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ACCELERATOR PARAMETERS RELEVANT TO DETECTOR DESIGN

L.R. Cormell and G. P. Yost

SuperconducUng Super Collider Laboratory
2S50 Becldcymeade Ave.

Dallas,TX 75237

In order to ensure that all the first Expressions of Interest address the same accelerator
parameters, we give below a set of tables of relevant quantities. ~t should be borne in mind that
the accelerator is still underdesign at this time. Therefore, some of these parameterS could be
different iathe final design.

The bunch lengthand ramus, the lengthof the luminousregion, and the crossing time are
calculated assuming the bunch shapeis a three-dimensional Gaussian. The values quoted
represent the full central portion of the disoibution. For all but the radius, therefore, this is twice
one standard deviation.

Unfilled buckets are left in the beam to accommodate the operation of kicker magnets and other
devices. This leads to a -'filling factor" of about 92%, which has been incorporated in the other
data. Some change in this factor is possible in the final design.

In the low-~· IRs a radiation shield must beplaced before the first quadrupole. This shield must
contain at least enough material to reduce the energy deposited in the first quadrupole well below
the quench threshold, which is expected to beabout 8 mWg-l. The shield may be incorporated
into the active detector ifdesired, The beam aperture at this point must be 1.0 em diameter
during normal operation. During injection and ramping the aperture must be
enlarged; the enlarged size is not determined at this time. In the high·~* IRs this quadrupole
shield is outside the experimental hall.

*Operatedby theUnivmities Research Associadon. Inc••for the U.S. Department ofEnergy under

Contract No. DE-AC02-89ER40486.
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Accelerator Parameters for Detector Designers
TABLE I

No.particleslbunch N = 0.80 X 1010

No. bunches/ring 1.60 )( IO'

Filling factor F = 92%

Bunch collision frequency f = 60 MHz

Bunch separalion S.Om

Ava. beamcurrent perbeam 71mA

Bunch length (68% of bunch) 20z = 12.0 an

Ampliblde funclion at IP p. = {o.s m It 2 IRst
10.0 m stlRst

Beam radius (68% of bunch) 0= "4.69 x 1O.1I p· = {4.8 pm (p. =O.S m)
21.7 um <p. =10 m)

Crossing angle « = o-ISO prad (BdjuS1able)

{ 12.0 cm <p. =0.5 m)

N Length of luminous region "'2+1..8)( 107a 2
(68%of interactions)

12.0 cm (p. =10 m)
"'2+3.8 x 106a2

Crossing time (68% of interactions) 0.28 us
fN2 f1 : { lO:n cm-2s- 1 (p. =O.S m at « = 75 urad)Standard luminosity !t'=-~ 1O·4(m2Jcm2) =

4Jto2 '" 1+<<2oz21(402) 5.S x 10'. cm-2s- 1 (p. = to m at a = 15 prud)

Avg. no.interactionsJcollision {1.B (p. = 0.5 m)

0.09 <p. =10 m)

Power radiated from collisions {SSO lIs (p. =0.5 m)

30 Jls <p. =10 m)

Luminosity lifetime -24hr

FreespaceatlP {±2Om Cp· =O.S m)

i.2Om (p. =10 m)

fLow-p· legion.arepaln:d lOIclhcr in .eric. in !hc..medilmOnd: limiluly rorhi&h.p· rr:Pona.



Tablell
Low-p·

mBeamElements

Approx. Approx. Distance of
Diameter Weight nearest end

Designation Type Length (m) (em) (kg) from IP (m)
DLO Drift 20.0000 0.0000
QL1b Quad 14.2594 69t 4500· 20.0000
OR Drift 0.8000 34.2594
QUb Quad 11.2966 69t 3500· 35.0594
D Drift 1.0000 46.3560
QUb Quad 11.2966 69t 3500· 47.3560
OR Drift 0.8000 58.6526
QL3 Quad 13.2976 69t 4100· 59.4526
D3 Drift 7.0000 72.7502
BVl- V-Bend 5.0000 79.7502
D Drift 1.0000 84.7502
BVl- V-Bend 5.0000 85.7502
D Drift 1.0000 90.7502
BVl- V-Bend 5.0000 91.7502
DLVI Drift 184.7972 96.7502

tDiameter of standard ring quadrupole cryostat. IR magnetsmay differ somewhat; design not

comp~at this date.
-Based onscaling of standard ring quadrupole by length; acwal design not completedat thisdate.

Tablem
Approximate Depth of IP

Beneath Surface (m)

DR1 S5
IR2 50
IR3 40
IR4 45
IRS 45
IR6 4S
DR7 40
IRS 40
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