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Suggested ILC Parameter Range

By International WG1 convener
+ Working Group Coordinating Committee

Sub-system should be designed for this parameter
range.

Will be updated.

Web Discussion Board was set up.



Luminosity

Required integrated luminosity:
500 fb! at 500 GeV in 15t 4 years of physics run.
(after one year of commissioning run)
—>Design Luminosity:
2.0E34 /cm”"2/s at 500 GeV



Gradient

e 30, 35, 40 MV/m are considered.

30 MV/m is chosen for the parameter sets.
Should be reviewed in the future.
NoO big impact to other beam parameters.



RF source

o Klystron
10 MW, 1.5 ms, (5 Hz)
 Number of Cavities/klystron depends on gradient
(16, 20 or 24)



Energy upgrade

* Require no modification of injectors.
 Assume the same gradient.

If higher gradient is available, higher
energy (than 1 TeV) will be possible.



Why Beam Parameter “Range”

 Parameters for high luminosity without errors, luminosity
tends to decrease rapidly with errors.

e It may be better to choose parameters less sensitive to errors,
even If they have lower luminosity without errors.

e |t Is Impossible to know exact errors.

—>Design should allow us to try various (broad) parameters.
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Suggested Parameter sets

« Nominal
 Low Q (half charge/bunch)
Double bunches/pulse, smaller beam size (x,y,z)
Relax space charge in DR, wakefield in ML, IP disruption.
 Large Y (large vertical beam size at IP)
Smaller horizontal size
Allow larger vertical emittance.
 Low P (less bunches/pulse)
Smaller beam size
Relax limitation of beam power, DR bunch spacing.
All sets have similar luminosity (2E34 /cm”2/s)

e High Luminosity
Combine most difficult parameters for high luminosity



Parameters (selected) for 500 GeV Ecm

Nominal Low Q Large Y Low P
N/bunch 2E10 1E10 2E10 2E10
Nb/pulse 2820 5640 2820 1330
Tsep(ns) 307.7 153.8 307.7 461.5
| b (mA) 10.4 10.4 10.4 6.9
vey (E-4m) [ 4.0 3.0 8.0 3.5
B*x (mm) 20 12 10 10
B*y (mm) (0.4 0.2 0.4 0.2
oX (nm) 655 495 495 452
cy (nhm) 5.7 3.5 8.1 3.8
6z (mm) 0.3 0.15 0.5 0.2
Dy 18.5 10.0 28.6 27.0
oB 0.022 0.018 0.024 0.057




Major Impacts to Sub-System

 Damping Ring
“Low Q” need twice bunches/pulse.
Half N/bunch, total charge/pulse is the same.
Bunch spacing in the rings should be half.
Short rise-fall time of kickers is required.

 Bunch Compressors
Bunch length should be flexible (0.15 ~ 0.5 mm).

« BDS

“Low Q” and “Low P” require smaller By and cy at IP.
All non-"Nominal” sets require smaller fx and ox at IP.

“Low Y” and “Low P” have larger Dy.
“Low P” has larger oB.



References

http://www-
project.slac.stanford/edu/ilc/acceldev/beampar/Sugge
sted ILC Beam Parameter Space.pdf

Discussion Board for Parameters:
http://www-
project.slac.stanford/edu/ilc/discussion/Default.htm
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