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BUT © TUESE ARGUMENTS ASSUME
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OUR UNIVERSE MAY EXIST ON 4 WALL,
or membrane, in the extra dimensiops. The line along the
cylinder (below right) and the fla plane represent our three-d;-
mensional universe, to which all the known particles and forces
Cxcept gravity are stuck. Gravity (red lines) propagates through
the dimensions. The extra dimensiops may be as large as one
millimeter without violating any exiting observations,

the full higher-dimensiona| space. In high-energy particle col-
lisions, we expect to obserye missing energy, the result of
gravitons escaping into the extry dimensions,

Although it may seem strange that some particles should be
confined to a wall, similar phenomena are quite familiar, For
Instance, electrons in 2 copper wire can move only along the
one-dimensional space of the wire and do not travel into the
surrounding three-dimensiong| space. Likewise, water waves
travel primarily on the surface of the ocean, not throughout ts
depth. The specific scenario we are describing,in which allpar-

ticles except gravity are stuck to 4 wall can arise naturally in
string theorv. In fact ane of the mai ot b . - -
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THE  EOT- WASH  EXPERIMENT

FIG. 1. Scale drawing of the torsion pendulum and rotat-
ing attractor. The active components are shaded. For clarity,
we show an unrealistically large 1.5 cm vertical separation be-
tween pendulum and attractor, and omit the BeCu membrane
and the attractor drive mechanism. The 4 horizontal screws
were adjusted to make the pendulum precisely level.



RESLULTS OF THE EOT-WASW EXP.
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FIG. 4. 95% confidence uppemxmlts on

5

1/r*-law violating

interactions of the form given by Eq. 2. The region excluded
by previous work [2,3,20] lies above the heavy lines labeled
[rvine, Moscow and Lamoreaux, respectively. The data in
Fig. 3 imply the constraint shown by the heavy line labeled
Eot-Wash. Constraints from previous experiments and the
theoretical predictions are adapted from Ref. [8], except for

the dilaton prediction which is from Ref. [14]
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THE ColoRkaDo

BEXPERIHENT
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| GOLD-PLATED
PIEZOELECTRIC ~ SHIELD
DRIVE

TORSION OSCILLATOR at the University of Colorado looks
for changes in gravity from 0,05 to 1.0 millimeter. Piezoelectrics
vibrate the tungsten source mass (blue) like a diving board, Any
forces acting between the source mass and the tungsten detector
(red) produce twisting oscillations of the detector (inset; oscilla-

hons are exaggerated ), which are sensed by lectronics. A gold-

ISOLATION
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DETECTOR MASS
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plated shield (yellosw) suppresses electrostatic forces, and sus-
pension from brass isolation stacks stops vibrations from travel-
ing from the source to the detector. Electrostatic shields enclos-
ing the apparatus are not shown. Results at room temperature
(300 kelvins) are expected this year. For maximum sensitivity,
liquid helium will cool the apparatus to four kelvins,
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\WARPED EXTRA DWWENSIONS
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THE GRAVATON KK SPECTRUM

TO FIND MASKINE  SPECTRUM, NEED
70 SolvE E\NSTEWN'S EGUATIONS

AROONS  BAKGROWD: ki s
- X)) .
do'= € REEY Cops + 2p) A¥"A2"
"’b‘d‘t
M v _
ASSUME &M= 9. u =0 (RS ORI,

SECARATE VARIABLES:

o (o) s €°F7 B ly)

WANE FuwctieN oF
KX HoOE

R I | e LTW ) d &%
-~ ( - -Wkyb
b* dj ‘_\e d‘:; ‘Q\ - mv?- e “\'ﬂ(‘))

= w

SOLVTioN mie ke <Py
ANCAEIN

KK SPECTROUM WAL TN SPAUNWG ]




COUPLING OF KX Mofes
- LNE) n
ot\'NT = A ¥ SM ; 'e‘&;

,\': “PQ. e Kb/" ~ TeV

KX SPECTRUM :

- SPAUNG O (TN)

- Coueul o (-
e (Tt\l)

= INDIVIDYALLY  OETE(T ARLE

S\GNATURE = GRAITON  RESONANCE
(OMVOTASL, PRoOV CTioN
HEWET, K\‘t*to)

. ", a
e Nyl o

Tevakeo, 9



NERY  CLEAN  S\GNANLS AT ¢t COLL\ DERS
Row

DANOUOIASL, HEWET) Q20
wee-¢% | 9909 255"

o (fb)

104 £

108 E

1 02 1 ' ! l 1 1 1 1 I 1 1 1 1 l 1 | 1
250 500 750

Vs (GeV)

1000 1250 1500
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gravitons, taking the mass of th
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to bottom the curves correspond to k/Mp; = 1.0, 0.7, 0.5, 0.3, 0.2, 0.1.
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