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What is the universe made of?
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K({Ca|Sc| Ti|| V[ CriMn||Fel Co| NifCul| Zn | Ga| Gef As| Se | Br | Kr
Potassium Calcium Scandium Titanium Vanadium Chromium Manganese Iron Cobalt Nickel Copper Zinc Gallium Germanium Arsenic Selenium Bromine Krypton
39.098 40.078 44.956 47.88 50.942 51.996 54.938 55.845 58.933 58693 63,546 65.38 69.723 72.631 74.922 78.971 79.904 84.798
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Rb|[ Sr||l Y || Zr|| Nb||Mo| Tc| Ru| Rh||Pd| Ag|Cdf In|[Sn|fSb|f Te| | || Xe
Rubidium Strontium Yttrium Zirconium Niobium { i Rhodium Palladium Silver Cadmium Indium Tin Antimony Tellurium lodine Xenon
85.468 87.62 88.906 92.906 95.95 98.907 101.07 102.906 106.42 107.868 112414 114.818 118.711 121.760 127.6 126.904 131.294
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Cs || Ba Hf [ Ta|| W (| Re| Os| Ir || Pt|[Au| Hg|l TI | Pb|l Bi | Po| At | Rn
Cesium Barium Hafnium Tantalum Tungsten Rhenium Osmium Iridium Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
132.905 137.328 178.49 180.948 183.85 186.207 190.23 192.22 195.08 196.967 200.59 204.383 207.2 208.980 208.982) 209.987 222.018
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Lanthanum Cerium i i i i Europium Gadolinium Terbium Dysprosium Holmium Erbium Thulium Ytterbium Lutetium

138.905 140.116 140.908 144.243 144.913 150.36 151.964 157.25 158.925 162.500 164.930 167.259 168.934 173.055 174.967
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Further réading: Malcolm Longair (2021) Rutherford and
the Cavendish Laboratory, Journal of the Royal Society

-of New Zealand, 51:3-4, 444-466, DOI:

10.1080/03036758.2021.1885452


https://doi.org/10.1080/03036758.2021.1885452
https://doi.org/10.1080/03036758.2021.1885452
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* 12 stories high, 46m long

* /7000 tonnes 1

* ~ 5000 p‘hysiéists + engineers

* 160 Megapixel
40M snapshots / second
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Le détecteur ATLAS situé sous la salle de cont}ole
fonctionne comme un apparell photo géant, qui photographle les collisions.
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13 TeV collisions

Run: 265545
Event: 2501742
2015-05-21 09:58:30 CEST
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Problem solved?



Problem 1: dark matter

Visible mass (gass) + d(arl?mass
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Problem 2: dark matter
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For every billion ordinary particles annihilating with antimatter in the early Universe, one extra was left “standing.”




Problem 3: dark energy and the acceleration of the universe
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Problem 4: why the structure, why only three generations, why do the particles have the
masses they do?
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Problem 4: ...and where is gravity?
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1 MeV neutron equivalent fluence
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- A few more Physics ‘Discoveries’
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