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Physics Targets of the e”e’ linear collider
;h!»‘.‘fh‘jilflzfJ (5 years) Phasel

Higgs ~ (0.5M events
My < 215 GeV (95% CL)
(AL EW)
Top ~ (0.5M events
my,, = 174.3 5.1 GeV
( FEQMYLAZ 71 - 1 * i
W/Z ~ 10M events

Further Precision Electroweak Tests

SUSY ~ 50K events
Suggested by sin“Oy



- 250GeV (CM) Hi-Lum Parameters of JLC

A X Y

Luminosity 10* ,.I’crnis | 044| 079 131
Nominal Lum.? 10 /cm?s | 0.32| 0.54| 0.88 f*lﬂmﬁ
Bunch Population 1010 0.75| 055 0.70
No. of bunches/pulse 95| 190 190
Bunch separation ns 28| 14| 14
Linac length/beam” | km 2.50| 2.65| 2.86 |Cawly L % /.25
AC power (2 linacs) | MW | 56| 60| 65
Beam power/beam | MW 2.14| 3.14| 4.00
Loaded gradient® MV /m 57.6| 54.2| 50.2
Bunch length o pm 90 80| 80
~e, (DR exit) 10 5m 3] 3| 3
e, (DR exit) 10°%m | 0.03]| 0.02| 0.02
vee (IP) 10 %m 4 4 4
e, (IP) 10~°m 0.06| 0.04| 0.04
Cavity align. tol® | um 19| 23| 17 |Tress “ﬁ“ﬁ
8 mm 10 6, 6
B; mm | 01 01] 01
IP beam size o} nm 404 | 313| 313

a, nm 495| 404| 4.04
Diagonal angle o} /o, | mrad 449 392| 392
Disruption param D, 0.094 ({0,102 {0.130

D, | 7.67| 7.90|10.06

Pinch enh. Hp® 138| 145| 149| . _ .. .
T 0.048 | 0.052 | 0.067
dps % 146 146( 2.31 |
Ty 0.80| 0.76 | 0.97

http :lacfahep. kek. jp./ wg - meeTing /19723 /prog ram/yekeya.’
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Schematics of JLC accelerator complex
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Beam Commissioning and Study
started since Jan. '97

International Collaboration with SLAC,
DESY, BINP, PAL, IHEP(Beijing), CERN,
INP, SEFT, and LBNL(9 Lab.)

Collaboration in Japan

Tokyo Metropolitan University,

Kyoto University,

Tohoku University,

Tokyo Science University,

Tohoku Gakuin University,

Nagoya University,

Yokohama National University,

Toho University, Waseda University(9 Univ.)
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ATF Linac

[(zoal]
Maximum Beam Energy 1.42 GeV 1.54 GeV
Maximum Gradient with Beam 28.7 MV/m 30 MV/m
(Average)
Beam Intensity
Single bunch 2.4x 10" 2.0x 10"
20 Multi-bunch 7.56 x 10" 4.0x 10"
i Total)
Energy Spread 0.37%
Single bunch (1.0 % @ 2.4x10") <038 %
200 Multi-bunch with ECS 0.37 % <0.38 %
iIFWHM)
Emittance e, (at 80 MeV)
Single bunch 2.5x 107 <30x 107
20 Multi-bunch ~Tx 107 < 3.0 x 10"

[rms)



ATF Damping Ring Normal Cell

ATF Damping Ring Normal Cell | May 22, 1997 )
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) . T {?kaf.{ ol ak,
Horizontal Emittance

Evaluation

Two different methods are used for horizontal emittance evaluation.
One is a waist scan method, and the other is a four wire method. The
waist scan method is the method to evaluate a beam emittance by m-
easuring a beam size with single wire scanner while changing streng-
th of a quadrupole magnet located upstream of the wire scanner.The
four wire method is the method to evaluate a beam emittance by me-
asuring beam sizes with four wire scanners.

 (a) MW1X Waist Scan  (b) MW2X Waist Scan

gln I ' ‘z'u ' 1ID 20 30 an
QDSX Cumrent [A] QD7TX Currant [A]

) (c) MW3X Waist Scan (d) 4 Wire Measurement

\\//ﬁ

CIFEX Current [A]

Method Monitor Emittance lnm| dﬁ,,m“
Waist Sean MW1X 1.47 + (.06 1.03 + 0.07
Whaist Scan MW2X 1.27 + 0.06 1.00 £ (.03
Waist Sean MW3X 1.38 £ 0.05 1.02 + 0.05

