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o CLIC MACHINE STUDY GROUP EXISTS FOR SOME
YEARS.
AIM: MULTI-TEV MACHINE (1-5 TEV)
HicH Luminosity (10%°cm—2s—1)
CHALLENGING PARAMETERS
(CAN ONE DO {PRECISION) PHYSICS WITH SUCH A
MACHINE?
= PHYSICS STUDY GROUP

e FEBRUARY '00: MEMO TO CERN AUTHORITIES.
MARCH ’00: START OF THE PWG

e PHASE I: NOow
PHASE 11: IN PREPARATION

e MEETINGS:
® “REGULAR” MEETINGS AT CERN — EVERY 2-
3 WEEKS
e GENERAL MEETINGS:
- 25/26 May
- 28 JuNE (SUSY WORKSHOP)
- 95/6 OCTOBER !

® STATISTICS:
REGULAR MEETINGS: 10-20 PEOPLE
TOTAL SUBSCRIBED: ~ 100 PEOPLE



PLAN
PHASE I (— Now)

@ (): IS A PROCESS OBSERVABLE?
(Q: ACCURACY OF THE MEASUREMENT?

= REFERENCE REACTIONS
—+ FEEDBACK TO MACHINE
e FINAL FOCUS, MACHINE PARAMETERS,...
e LUMI SPECTRUM, BEAM ENERGY LOSS, BACK-
GROUND, PILE-UP,...
® PREPARATION OF TOOLS

(CALYPSO FOR LUMINOSITY SPECTRUM, PAN-
DORA, SIMDET BASED PACKAGE wWiTH CLIC
ENERGY SPECTRUM AND HADRONIC BACK-
GROUND; DIFFERENT LUMINOSITY SPECTRA:
GEANT BASED IP SIMULATION PROGRAM )

® STUDIES OF PHYSICS CHANNELS

. IMPACT ON THE DETECTOR DESIGN

—+ TRACKER: TPC? SiLicoON? OTHER?

— 4T OR 6T FIELD?

— PIXEL DETECTOR: 3 CM BEAMPIPE

— SMALL ANGLE TAGGER: 0,,;n, = 40 MRAD
— MASK = 120 MRAD

e TIMESCALE: RESuLTS FOrR LCWS2000



Compact e+e- Linear Collider (CLIC) -
Physics Study Group

CERN

Organisers/steering:
M. Battaglia
A. De Roeck (convener)
C. Detraz
J. Ellis
D. Schulte
R. Seitles
G. Wilson

A high energy linear e+e- collider has been considered as a possible option for
CERN as a post-LHC machine, see e.g. the report " Options for Future Colliders
at CERN" by J. Ellis, E. Keil, G. Rolandi, (CERN-SL-98-004).

A general open meeting took place on May 25/26. The agenda and talks can be
found "here"

¥ The next open meeting is planned for October 5/6. R

Within the framework of the "world-wide collaboration on Linear Colliders",
the CLIC study explores the technical feasibility of beam acceleration by
travelling wave structures at room temperature and high frequency (30 GHz)
powered from a drive beam, the so-called Two Beam Acceleration scheme. The
design luminosity for e+/e- collisions at a centre of mass of 3 TeV is 10435 cm-2
sec-1. Polarisation, e-e- and gamma-gamma collisions are also considered as an
option. The CLIC machine study home page can be found here

In February 2000 the Proposal for a Physics Study Group for the CLIC
Multi-TeV Linear Collider was endorsed by the CERN management. The aim of



| Physics Signatures I i

Optimisation of CLIC reference parameters
first goal of the present CLIC Physics Study

4+ Useful to define a set of Physics Signatures
e motivated by interesting physics scenario(s)

e relevant to specific aspects of accelerator
performance and detector response.
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CLIC Physics Study M. Battagha
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PHYSICS SIGNATURES AND CLIC PHYsIOS PROGRAM

Higgs | SUSY | SSB | New Gauge Extra
Sector Bosons Dimensions

Physics
Signatures

Resonance Scan
EW Fits

Multi-Jets

bmnu:um ] Fwd
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75 Moy 2008 Pliysics Signatures ar CLIC Page 3
CLIC Physics Study M. Battaghs
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PHYSICS SIGNATURES AND CLIC PARAMETERS

15 Niay P00
CLIC Physncs Stady

Pivysics Sigmatwres ot CLIC
M. Battaglls

Physics Beam- Beam Beam Pairs vy Bkg.

Signatures | Strahlung | £ Spread | Polarization

Resonance Stat. Couplings Lbbce st Digi i o

Scan Shape Syst.

