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All models are wrong.

Some models are useful.



Zero Group| Group I GroupII | GroupIII | Grouap IV | Group V | Group VI | Group VII
0 |z
H
1 y =1
Heliam Lithinm Beryllinm | Boron Oarbon Nitrogen Oxyfu Fluorine
3 | He=40 Ii=708 Be=¥1 B=110 O=13%390 N=1404 0=1600 Fe=190 G VIII
Neon Sodiam am | Aluminiom Silloon Phn?hom Sal Chlorine | = o
3 Ne=199 | Na=3308 g=341 Al=379 Bi=384 =310 8=38308 | Ol=35'45
Potassium -Oudm Scandinm | Titanium | Vanadiom | Ohremium | Manganese| Iron Cobalt  Nickel
4 | Ar=38 K=3¢1 Ca=40"1 Be=44'1 Ti=481 V=514 Cr=6§%1 Ma=5§0 Fe=09 Com=b9 Ni=69 (On)
com Zino Galliom | Germanium Arsenic | Seleninm Bromine
5 Ou= Zn=065'4 Ga=700 Ge=7338 As=T760 Be=79 | Br=7996
Krypton Rabidium | Strontinm | Yttrium Zirooninm | Niobiom |Molybdenum Rotheniom Rhodium Palladium
6 | Kr=818 RBRb=864 Sr=87%6 Y=890 Ze=9%0¢ Nb=94 Mo=969 - Ra=101'7 Rh=108'0 Pd=106'6 (Ag)
Silver | Oadmium Indiuom Tin | Antimony | Tellurium Iodine
7 Ag=1079 | Ci=11%4| In=1140 | Bn=1190 | Sbh=1%00 Te=137 I=13%7
Xenon Omsiom ‘Bariam Lanthannm| Cerium
8 | Xe=138 | Cs=1389 | Ba=1874 | Laml39) | Ce=140 - - i = - =)
. — — —— — - ——
Ytterbiom Tantalum Turt. Osmiom Iridiam Platinum
10| _ - L Yb=178 | _ Ta=188 | W=184 =l Os=191 Ir=108 Pt=1M9 (An)
Gold Mercury | Thallium Lead Bismuth
11 Au=1973 | Hg=%000 Ti=304'1 | Pb=508"9 Bl=%08 - -
Radium Thorium Uraniom
13 Rd=2%4 Th=333 U=289




4,5,-8,6,-3,-1,-2,11,-12



4+5-8+6-3-1-2+11-12=0



Zero Group| Group I GroupII | GroupIII | Grouap IV | Group V | Group VI | Group VII
0 |z
H
1 y =1
Heliam Lithinm Beryllinm | Boron Oarbon Nitrogen Oxyfu Fluorine
3 | He=40 Ii=708 Be=¥1 B=110 O=13%390 N=1404 0=1600 Fe=190 G VIII
Neon Sodiam am | Aluminiom Silloon Phn?hom Sal Chlorine | = o
3 Ne=199 | Na=3308 g=341 Al=379 Bi=384 =310 8=38308 | Ol=35'45
Potassium -Oudm Scandinm | Titanium | Vanadiom | Ohremium | Manganese| Iron Cobalt  Nickel
4 | Ar=38 K=3¢1 Ca=40"1 Be=44'1 Ti=481 V=514 Cr=6§%1 Ma=5§0 Fe=09 Com=b9 Ni=69 (On)
com Zino Galliom | Germanium Arsenic | Seleninm Bromine
5 Ou= Zn=065'4 Ga=700 Ge=7338 As=T760 Be=79 | Br=7996
Krypton Rabidium | Strontinm | Yttrium Zirooninm | Niobiom |Molybdenum Rotheniom Rhodium Palladium
6 | Kr=818 RBRb=864 Sr=87%6 Y=890 Ze=9%0¢ Nb=94 Mo=969 - Ra=101'7 Rh=108'0 Pd=106'6 (Ag)
Silver | Oadmium Indiuom Tin | Antimony | Tellurium Iodine
7 Ag=1079 | Ci=11%4| In=1140 | Bn=1190 | Sbh=1%00 Te=137 I=13%7
Xenon Omsiom ‘Bariam Lanthannm| Cerium
8 | Xe=138 | Cs=1389 | Ba=1874 | Laml39) | Ce=140 - - i = - =)
. — — —— — - ——
Ytterbiom Tantalum Turt. Osmiom Iridiam Platinum
10| _ - L Yb=178 | _ Ta=188 | W=184 =l Os=191 Ir=108 Pt=1M9 (An)
Gold Mercury | Thallium Lead Bismuth
11 Au=1973 | Hg=%000 Ti=304'1 | Pb=508"9 Bl=%08 - -
Radium Thorium Uraniom
13 Rd=2%4 Th=333 U=289







Radium

S MeV radiation:
~6242000000000 MeV in 1 Joule

person / atom mass ratio:
~2500000000000000000000000000

S MeV to an atom is like 400,000
lightning strikes to a human...

Nuclear binding energy ~1-9 MeV


















Known Subatomic Particles (1955):

Known Subatomic Particles
(2018):

Inferred from
theory, known
mass, not yet
observed
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neutrino

1000 Gel/ Tevoastron, 1995
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Finally

discovered
in 2011
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Data recorded: 2012.-May-13 20:08.14 621490 GMT

RunvEvent: 194108 / 564224000

CMS Experiment at the LHC, CERN
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4+5-8+6-3-1-2+11-12=0

3 (8m)?
top loop — ——GZA% ~ —(2 TeV)?,

gauge loop g?A2 ~ (0.7 TeV)2,

. 1 ” i e
Higgs loop —AA%?  ~ (0.5 TeV)-.
167~

m? = (125 GeV)* = mj — [100 — 10 — 5](200 GeV)~.









