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Table I : Machine paramete:

High field-known

252

Parameter High field-new Low Field Units
technology technology
CM Enetgy 100 100 100 TeV
Dipole field 126 95 1.8 T
Circumference 104 138 646 km
Synchrotron radiation damping time
(horizontal amplitude) 26 46 antidamped hr
Initial/peak luminosity 3512 35/1.0 /1. 1034 cm2gec!
Integrated luminosity per day 500 500 700 pb!
Number of stores per day 2 2 1
Initial rms normalized emittance 1. 1 L 7 um-rad
g* 20 20 20 cm
Protons/bunch 0.5 05 0.94 1010
Number of bunches 20794 27522 129240
Equilibrium emittance (x) 1442 62 1.8 103 % um-rad
Bunch spacing 16.7 16.7 16.7 nsec
Beam stored energy .89 1.18 9.73 GJ
Synchrotron radiation power/ring 189 143 48 kW
Total protons/ring 1.1 1.5 122 1014
Initial/peak interactions/crossing 7.5/21.5 7.5/21.5 21.5/21.5
Beam lifetime (pp collisions only) 34 45 130 hr
Cinelastic 130 130 130 mbarn
Initial beam-beam Av (total) 5.1 5.1 11.6 103
Revolution frequency 2.89 2.18 46 kHz
Synchrotron frequency 89 58 .86 Hz
Rf Voltage 100 100 100 MV
Radio-frequency 360 360 360 MH:z
Energy loss/turn 3678 2778 526 keV
Rms relative energy 15.6 18.0 39.0 106
spread(collision)
Fill time 16.3 16.3 28 min.
Acceleration time 58 7.6 359 min
Total time: fill and accelerate 22.1 24 63.9 min.
Longitudinal impedance threshold:
-Z;ll-l-(collision) 36 27 11 Q
Transverse impedance threshold:
Z, (injection) 731 635 250 MQ/m
Resistive-wall transverse
impedance: ZRW(?C-) (injection) 04 05 28 MQ/m
s
Resistive-wall multibunch
instability growth time 472 310 .36 turns
Total current 05 05 09 Amp
Peak current(inj) 3.6 3.6 42 Amp
<f> 255 255 382 m
Tune 65 86 269
Half cell length (assumed 90°cells) 200 200 300 m
Beam pipe radius 1.65 1.65 1.0 cm
Beam pipe Cold, Cu Cold, Cu Warm, Al
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Table II: Energy/power parameters

—_— ———=
Parameter LHC High Low Low Units
" field Field field
A B
CM Energy 14 60 60 200 TeV

Bunch spacing 25 100 57 57 nsec
Beam stored

energy 377 212 3.04 19 GJ
Synchrotron

radiation

power/ring 4.1 27 8.9 184 kW

Total protons/ring 3.37 44 6.34 11.88 1014

——

R

From eq. (10), the luminosity

Ar2 Ar2 o
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Table I: Luminosity parameters

e —
Parameter LHC High Low Low  Units
field Field fieldB
A

CM Energy 14 60 60 200 TeV
Dipole field 8.4 126 1.8 1.8 T

Circumference 26.7 62.3 388 1300 km

Synchrotron

radiation

damping time  51.2 4.4 189.2 57.3 hr

Initial | 1034
luminosity 1 .35 1 1 «<cmsec!
Rms |

normalized 375 1.5 1.5 1.5 7 wm-rad
emittance

B* 5 2 .2 2 m

Protons/bunch 9.5 2.1 2.8 1.6 1010
Number of

bunches 3570 2090 22880 76650
Equilibrium 103 x
emittance (X) 45 23.8 .23 1.8 um-rad
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Table V: Longitudinal parameters (in collision)

Parameter LHC High Low Low Units
—  field Field field
A B

CM Energy 14 60 60 200 TeV
Revolution
frequency 11.2 4.8 A7 23 kHz
Synchrotron
frequency 20.3 9.8 .59 .14  Hz
Rf Voltage 18 = 50 25 50 MV
Rms
longitudinal
bunch area 78 52 1.0 2.3 eV-sec
op: Slip factor 22 22 .10 .03 104
Harmonic |
number 3.564 8.4 52 174 104
Radio-
frequency 400 403 402 402 Mhz

" Energy loss/turn 6.8 792 113 4189 keV
Bucket area 10 24 31 - 73 eV-sec
Rms bunch
length at IP 7.5 4 5 5 cm
Rms relative
energy spread 142 42 68 49 10-6




