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Primary 1D Weak
Resonance Coupling

o

Fig 7.2: {(Modulational diffusion|resonance struc-
ture. | “a}is the tune distance between the primary
driving resonance and the secondary weak coupling

resonance, scaled by the modulation depth gq.
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Fig 7.6: Vertical amplitude growth for particles
launched with initial vertical amplitudes .10, and
three different values of a. The modulational dif-
fusion growth rate varies by an order of magnitude.
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RHIC tune shift parameters

e Nominally there are N = 10!! protons
per bunch, with a 95% normalized trans-
verse emittance of ey = 207 microns.

e With gold, there are N = 10° ions per
bunch.

e IBS increases the gold emittance from
107 microns at injection to 40w microns
at the end of a 10 hour store.

e Therefore, at each of the 6 IPs,

N 20mum
& = 0.00366 00 ey
N 20mpm
« = 0.00117
§A 109 EN

6 &([7570‘« Pa“\ufff
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Beam separation geometry

e Beam separation occurs before the first
triplet quadrupole.

e The large bore magnet DX, nearest to
the IP, is common to both beams.

e Side-by-side D0 magnets remove most
(not all) of the angular divergence.

Quantity Units Value
DX magnetic length [m] 3.70
DX bending radius [m] 196.17
DX bend angle [mrad] 18.86
DX bend center (from IP) [m] 11.65
D0 magnetic length [m] 3.60
DO bending radius [m] 237.06
DO bend angle [mrad] -15.19
DO bend center (from IP) [m] 22.30

pr  QR1
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v) Hadron Collider beam dynamic
experiments

goal: perform formal experiments at RHIC
and/or the Tevatron "in the LHC-era"

1) LHC and VLHC activities in the US
have a considerable overlap (in personnel
and issues)

2) There is a groundswell of US support (eg
in DoE) for US-LHC AP activities to be
integrated with "future hq¢dyon collider

studies

W

1ofl 4/9/99 3:54 PM



To successfully present a formal proposal to a
Program Advisory Committee at BNL or FNAL,
must establish:

. the collaboration (from US & European labs &
universities)

. fundamental physics goals

. support from the US community (DoE & labs)

Potential fundamental physics topics include:

. dynamic aperture evaluation
. beam-beam performance (is this true?)
. time dependent effects

Workshops

. LHC beam-beam workshop (April, CERN)
. HC beam experiments (fall 99, BNL)
. VLHC AP workshop (~February 00, ?7?)

1of1 4/9/99 4:03 PM
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Parasitic collisions

e Nominally there are 120 bunches (minus
5 or 6 for the abort gap).

e It may be possible to collide 180 or 360
bunches (kicker rise-time?)

e There are 0/1/2 parasitic collisions on
each side of the IP with 120/180/360 bunches.

Quantity Units “0”  “1»  “2”

Location s [m] 0.00 5.33 10.65
Total separation d [m]  .0000 .0000 .0037
Injection (3 [m] 10.0 12.84 21.34
Storage [ [m] 1.00 29.41 1144
Proton inject d/oy 0.00 0.00 2.45
Proton store d/oy 0.00 0.00 3.11
Gold inject d/o9 0.00 0.00 1.55

Gold store d /o9 0.00 0.00 1.97




Crossing angles

e Protons must have a crossing angle when
180 or 360 bunches collide.

e Gold ions possibly /probably need a

crossing angle when 180/360 bunches col-
lide.

e The largest total crossing angle, o ~
1.26 milliradians for gold, is easily achieved.

Quantity Proton Proton Gold Gold
inject  store inject store

ANGLES

Beam 0. [mrad] 0.10 011 0.16 0.18
Crossing a [mrad] 0.70 0.77 1.14 1.26
DX 6x [mrad] 18.13 17.81 17.67 17.54
D0 —6y [mrad] 14.45 14.38 13.99 13.87
Length o, [m] 0.353  0.072 0.467 0.206

"P—Aw



- W e

ZHaerp\g5 \A)ecek-§+rbuj )

i
i"D . Y esowaule OVCr‘laP‘ a,lgo konow n as

" Pl'tas"‘—‘ tausitons in tune modolation

§‘>QC€
EXAMPLE .

¥ 1 head ou collismu: i: « OOK

« Tone walebion: Q = 0, g es(zm(e

| Qo: ¢ 53]
Q(a) _
°33§”j\ q = O or «00)
- TR
i R




[217] ‘oseyd [eIuoZLIOH
oL G0 00

_ _ 0°Gl
0=b ‘p61=""L ‘900=3 ‘1€€'=D

[0] ‘opmijdwe feyuozLIOY



Q=.331, £&=.006, T__=194, q=.001
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