Four Wire  All Monitors L.29 4 0.1] 1.06 +0.34

Average N 1.37 £ 0.03 g 383 30677
/.29 £ 2.4i x 1677 padw

I N1 x 10" ol m [T (Exnio™T)




C-band LINAC RF-SYSTEM LINEAR COLLIDER

5712 MHz, /S = 500 GeV FOR TWO LINACS

SMART MODULATOR RF-SYSTEM : 1780 UNITS

MODULATORS ;3560
KLYSTRONS » 2960
ACC. STRUCTURES : 7120
ACTIVE LENGTH : 128
WALL-PLUG POWER : 130
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C-bhand R&ED

C-band Klystron Development

Accumulated operating time is 4,500 hours since April in 1998—=
TOSHIBA E3746 No.2

r—  —~ 53 MW, 2.5 ysec
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C-hand R&ED

RF Pulse Compressor
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(C-band R& D

New High-Efficiency Scheme

Demonsiration Aug. 1998 T
—— | Phase-Correction on Klystron
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(-hand R&D

(hoke-Mode Accelerating Structure

Choke Mode Cavity
MC-Multilam spring

Wakefield Absorber
SIiC Ring

Choke Fliter

Trapped
Accelerating
L~ Mode

L




C-band R&ED

C-band Accelerating Structure
de Cavity |
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C-band R&D

Wakefield Measurement
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Measured Wake
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Transverse Impedance of the C-Band Acc. Structure
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 -hand R&D

C-band PPM Klystron (1999 Model)

Periodic Permanent Magnet Focused
Permanent Magnet : NdFeB

Designed parameter
Peak output @ 50 MW
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ACFA Joint Linear Collider Physics and Detector Working Group
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JLC detector

Central Drift Chamber

Calorimeter 6,/P=1.1x10"P®0.1%
6/E=15%NED1% (e,y) |

6. /E=40%E®2%(had)

=

=

16x16x16 m®
15,000 ton

Vertex Detector
8°=11.4%+(28.8/P)%/sin°®

(um’)



JLC Detector Parameters

31 August, 1999

Muember of Channcls & Daia
C hannel count

Performance

Configaration / Read-ou

Origin

Toal

One train

Typical

Sibcon CCD

Pixel size; 25um
Number of layers: 4
Layer _.___..,..m_.r.__._..

2475604 806, 0cm
Thickness; 200 milaycr
| cosé| < 0.9

10=-MHz (50-MHz) FADC

Position resobslion: & = 44m
Tmpact parameter resobution Fipm
& w T (20,00 py i sin' @

Thermal noise
B irack

Signal wack

1K
THIK
Small

Total

60K

Sall-cell
Jet Chamber

Radius: 0.4-32 3m

Length; 4.6m

Mumber of sampling; 86

lcos @1 < 0,70 (Full sampling)
leos @< 095 (20 sampling)

200-MHe 12-bit FADC

Position resolulion;
a, = Bipm (by axial wires)
@, = Ilmm (by stereo wires)
Momentum resolution;
On= LI x 10 P1 @ 0.1%
Opm 5 x 107 PLE 0L 1%
with ¥gres constraint

BOK
M

Lead + Plasiic
Scintillator
Sandwich

(Compensated )

Thickness; 29X,

EM | ceit size; 10em x 10cm |

Thickness; 5.6 4,

Cell size; 20cm x cm

Lomgitudinal segment;
2 sepmens

HAD

Sipad

Pad size; lem = lem

lepgdl< 0.9

12-bit ADC

Encrgy resolution;

G /E=15% VE® 1% (e & Y1)

& [ E=40% / VE @ 2% (Hadron )

Number of superlayers; &

leos &l < 0,99

Position resolution; = mm
P = 2200GeY e Reach returm yoke

4 LA FCE . bk L 2]




T. Tauche

Luminosity Monitor

Support tube __» 0=02

Pair Monitor . w- 0 =0.15
Vertex Carben Mask
detecto .

= e | QC1

SC Compensation magnet




H. Yamaoka

Spectrum Analysis by ANSYS

RHEYE 5.4

FEF 30 1999

18:54:21
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Fermiloh Beam Line MT-6

/0 ~ 200 GeV L, es




1/sqrt(E)

Energy Resolution of pions
95 (Fermi99+KEK98)
- very preliminary | ')
w 04 : | ! .
E - i H ]
c [
O | |
g = -
O . ! o | Z
7 Fermi i
B | 0.2 [l e L
& ! o | | I
i f foGel/ |
g o1} 5 |
OMW
0 02 04 0.6 08 1



Ma ny Thanks

for
the Fermilab heart hmrmi-n& ﬁospim.

* Beam lesls for TLCL
« ICFA-Seminar



