GR 02 dec 2064 D

Quint escr ik o ijs\‘cs %ugs;b'g: how Wel do we kwnow

what we ik we ko’

And so it s with exdrnn dwxncions oF Shoace .
These are pre dicted by s’mvg H«e,orv-

(Note ! exbra  dimensions of fwme are vey hord to fothom
\QXOLP"T dct%lw“ ¢4, W[Afc\q Eime would we P|c(:
{me H~= —-Lﬁ 9/3'[7 ! )
LE ope exdvo dimension s on S':

CURLED -VF

el e o i

ERTENDED
Expecment { 1 we're olowed W, s <108cm

\"—F OV\.\kJ SY‘O\VH'j 1S o\owtd m, Sre <§Or.m (5)

Dimensionful conctonks

Ldenkfy Gp from b:II GbSoLD ﬁkb
ﬂ'
If felds W™ problm de\‘l' depemd on some 4 (pords,

then Qoog 2 (%) [dt (Fg Rt )
= C‘_d %D_ d~‘2= £Pb61>
'y
Defiming  16mGy = ML gives

Ay p\OL = \fg
(ﬁ ) CINSk




®

So 1o hawe LP,D 4 }'p”k o gor Plance (),V\ng\ M ’/WS\ICF—&‘)
need Vg » (Z’FXP,D)II ie. lorge &xira dimewsions!

Examgle ' D=6, d=4 = %E qz =\
) ( by 2ul,6)
Let V, = (2uR)>.

Then Lp¢ =R Rpy

Diwensional  duckon CKoluzo- Klewm)
Suppose  hove Ferd & (%K) y)

g’ R
low-er - 4 SpagAwL exdra  dimensong

10 {“& curled up (oo ackifed) saw on Torws, -hen
.ex,,oé\d ¢ W, Yy :W‘§: &, (™ e}"‘“&‘f ) Ky = )(%T_r m&
N ot . Lg 2q
g 0Ny = S g, 0Mer Ry ke
I{ O,é=0, {nen t:)ko\# hoppns fo  e.oom W d<D ?
B = (2 2 Qa2 M) y
X (9xf*’ax1~+ 93«&5,)6"( y=)
=g (aluar,, + ) k) $,6M | ke=a

R
= Dd(?f\: Lli,li'fzc\)“
l

this s wm, !

For Yy on a\rclr.@ e %FM SRTaT
Pl= k[ [hn) =|hn |

ond  hence Fv\“-.: _‘\a_@cq ouontized

it Cosks enerqy to excte frerd ocallohons T Part-
Qu.antum thszu 1 Cant extle WbrtrOW’M Wﬂokly !




®

Two s st wengine  disaasced  lotel
“jpe(a) D{:“Abb“ © Llat J
o “Rs" : warre,ol

Taporbont  fdea Gmporkd iy fom deing tloow)

= byones .
br ovne
AMmen s on o\-.:|>+l
1 % c,f
bk has D dimensione
l
koluzo— Kot

Supros»e, have I m  hiher dimension, D.

Locally hos form' of Minkowosks RLOA  which hos
symmety  Qrowp TSO(LD~1) . Breaking s up

ko ©S (T WY gives TS0 (l,0-1) ..." and we wil hove

gtkv‘—‘) gr&v B A,A.M ) M.(P&..
T\A’.d'brs Scalowrs

Fox

L B R
[ % = G 4 P (d + Ay )

with f=(2 - Djaand o = 1/2(D - 1)(D - 2)]

V=R, = =i (Ry — 1(y)? — 1e72P-Dep2)
| _Emdein died B
unify grav

7 ond  EIM thik Way
Net:|‘uro.,l|tj 3eb ucy gowuge felds & @wmmhdl)m‘:o Sealocs.

| where F is the field strength of A.




RondoM — Sun drum (brane : Godinans on  one)

Brane causes Worprng of Spo.@~time

/ Swatter = A j d'tx g,
A >

5 Yau' = _L_ st.'v R
/ grauly 161G SO\ Js e
M Tr«y: "2_ SSW\GE&

9 8 *e—(sdim. Wehie!)

Assume wehic foackorizes
del= AR ddeng’W 4+ d=2?

and colve e—o-m 5 o @ - o 12|

2 “relofed o Geg X

foils te be differenboble ot 2=0;
tis s location of S-fundion
brave meike~ gource .

T,VW =< 7\3'&\; = prRssuce E.—_ \NE with
More gemerolly :

Can hove variows geowedies for lorowme & bulk

buk e-o-wm demand Jo“gl«t rel obronshap ho(ds. \

A‘Qo) need % worry w(ll logvave (ocotron chonge With fme.
(bvore  moves )

Much reant woerk, on
cosmologi cal wmplications of branes,
Gthousands of papers...)



