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ué; Layout of CADS Demo Facility

Major target of CADS Demo Facility: DUMF ]
Demonstration of the ADS technology K\\{
for 10 mA CW beam. 25 MeV N

frequency 1625 MHz  162.5 MHz 162.5 MHz 162.5 MHz 325 MHz

outputenergy 2.1 MeV 5 MeV 10 MeV 17 MeV 25 MeV
cavity type 4-vane HWRO010 HWRO010 HWRO010 Spoke021
cavity numb 1 6 6 6 6
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'M\s? Milestones of CADS Demo Facility

2015/6/6
2016/6/30 5MeV, 10 mA, 2015/6/24 2016/1/2
pulse beam from 5.2MeV, 2.7mA CW
2.1 MeV, 10 mA, CW beam CM1 bearn foo OM1 4MeV, 1.7TmA, 1.5 hours
from RFQ CW beam from CM1

201712/31

2016/9/1
Assembly of CADS

demo facility /

2011/1/1 2018

Injector II of CADS
project start

2015/12/31
CIADS approved

. First HWR
First HWR pass vertical test  horizontal ooy 2015/2/13
2014/9/30 2.5MeV, 10 mA CW
2.5MeV, 10 mA, pulse beam from TCM
beam from TCM1

CW beam of 1~3

2018/12/13

CW beam of 25 MeV,

10 mA

2019
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<> Summary of beam commissioning

Power (kW)

100 150 200 250 300
Minute (min)

RFQ 2.1 MeV 1390 h 59 h 10 h
TCM1 (1 HWR) 2.5 MeV 208 h 22.5h 25h
CM1 (6 HWRs) 5 MeV 400 h 20 h Imax = 4mA
CM1+CM2 (12 HWRs) 10MeV Conditioning trouble with couplers

om? ONE0016, July 5th 2016, Msimo Sweden
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* Experiences and Lessons
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* LEBT and RFQ settings

* Transverse lattice verification of MEBT
* Orbit of MEBT and CM1

* Beam power ramping procedure

* CW beam and trips

* Beam losses with wrong phase setting

* 1staccident and lessons

e 2nd gecident and lessons
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uy Transverse lattice verification of MEBT
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Orbit from MEBT to CM1
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<> Beam power ramping procedure

1. 10 mA, 20 us/1 Hz beam, hardware calibration.
2. 10 mA, 20 us/1 Hz beam, lattice verification.

3. 1~2 mA, 20 us/1 Hz to CW, by steps.

4. 2 mA to 10 mA, by steps.
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No circulator for RFQ, to minimize P, RFQ vane water temperature
1s tuned down by 0.5 °C, 1.e. ~10 kHz for CW beam loading from 2
mA to 10 mA. Explanation, see THPM2YO01, Huang Ran, on July

7t afternoon.
LLRF controlled Adjustable Aperture
. . SARAF Annual
Water Mixer for in LEBT smoothly
N report 2012
RFQ stability changed the beam
19z 168,012 | 0 —TLE current
-10 A4 AL Iu ation antle(d;gr?.a]
Af: 1.6 kHz—0.5 kHz dl: 2 mA —0.1 mA

o &%



dp- > CW beam and trips
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Jan. 2th 2016, ~2mA, 4.0 MeV, CW, 7.5 hours
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1. P.overshoot, (from Arc in RF system), interlock
LLRF, turn off RF.

2. Wait 50 us, RF recovered to full RF power smoothly
in 30 ms.
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> Beam losses with wrong phase setting
N
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<> Phase curve analysis

Not sine-wave ==
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TOF combined
- Phase of BPM

Cavity Field map model predict TOF in
cavity and fit the phase curve.
Calibrate input phase and amplitude.
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%ﬁg’ A New phase scan App

o O o 2 A new phase scan App has
W N been developed, and is
250 SuCCCSSfUle used IIl SC CaVIty
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< e > > 15t accident and lessons

chooper

% chasber FC1 § DOCT1ACCTI

|

DS Inj ector ll_ Comrplssmmng Setup(5MeV) m flange

c:mm Scraper2 | |\ Slis-y Fize~y ¥ scrapersgd
AXT2 i ! Wire-Hay
l" ‘

*

ECRIS S0L1|Gate valye SOL2 chopper l Cryopump :mlj Mpusp

y S wq SOL1 | S02 | SOLS | Smd | SOLS | SUL6 2 sl Wy
Buncher2 ICT/FCT-1 HWR1 WE2  HWR3 HR4 @S E SlivH  WireH

ECRIS| LHEBT RFQ CM1 Moveable Dplate ; '

(CFSO __BPM D
Date: June 29t 2015
Beam state: 2.5 MeV, 2.7mA, CW, 1 min

Procedure:

1. Two paths are defined to do beam interlock, chopper and HV-IS.

2. Interlock threshold value of BPM was 1.0 volts, relatively lower. The
relay to shutdown HV-IS was disabled by triggers due to noise.

3. Chopper can be recover automatically after 13 s.

4. CW beam recovered after 13 s, and damaged the bellow the
bending magnet. Vacuum interlock triggered valves and FC at
LEBT. They are the actions of MPS.

5. Valve was inserted, but 1 s later than FC was inserted.

6. Secondary accident is the valve damage and the CM leak.

o &3
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1.

Self-check function of MPS may be important. To make
sure every action is in order in advance.

All trigger levels should be defined carefully, and be free
of noise.

Beam loss is detected by temperature sensors attached
to the beam pipe, and give signal to MPS system.
Interlock of Chopper should not recover beam until be
reset manually.

Action sequences of inserting devices after vacuum leak
should be clearly defined to minimize the damage of
machine.
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ECRIS  LEBT RFQ 13 HEBT BeanDump
Date: December 4th 2015
Beam state: 4.6 MeV, 3.9mA, CW, 90s Water |

leakage
1. The BPM upstream of FC was out of order. of FC

2. The current value measured by FC became
unstable but was neglected

3. Beam hit the FC off-centered by ~20 mm. It
drilled a hole to the water pipe of FC, then
water jetted into the vacuum pipe

Pump
with
water



Observe beam position on the FC/DUMP/target is important.
We developed an optical camera system.

Automatically check lattice during beam power ramping up.
Do not bypass any MPS signal until it is well understood or
you have the other hand to do it.

Stop high power beam to analyze any abnormal or strange

phenomena.
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. Great progress for beam commissioning of CIADS

injector Il has achieved during last two years.
Transverse lattice is confirmed with field overlap model.
Beam structure of 4.95 ms/5 ms with 50 us gap to utilize
the DBCM system.

Circulator is important for stable operation of cavities.

A new phase scan app is developed to understand beam
information, which is critical for linac commissioning.
MPS system is a “safe critical” system for high power
Superconducting linac.

20~25 MeV, 10 mA, pulse beam commissioning before
the end of 2016, collaboration with IHEP.
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Thanks for your attention

Thanks for the helps

from LBNL, J-Lab, TRIUMF, ANL, MSU/FRIB, ORNL, FNAL,
RIKEN, CEA/Saclay, IPN/Orsay, IAP, KEK, ......

HIT, PKU, SINAP.......

Welcome Collaboration!
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