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FIGURE 2.1. Stone models of the cube, tetrahedron, do-

decahedron, icosahedron and octahe

about 20008

Oxford.

dron. They date from

C and are kept in the Ashmolean Museum in

Johannes Kepler 1571 — 1630

Kepler was a mathematician of genius, who
had the technical skill to analyse Tycho's mag-
nificant set of data on the planetary orbits.
Unlike Tycho, he was a convinced Copeérnican

from the beginning.

In 1597, he published his model for the So-
lar System, involving the embedding of the 5
regular platonic solids within one another. Re-
markably, the model could account for the or-
bits to within an accuracy of about 5%.
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Kepler’s model
of the Solar
System from his
Mysterium
Cosmographicum
- nested
polyhedra

‘The Earth's orbit is the measure of all things:
circumscribe around it a dodecahedron and the
circle containing it will be Mars; circumscribe
around Mars a tetrahedron, and the circle
containing this will be Jupiter; circumscribe about
Jupiter a cube and the circle containing this will be
Saturn. Now inscribe within the Earth an
icosahedron and the circle contained in it will be
Venus; inscribe within Venus an octahedron, and
the circle contained in it will be Mercury. You
now have the reason for the number of planets.’

Kepler’s ‘Harmony of the
World’

Toannis Keppleri

HARMONICES
MVNDI

LIBRI V. Qvorvy

Primus G roserricys, De Figurarum Regulariom, qua Proportie-
nes Harmonicas confticuunt, ortu & demonftravionibus,

Secundus AncHirreronievs, fenex Geometara Fruvkata,De Fi-
gurarum Regularivm Congruentia i plano velfolido:

Tu:mil\rm'[ :Hlarsonicys, De Proporuonem Harmonicarum ors

toque Naeura & Differentiis rerum ad cantum pers

X ontra Veteres:

Quiarius M rsievs , Psycuorocicys & Asrroroaicvs, De Har.
monlaram mentali Eflentia earumque genenbus o Mundos prafer-
i de Harmonia radiorum, ex corponibus cacleflibusin Terram de-
feendenubus, enfque effedtu in Nawura feu Anima fublunan &
Huamana:

Quincus Astronomicys & MiTarnysicys , De Harmoniis abfolunifi-
mis motuum ¢eleftium, orruque Eccentricitatum ex proportioni-
bus Harmonicis.

Appendix haber comparationem buius Operis cum Harmonices Cl.
Ptolemai librol1 Leumque Roberti de Fluctibus,dréti Flud. Medici
Oxonienfis fpeculationibus Harmonicis, operi de Macrocofine &
Microcolmo mferris.

Cum 8.C.M", Priwtlegio ad annos X V.

Lincii Auftriz,
SumptibusGovorrenr TamracurBibl Francof,
Excudcbat loannes Prancys.

edkNo OM. DC. XIX.

The ‘Harmony of the World’ as a Grand Unified
Theory




Sir Michael Atiyah, University of Edinburgh (KI1TP Public L ecture 10-26-05) The Natur e of Space

NEwTowniAn  GRAVITY /7TH
(Caceu Lus) CEmroky
FAeAD 16 m FoR ALl  SuBs EQUENT
PUYSIcAL THEORY PLANETS
COMETS
Fwy SeMPLE  UMVELSAL TIDES
*hppLES”
MATHERATICAL LAWS
CLERK MAXWELL 197H
CEyrolky
EQUATING FoR
ELFcrRo - MAGNEHTISIY
PoweER
"SINfPLE" L)GHT
_ RApso
! FEYNMM/} Com PuTER

il 16 N o o R N = R AL

James Clerk Maxwell.




Sir Michael Atiyah, University of Edinburgh (KI1TP Public L ecture 10-26-05) The Natur e of Space Page 9

EARLY  2oTH
ErnsTErn cENTURY
SPEeI AL REL A TrviT) s PACE + TrME
2 + 1
1]
¢

M GEnERAL RELA Tvery

GRAVITATION = CuRvATURE oF

SPACE-TIe4E
BASIC CEoMEThRie  1DEA
i '
FoRMu LATED N SimaLé
EQuATIONS

MATHE M ATICAL

MoviErchreon  OF NEWTOR) AN CRAvY

/N ELykNeED Ay mAxwELL

AN§D rELociry ©OF LraAT

Quanrom _MmECHANET  [192)5]

ToTALLY  NEW VIEW- PoraT
UsSés CoMfPLBx NoMRERS

UnNeERTAINTY PRinecetPL B

=»  SPEcThculhAR  Socefss

bass  of Arome PRYSies

> COMPOT‘ER D e

MATHEMATIC ALLY MoRE  So P STYCATED

THAN NEWTON, MAXWELL, BiNSTE/N

GREAT  OhiLosoprHicAL DEBATE

E/nsTEIN / BoHR

/mine




Sir Michael Atiyah, University of Edinburgh (KITP Public L ecture 10-26-05) The Nature of Space Page 10

ErnNSTE N (@) Drd  woT RELIEVE 1o OM

As FrnAl T HMESRY

) TRire To b U FIEC FrEcp
Theaty (to inCLLDE GR v END

ORYHMHoDeY  ViEw : EsNSTEIx WhAS WRow G

on  BeTif CovNTS

MiD  2oTH CENTURY [Ex PER 1M fwTﬂf}
DATA

NoctFAR — FoREES  STUDIED
CEOKETR(cALLY  s4TERPRETED
And  CorBRinED WitHh MAXWEL
Weould NAVE  PLEATED Eingrfrar
But QM stL ViEp Ao GR NaT
tne Lyd€d

LT QuariR  OF ZoTH <ewruRy

Atse  oF STRrwg THEORYy  Arkin§

ro (oH&NF A=LL- Fﬂ‘cer (Gk. E”' NV“M‘)
] "
? ThEory of EVERYTHING
Ce— - .

