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® At the beginning of June , RF CW achieved,2014
® June 6th, the first beam, energy is 2.15 MeV ,2014
® June 30th, 10 mA, CW beam, beam power 21.6 kW,2014

® ECRIS + LEBT + RFQ + MEBT + TCM, 2.5 MeV,2015
® RFQ commissioning, validate CM design.
® CW operation with 10 mA in Feb, 2015 successfully

® ECRIS+LEBT+RFQ+MEBT+CM®6, 5 MeV
® 10.2mA,5.3MeV, pulsed beam at 6th Jun:2.7mA,
5.2 MeV ,CW at 24*" Jun ,2015

® ~25 MeV at IMP, Sept. 2016 — 2017
® Cooperation with IHEP

6th Open Collaboration Meeting on Superconducting Linacs for High Power Proton Beams,Daresbury, UK May,24,2016



® June 6'",2014, the first beam, energy is 2.15 MeV

® June 30", 2014,10 mA, CW beam, 4.5 hours, beam power 21.6 kW

® July 18th-19th, 2014,tested and peer reviewed by CAS

® Total operation time is ~“1000 hours including CW@10mA around 10 hours
® Record of non-trip operation is ~220 hours
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June 30, 2014, Beam is
CW. The current jumped
from ~5 mAto ~10 mA,
kept for 4.5 hours.

lon source arcing is the

main trips and caused the
AMP shutdown finally.
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@

2. Beam commissioning Kelj MEBT&TCMl

ECRIS+LEBT+RFQ+MEBT+TCM1+D-Plate ~2.5 MeV at 10 mA

Energy measurement : BPM1-DP, BPM3-DP, Time of flight
Energy measurement: Slit2, deflection dipole, FC4
Beam current measurement: DCCT-DP, ACCT2
Transmission efficiency measurement: DCCT-DP, ACCT2

et

® Oct. 1%, 2014, first beam from TCM1, 2.6 MeV, 2.3 mA, Transmission ~100%

® Nov.25, MEBT and TCM (HWR010) operated at 2.67MeV@CW mode around 6 hours. The max
current was 3.6 mA and beam power >9.6 kW.

® Feb. 5%, 2015, 2.51MeV/4.2-10.83mA/72m, Feb. 13rd, 2.55MeV/~11mA/60m.

® Hours on Nov. 27, Total operation time was ~ 200 hours.
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Feb. 131", 2015, ~11mA, 2.55 MeV, CW, 60min; beam power 28kW.
Beam stop due to ion source trip.
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Jun. 2 2016, ~2mA, 4 MeV, CW, 7 hours; Beam stop due to RFQ system
shunt down.
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40  Beam loss control
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WA Beam commissioning Issues for the

Prototype of C-ADS injector

» Beam loading effect of RFQ with 10mA proton beam

» Beam tuning of RFQ for high beam power linac

» Benchmark between simulation and experiential results
» BBA experiments

» Beam loss control and detection

» 6D-emittance measurements with no-interceptive BPMs

6th Open Collaboration Meeting on Superconducting Linacs for High Power Proton Beams,Daresbury, UK May,24,2016



— Splitter

——— DCCT Beam Current at RFQ exit (mA)

Water Temperature of Beam Stop (°C)
RF Power (KW)

Coupler Ly 80 140
X - T ,10mA CW 75 |
m ¥ -
10 \ ‘ 70 120
! \\ ECRIS Trips L 65 [
L 100
ot - [ Feo
6 - |7 ( 50 |
] ml ] [ 45 |60
“4 /)| | af ~ 10KHz - 40
40
| L 35
2- 30 |
Rl &
L 25 |
5 " (20 L0

T v T v T Y T v T
2014/6/30/13:00 2014/6/30/14:20 2014/6/30/15:40 2014/6/30/17:00 2014/6/30/18:20

The RF power amplifier is tuned to compensate the
beam loading effect.
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ADS Injector I Commlssmnmg Setup

!

ECRIS LEBT

~2.18mA 200us/1Hz

0.8 n=97% — =k 020
0.6 018 /:
04 0.16 s
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Emittance with different G,
Maximum transmission is not enough, matching tuning should
be considered for the high beam power linac!

G2(A)
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° Benchmark between simulation and

222 . .
experiential results

Beta_x Beta_y

Alpha_x (m/rad) Alpha_y (m/rad)
Exp 0.3 0.22 -0.11 0.12
Parmteq 0.46 0.27 -0.10 0.12
Totoutis 0.20 0.22 -0.18 0.11
Track 0.22 0.23 -0.31 0.11

X(nm) - X'(mrad) : ] X(mm) - X'(mrad) E; |

§ 2.-0.30;b,=2.07
! a,=-0.31; b,=1.67

a.=0.61;b,=0.87
| a,=0.28:b=1.84

g 2--058:b=093 W a=-067b=1.04
E o-0;b=-174 B a=0.21:b =158

a,=0.80:b,=2.12
a,=-0.26:b,=1.57

The accurate beam parameters from RFQ cavity by multi measurements!
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BPMA4 0.434

“null comparison
method” is
proposed to
measure the
BPM offset.

Y (mm)
0.559
0.432
-0.325
0.158

6th Open Collaboration Meeting on Superconducting Linacs for High Power Proton Beams,Daresbury, UK May,24,2016



Y{mm) s BPM7
s BPMO
----- Fitting

l\Valve

S L — <L i 13.23 pga experiment for SC solenoids are carried

Y -0.49 1.61 -0.25  -0.38 1.05 out, which is very helpful for SC tuning!
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128 hours beam including
2.1MeV, 4.5h,10mA, and 6h

2.1MeV, 10mA, 100us, 1Hz

- 2

2.1MeV, 1mA,CW, 6-7mins
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The 6-D Twiss parameters can be calculated by scanning technology.
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0 Multi-Q scanning
g srye - BRI Small beam size inside the BPM
o | O Benchmarked with silt + wire scanner
Wiilp B EW I (e method
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Noninterceptive transverse emittance measurements using BPM for Chinese ADS R&D project (NIMA)
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Summary and outlooks

® RFQ with CW 10mA, stability still on the way.

® Transverse emittance has been studied carefully to
avoid beam loss form mismatch, longitudinal is the point
next step.

® BBA experiments has been carried out to avoid beam
loss form beam displacement.

® The temperature sensor has been applied to detect the
beam loss for SC linac.

® 6D-emittance measurements with no-interceptive BPM
is proposed and the transverse implemented
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