APPENDIX I

_A-i..

SUMMARY OF ACCELERATOR PARAMETERS

A, Fixed-Target Accelerator

Peak Energy
Intensity

Rep rate

Injection

Injection phase space
Injection Ap/p

Ramp Rate

Main Power Supplies

RF

Harmonic number

RF Voltage

Bend-Field current at 1000 GeV
Number of dipoles

Number of quadrupoles
Good-field aperture

Lattice

Radius
Amplitude functions
Normal cell

B max
B min
N max
Long Straight Sections

B - Normal

B $§§ - High-B

Tune
Flattop time
Correction magnets

Extraction

Abort System

800 - 1000 GeV

>2x10!3 ppp

{1 =2 eyc/min

150 GeV, single turn

< 0.2 ™mm-mr (2 o)

< £0.3 X1073 (<0.3 eV-s)

50 - 75 GeV/s

6@2kV, 4500 A each - Ramping

1 @150 V, 4500 A - Holding

53 MHz (Main-Ring frequency)

111 3 (same as Main Ring)

250-380 kV/cavity, 6 cavities

44 kG @ 4400 A

774

216

+0.8 in. horiz., +0.6 in. vert.

Modified Main Ring, -FODO, -antisymmetric
long straight section

High B for extraction, 2 straight sections
Low P for colliding beams, 1 straight section
0.7 cm radius increase from Main Ring (1 km)

99.5 m
28.6 m
6.0 m

110.3 m
2434 m

19.4 horiz. and vert.

Variable to dc

Superconducting, ramped to full excitation.

Dipole, quadrupole, sextupole at
each main quad.

Skew quadrupole, octopole, skew
sextupole as needed.

Slow resonant (1 to 10 s)

Fast resonant (1 ms)

Single-turn beam extracted.



Cryogenics

Heat leak/ magnet

Heat leak and helium usage
for leads

Central Helium Liquefier
Nitrogen Reliquefier
Satellite Refrigerators

Interaction region

B*

Space for detector

Number of filled rf buckets
Spacing between filled buckets
Number of p's/bucket
Number of p's/bucket
Luminosity /bucket
Injection

Abort

RF

Vacuum in straight sections
Storage time needed

Longitudinal Emittance

Beam tune shift/crossing

Interaction region (for a B* of 2 meters) (triplets adjacent to interaction region)

n:,:

B max

7 max

FAND

Space for detector

Chromaticity

Number of separate quad
power supplies

Number of quads separately

powered

1) A second interaction region could be developed if the extraction septum and

~A2-

Dipole dc< 7 w at 4.6 K
22w at 80K
Dipole ac <500 J/cyc at 4.6 K
Quadrupole dc < 7 w at 4.6 K
13 wat 80K
Power leads, correction leads, end boxes
etc., total 3504/h + 550 w
> 4000 ¢/h
2550 £/h (54 ton/day)
24 units each 966 w max.
@ 4.6 K with 129 £/h helium input

B. p - p Collider

onei

1 =10 m (horiz. and vert.)

12 -40m 5

1, po’ssibly going to12

1us \ap rox

2 x 101

6 x109 - 101 0

1028 - 8 x 1028 c;m™2 g1

Forward and backward single bucket

Forward and backward dumps

2 sets of orthogonal cavities
total of 6 (4p - 2p )

<1078 Torr

>3 h

p: 2eV-s

p: 0.08 eV-s

2 %10 -3

04 m

380 m

95 m

0.3

14 m

1.1 times normal

5

10

related shielding were removed during colliding-beam operation.

2) More than one bucket will come with development of high-momentum pre-

cooler or accumulator.
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C. p-p Collider (minimal'system)

Main Ring

Energy
Intensity

B*
Storage Time Needed

Superconducting Ring

Energy
Intensity

p*

Storage Time Needed
Luminosity
Injection

Abort
Radius

Space for Detector
InteractionRegion

150 - 200 GeV

2 % 1013 (full ring)
5 m (approx.)
1/2h

800 - 1000 GeV

2 x1013 p (full ring)
10m

1 /2 hour

2 x1030 cm? gec™t

Backward injection and acceleration in
Main Ring required

Backward MR abort required.

Superconducting Ring at 0.7 cm larger
radius than Main Ring

12 m

Kissing magnets

(Beams come together and then apart in
one straight section).

Main-Ring magnets must be lowered near
interaction straight section.
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APPENDIX II. LATTICE FUNCTIONS AND GEOMETRY

The ring has two-fold symmetry. Thus the accompanying SYNCH
printout covers only three sectors explicitly. Stations are listevd at the left
of the elements. |

The drawings show the relationships between the layout of the two rings.
All numbers are in inches. Numbers in square parentheses indicate the
radial offset of the superconducting ring relative to the Main Ring. Outside
dipoles, the angle is always 0.4298 mrad. Neither the longitudinal nor the

radial scale is linear.
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Medium Straight (upstream)
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Medium Straight (downs tream)
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Long Straight, upstream of Bg, C@, Ef and F@
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Long Straight, downstream of B¢, C@, Eg and Fg
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Long Straight, upstream;of Ag angd Df

(High-Beta Inéertion)/
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" Long: Straight, downstream of Ag and Df
(High~Beta Insertion)
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APPENDIX III. COMPUTED MAGNET DATA

The computer output reproduced on the following pages shows a
variety of data on the dipole and quadrupole designs. The four pages for
each type of magnet present:

1. Fields integrat'éd throughout the magnet for a shield of infinite

length.

2, Specification of dimensions for each turn in the coil.

3. Body fields..-i" “

4. Fields vand flux at inner surface of iroﬁ shield.

All dimensions and fields are stated at room temperature. See
drawing 1620-MB-103657A for the dipole, and drawing 1620-MB-103690A

for the quadrupole.
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INTEGRATED MULTIPOLE STRUCTURE OF 2-SHELL SECTOR QUAD(100577 WIRE)
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