EW Fits Unfold Polar. bb, cc cos 0
Boost Meas. Tags Bkg Flavo

Multi- Jets 5-C Fit Tags for Fake Jets

Jet pairing
Einiss Brniss Fwd Fohem
Fwd Tracking Er
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REFERENCE REACTIONS FOR THE CLIC

PHYSICS STUDY GROUP

Contents

Planned investigations

E Subject Persons

: D. Schulte, M. Battaglia
An S-channel resonance, E.g. Z P. Heikkinen, A. Ferrari

5-Wave threshold/no missing energy
(E.g. Heavy Lepton pairs)

5-Wave threshold! missing energy
(E.g. chargino pairs)

P-Wave threshold /no missing energy
(E.g. Charged Higgs, hA)

P-Wave threshold / missing energy
(E.g. smuons, stop)

F+H+H... =0

S i

Fe

{G. Wilson, A.Sopczak, A. Nowak

WW Scattering, Heavy Higgs A De Roeck +
EW, Precision Tests M. Battaglia+
g i s |C. Royon, De Roeck, T. Wengier

Details on the list of planned investigations can be found here

Albert de Roeck



TASK LIST FOR THE CLIC
PHYSICS STUDY GROUP

Subject Persons
Luminosity Spectrum D. Schulte +
Measurment of the Luminosity
spectrum

Optimization of the A
Luminosity spectrum e

Hadron Background D. Schulte, A. De Roeck
Pair Background o)
IP simulation D. Schulte, M. Battaglia

Impact on the Detector
(crossing angle/ spent beam...)

Detector Simulation Programs | A. De Roeck, M. Battaglia, M. Berggren
Detector Issues R. Settles, A. Frey, G. Wilson, M. Battaglia

K. Moenig, M. Battaglia, D. Schulte

Machine Group

For more details see detailed task list
Albert de Roeck



’,...._‘ Analysis Tools |

Physics Generator ((CoMPHEP +) PYTHIA 6)

— HEPEVT FILE

GEANT Full Sim SIMDET Par. Smear
(TESLA CDR Det.) (TESLA CDR Det.)
(BRAHMS v.1) B=46T

15 My 2000 Phiysics Sigmatures at CLIC Page §
CLIE Phiics Study M. Baanaghia



SUMMARY OF TENTATIVE DETECTOR PERFORMANCES

. Detector ECFA 1997 CDR Design CLIC Studies
I=
Vertexing 81 Fg) = 10pm & %f— 15 ¢ '-‘-—'j_l_%—'
S(IP.) = Tum & 2mgrle Tum & Sl
B=3T B=4T/(6T)

Solenoidal Field

Tracking

= 7% 1070( %)™

fpy 5. % 1O-B(ELyT

F.m. Calorimeter

= = 0.104 @ 0.01

= 0.10—= ' = & 0.01

.E[-:'.-r'l:l

| Had. Calorimeter

Fikeyy = 0.505p & 0.04

m = | - 'Jli\—_l,! 3 (.04

{ g Detector

Instrumsented Fe yoke
= 305 at 100 GeV/e

Instrumented Fe yvoke
== 309 at 100 CeV e

Energy Flow

SE e ]

§E a1
Eicer) = Udop

| Coverage

|cos 6] < 0.99

joos i < (.99
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ete” mete  HY' = X
for /s = 3 TeV, M(H"Y =600GeV, B=6T

ete~ — ete HO ete- — ete HY + ~v Bkg.

.

15 May 1000 Physics Sigmatcves at TLIC
CLIC Physics Squdy M. Batvaglia
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ete” — bb PRODUCTION

Jet Flavour Tagging

-I;I;] e EEIC o

/s (TeV)[009] 05 0.8 3.0
o, (pb) | 9160 0.4 0.15 0.01
I-L 500 pb~' | 500 pb~! | 5000 pb’
N 900k | 200k 75k 50k

4+ Topological tagging of short-lived hadrons

B — X DECAY LENGTH

vs(TeV) [0.09]1 02035 05 3.0
ZY |HZ|HZ|HZ| HTH |bb
w
dspace (cm) | 0.3 1 0.3 | 0.7 |085| 2.5 |9.0
5
& = CLIC 3 TeV
- H™"H™ —> tb tb
:::»i: Srinty mﬁmﬂ o =



@ Obtained cross sections @

4 D

Obtained cross sections

This is a comparison of the different cross sections generated
during the analysis. Here we have a plot showing three cross
sections:
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24th August 2000 Z' studies at CLIC-4 Jari Heikkinen
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@ Preliminary results @
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Preliminary results

3 point scan at /s = 2936 GeV, 3016 GeV, and 3096 GeV:
sharing 50%, 30 % and 20 %.

clic.01 clic.02

Mo+ oM 4 {GEV;"CE) 3000.1 £ 0.3 3000.1 +0.5
(7 = 6T 2) /Tom 1.002 £ 0.005 1.000 # 0.006
Opeak T 6Jpeak (fb) 062 + 1 668 + 2

pNS S

24th August 2000 Z' studies at CLIC-g Jari Heikkinen
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e PHYSICS POTENTIAL OF CLIC

Puase 11

e POLARIZATION
* ¥y, ey AND € & OPTIONS
¢ DETECTOR DETAILS

¢ COMPARISON WITH OTHER MACHINES (gtgpe...)

e ADVANCED TOOLS
GENERATORS, GEANT4 DETECTOR PROGRAM

e => STARTUP OF A LONG TERM WORKSHOP
SPRING /SUMMER 2001 (WORKING GROUPS...)

— COORDINATION WITH THE ECFA WORK-
SHOP...7

¢ HOWEVER: ALREADY NOW THEORIST CAN USE

ete . /8 =3 TEV,; L = 10%cm 251



