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The Charge

The Reference Design Report will contain a technical description of the ILC
baseline and the Detector Report the technical concepts for the

detectors, as well as preliminary costing.

This companion volume is intended for a broader

audience of interested outsiders, policy makers ...

... an attractive and informative document.

Such a document will play an extremely important role in communicating
our project plans to a broad audience that must become convinced to

support our ambitions.
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Committee representation

The three regions
Experimentalists / theorists
Particle / machine physicists

Physicists / communicators
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Editorial Team

Grumpy old
man
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Up to the neck in it ...
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Drafting process

15t meeting Valencia November 22: draft outline
Phone meeting December 14: review material
Meeting Daresbury January 11: finalise material
Revision and editing within committee

Final draft ‘Word’ version January 31

Draft ‘laid-out’ version February 1

Reviewed by Executive Committee February 3
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ILT: THE MACHME FOR THE FUTURE 103

The major challenges

Enaray

The energy scales we will probe with the ILC are
far beyond anything electron-pos itron colliders
have ever achlsved. To attaln the Deam ensrgy of
up b 250 GaV pEr particle, adding up o 500 Gav
per collision, would requie 167 billion standard
AA Datteries placed end toend.

Superconducting

radio-frequancy tachnology

A charged particle can only be accelerated by an
alectmic feld. To provilde the necessary accelerarion
We Wil ge supsreonaucting nictim radlo-rre-
quency (RF) cavities. The acceleratingelectric field

s estabilished by supplying RF energy pulses b the
cavities, whichare Immerssd In lquid keltum at a
temperaturs of -271°C The cavities s1t inside vessels
surrounded by thermal shields and an outer tank -a
cryostat —to insulate them from the exterior, which
will e 300 degrees hotter,

AS TRANY 35 8000 CAVIEEs per linac, each roughiy &
metre 1ong, and pacsd end-to-end In cryomodules
will drive the electrons and posttrons forward with
an accelerating gradient of more than 3o million
vilts per metre. The higher this gradient, the shorter,
and hence cheaper, the TILC can be made.

Example of layout

Lumninosity

In order to make discoverizs, we r2quire large
amounts of high-quality data. The more often
elactrons and positrons oollile and annihilate, the
IaTger the amount of nteresting data that will be
produced. This requires a high uminosity, or rate of
colllskons per cross-s2ctional area. The ILC requin-
meEnt of mincsity in excess of 107 elet on-posl-
EIC CTOSSINES Per SquUars centimetns par s2oond
TEpresents a major design challengs.

‘We can achieve this high laminasity by cramming
A5 Mmany eBctrons and posIttons as possible Into
the smallest teams we can I'm\E, andensurng that
the t=ams collide. In practice this means squeezing
more than 10 billion electrons and positrons into
beams reughly five manometres tall by o nano-
metres wila, and then stesring the bunches into
collision using advanced feedback systems.

The particle detectors

The particle detectors will litaralty provide the
centreplace ofthe ILC The detectars will encloss the
collision point whete electrons and positrons annihl-
late, and they will yi=ld the clues that will allow us to
unravel the Quantam Lniverse Twelve metres long,
high and wide to contain all components cables and
a powerful magnet, they will be as bgas a three-sto-
ey bulkling and welgh severalthousand tons.
Employing state-of-the-art components, the detec-
tars Wil reacrd every oolliision that takes place ana
each particle that gets produced. Milllons of electron-
1os chiannels will b needed to recond the precious
INESTIMETON And 2nsure that noehing 15 missed.
Armied WIth this Information, we will be ableto
Teoomstract ev\erycolllsmanumlcates.ch such
“event” to understand what happenad. This analysis
will alkow us bo find thise events that contain dark
miattar particles, the Higgs boson, sUperparticks
—or completely unanticipated things —and study
therm In great detall. We Intend touse the ILC detec
tors to measure collisions mote precissly than ever
befare,

The vertex detector

AThe heart ol the masse ILG detechor system, the verlex delechan, a compact track-
Ing device abouk the size of a wine boltle surounds the Interaction reglon Consiksling
of cylindars of sllcon detackors, s high-sch devics comaine about a tIlon plels
In 1012l - equivalkent b undrads of the Tinest AiE cameras. 1 works et ke a

30 camera o microscops begauss H measures thetracks of cutgaing paricies with
micrn pracision. & faw of the collding partickes might contaln exclic heavy quarks,
which [Iva Tor @ bllionth of @ second b=fore they desay to familar fomms of matier.

Theze qQuUarks revsal thamssives by decaying @t “vartices™ vary near the callskn paint.

