamma energies from 91Zn
40Ca + 2*Mg — 91Zn + p+p+n +y
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Figure 43.8

NN(l‘) Exponentiella sdnderfallslagen
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PET Imaging
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B* exempel for PET
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Figure 43.11
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Figure 43.12
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(d) The two lobes
separate, forming
fission fragments.
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the time of fission (or occasionally
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Figure 43.14
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FAQ

KTH/SKC har allméan info ang. karnkraft/bransle etc
https://www.kth.se/sci/centra/skc/omkarnkraft/
Ska samla ytterligare lankar pa
http://www.hep.lu.se/staff/silvermyr/fysa01/

Uran bryts mestadels i Australien och Kanada (aven afrikanska lander
och Ryssland), anrikas (centrifugering, tidigare diffusion) i bl.a.
Frankrike, Holland. Svenskt karnbransle, urankutsar, tillverkades i
Vasteras.

MOX fuel (med plutonium) anvands i bl.a. Frankrike. Bridreaktorer har
varit testanlaggningar i bl.a. Frankrike (drivs ej langre)



Andra mojligheter

* Anvand neutroner fran accelerator typ ESS

* Kan da anvanda 23°Th, som det finns gott om

 Mindre farligt karnavfall.

e Utvecklingsstudier sedan 60-talet. Mer komplicerat an U
cykeln

* Transmutering
 Anvand karnreaktioner for att utvinna energi ur existerande
karnavfall, och gora det mindre farligt.

* [Inte sa kostnadseffektivt som fission. Pa utvecklingsstadie —
behover battre accelerator teknologi

Neutroner fran reaktorer anvands aven for radioaktiva

tracer-nuklider for medicinska andamal .



Det diagram som betyder mest for vara livsbetingelser...
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Figure 43.16

Fusion, pp cykeln i solen

@ Two protons combine to @ A third proton combines with the @ Two *He nuclei fuse, forming a
~ &) ~ . . / .
form a deuteron (“H) ... deuteron, forming a helium nucleus “He nucleus and releasing two
(*He) and emitting a gamma-ray photon. protons.

@ ... as well as a positron (BF) ===
and an electron neutrino (v,).
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H+H > H+e* +v,
H+?H > 3He +vy
SHe + 3He - *He + 'H + 'H




En stjarna fods...

Hubble teleskopet
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Fe i centrum

Helium, Nitrogen

T Helium, Carbon, Neon-22

— Oxygen, Carbon
Oxygen, Neon, Magnesium
Silicon, Sulfur

Nickel, Iron  (inert core)

The Brightest Supernova Ever

May 7, 2007: The brightest stellar explosion ever recorded may be a long-sought
new type of supemova, according to observations by NASA's Chandra X-ray
Observatory and ground-based optical telescopes. This discovery indicates that
violent explosions of extremely massive stars were relatively common in the earty
universe, and that a similar explosion may be ready 1o go off in our own galaxy.
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Grundamnenas forekomst i solsystemet
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Figure 43.7
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