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Schedule/Road Map for LC's

Y ear LC/ILC NLC TESLA
H.Sugawara, KEK ,9/4/95 T.Barklow, Gran Sasso0,6/3/95 B.H.Wiik, Gran Sasso,5/29/95
1996 ZDR(SNOWM A SS96) First CDR

ICFA at KEK to discuss LC etc.. .

1997 JLC Design Study/CDR Detailed comparison with other
collider designs

L C97-International Review

1998 recommendation from CDR Complete CDR including
Science Council of Japan construction schedule and cost

1999 Detailed engineering design

Office of preparation for
International Accelerator Center
(1AC ), various committees
including the cite selection.

2000 If approved
2001 |AC starts. Construction begins

Construction of LC starts.
2006 Luminosity Experiment

2007 Experiment starts.
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From Marciano's talk at Snowmass96, June 1996,
SUSY - most radical,
most appealing,
most ambitious,
and most likely;

Almost totally accepted by theorists.
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The Value of the Electromagnetic Coupling
at Large Momentum Transfer

TOPAZ, 1996.12
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M.Drees et a., MADPH-95-879
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LEP-EwwG

Har, 1994

—including R, R,
----- excluding R,, R,

Preliminary
Ty v —
) 5
10 10 10
Figure 9: Ax® = x? — x2.;. vs my curves. Continuous line: using all data (last column of Table 23);

dashed line: as before, but excluding the LEP+SLD measurements of Ry and R.. In both cases, the
direct measurement of m, at the TEVATRON is included.
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M Higgs ( GeV )

M.Lindner, ZPC31,295(1986)
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Nevent = L(Iuminosity) X0 (cross section)

typically L=5 x 10* cm™s™
Lyear - I_ X 107(sec):50fb-1
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e'e - hZ at Ecm=300GeV
h-bb,Z - pu




e'e - hZ at Ecm=300GeV
~h-bb,Z - pp
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Non—minimality Contour
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Chargino
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k. Fujis , Crecow 96
Mass Determination leBk preprinl  G6 -4l (prp)

Can’t measure E¢ because of a missing V,
however, we can still measure

Epi distribution --—----- > (m =+ m =5 )
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If we combine M 30 from € = and ﬁé studies

Amz /mz < 1% possible with 100 fb'
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K.Tujc . Cracow '96
Results from Lepton Sector Global Fit M. Nojirt et.sf.

e T KEW Pn‘wnf 9"’4’
( PRD)
Sample typical points in the parameter space

and see how well we can determine tanf3
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JL C detector

Central Drift Chamber

Calorimeter 0,/P=1.1x10*P,00.1%

0 /E=15%/NEO1% (e,y)
0./E=40%NED2%(had)

magnet coll _
= (2Tesla) =

ﬂ 16x16x16 m®
? 15,000 ton

maghnifing IP,

Vertex Detector
5°=11.4%+(28.8/P)*/sin°0
(Hm?)
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Tentative JLC Parameters

based on the

(June, 1996)

#Electrons/Bunch
#Banches/Train

Normalized emittance

7.2x10° (6.45x10° at IP )

85

3(H)/ 0.03(V) 10°rad m LINAC
3.3(H) /0.045(V) 10°radm IP

Ecm= 15TeV
#Klystrons/linac 2138 4462 6785
Length/linac 5.25 10.96 16.67 km
AC-power(wall-plug) 99 200 200 MW
assuming 28% WP - RF efficiency

Rep.rate 150 145 96 Hz
B, (mm) /B, (um) 10 /100 14/100 25/120

o, (nm) / o, (nm) 260/3 220/2.2 240/1.9
AE/E due to BS 4.1 8.0 8.0 %
Pinch enhancement 1.71 1.65 1.58
Luminosity x10® 8.1 12.6 79 cm’s”
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Final Spot Size Measurement FFTB

Laser Interference ----> Compton Scattered y-ray
-==> Modulation ---> Spot Size 7. Shintake 1990

Interferometer

Compton Scattered
y-ray ﬂu\? y-ray Detector

Electron
Beam
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ATF
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ATF-LINAC
(S-band, 70m, 9 klystrons of 85MW,4.2usec with SLED)

Do0oooooond 000((1996.7.21)00 OO0

00000000000 1.42GeV 1.54GeV
0ooooooooo 28.7MV/m 30.4MV/m
0000000000017 x10% 2.0 x 10™
200 O O (1.2GeV) 7.65 x 10" 4 x 10"
00000000000 0.4% < 1%
[FWHM] 020000 0.3% < 1%

