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-mmy Noether
1882-1935
German, American
Noether’s theorem

“Most significant creative
female mathematical genius
of all time” -Albert Einstein




translation in time energy
translation in space momentum




e Continuous symmetry
- Discrete symmetry
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Dmitrt Mendeleev

1834-1907
Russian

periodic table




AY)

V

V]

VI

9.01

C
12.0

N
14.0

O
16.0

F
19.0

Si
28.1

P
31.0

S
32.1

Cl
355 |

Ti
47.9

Vv
50.9

As
74.9

Mn
549

Br
| 799 |

87.6
Cd

112 |

Nb
92.9

Sb
122

| ce | Ba
133 137

| A

Ta
181

Bi
209




©NCSSM 2002

Periodic Table of Elements
based on Mendeleev's Periodic Law
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Dobereiner's triads

Known to Mendeleev

Lanthanide series
® Actinide series
® Known to Ancients




Yuval Ne’eman
1925-2006
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Binah
(Under-
standing)

18 —~Cheth

Geburah
(Severity)

8
Hod
(Splendor)

1
Kether
(Crown)
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Tiphareth

Yesod
(Founda-
tion)

10
Malkuth
(Kingdom)

Kabbalistic Tree of Life
In English and Hebrew

2
Chokmah
(Wisdom)

4
Chesed
(Mercy)

7
Netzach
(Victory)
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e Continuous symmetry

* Discrete symmetry
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James Clerk Maxwell
1831-1879
Scottish
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God said:

V‘E:-’-ﬂtp

= 1 0B
VXE=-?§
V:-B=0

= 4% = . 109K
VB = oo

and there was light.



Albert Einstein
1879-1955
German/Swiss/American
Nobel In physics 1921
theory of relativity




unification of space and time
(1905)




unification of space-time
and gravity (1915)




Abdus Salam, Steven Weinberg, Sheldon Glashow
Nobel in Physics 1979
unified Electromagnetism and Weak nuclear forces







Electroweak @l

Gravity
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Yaakov Bekenstein
1947-2015
American/Israel
Cinstein prize 2015




e Continuous symmetry
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BETA RAYS

SPINNING
COBALT
NUCLEI §|

Chlnese/Amer can
Nobel In physics 1957
oarity violation

BETA RAYS

(ELECTRONS)

THIS WORLD



High Energy
Symmetric \
Local maxima
No mass /
A
{ (4

Low Energy

Assymetric

Local minimum
~ Mass

Peter Higgs

1929—

B3ritish

Nobel in physics 2013
Iggs boson







