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The Collaboration
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New CLIC website: http://clic-study.orqg/
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Progress



@ Progress-1: Energy scanning

e The issue

— Small (10%) scans can always be done
« Tune magnets, detune RF

— Optimise the machine for one energy

 Running at much lower (or higher) energy
— Compromised luminosity
— Needs a machine reconfiguration
— Cannot be done quickly (within a few hours)
» Can it be done at all?
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Schulte

Progress-1: Energy scanning-2

« Compensate
partially for loss of oo | cndlebunch =
(useful) luminosity Vil
from decreasing
the RF gradient by
Increasing the
pulse length

Lo.o1'Lo.01.0

E/Ey n ne | Qp/Qpo 0
10 | 312 | 1.0 1.0 1 1.5 2 2.5 3
075 | 472 | 15 | 112 Ecy [TeV]
0667 | 552 | 1.77 | 1.18
05 | 792 | 254 | 127
0.375 | 1112 | 356 | 1.34
(0.333) [ (1272) | (4.08) | (1.36)

E' maximum centre-of-mass

energy for operation mode
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Delahaye

Progress-2: Accelerating Structures  wuenseh
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Wuensch

Progress-2: PETS

2,5E+6- -10
2.2F+6- BD Power 9
Avg Power |E|
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Power [MW]

« 8 PETS breakdown events in 1.55 107 pulses (125 hours)
— Breakdown rate 5.3 107/pulse [CLIC Goal <2 107/pulse]
(excluding the 8 in the cluster — 1.3 107/pulse)

— last 80 hours no breakdowns were registered
« BDR <1.2x107/pulse
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& CTF3 -

* 4 x combination
— Lower current €-> Missing klystron
— But back in operation — continue work
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Tecker

PHIN

« specifications successfully demonstrated during the June run

 measurements along pulse train

Parameter Specification  Achieved

Charge per Bunch (nC) 2.33 b4

Charge per Train (nC) 4446 >4446 v

Train Length (ns) 1273 1300

Current (A) 3.5 ~34 Vv

Normalized Emittance (mm mrad) <25 14 v

Energy Spread (%) <1 07 Vv

15 . . , , Energy (MeV) 5.5 55

-y e et UV Laser Pulse Energy (nJ) 370 400 v

Charge Stability (%) ©25rms @) 12 x

| | Cathode CsyTe CsyTe v

E + 1 % 1 % e Quantum EFficiency. (%) 3 18 (peak) :;
5 RF Gradient (MV/m) 85 85

- ) RF Frequency (GHz) 2.99855 2.99855 v

B iy, | MEoplte Ropottion Rte (GH) 15 v
o—s T Macropulse Repetition Rate (Hz) 1-5 1-5

Gate Position (ns)
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Beam Stability

1.010]

1.005 |

1.000

0995 S T U

Normalized | at BPMO502 [—]

0.990 . , i L L C o |
0 200 400 0 20 40 60 80

Occurences [—]

Beém cﬁrrer;t alc;ng 'I:LLE, iLZ’van?rBTé
-5- ; ; ;

-131

0135 0185 0233 0273 0365 0475 0535 0645 0685 0775 0845 0915 0930 0110 0230 0270 0330 0370 0510 0550 062(

Ken Peach John Adams Institute IWLC 2010 22 October 2010 13



Q Two-beam acceleration in CTF3 (e,

© maximum probe beam acceleration CAS MT/DES0
of 11 MeV measured :

© =>| gradient ~55 MV/m

« RF calibrations to be verified

heh
Energy at screen center= 15498 MeV

Drive beam ON

Beam energy= 196.25 MeV

Accelerating gradient -~
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CLIC Feasibility status