The ectlc QuAks, Fmade visitie by 1he vertee debactor, ara polntars 10 new pysics.

Tha 1-metre long supercondeting cav-
ties are made fram pure nisbium, trested
and fested by Bclentists to aneure high-
periamarica capabiltties or accelErating
pertiles,

Superconducting

nloblum cavities

How do suparconducting cavlies
wark? A VB[S Qenaraor ik gach
aliow structuns wikh an alectric teid.
The volage of the flakd changes with a
GErtRIN frequency: a rado Tequercy, of
AF. Crarged particias 1€l e fome of
the electric Nakd and accalerats. Bullkd
‘the cavtty out of supemonduchar, such
s niobium, and ehill It to near ebsoluts
THM0 & YOUu NEve § "EpErconduct-
Ing AF cauity.” Thay conduct sectnc
eurnent wkh no kess of anergy, which
meane that aimost all the akectrical
energy goes Inio aczekrating he beam,
THINE than Into MEEng up the Bcceler-
aiing BiruCiIres thErmsaIves.

Dasigning &nd bulking the cptimsl
ity & ot simplz, The 1-matre kong
EEMNieEs BT8 mads Trom nins smooth
eHll5, polisnad tn provids micron-level
surfaca quallty, and fras of Impurl-
ties. SIgniNcant surface biemisnes, or
LIS, EOUN CaUBA them to kea thalr
superconduct ity without sustaiing
the alectric lald neaded tn acoslarats
parlictes. A serles of datalad chemical
treatments and procassas itaraily make
tha Cavtties Bparki,




Document outline

Introduction (1 paragraph)

The Quantum Universe (6 pages)

ILC: The Machine for the Future (8 pages)
A Global Project (6 pages)

The Road Ahead (3 pages)
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The Quantum Universe

Physicsts PO the physizs ofthe propased Iemationai Lifear Coilder.

Gateways to the Quantum Universe
Secrets of the Terascale

The Higgs Boson

Revealing the Ultimate: extra dimensions
Shedding light on dark matter

A parallel superworld

A telescope to the unknown

re it
(|
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ILC: The Machine for the future

Source Positrons

N B ‘-_ 2= Undulator

Beam Delivery Systams

- Creating the right tool
» |LC step-by-step guide
 The major challenges:
Energy
Superconducting RF
Luminosity
The detectors
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A Global Project

Global Design Effort
Site considerations
Estimate for the ILC machine -
The next steps

Imeracion Point

ELOBAL DESIEN EFFORT

Peefaranca Design

Baam Delveryto ..}

- Gl Constructin
Infrastructure

i... Ekcton &
Poskron Irjactors

2010

Enginaering Dasign
ILC AAD Programma




The Road Ahead

- The‘I'in ILC
e Industrialisation
 Training the next generation




Feedback from Executive Committee
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Feedback from Executive Committee

« ‘Awesome!’ (Nick Walker)
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Feedback from Executive Committee

‘Awesome!’ (Nick Walker)

‘there are a residual number of typos, infelicities etc - e.g.
no hyphen is necessary between adverbs and adjectival
nouns or adjectives - of course hyphens are optional and
there is nothing to stop one inserting hyphens all over
the shop but in my view they should be limited to where
they are necessary.” (Brian Foster)
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Feedback from Executive Committee

‘Awesomel!’ (Nick Walker)

‘there are a residual number of typos, infelicities etc - e.g.
no hyphen is necessary between adverbs and adjectival
nouns or adjectives - of course hyphens are optional and
there is nothing to stop one inserting hyphens all over
the shop but in my view they should be limited to where
they are necessary.” (Brian Foster)

‘Google gives the frequency of "electron volt" as 3 times
that of electronvolt and that is certainly an underestimate
as a lot of the "electronvolt" references are website etc

names...’
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Caveats

Document is far from perfect — never will be

n physicists --> n*2 opinions

Balance presentation taking regional concerns into
account

Some compromises were made in order to make ideas

clear and simple
In order to meet schedule not all comments addressed

The document is a DRAFT, like RDR, and will be revised
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Thanks

Document put together in 2 months!

Many contributors heavily committed to other
ILC work

Input from other community members
This is OUR document:

please read it and send us your input!
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Next Steps

Draft document formally released tomorrow
Hard copies available for ILCSC and the press
pdf file available on www
http://www.linearcollider.org/rdrcompanion/
We will collect comments + suggestions
There will be arevised version:
Improve layout, better graphics, images ...

to come out along with the final RDR + DCR
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