00000000000 1.3x10%rad.m < 3x10*rad.m
0 20000 7x10° rad.m < 3x10™ rad.m

¢ OO0 DODOOO (28.7MV/mwith beam)
¢ ECS (Energy Compensation System)[] [ [
fO£Af(201 revolution frequency of DR)O O OO O O [



ACCELERATOR TEST FACILITY FOR JLC
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Multi-bunch generation by Thermionic Gun
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Accelerated Beam at 1.2 GeV energy

(July '96)




+Af ECS

Principle of Energy Compensation System

Bunch Number
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Bunch Head Bunch Tail

Deceleration Acceleration
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Result of Energy Compensation System (July '96)
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ATF-DR

DR SLC ATF JLC
Ebeam(GeV) 1.2 1.54 1.98
Current(mA) 136 600 500
Emittance(10°radd m)  30/0.7  5/0.03 3.3/0.045
Damping time(m sec) ~5 9.2 ~5
bunches x trains 1x2 20x5 90x5

o 2 wigglers (16.3msec - 9.2msec at 20Hz)
e Adamped cavities(O OO ODOONO)

o extraction line for beam diagnoses:
OO0ooooooo
SR(>40um), Laser wire, 4ume@ Carbon wire
Doooog OO00SLAC
etl] 00O OO0 Laser-Compton] L1 ooooO

e and more (ATF++ to be proposed).
JdodododooiomAO D OO0 OOnO

Jooooooodon
100 0<90um
0 0O <60um

00O 0O (SLACU BINPU MPIUO CERNUPALIDESYUUO)






X-band(11.4GHz) LINAC

0000050MV/m (1TeV/20km)
00000 0200MW
0.7x10"/bunch, 85 bunches, 1.4nsec spacing, a,=90um

OO0000 0 0O esmw, 800nsectl 00O 0O OO

XB-72K0 72mmel] O O O O O
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s noi1z2000 00

00000 -000000000500(800)nsect] I 00 0 [
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DLDS(Delay Line Distributed System):

Joododooodooooon (2/2)
Delayl O 0O 0O 0O O timing U [

Joooooogo

+ Delay
— —#

Ooo00ooooon 3 dB
Coupler

JLCO oo o3anuouon 4/3)
Jogsgodoooa/dodod
(10 0152000 O O O /500GeV

SLACUO SLEDUIO 20m0 delay lineld

CObandll Amplitude(phase)lcontrolled
short(1m) delay line



Reference line

H.Mizuno, T.Hige 96-10.01

Phase switch é ;
Modulator
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128MW, 250ns / structure 129MW, 250ns / structure 130MW, 250ns / structure

EnL = 73MV/m, ELp = 53MV/m
for 130MW input to 1. 3m-long structure

X-band RF system with 4/3-DLDS

unit



[ 00O 0O DS(Detuned Structure)
Simple disk loaded structureJ U OO0 OO0 OO0 OO

40 O DSO O O (150celld 1.3m0 0 0 0 O
transverse long range wake fieldO O O 0O 0O O O O

0 00000000000 wake fieldd O

0 0000000000Aff=10°000000
000000000 -00000000000000
0 .400000000

0000000000 OA=2.6cm)x10*=0(um) )

0.7MHz/0.3um
- =1 zi - f,(a,b,t)=11.4GHz
r—-
000 Ta g,(a,b,t)=00000
- = 2T1/3
0000

SLAC-ASSET(Accelerator Structure SETup)U O [
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SLACL DDS(Detuned Damped Structure)l] U [ [
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Kick [VIC/M2)

Design of a detuned structure

Design Parameters of 1.3m structure ( DS2 )
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kick Factor of Eaclk Mode

Datuneld 4-interlaced
kick factor cal 560924

freq [GHz]
Mode frequency distribution
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Accelerator Structure SETup (ASSET) in the SL(;;

. elf Sen

- / Quadrupolc / BPM LIINE SCANNER, Dump
NRTL \
Test Structure
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SRTL U 224
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Profile Monitor

T-Beginning of the second girder in L102

MEASUREMENT OF THE BUNCH-TO-BUNCH TRANSVERSE W AKEFIELD COUPLING IN THE TEST STRUCTURE

« Inject a positron bunch into the linac followed by an electron bunch - the

positrons serve as the drive bunch and electrons as the witness bunch.