Delsahaye

Ken Peach

System Item Feasibility Issue Unit Nominal | Achieved How Feasibility
Fully loaded accel effic % 97 95 CTF3 w7
Freqg&Current multipl - 2:3*4 24 CTF3 -«
Drive beam |12 GHz beam current A 4.524=100] 3.5*8=28 CTF3 T\V/
generation |12 GHz pulse length nsec 240 240 CTF3 s
Intensity stability 1.E03 0.75 0.6 CTF3 v;//]
Drive beam linac RF phase stability | Deg (1GHZ) 0.05 0.035 CTF3, XFEL v;/?
PETS RF Power MW 130 130 TBIS/SLAC | 7
Beam PETS Pulse length ns 170 >170 TBTS/SLAC — y
Driven RF |PETS Breakdown rate m <1107 | >1.2106| TBTS/SLAC -
Two Beam power |PETS ON/OFF - @ 50Hz - CTF3/TBTS 011
Acceleration| generation |prive beam to RF efficiency % 90% - CTF3/TBL ——
RF pulse shape control % < 0.1% - CTF3/TBTS
Accelerating Structure Acc field MV/m 100 100 CTF3 Test Y:,//7
Structures Structure Flat Top Pulse length ns 170 170 Stand. SLAC y‘;/
(CAS) Structure Breakdown rat_e MmMV/im.ns] < 3107 | 5105(D) K,EK ’ 2010-11
Rf to beam transfer efficiency % 27 15 201011
Power producton and probe beam| 100 - 170 | 55-170 TBTS 201112
Two Beam [2cceleration in Two beam module m- ns ) ) )
Acceleration|Drive to main beam timing stability psec 0.05 - CTF3 2012
Main to main beam timing stability psec 0.07 - CTF3 2012
Ultra low Emittta nce generation HV nm 500/5 3000/12 A'IF,TLSISLS v
Emittances |Emittance preservation: Blow-up nm 160/15 160/15 + simulation 201012
Ultra low Main Linac components microns 15 Alignement & 2010
!:)eam Alignment Final-Doublet microns 2t0 8 10 (princ.) - g 2010
emittance & od.Test Bench
sizes Vertical |@Quad Main Linac nm>1 Hz 1.5 o3 Stabilisation 2010412
stallisation Final Doublet (assuming feedbacks) | nm>4 Hz 0.2 (prin.ciple) IEStESnE

ILWC: experimental results and plans scrutinized

— compared with parameter specifications for feasibility demonstration.

John Adams Institute

IWLC 2010
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Present Status & Plans



« The fire (March 4th)

* The “Lehman” effect
— Reduced CERN budget

2011-2015
(Lehman: 16/9/08

CERN impact 16/6/10)

€ Cc f

Mobile Version | Help
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Wales
[ Business _____|]

Market Data

Your Money

Economy

Companies

Politics
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Science & Environment
Technology
Entertainment

Also in the news
Video and Audio

Have Your Say

Magazine

¥ uvE BBC NEWS CHANNEL

B BBC NEWS | Business | Lel
t

© news.bbe.co.uk/

Page last updated at 12:40 GMT, Tuesday, 16 September 2008 13:40 UK

“Circumstances Beyond Our Control”

Ay a

B8 E-rnail this to a friend

& printable version

Lehman Bros files for bankruptcy

Lehman Bros QA
|

Stockmarkets

Merrill sold

Analysis

Reaction

Lehman Brothers, the fourth-
largest US investment bank,
has filed for bankruptcy
protection, dealing a blow to
the fragile global financial
system.

The news led to sharp falls in
share prices around the world,
and officials took measures to
reassure markets,

Lehman had incurred losses of
billions of dollars in the US
mortgage market.

Merrill Lynch, also stung by the
credit crunch, has agreed to be
taken over by Bank of America,
the latest twist in a dramatic turn

news,bbe,co,uki1/hifuki7459669,stm

Police have cordoned off the bank's
headquarters in New York
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Schedule (February 2010)

Jan Feb Mar
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Optics improvements (DL dispersion)
Full transport to CLEX

Bunch length control (first tests)
TBTS initial PETS tests

CALIFES setup

new setup when MKS13 available

PETS conditioned to
nominal power/pulse length

Accelerating structure  Two-Beam test
conditioned to nominal power & energy
power/pulse length gain, 100MV/m

PETS breakdown rate
measurements?

TBL
studies

Beam Loading
compensation
experiment

Measurement of
breakdown kicks

Measurement of effect of beam
loading on breakdown rate

Test of new PETS on-off scheme

TBL studies 30% deceleration ?