- ®mas A Aa —

207H[215T
STR/n G THEoRY £t YORIES
,) REQuIRES MoRE Diw ENSrons
/a'/!{ - VT  Tust & = B!
SPAE [Time

2) BAS/c  oRTEers  wax Peswr PARMCLES”
As +u Past ( Aroms : Ef-fcrn.nu:,f’ﬂﬂms.ﬂ7

o0

Botr STRING S
P

3) VERY SoPHtSTICATED GEOKETRY (€D
INVOLVING Vasr  AMoowT oF THERY , old

A NEw (/vceuDinte PLATONC Fords)

) Mo unt ok Moot  (FrererE)
FEvéear EQuivALLwT ONES

[ Wity  HAS  HAPPENED To ouR
" repe. worcd” 7]

f) O ™M Srret Basic FRANEWOP i




Sir Michael Atiyah, University of Edinburgh (KITP Public L ecture 10-26-05) The Nature of Space

“O day and night, but this is wondrous strange”
N

= /,. —-c-(gg_:v ‘;}?‘\ -;4

>
/Z///Z./I./VD

Fire D,.“. { - 4

T —— _ %ﬁ: o 1‘ N *3
L e -Lﬁj:?m i % s
. A ROMANCE . o
porriasn OF MANY DIMENSIONS ," wawsiar
By A Square ':3' Ié
e Dimewstons (Edwin A. Abbott) .S = Three S"""‘"

FLATLAND SFACELAND

“hnd therefore as a stranger give it welcome.”’

BASIL BLACKWELL - OXFORD
Price Seven Shillings and Stxpence net

STRme THEORY =y NEW MATREHATICAL
RESY LIS

@ ALGEBRAIC GEomETRy
RoBLEM

How  Mawny ALGEBRAC  copvEs At THERE

WHICR  SATSFY  CERTAwy Conrnivvows 7

@ 70 POLOGY  of Kwers

Cons7ROCT NEW INVARIANTY oF KAGTS

=3 Socourrony of [00 JEAR oLD PROBLLNs

@ GEombTRYy OF 4-DrMENIrONAL SPAE

DiscovERY ~ OF  NEW e
onex PECrfD  RBSOLTS

NNJS
[VEKV DEE?P - UN/QUE TP Y DBrL ]

@ ALe EBLA
MAnYy nEw REsuvers  Awd oERS
v  YARovs BRAncHEs ©ofF ALCERRA

Page 11




Sir Michael Atiyah, University of Edinburgh (KITP Public L ecture 10-26-05) The Nature of Space Page 12

PERARK ABLE 1Pl on fRé
MATHERATIC S, my NEW Con<EPrS AWND
REsSULTS

YERY MysrERwus !
LF  ORT™ePeX VIEW CoRREeT ~ Fruwpc

TREoRY EKERGES Soonw FRoi SrvRin G

WE  witt  DilCovER UNrvERSE BuilT ow

FANTASTICALLY INTRICATE MArn ErMmATICS

? ALtéRrarive - NEW PARADIGM NEfDEp
PERAPS  THE  CompPlicAarEn MATHS. 4
TosT w THE EyE of rrE BEHoLDER”
PERMAPr  PRYSichAt  Woktd 15 Benr ow
A SmPLER  GEonblrfie  PrcroRE | BT
BASte LAWS  78o  ComPlrcATr€d Fok DiRber
AnALY S15 _';';-. STRiNG TeErRY 3 ouvr whAy

OF  APPRoxe mATING ?

ATT? roPE  of  PH VSecisTo

(ﬂ) Dies recs STR/ivG THEOCRY ...- Ay

FAney MATKEMITICS onRELATED TP

REpL  WoRrLD

G
(b) MATHEMATICAL APPLICATIONS 'VES

ConFInBncE v PAYEICAL INEIGRT »

INDIe ATE  THEoORY 'S 9N RiCur TRAK

[ ALTERMATIVE To ExPERMENTAL Ewpe.ucf_‘[

({f) KEEP  Pos#iwg THEory FoRWARD | WiTH

NEW RESocTs + 1DEAS  EMERGinG S

Gorpf 7o Froen » Frvdl  (WIFI1ED THEORY

SPECyLATION

wHAaT s FREAL MERN IV G of ALl

THIS [ GET, STRwnG THERRY + MATH. APPLcATONT

1 ReR PHY:!CtJ 97

METRY
Reru FoR  GEo




Sir Michael Atiyah, University of Edinburgh (KI1TP Public L ecture 10-26-05) The Natur e of Space Page 13

WGMT WiLL THE FuTuRE PHYSIcAL

vHEsRY  Look LixE D

Arm s Toe UnNIEY
Mib/ne tw THE

D Guawtem mEchAmiCs VERY smace
@ Gévednl RELA 7eViTY YERY (ARcE M 'R KD R

SUPER STRit G 15 A PERTURBATIVE APPRoRCH

WHAT 15 REAL THEoRY 7 (M -T¢Eor) 7
' [ AWRENCE ™M. KRARVSS

15 TRE UnevERSE REALLY Bure? wysrwt ALl

THto  SoPRISTICATED IMACHNERY 7

Vikmwg 2005
OR 1S THs MAYNEMATICS rrtPoSED Ry ys?

" . PéEncyrn
PeRnaps THE REAL PHYSIEr 15 SeraftiR

OccAmMls RAZOR

Do WE NEE) To Ifupiky OuAvive THEY!

To WE Awar A NEw E/NSTErn 7

(st CEnNTORY —




