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Basic motivartion
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parameler W.Band example
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collision spod-size L.§ mm
nommalized emiltance 107 m-rad
charge per linac banch 60 pC
| frequency 91.392 GHz
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| harmonic lnac length fh.1 km
Principle of accelerator Secondaries
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main Ohve
beam transport

B No active RF components(no klystrons / modulators)
B Single small-diameter tunnel (3.8 m - same as LEP)



Beam param. at L.P.

Luminosity (10*em's!)

Lum. (1%Ap/p) (10#em's!)

Mean energy loss (%)
Photons /electrons
Rep. Rate (Hz)

10 ¢t / bunch
Bunches / pulse

Bunch spacing (cm)
H/V ¢, (10-*rad.m)
Beam size (H/'V) (nm)
Bunch length (pum)
Accel.gradient (MV/m)
Two linac length (km)
Power / section (MW)
RF to beam effic. (%)
AC to beam effic. (%)

AC power (MW)

0.5 TeV

1.4
1.0

4.4

0.7

200

4

154

20
200/2
202/2.5
30

150

229
40.1
9.8

100

1TeV

2.7
1.5

11.2
1.1
150

4

154
20

130/2
115/1.75
30

150)
10
229

40.1

9.8

151

3 TeV

10.0
3.0

31
2.3
100
4
154
20
68/2
43/1
30
150
27.5
229
40.1
9.8

302

CLIC Parameters

5TeV

10.0

2.4

¥7
3.2
50

4
154
20
T8/2

31/0.78

25
172
40
I
40.1
8.5

290



Might expect that mean energy loss parameter as high as
329 (3 TeV) would make luminosity spectrum unacceptable.

i .
0.5 TeV — 1
1 Te.'l|l|f ...... ) 1
5 TeV |
= 01 ¢ |
o |
@ |
=
(= :
5]] ﬂ,ﬂ-l L — '_'_____;--':'-" '. -
0.001 E————— . , |
0.8 0.85 0.9 0.95 1

C.o.M. Energy | 0.5 | 1 3 | 5
(TeV)
Linl% E., | 71% |56% |30% |25%

Lin5% E., |87% |71% ]dl% 34%

Luminosity spectrum does not
deteriorate dramatically with energy



Normalized beam emittances in

Linear Colliders
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Relativistic Klystron for 7o -Beam Acceterobor (LBNL, LLAL)
Prototype work at LBNL (by R&Dprogr.)
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CLIC RF POWER mOCWOm FOR 3 TeV COLLIDER
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1248m  39m 2 cm between bunches
B R — m MAIN LINAC e {
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92 micro s ‘ .

22 drive beams of 2144 bunches at 1.24 GeV AN
Charge 31.7 micro C / beam - Energy 39.4 kJ / beam

FULLY-LOADED BUNCH COMPRESSION

DRIVE BEAM ACCELERATOR b
1.24 GeV - 3.8 MV/m -
7 % m :
INJECTOR RF/beam efficiency 9
| COMBINER un m _39 m 32 cm between bunches

DELAY
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even " ] = -
odd 1 200 modulators / klystrons 92 micro-s

|| 937 MHz - 50 MW - 92 micro-s 320 trains of 134 bunches at 1.24 GeV

o . Total energy 866 ki

even odd even odd even Mean current 7.6 R
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- . 1bunchevery2nd bucket  power a higher or lower energy collider only
02 s 39 m long pulses requires a longer or shiortér modulator pulse

42880 bunches up to 16.3 nC/bunch at 50 MeV but the number of klystrons does not change

Total charge 700 micro C



CLIC Test Facility 2 (CTF2)

(stafus midd 1999)
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two beam acceleration at 30 GHz CTF?Z2

acceleration of main beam deceleration of drive beam
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CLIC TEST FACILITY - CTF 3 - Nominal
Test of Drive Beam Generation, Acceleration & RF Multiplication by a factor 10

see CLIC note W01
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Drive Beam Injector
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Figure 9 : A possible :aﬂm_o_wm of the CLIC Test Facility (CTF3) in the LEP Pre-itijector building
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Tests with CTF3 onal CLICT
Crps (complete in 2004, 2005)
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CLIC 1 - Test of 1 Drive Beam of full energy
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Conclusions

~ Reasonable progress
. ﬁ'zar hoarclvare
v cadculations & simulations

- Further work
o M harcdwore with design performecnc
o Test facilities with parameters —e olesign valves
+ Design Interaction point (collimation,final focus)

= gﬁﬂ-d. collaboration and efficient mutuvod ﬁa.{‘p
between labs anel institutes active in dhis frelol

see Linear (dﬂr'ﬂhl- ”ﬂrﬁrl-‘:ﬁp ¥
Labk. Nap. Fraseotd 27-26 Oct. 1999



