
Yongming Li

Institute of modern physics

31/07/2017



2

üMotivation

üCouplerDesign

üOperationFeedback

üSummary

Outline



3

BRing

SRing

MRing

iLinac SuRF

iLinac: Superconducting linac
Length:100 m

Energy: 17MeV/u( 238U35+)

Intensity: 30 pɛA

BRing: Booster ring
Circumference: 530 m

Rigidity: 34 Tm

Beam accumulation

Beam cooling

Beam acceleration

E=0.8 GeV/u, 

I= 1.5x1011 ppp̂ U35+̃

MRing: Figure ò8ó ring
Circumference: 268 m

Rigidity: 13 Tm

Ion-ion merging 

SRing: Spectrometer ring
Circumference:290m

Rigidity: 13Tm

Electron/Stochastic cooling 

Two TOF detectors

Four operation modes

SURF: 45 GHz ECRIS
Energy: 14 keV/u ( 238U35+)

Intensity: 20 pɛA CW/50 puA pulsed

Project HIAF (2017-2024)

For details, please Prof. HongweiZhao`s talk in this conference
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China Initiative Accelerator Driven System (CIADS)

Project CIADS (2018-2024) 

Sub-critical core: 
Å LBE coolant

Å <10 MWt

Spallation Target: 
Å granular flow

Å >2.5 MW
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Chinese ADS Front-end Demo Linac

Å Major target: to demonstrate the technology of 10 mA 

CW beam of superconducting front-end linac

Å Supported by ñStrategic Priority Research Programò of 

the Chinese Academy of Sciences in 2011 ï2016.

Å Collaboration with IHEP

RFQ/IMP CM1/IMP CM2/IMP CM3/IMP CM4/IHEP

frequency 162.5 MHz 162.5 MHz 162.5 MHz 162.5 MHz 325 MHz

output energy 2.1 MeV 5 MeV 9 MeV 17 MeV 25 MeV

cavity type 4-vane HWR010 HWR010 HWR015 Spoke021

cavity number 1 6 6 5 6
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Coupler for SC HWR010

f (MHz) 162.5

ɓopt 0.101

Vacc (MV) 0.78

Epeak (MV/m) 25

Bpeak (mT) 50

Pdiss(W) (4.5K) 10

10mACWH+ beam

Design & Built by IHEP

window

f (MHz) 162.5

Pf (kW) 10

Pref (kW) 8

Qe 5E5

Pdiss(W) (4.5K) 15kW 0.18

Pdiss(W) (80 K) 15kW 14.2
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HWR010 Coupler Main Concerns

Windows position calculation

Vibration mode 1 2 3 4

Frequency [Hz] 151 596 1475 1758

Pf [kW]

G
ro

w
th

 ra
t

Window

Coaxial line

MP simulation for the coupler

Inner conductor cooling w/o water

From, PH.Dthesis of FanboMeng
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Coupler RF test Stand

Power 

supply

couplers

Power 

meter

Control 

system

load

Travelling Wave: 20KW̆ Standing Wave: 8KW( phase shifter)

Test procedure

1.ARC: AFT

2.Vacuum interlock: 5E-

5Pa

3. T rise: < 10£
4.  MP voltage: <1V

1. Travelling Wave

Duty Factor: 1%, 10%, 

50%, 75%, CW

Freq: 100Hz,

2. Standing Wave

Duty factor: 10%, 

50%, CW

Freq. 100Hz

Phase shift: 10£/time

total shift: 90£
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10 MeV operation for 2 months, ceramic windows of 2 couplerswere leaking each CM.

Crack of ceramic window

10 MeV Coupler Operation
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New Coupler Design for HWR010

windows

Fieldemissione from

the cavity hitting on

theceramicwindow.

Couplers passed the power test

Ceramic windowE_ field


