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News

| Power estimate and Z pole running | Benno List | 27.9.2019

New MEXT Minister gives interview

https://www.iwate-np.co.jp/article/2019/9/26/65161

http://www.iwate-ilc.jp/eng/news/minister-of-mext-do-a-lot-of-research-in-japan-after-figuring-out-how-to-share-the-costs-of-the-ilc/

https://www.iwate-np.co.jp/article/2019/9/26/65161
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New Power Estimate

• Estimate for electrical power consumption was never

systematically redone for ILC-250

• Granada: Big discussion about energy efficiency / lumi

over AC power

• Updated power estimate is now under review by TCMB

• 5 configurations

• TDR baseline: 500 GeV, 1312 bunches, L=1.8E34

• 250-A: 250GeV, 1312b, L=1.35E34

• 250-A‘ (w. R&D): 35MV/m, Q0=1.6E10

• 250-A Lx2: 2526 bunches, L=2.7E34

• 500@250: 500 GeV machine running at 250GeV,

14.7MV/m, 10Hz, 2625b, L=5.4E34

• 500 Lx2: 1312b, L=3.6E34

| Power estimate and Z pole running | Benno List | 27.9.2019

A new power for ILC 250 in various configurations
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Preliminary Result

• Most relevant update:

No „5+5Hz“ running for positron production at 250

• 10% margin for cryogenic power

• 3% overall margin

• 2.7MWpower for central campus

• Takeaway: 

• 112MW for ILC-250 

• R&D saves a bit (5MW) of power

• Double the lumi for 25MW (22%) power

• Double the energy for 60MW (54%) power

| Power estimate and Z pole running | Benno List | 27.9.2019

Numbers are still subject to change!
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Z Pole Running „Giga-Z“

• Granada: Lots of PR from CEPC / FCC-ee on Z pole running

• Clearly the domain of circular colliders

• What can ILC do?

• Earlier study by Nick Walker (ILC-Note-2016-006):

L = 1.0-1.5E33 (note: E33, not E44!)

• Current study adresses

• New ILC-250 design

• Main Linac operation and emittance budget

• Collimation depth

• New IP parameters

• New DR parameters (smaller emittance)

• Result: L=2.1E33

=> approx. 30/fb per year = „1GZ“ (1E9 Z->qq)

| Power estimate and Z pole running | Benno List | 27.9.2019

New study from Japan
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Main Linac Operation

| Power estimate and Z pole running | Benno List | 27.9.2019

• Assume „5+5Hz“ operation for positron production:

e- linac provides alternating beams

• 125GeV for undulator source

• 46GeV for collisions

• Assuming constant el power for RF: 3.7Hz rep rate

(note: cryo capacity not considered)

• Low energy beam: uniform gradient 8.7MV/m

• ML follows earth curvature -> small vertical bend!

Magnets are set up for low energy

-> 1cm vertical deviation for 125GeV beam

-> requires correction before undulator entrance

-> not a show stopper
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Main Linac Emittance Increase

• Emittance increases in ML due to wakefield effects

(component misalignment -> beam not centered at 

aperture changes -> wakefields blow up beam)

• Low energy beam is more sensitive to wakefield effects

• Study ensemble of 100 machines

• Vertical emittance at entrance: 20nm

• Emittance increase: 6.3nm (average), 13nm (90%) CL

-> a bit over 10nm budget

-> increase budget to 15nm

| Power estimate and Z pole running | Benno List | 27.9.2019

New study on emittance increase in ML for 46GeV beam



Seite 8

Collimation Depth

• Beta function grows quadratically around IP:

β(s) = β* + s2/β*

-> beam size in FF Quad: √(ε (β*2 + L*2)/β*)

• Synchrotron radiation from beam edges in FF quad

makes background in detector

• Beam has to be collimated to be small enough in 

FF quad. Smaller β* needs deeper collimation

• Reasonable collimation depth: 6 sigma

=> horizontal β* = 18mm

| Power estimate and Z pole running | Benno List | 27.9.2019

How strong can the beam be demagnified?
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Beam Delivery System

• To reach nm vertical beam sizes, many effects need

to be corrected

• Magnets have „chromatic aberration“:

bending power ~ 1/E -> focus length ~E

• Longitudinal phase space: δz × δE = const

• Energy spread δE larger at 46GeV

(0.41% vs 0.15% at 125GeV)

-> chromatic effects more important

• Study shows that 0.3% is maximum

-> go from 300μm × 0.41% to 410μm × 0.3% 

• Also: Emittance increase studied.

~ 15nm increase (at 125GeV: 5nm)

| Power estimate and Z pole running | Benno List | 27.9.2019

Energy spread vs bunch length
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Beam Delivery System

• Many correctiosn have to be applid in final focus

system to correct all adverse effects

• Study how all „knobs“ (magnet settings) can be

used to correct all effects one by one

-> was learned at ATF-2

• Result: can focus beam to 14.6nm

(15% larger than without errors)

| Power estimate and Z pole running | Benno List | 27.9.2019

Tuning the beam size at the IP
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Result

| Power estimate and Z pole running | Benno List | 27.9.2019

Putting it all together


