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BY MICHAEL HANLON

SCIENTE CORRESPONDENT

SCIENTISTS hope to recreate
the birth of the universe by fix-
ing two-six-mile-long guns to
produce a mini big bang.

cists meet in Oxford to plan the
£1billion project, including bufld-
ing the megaguns - the biggest
ever seen, .

They plan to point them at:each
other deep underground. When
they are fired, thelr “bullets” will
collide at virtually the spéed of
light.

The explosion of energy will pro-
vide a snapshot of what happened
just one-trillionth of a second after
the universe was created.

Phvsicists use these gu or linear

Next week the world's top physi:

@ﬂec’tromameh ncceienh the

21

Iny particles slong the G-mile tunnel &

at close to the speed of light

GM t!ve em!te end of the tunnel another |
gun fires positrons in the opposite direction

& O The particles then collide In a detector chamber
at the centre of the tunnel. The vast energy reieased

Race to build £1billion weapons that

could unveil the mysteries of creation

accelerators, to smash atoms and
sub-atomic particles into each other
at- high speed and the resulting
debris often contains exotic new
particles, including anti-matter.

The goal Is to get the particles
moving as fast as possible, using
powerful electrical fields to catapult
them down a tube.

Until now the world's fastest
accelerators have been circular but
speed is lost because the heams use

energy as thev charge nd the

-antl-electron¥

bends. The biggést is a 27-kilometre,

ring in Switzerland operated by
Cern, the European nuclear
research centre.

The straight accelerators being
planned now .would allow much
higher speeds and the electrons and
‘sub-atomic parti-
cles that carry: eléctrical charge -

will collide at more than 99 per cent

of the speed of light.
The scientists are aiming to rre~

e 1.000 hill ion v fih-. of enerov ar

the technology needed for this will
challenge some of the world's great-
est minds.

Three rival schemes are being
pursued in Europe, Japan and the
US,.and whichever is chosen, the
likely spin-off for Britain would be
to supply advanced components.

Dr Christine Sutton, an Oxford
physicist working on the big bang
project sald: “This will help us to
undp%“nd w?wm we ﬁarm frﬁm

v hish ard hichnt

WPES AT T S S s e

WHAT &RE ELEGTRMS‘"
A
[

. Electron/Positron
/ /7es

Electrons orbit the nucleus of an |
atom. They hsve a negaﬁw charge. E

Gunnmg for the big bang

merg;u you are effecti ypg, gain
back in time - recreating a big
bang. This accelerator will produce
five times or more the energy -at
Cern.”

Getting two beams of electrons a
fraction of a millimetre wide to hit
each other head-on over a distance
of 12 miles has been likened to two
machine-gunners firing at each
other so precisely that all the bul:
lets collide in mid-air.

“It'll take same damn good engi-
neering,” Dr Sutton said.

Some physicists have speculated
that super-powerful accelerators
could produce black holes, or even
mini universes, by miehkp

But Dr Sutton sald: “I don’t think
there's much chance of creating a
universe - that would

T R S S
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Dye Laser (600 ns) |
715 nm Circular Polarizer
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Polarized Light
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Average MW across integration

width

90
85
80
75

70
65

60

75MW PPM klystron XP-1 at 548kV peak and 14 capacitors,

eff=49% @ 80MW

0 0.5

1 1.5 2 2.5
microsecongs of integration width
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DLDS Options with Eight 75 MW Klystrons (3.05 us Pulse Width)

- CDR 0.4: 2 Modes/Line, 4 Lines
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Superconducting Cavity Performance
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Table 1.1: Linear collider design parameters (Eqns = 500 GeV).

Frequency Gradient Total Length | Beam Power Oy Luminosity
(GHz)  (MV/m) (km) (MW) (nm) (10%cm=2%s71)
SuperC 1.3 25721 30 B2 W= ) (S
X-Band |  11.4 50 16 2.0 4.8 5.5 6
2-Beam 30.0 80 9 245 755 5 2.0
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f-ﬂ TRC Home Page M Table 1.2

ILC-TRC

Table 1.1
Linear Colliders: Overall and Final Focus Parameters - 500 GeV (c.m.)