'ABLE 2. LETTER DESIGNATIONS FOR FREQUENCY
BANDS

Letter Frequency Band

1000-2000 MHz
2000-4000 MHz
4000-8000 MHz
8000—12 000 MHz
12-18 GHz

18—27 GHz
27-40 GHz
40-75 GHz
75-110 GHz

E<ARFXONT

ource: IEEE Standard Letter Designations for Radar
quency Bands, IEEE Std 521-1984, reaffirmed 1989.
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NLC Design Q‘-?'*E
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Beam Transport i f

/ Beam Transport
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Figure 1

-3. The Stanford Linear Collider (SLC).
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RF Systems
11.424 GHz
(S) 2.856 GHz
(L) 1.428 GHz
(UHF) 0.714 GHz

(X)

Positron
Injector

5-06

NLcZ

3.85 GeV (8)
Compresser

Pre-Linac
8 GeV (S)

Compressor
136 MeV (L)

2GeV (8) Electron Main Linac
240-490 GeV (X)

~440 m
~11 mi
T
\ ~130m I
~10 km

Dump
Second ¢ Detector
Detector

Dump

(o]

Positron Main Linac

36 GeV (5) 240-490 GeV (X)
2GeV (L)
Pre-Dampi
Ring (UHF)
136 MeV (L)
. Compressor
8 GeV (S) 3.85 GeV (S)
8047A607

\ Figure 1-11.  Schematic layout of NLC systems (not to scale).
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NLC

Nesinal CMS Energy (TeV)

Lusinesity w/ IP dilutions (10°%)

Repetition Raie (Hz)

Bunch Charge (1019)

Bunches/RF Pulse

Bunch Separation (ns)

ye< at IP (108 m-rad)

~&y at IP (108 m-rad)

B /By at IP (mm)

oz /oy at IP (nm)

o, at IP (um)

T (Beamstrahlung Param.)

Pinch Enhancement
amstrahlung ép (%)

# Photons per e~ /e*

Unloaded Gradient (MV/m)

Effective Gradient (MV/m)

Active Linac Length (km)

Min. Total Site Length (km)

Max. Beam Energy (GeV)

Power/Beam (MW)

# of Klystrons

Klystron Peak Pwr. (MV)

Pulse Comp. Gain

RF System Efficiency (%)

Total AC Power (MW)

5.8

0.65

7
8/0.125
264/5.1
100
0.10
1.4
3.5
097

31.5

267
4.2

0.5
55

180
0.75
90
1.4
400
9
10/0.150
294/6.3
125
0.09
14
32
1.02
50
294
8.15
23.8
250
4.8
4528
50
3.6
28
121

NLC-Ia NLC-Ib NLC-Ic lNLCJ.Ig

6.0

0.85

11
10/0.200
294/7.8

150
0.09
1.5
3.5
1.16

27.2

232
55

NLC-Iib NLC-He

r—
e ———

10.2

0.95

9
10/0.125
231/4.4

125
0.33
14
12.6
1.65

58.3

529
6.8

1.0
11.0

120
1.10
90
1.4
400
11

12/0.150
250/5.1

150
0.29
14
12.6
1.77
85
55.1
8.90
30.5
500
79
9816
72
3.6
37
193

10.6

1.25

13

16/0.260

284/6.5
150
0.20

15

12:1
194

514

9.0

Table 1-3. Present IP and linac parameters of NLC designs.
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4 1  Overview
TESLA-500

~Accelerating gradient Eoce MV /m) 234
RF-frequeney frr [GHZ] 1.3
Fill factor 0.747
Tetal site length Ltot [km] 33
Active length [km] 21.8
No. of accelerator structures 21024
No. of klystrons 584
Klystron peak power [MW] 9.5
Repetition rate frep [H2] 5
Beam pulse length Tp [ps] 950
RF-pulse length Trr [us] 1370
No. of bunches per pulse n 2820
Bunch spacing Aty [ns] 337
Charge per bunch N, [10'9] 2
Emittance at IP Y€z, [107%m] 10, 0.03
Beta at IP B;,, [mm] 15, 0.4
Beam size at IP oz, [nm] 553, 5
Bunch length at IP o, [mm] 0.3
Beamstrahlung og [%] 3.2
Luminosity Lete- [10*cm™2571) 3.4
Power per beam B,/2 [MW] 11.3
Two-linac primary electric power Pyc [MW] 97
(main linac RF and cryogenic systems)
e~ e~ collision mode:
Beamstrahlung 0E,e—e— [P0 2.0
Luminosity Le—— [103*cm™2571] 0.47

ble 1.3.1: TESLA parameters for the En, = 500 GeV baseline design. The machine
ngth includes a 2% overhead for energy management. The klystron power and primary
ectric power quoted include a 10% regulation reserve.

-

Energy Upgrade Potential

 length of the machine must be increased to achieve centre-of-mass energies above

TeV. However, a significant energy upgrade is possible within the site length for the
~ont Rﬂn (:'n‘f Ancicen cinAane.
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