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Current DR RF Power Estimate

DR RF power was evaluated to be 8.674MW (5Hz + 10Hz scenario for low energy operation).
e Klystron output power is 4.80MW for the scenario.
* No details available how to get from 4.80MW to 8.674MW.
* Overall efficiency: 4.8/8.674 = 55.3%.
» not unrealistic for 65% efficient klystron.
» Would include WG losses, Klystron efficiency and solenoid power, PS efficiency etc. ?

Revisit lattice / beam dynamics: has the RF voltage changed (14MV for 5Hz baseline)?
Consider CR-0016 New 250GeV Luminosity:
included new DR lattice
-> does that need more RF?

Comment ;
DR RF voltage for the CR-0016 DR design for 5Hz operation is same as the old DR design (14MV).

In EDMS, the AC power of the DR RF for 5Hz operation was estimated to be 7.355MW.
Revisit factor for AC Wall plug -> klystron output

* Factor 55% is not documented, unclear which klystron efficiency was assumed.
* Unclear which other losses were considered.



Klystron efficiency

650 MHz CW Klystron for CEPC .

Factors to be considered: i — -’P

Klystron efficiency (use 80%?)
Klystron solenoid power

Waveguide losses

Klystron power supply efficiency
Revisit other factors:

5% HOM losses

10% “power overhead” (what is this?)
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Modeling and Design of a High-Efficiency
Multibeam Klystron

Quangui Chao™, Rui Zhang, Yong Wang, and Xu Zhang™

Abstraci— The efficiency of the RF power sourcesis one  with an owput power of MW is between 60% and TiFE
of the major concerns in the large-scale high-energy accel-  precent [2]-[5).
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methed, the core stabilization methed (CSM), can achieve technadog such as the core oscillation method (OOM) [6]
high etficlency in the case of shorter interactive length. amd the core sabilization methad (CSM)[T), [8]. have been
The multibeam klystron (MBK) could accommodate high " cad of using siron o
RF power with a low eperating voltage, compared with 8 gohicve the ¢
single-beam kiystran, This article presents the design and .
simulation of a 50-MHz, 0.8-MW conlinuous wave (CW] w i . S
CSM MBK. The detailed design of a six-beam optics system ching RF circuit 1o allow the peripheral
is also elaborated in this article. The performanee of such  clectiod the bunch cose, Constable er al. [9)
o device was validated by the 3-D particle-in-cell (PIC}-code  reported that an eight cavity P-band klystron attains an effi-
computer simulation. With an operating voltage of SOKV. PIC  ciepey of 84.6%, and it has an RF circuit length of 6.0 m,
simulstion predicts an sfficlency of 31.0%. which is almost two tmes longer than commercial wbes, The

Irdlex Terms— Corne stabilization methad (CSM), high effi-  CSM contains one or more high harmonic es, and the
ciency, multibeam (MB) slectron optics, multibeam Klystron  clecirons of the beam can move fast w the center of the bunch
(MEK). monotonously, Compared w0 COM, the CSM bunching can

effectively shorten the kength of the RF interaction cireuit and
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Fig. 7. Snapshot of the particle velocity modulation in the steady state
simulated by CST (time 1000 ns).

DOI: 10.1109/TED.2022.3157804
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== MBK mechanical design

® Mechanical design was also reviewed on December 2021. Some work was also done:
(L) Cavities tolerance analysis
(Z) Water cooling system of cavity chain
(@) Engineering design for focusing coil and electron gun
@ Tolerance analysis for magnet coil

Gun thermal anakysis
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MBK Mechanical design

hitps://indico.cern.ch/event/1138197/contributions/4821384/
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Fig. 10. Efficiency and power of the MBK versus the powers of the
exciting signal in Kly/1-D and CST simulations.

Simulated efficiency: 80.5%
Journal publication
Prototype in fabrication
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Proposed Change Request:
“Adoption of high efficiency klystrons”

CR would include
 New DR klystrons with 80% efficiency (estimate: save 2.7MW)
 New ML (L-Band) klystrons with 80% efficiency (separate presentation in SRF group)
-> saves SMW
 OQverall: Power 111MW -> 104MW

Comments;

The ILC evaluates power and other figures based on real hardware. Adding values from
simulations to the design may cause doubts about the feasibility of the ILC.

Other future accelerators have added simulation-based high efficiency klystrons to their
power estimates. It would be better to use the same standard for comparison with other

accelerators.