« Vary the vertical drive bunch amplitude and measure the betatron amplitude of the

witness bunch in the linac after the drive bunch is dumped - the ratio of these

amplitudes is proportional to the wakefield coupling.
« Repeat for different bunch-to-bunch time separations 10
dependence of the long-range transverse wakefield.

measure the temporal



"M2" Measured wake field @ ASSET in Aug. 96
wake Y _max

Wake_Y_meas. (;w{ &
- Env_181 [MV/InC/im*2] Cal. wake open mode code "detune181" (Q=6000)
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Wake-Field (V/pC/mm/m)
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C-band(5.21GHZ) LINAC

X-band LINACO O OO OOOOOOO

1992.8 LC920 c-band LCO O O O (JLC-1 Green book)
1996.1 R&DO 0O O

Jougougod J 0.5TeV 00 1.0TeV

Jooooogdd 50MW(350KV) 100MW
Jooooooodnd 31.9MVim 46.8MV/m
LINACL /00 0O 0 7.53 km 10.55km

10 0 O O O 8m(4 structures), 2 klystrons
J00000000000000000 Delay Line(1m)
0 0 0O O HDS(Heavily Damped Structure)
[ O O O Open choked structure (LC920 [ topics)
199400 ATF-LINACO s-bandld O O O O OK

U 00O 00O UL power sourcel]

1997.3 S50MwL O 00000 (M O E3746)0 U
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LC

. »% MAIN LINAC RF-SYSTEM C-band LINEAR COLLIDER

C-band LC )

AC POWER LINE
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5712 MMz, 4/S =500 GeV FOR TWO LINACS
RE-SYSTEM : 2040 UNITS
KODULATORS + 4080
KLYSTRONS . 4080

ACC. STRUCTURES : 8160
ACTIVE LENGTH 147 KM
WALL-PLUG POWER : 150 MW

BEAM LOADING COMPENSATION USING PHASE -TO-AMPLITUDE MODULATION
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Flat Pulse Generation by PM-AM Modulation

Phase Modulator
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Choke Mode Cavity
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HOM-Free Linear Accelerating Structure

C-band JLC

Cooling water
channel

HOM Absorbers Wake Field
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dbdodbodoodoboodbooboooooa
OO0O000000000.5-1.0 Tevd

LC's OO0 f, OO OO0O0O0O00OO00000
000000 OGHzZOOOOOOOOOOOOOO

TESLA DESY 1.3 Super Con. TTF, 500M eV

SBLC DESY 3.0 SBTA, 400M eV
JLC-X KEK 11.4 ATF, 1.54GeV
-C 5.7 S-linac, DR
NLC SLAC 114 NLCTA,540-1028M eV

VLEPP BINP 14 Single bunch BINP,400MeV

CLIC CERN 30 2 beam acc. CTF1
CTF2, 500M eV




Accerelator Physics Linear Collider Workshop

Y ear Workshop L ocation
1988 L C88 SLAC
1990 L C90 KEK
1991 LC91 Protvino
1992 L C92 Gar misch
1993 L C93 SLAC
1995 L C95 KEK

Studies of Particle Physicsat Linear Collider

Y ear Study/Workshop L ocation
1987 SLAC Study Group SLAC
La Thuile CLIC Study CERN
1988 SNOWMASS USA(Snowmass)
1989 1-st JLC Workshop KEK
1990 SNOWMASS USA(Snowmass)
2-nd JLC Workshop KEK

1991 LCWS9L(EES500 Workshop) Saariselka, Finland
1992  Colliding Beam Workshops U.SA.

3-rd JLC Workshop KEK

1993 LCWS93 Waikoloa, Hawaii
4-th JLC Workshop KEK

1994 5-th JLC Workshop KEK
L C2000 Wor kshops Europe

1995 LCWS95 Morioka-Appi,Japan

1996.12 6-th JLC Workshop Tokyo univ.
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1. Top

Am =02GeV 10fb" ;0000
AMJ/T, =0.05 100fo" ;000000
Aa_=0.002 100fb" ;00000
AB,=0.25 10fb” ;000000

2. W

Ak, [0 A, 1 1% 30 fb* P_>90% ;SMOO000O0

3. Higgs

HiggsO O Om, <E_ -M 0030 fb*
m >150GevV O SusyOOoO
0000(@0O,000):100 fo™;SM or SUSY

4. SUSY(GUT)

susyooooOOmg <E_/2 10fb*
000O0@O0000):100 fo!
m MABuUIOOODOOOODOOOOOO
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