» Stability studies & improvements
* PETS no recirculation

* Phase stability

» Operation at 5 Hz (or more)

* Control of beam losses

» Coherent Diffraction Radiation ...

Ken Peach IWLC 2010
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Schedule (updated)

No water avallable for Water ‘ Start MKS 02 to 07 for Linac beam OptiCS improvements (DL dispersion)
Jan e {Fep Lmemn ) el Full transport to CLEX
- e 1 o [ s Ls s 1\ "'f’ﬁ e — ——— @ Bunch length control (first tests)
T.. t 7 TBTS initial PETS tests
We Map”ngg::;: for Linac plosed Rings tlosed CALIFES setup
Th i FIRE CTF3stop | new-setup-when-MKS13-available?
Fr | ##dass Fire MK513
sa | PHIN run_ | ; @ PETS conditioned to
Su : i q
- ' ' : nominal power/pulse length
Hardwara
May | tests | Jun | AF condit | TBL PETS tests
15 16 17 18 19 20 \ 21 22 2£ 24 |I 25 0
‘Easir 5 12 19 26 3 10 1;"ul.-.-nn, 24 ) f 7 e I @ Acce!gratlng structgre Two-Beam test
| conditioned to nominal power & energy
CTF3 / CTF3 - power/pulse Iength gain, 100MV/m
Collab. || Ascen ";o-‘:f .‘._L restart /4
(1) wl ™ ;1 - - ) @ TBL studies PETS breakdown rate
4 AN (limited) measurements???
Alonment LX) | Qe | | Soeer | Aug Sep @ Measurement of Beam Loading
Wk 26/ 27 / 2 | 29 30 31 32 33 34 35 36 37 38 breakdown kicks Comp_ensatlon
Mo ¥ o M,ﬁ"’ 18 12 25 E 9 15 25 30 & a0 eXperIment
Tu 7N a5 g7
We i f \1) \2) Y @ Measurement of effect of beam
TF'r‘ S oS loading on breakdown rate
A " r
ss e > ) (8) 2
s EH] \2/ \Oy @ Test of new PETS on-off scheme
CLEX salaty chain
Oct Nov Dec TBL studies 30% deceleration ?
Wk a9 40 £l 42 43 44 45 A6 a7 48 49 50 51
Mo 2 2 " ﬂ i 7 2 7 2 2 5 BN + Stability studies & improvements
= Water [\) PTEBTLS (5) AO A 29 TBLPETS « PETS no recirculation
"'T': tower install installation + Phase stability
& ; 2\ 8
o gt B e o beam losses
5 | \: phase-coding . . L
S:( ) nance U @ Laser preparation < Coherent Diffraction Radiation ...
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@ CFT3: post-fire status

 Many feasibility iIssues addressed
—e.g. RF phase stability

6 months delay in the final 3 goals

— Measurement of effect of beam loading
on breakdown rate

— Test of new PETS on-off scheme

— TBL studies 30% deceleration

« Serious but not catastrophic

* Delay on CDR less
— but delay in presentation to SPC

* On track to complete CDR next year

John Adams Institute IWLC 2010 22 October 2010



“Lehman” impact

* |Increase in resources for CLIC
— Materials 11.9->19.0MCHF

— Personnel 12.8210.9MCHF
 Overall increase ~60%

— but
« Shortage of manpower

. === =CLIC: Materials
i COIIaboratlon CLIC&LCD BUdgetS 2010-2015 =8 =CLIC: Personnel
m—gr===CLIC: Total
40 LCD:Personnel
= = =| CD: Materials
35 . : : ®=—=| CD: Total
S * o
25 ! vl
'
— r
— - — F ——— — — — — —
10 < e | N
> —o—— 0 ® ® ®
0  acECuewt oo IR S S
2010 2011 2012 2013 2014 2015
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After Delsahaye

CLIC Tentative Schedule

Final CLIC CDR and European Strategy
proposal next phase | | for Particle Physics
@ CERN Council @ CERN Council

| 2010] 2011]2012| 2013 2014] 2015] 2016] 2017] 2018

Feasibility issues (Accelerator&Detector)
Conceptual design & preliminary cost estimation

