55 35 %55 2 o OOt 5 kK OF K Vol. 35, No.2

2023 4E 2 A HIGH POWER LASER AND PARTICLE BEAMS Feb., 2023

LT R AR A -

hEEH P FIERCS FANX H'CT NERGEHEH

ﬁ';i% FEI 1,27 %%54\1,27 %ﬁr /%*%1,2’ fé_}ééaélll’ ? %1,27 ﬁ "ﬁ; 1,27
o ER Eas? NEF, O WNLED  hEr?
(LB P FIRRL =G, TR AR5 523803; 2. P EIFL =B i e W BLAF 5 T, db st 100049; 3. R} 2% g 2%, b3 100049)

OE: R U SR R BTN g R R B A O S O H M E AR, £
P 3 A v A B R B [ 25 2R B, IR 0H E 1.6 GeVe Sy TR B I 2k 0 B A% B R I W g OB ) R R
JEL 1 i B 75 4y, € 1-Dump B 2% B0 AF KO0 22 %6 T — 25 3 I SRR O 4% (HOCT) , FH T DU & o 58 4 31 %5 19 Hof
H(H#R B — B TR T T pA SR, HCT 55 5 s® W 2 R0 F il %5 08 T 4h T3, B A%k,
LR B oA TS (BT T PRI T, B BT BT 05 e A A IR, B (R M L, ST pA S R A I

KA. CSNS; H'CT; ik v i 3 W 42 5 pA 2%

hESES: TL506 MEAREE: A doi: 10.11884/HPLPB202335.220142

Development of an H’CT measurement system at the CSNS injection region
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Abstract: The high intensity proton accelerator of China Spallation Neutron Source adopts the method of
charge exchange injection. A carbon foil strips two electrons of H™ into H', and proton beams are multiturn-painted in
the phase space of the rapid cycling synchrontron for acceleration to 1.6 GeV. A new-developed beam current
transformer (H°CT) was installed at the I-Dump beamline to measure the incompletely stripped H™ and H° particles, for
the sake of an accurate measurement of the stripping efficiency, together with a study of the service life of the foil
stripper with different thicknesses. To measure such extremely weak microampere beam current, in the development of
the H’CT measurement system, we took into account the external interference and the noises from probes, cables and
electronics. The new design has minimized the impact of environmental noise, improved the signal-to-noise ratio, and
successfully measured the microampere pulsed current.
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Table 1 Comparison of stripping methods and beam parameters of similar accelerators in the world

facility pulse width beam intensity/mA beam instruments stripping method stripping efficiency
3 1. Al,O5 Foil 98%=+1%(estimated)
ISIS-RCS™! 200 - 250 40 BCT >3
H 2. diamond like carbon foil (DLC) 99% (simulated)
CERN-PSB** 400 ps(1.2 ms) 4020 BCT 1. graphite foil 99%
st BCT'H/H” monitor 2. carbon based foil ’
1. di d foil
SN 1 ms 38 BCM(FCT) ramonc fol . 99%(maximum)
2. laser assisted Lorentz stripping

1. carbon foil
J-PARCY! BCT+ lifi 7Y
600 s >0 CT+preamplifier 2. hybrid-type boron doped carbon foil 99.7%
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Table 2 Optimized electronics parameters

frequency/Hz macro pulse width/ps turns of torus/ turn droop/(%/ms) risetime/pis measuring range/pA
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