300 Hz e™ Generation for ILC MM

with advanced conventional e™ sources
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Generate e*s in 40 m sec

e’ generation of ILC : quite tough
even in Minimum Machine (MM)

Conventional e* source:
e only e+ source which we have experience
INn real accelerators

e target survivability?

300 Hz generation: make e*s in 40 m sec.
40 m sec make target easy



How?
« Minimum Machine: 1300 bunches
e Divide Into 13 mini-trains
e« Each mini-train contains 100 bunches

¢ 1300 =13 x 100

e 300 Hz creation of mini-trains
mini-train to mini-train = 3.3 m sec

Create 13 mini-trains : 40 m sec



Comparison to Warm Machines
GLC/NLC (warm LC)
Ne+/bunch = 0.7 x 1010
Nbunch/tarin = 300

2-3 targets (conventional)
150 Hz (6.7 m sec train to train) |x 3

ILC MM (cold LC)
Ne+/bunch =2 x 1010 <
Nbunch/tarin = 1300 =13 x 100 <

x 1/3

300 Hz generation: similar to warm machines

In it's time structure
In view point of target thermal/shock issues

300 Hz generation: takes 40 m sec
3.3 m sec(300 Hz) x (13-1) =40 m sec



300Hz Advanced Conventional e™ Source for MM

Crystal/Amorphous Hybrid Target or Liquid Lead Target
Normal Conducting Drive and Booster Linacs in 300 Hz operation
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ILC MM beam before/in DR
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ILC MM beam after DR
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100 bunch beam Is Iin operation
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Emittance measurement

ICT & Faraday cup: Beam current monitor
BPM: Beam position monitor

% PRM: Beam Profile Monitor

Beam energy and energy spread measurement OTR target or AL O, (Cr’" doped)
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100 bunch beam is In operation
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Comparison to Warm Machines
GLC/NLC (warm LC)
Ne+/bunch = 0.7 x 1010
Nbunch/tarin = 300

2-3 targets (conventional)
150 Hz (6.7 m sec train to train) |x 3

ILC MM (cold LC)
Ne+/bunch =2 x 1010 <
Nbunch/tarin = 1300 =13 x 100 <

x 1/3

300 Hz generation: similar to warm machines
In view point of target thermal/shock issues

Need 2-3 targets ?

1 target --> Hybrid or Liquid-Lead target
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Crystal/Amorphous Hybrid Target or Liquid Lead Target
Normal Conducting Drive and Booster Linacs in 300 Hz operation

e+ creation go to main linac

100 bunches/train x 300 Hz 1300 bunchesl/train x 5 Hz
Tp 1o p =6.15n sec Th 1o p =300 n sec
e || m—]

Drive Linac § Booster Linac

5-10 GeV | 5GeV

NC NC

300 Hz 300 Hz DR

Target Tp 1o b =6.15n sec

Crystal/Amorphous Hybrid
or

Liquid Lead

1300 bunches
13 mini-trains

We create 1300 bunches

in 40 m sec
Time remaining for damping = 160 m sec



300Hz Advanced Conventional e™ Source for MM

Crystal/Amorphous Hybrid Target or Liquid Lead Target
Normal Conducting Drive and Booster Linacs in 300 Hz operation

e+ creation go to main linac

100 bunchesl/train x 300 Hz 1300 bunches/train x 5 Hz
Tp 1o p =6.15n sec Th 1o p =300 n sec
— Jepp || ]

Drive Linac " Booster Linac

5-10 GeV 1 95GeV

NC NC

300 Hz 300 Hz DR

angm‘ Tb_to_b =6.15n sec

T— | Crystal/Amorphous Hybrid
or
Liquid Lead

1300 bunches
13 mini-trains

We create 1300 bunches

in 40 m sec
Time remaining for damping = 160 m sec

Chehab-san's talk



Summary

1. Conventional e™ source is only e* source
which we have experiences in real
accelerators.

2. Independent.
3. But survivability is the issue.

4. Ease the survwablllty Issue by 300 Hz gen.
make e*s in 40 m sec

5. Advanced Conventional e+ Source (ACS)
Crystal/Amorphous Hybrid Target

Liquid Target

6. ACS + 300 Hz Generation
may be the most mature solution