Engineering, industrialisation & cost optimisation
Project Preparation

Project Implementation

i

Draft Conceptual Project Implementation
Design Report Plan (PIP) and
(CDR) proposal for next phase

Ken Peach John Adams Institute IWLC 2010 22 October 2010



corsini

A new project plan is being developed

TWLC 2010 e O o en

+  Weneed the help of present — and new — collaborators, in order to:

Work Plan for the next years:
+  Revise, improve and better refine the technical plan ~50 FTE

Before 2011 +  Provide additional resources 60 MCHE
CDR (zo11), CLIC feasibility astablished

Please send vour expressions of interest to us at clic-tdr-contributions@cern.ch
u

2011-2016 — Project Preparation phase

This is the current focus for planning in the collaboration, with main activities covering:
—review of the CLIC baselins design, taking into account CDRE results and including:
— cost & powar consumption optimization
— energy staging
— technical risks and performance risks
—tachnical developments and tast of critical component prototypes, using several facilities across the collaboration
—exploitation and upgrade of CTF 3 to CTF3+, construction and commissioning of CLIC drive beam injector
—detector and physics studiss
—site studies
—preparation of a Project Implementation Plan (PIF) for CLIC
This phase will culminate with a document, or several, covering the points above, with a detailed plan for the naxt phase

After 2016 — Project Implementation phase, including an initial period to lay the grounds for full approval

Considering the preparation steps foreseen and the resources situation it is clear that several key tasks will need further effort
before the project can move into construction:
—finalization of the CLIC technical design, taking into account:
—results of technical studies done in the previous phase
—final energy staging scenario based on the LHC Physics results, which should be fully available by the time
—possible construction of CLIC Zero as first CLIC phase
—industrialization and pre-series production of large series components with validation facilities
—further detector and physics studies, with increased emphasis on technical coordination issues and intagration
—revision of the Project Implementation Plan (FIF) of CLIC, following the energy staging strategy and detailed resource
dizcussion with all partners — providing the basis for a staged or full approval, and subsaquent construction start up
During this initial period we will need to producs the necassary documents to support a propeosal for CLIC construction start-up

X
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Detectors



Stanitski

@ CLIC CDR Volume 3: Physics & Detectors

- It will be carried by the entire Linear Collider Community, the
Editors represent all regions

- Input from ILC detector concepts, R&D collaborations, theorists
- CDR to focus on 3 TeV case

Goals of Vol. 3

- Describe the CLIC physics potential

- Show that CLIC physics can be measured with adequate
. precision

* Four Main Editors
- Lucie Linssen (CERN)
- Akiya Miyamoto (KEK, Asia)
- Marcel Stanitzki (RAL, Europe)
- Harry Weerts (ANL, Americas)

Ken Peach John Adams Institute IWLC 2010 22 October 2010



CLIC CDR: P&D Editorial Team

Stanitski

Europe

Americas

)

L

10 -

\ _!@djt’ors by Detector Concept

Main Editors

Physics Potential
G. Giudice (CERN)
J. Wells (CERN)

Performance requirements
M. Battaglia(UCSC,CERN)
M. Thomson(Cambridge)

CLIC Detector concepts
J. Brau (Oregon)
D. Schlatter (CERN)
F. Simon (MPI)
G. Wilson (Kansas)

Vertex Detectors
S. Worm (RAL)

Tracking

M. Demarteau (FNAL)
C. Lacasta (Valencia)
T. Matsuda (KEK)

T. Nelson (SLAC)

J. Timmermans(NIKHEF)

Calorimetry
F. Sefkow (DESY)
T. Takeshita (Shinshu
A. White (UTA)

Solenoids
A. Gaddi (CERN)
U) Y. Makida (KEK)

Muon system
B.Schmidt (CERN)

Forward

H. Abramowicz (Tel Aviv)
W. Lohmann (DESY)

Detector Integration
H, Gerwig (CERN)
M. Oriunno (SLAC)

Benchmarking
J.J. Blaising (Annecy)
J. Strube (RAL)

F. Teubert (CERN)

Costing
M. Breidenbach (SLAC)
C. Clerc (LLR)
M. Nordberg (CERN)

CLIC_SiD

CLIC_ILD

()

