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Cosmic microwave
background implies
QroraL = 1
Many other
observations give
Qoark marrer ~ (0.3 -04)

Galaxies have dark matter
(not made of protons and
neutrons); x-rays and weak
gravity lensing *
confirm this

|

[ 19922002 |

ﬂ Universe is accelerating
due to dark energy
Qpark enerey ~ (0.6 - 0.7)
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Ilustration a

A brief history of the observations that led to the current understanding that the universe is largely composed of Dark

Matter and Dark Energy © which refers to the ratio of the density of a component of the universe divided by the critical

density from Binstein's Theory of General Relativity. The current value of £y indicates that the universe will likely

expand forever.
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TABLE 1. Liquid Xenon as a WIMP
Detector

1. Large mass available - up to tons. IDT!M)

* Atomic mass: 131.29
* Density: 3.057 gm/cm’
* W; value (eV/pair) 15.6 eV
* No long-lived isotopes of xenon

pu>0

2. Drift velocity: 1.7 mm/p.s @ 250V/cm field

* Decay time: 2 ns — 27 ns

Pl T

LN

3. Light yield > Nal, but intrinsic scintillator (no
doping)

= Excimer process very well understood

Ranges of a'gf in the general MSSM vs. m, for u > 0, which are allowed by collider

bounds, b — sy and 0.1 < 2, h? < 0.2. Also marked are some results of recent experimental WIMP
searches. The thick black line indicates a parameter-independent lower bound. The region below

First excimer laser was liquid xenon in
1970!

Roswedhd ol A

the dashed line is excluded if one imposes the constraint 4 < 1TeV. The ranges of m, to the

Figure 5:
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Xenon outs WIMPs wysiwyg://2/bitp-//www nature. 429/020429-6 html
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Xenon outs WIMPs

Dark-matter detector could pin down the Universe's missing
.news
s foatures
« by subject
« conferences
Researchers in London are
| bullding a cheap

- v | dark-matter detector that
DERASR Wne , | should be able to spot the
« printable versio . exotic particles called WIMPs
e alert L that are suspected of hiding

- most of the Universe's

missing mass&,

A prototype of the detector
infaermatio ™ has just shown, for the first

p——
« haip
« feedback

something as close to a
e about the site WIMP as it's possible to
» about us il produce in the lab.

supported.; WIMP stands for ‘weakly
interacting massive particle’.
If WIMPs exist at all, they
The UK's Dark Matter are thought to be hefty
T e | 1] compared to the protons
Buolby Mine, Yorkshire and neutrons in an atomic
nucleus, but to barely
Interact with these components of normal matter.

Boulby Mine
North Yorkshire, UK

ZEPLIN | : Status and Preliminary Results Dark Matter 2002 Marina del Rey, CA USA Feb-22-2002

Physicists believe that WIMPs make up as much as 99% of the
total mass of the Universe, Astronomers can't see this matter -
hence Its ‘dark’ moniker - but they can see its gravitational
effects on the way the stars and gas in galaxies rotate.

Even if billions of WIMPs are streaming through our bodies, they
don't have any effect. So WIMP-hunting could be a frustrating
affair - like trying to fish for shrimps using the net from a What do
football goal.

you

Several experiments are :umnuy going to great lengths in the think?
search for WIMPS. The problem is that detectors capable of .
WIMP-spotting will prabably pick up other cosmic particles, too,
swamping the WIMP signal. Cosmic rays - high-energy particles

of normal matter from space - and radioactive emissions would
also register.

To shield a WIMP-detector from cosmic rays, it must be placed
deep underground. The UK Dark Matter Collaboration (UKDMC)
houses detectors at a depth of 1,100 metres in a salt mine in
Yorkshire. Another array in Italy is buried in a tunnel beneath a

Simon Hart: RAL PPD s.phert@r.acuk

1af2 5/9/2002 10:33 AM
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