>

Click here TESLA SBLC JLC (C) JLC (X) NLC JLC/NLC**  VLEPP
to update your machine TRC  Updated* TRC Updated* TRC Updated* TRC TRC  Updated* TRC Updated*
information for Table 1.1. 12/95  8/98 12/95 10/96  12/95 8/98 12/95  12/95 12/98 12/95 10/96
Initial energy (c.m.) (GeV) 500 500 500 500 500 500 500

RF frequency of main linac (GHz) 1.3 3 5.7 114 114 114 14

Nominal luminosity (10% em 2 571 2.6 16.2 22 3.16 73 5.02 5.1 53  5.1(4.2) 123 119
Actual luminosity (10% cm? 5711 6.1 30 375 5.3 6.1  7.18 5.2 7.1 6.54(5.45) 93 97
Linac repetition rate (Hz) 10 5 50 100 150 180 120(100) 300

No. of particles/bunch at IP (101°) 515 2 29 1.1 1 1.11 63 65 95 20

No. of bunches/pulse 800 2820 125 333 72 ' 85 90 95 1

Bunch separation (nsec) 1000 337 16 6 2.8 1.4 2.8 2.8 -
Beam power/beam (MW) 165 113 726 7.25 29 3.07 32 42 453.7) 2.4

Damping ring energy (GeV) 4 32 3.15 2 1.98 2 2 1.98 3
Unloaded/loaded" (MV/m) 25/25  21.7/21.7 21/17 40/32 45/36  73/58  50/37 72.3/55 100/91

Total two-linac length (km) 29 30 33 32 188 16 10.4 156 105 7

Total beam delivery length (km) 3 2.5 3 3.6 3.6 4.4 NA 3

¥e, [ 18y (merad x 10°6) 20/1 10/.03  10/.5 5/.25 3.3/.05 3.3/.05 5/.05 45/0.1 20/.08



0SZ X uorjedyrudewrwa(J

ISNO0J [eur e

Cw /AN 22 <= juoIperd VISH.L
TS —~ .
NPD 995 | W/AI g8 + juerpess pueq-x

:0RUIT e

perur,, o ~ " ‘perwr,_Qp ~ %

:s8utx Surdwre(y .

sug ~ ¥y yum uoryestrejod ySiy urejurey
(VISHL) 2H ¢ ® (;0T'g X soyounq goog~
(Pueq-X) ZH 08T ® (0T X seyounq goI~

<9IdMNOS 9 @

F

SLOHUrodd VISAL + D1Ir/D71IN A0 AINNSHY
‘SHHAITIOD -24° YVHINIT



7661 YI/snoo] [eul] OVIS  dldd

9661 | seury weag-z  NYID ALD
9661 JRUlT PURG-X  DVTIS VIDIN
9661 seur] pueq-§  ASIA  JL4S
L661 oseur] piadng  XSH( ALL
G661 Sury Surdure(y pue 10305(u] NI ALV
8861 pIe) 2dLj0j01d  DVIS D'1S
wﬁom.«d.awmo ; ﬂmo.@ domu.mooﬂ %ﬁﬁuﬁm

‘Pliom 343} punole SaIjI[Id®R] 1831 I9PI[[OO IeaUlT 7" 2[q%],



1992 - 1998 SLD Polarized Beam Running
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ACCELERATOR TEST FACILITY FOR .ILC

Water cooling & Air condition tacility
Wiggler magnets
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Suggested layout of Vertex Detector
for future e* e” Linear Collider

Single CCD Lengths ————
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Outer Cryostat Length 340mm
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Chris Damerell
Rutherford Appleton |
May 1996
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Figure 1.2.3: The TESLA site North-West of the DESY laboratory.



TedA jXou ur

use) oq LSNIA DTN U0 UOISIPp AJIUnmuumo) «

snjdans 198pnq (-,01$)O

:100Z ATenuep UOIJRI)SIUIUIPE MIN] o

Ad sIq3 N6T$ AU D'IN
wnrosuo) H7IN SA YINTT “I9T “TVNI ‘OVIS *

1002 @%e] j10dax 03 [suedqns JVJIHH e

1002 Anr (juey yuryy,) Surjeswr ssewrmoug e

000Z 1quada(] 1oded o)Iym, uewis) o

B9 HHT 10} pasoxdde Ayroey dorysewop 1oleur on]

19002 "2 [yun swwreifoxd drpsomwiop Suoijg e

‘ST SALVLS D1



California Sites Next Linear Collider
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Illinois Sites Next Linear Collider
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- NLC - The Next Linear Collider Project

U.S. NLC Collaboration
March 2000
Laboratory Oversight
SLAC (Dorfan) - Lead Laboratory
FNAL (Witherell)
LBNL (Shank)
LLNL (Tarter)
Inter-Laboratory
Coordinating NLC Program Machine Advisory
Committee , ‘ Committee
E. Paterson Director: D. Burke - ,
' Deputy: T.Dombeck [~ Chair: S. Ozaki
?.v};oiimes ) ~10 Members
. wWadswort ) (International)
K Berkner LBNL Coord: J. Corlett

D. L. Burke

LLNL Coord: K. van Bibber

Berkeley 2000
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