Vertex detector

inner radius 2.7 cm
5 single barrel layers
6 single layer forward disks

inner radius 3.1 cm
3 double layers

3 double layer pixel forward disks

75 /\‘1 cm plates

W+RPC, 1x1 cm tiles
7.5 /\‘1 cm plates

Tracker Si, unchanged TPC, unchanged
ECAL unchanged unchanged
HCAL Barrel W+Scintillator, 3x3 cm tiles W +Scintillator, 3x3 cm tiles

7.5 /\|1 cm plates

\

CLIC_SiD

SLIC

y

Two detectors, one PFA

CLIC_ILD

Mokka

Reco Simulation

‘ Org.lesim ‘

‘ Marlin ‘

HCAL Endcap

Fe+Scintillator, 3x3 cm tiles
7.5 N\ 2 cm plates
Fe+RPC, 1x1 cm tiles,

7.5 A\ 2 cm plates

Fe+Scintillator, 3x3 cm
7.5 N\, 2 cm plates

I

CLIC_SiD

MarlinPandora

PFA

)

PandoraPFA

Ken Peach

5T, Radius=2.68 m

Adams Institute

4T, Radius=3.35m

‘ Analysis ‘4—

—-‘ Analysis ‘

CLIC_ILD
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Heuver

From Rolf on Monday ...

What can we expect from LHC and Tevatron

m LHC will have results on masses of SUSY particles
(squarks, gluinos) up to/beyond around 800 GeV
by end of 2011

m LHC and Tevatron together will have results on
Higgs mass exclusion or even possible allowed
mass range up to around 500 GeV by end 2011

- 2012 could be a decisive year concerning LC
(in time with update of European strategy)

John Adams Institute IWLC 2010 22 October 2010



Stapnes

... and from Steinar

Ken Peach

Physics — very short

Higgs --SUSY? -
(e (M3

|

Measure as many parameters as possible

LC fills LHC loopholes Extrapolation to GUT scale shows way
, to breaking mechanism
LC can see signals of SEWSB _
. Measure properties of dark matter
LC sensitive to new gauge sector with high precision
T . Y __ .
op Higgs properties guide way
to model of EWSB
Several models have additional
gauge bosons (ED, little Higgs)

Precision mass &
ew couplings

Physics potential of a linear e+e- collider (Klaus Moenig):
http://indico.cern.ch/materialDisplay.py?contribld=0&materialld=slides&confld=69540
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QB We need to be ready to assess the implications

?

|
What can we expect from LHC and Tevatron Physics — very short
m LHC will have results on masses of SUSY particles - -
(squarks, gluinos) up to/beyond around 800 GeV Measure as many parameters as possible
by end of 2011 LC fills LHC loopholes Extrapolation to GUT scale shows way
. to breaking mechanism
; LC can see signals of SEWSB Measure properties of dark matter
n LHC and Tevatron _together will hana results on LC sensitive to new gauge sector with mghppréfision
Higgs mass exclusion or even possible allowed !
mass range up to around 500 GeV by end 2011 Top Higgs properties guide way
to model of EWSB
2012 could be a decisive year concerning LC Several models have additional
L . - gauge bosons (ED, little Higgs)
(in time with update of European strategy) Precision mass &
ew couplings
Physics potential of a linear e+e- collider (Klaus Moenig):
10
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Summary — a mixed year

 Excellent technical progress to the CDR
— Delayed ~6 months by the fire

— Address remaining feasibility issues

— On track for CDR by end 2011

* Plans developed for the post-CDR phase
— Disrupted by the financial crisis
 But arevised plan emerging
 Opportunities for greater collaboration

— Prepare for the post 2012 landscape
 New connections ILC€=CLIC?
 New organisational structures?

» Wait for “good news” from the LHC

John Adams Institute IWLC 2010 22 October 2010
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corsini

CLIC — Zero (Project after 20167?)

Ken Peach

10% of a CLIC decelerator sector

\ CALIFES type injector

6.5GeV, 1.2 A TBA 0.2GeV, 1.2 A

P <
0.2Gev 101A P <

DB Turn around
DL 0.48 GeV, 101 A

Compression

2Xx3x4
100 m 20% of CLIC DB energy
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