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Overview of CSNS

3
- 80MeV Linac CSNS | CSNS-I
AT e .
Average power (kW) 100 500
Pulse repitition
+
frequency(Hz) 23 25+23
Energy (GeV) 1.6 1.6
Average current(pA) 62.5 312.5
| Linac beam energy (MeV) 80 300
. Linac beam peak current
2011 start construction (mA) P 15 40
201 m commissionin
015 start beam co SSI0NINgE Pulse width(us) 500 650

2018 start operation for user program(20kW)
2020 Reach the design power (100kW)
2024 60% more than the design power (160kW)

lauch the CSNS power upgrade project (CSNS-II)




CSNS Linac status With 42% chopping
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2 CSNS-II Linac

50keV 3MeV 80MeV 165MeV 300MeV
) Double-Spoke . Elliptical
H RFQ MEBT DTL otéa‘ztiepso . cavities _W
Bo=0.5 B,=0.62
324MHz 648MHz
10cryomodules 8cryomodules

2 DSR/cryomodule 3cav/cryomodule

&R A

< > & \|

1™ 1260mm ! 7S
2822.928mm mm 4681.546mm 1400mm

The 1on source has been changed from a Penning surface plasma source to an RF-driven H-
source

The RFQ has been redesigned to reduce the surface electric field.

The focusing lattice of the DTL will change from FFDD to FD to reduce the beam envelope.
A new superconducting linac will be installed after the DTL to increase energy to 300MeV.
The LEBT. MEBT and LRBT have all been adjusted for higher beam intensity.
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» LEBT adjustment

LEBT for CSNS linac (15mA, 80MeV)
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LEBT for CSNS-II linac (40mA, 300MeV)
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MEBT adjustment

MEBT for CSNS linac (15mA, 80MeV)
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GVY=gate vale DR=drift space

ST=steering magnet

FCT=fast current monitor
CT=current monitor

Q=guadrupole magnet

BPM=beam position monitor
EM=emittance monitor

PR=profile monitor

MEBT for CSNS-1I linac (40mA, 300MeV)
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3 Transverse collimators
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MEBT transverse emittance measurement
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MEB'T orbit correction
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S FCTSs, stability within £0.5°
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RFQ End Plate

e The 1*FCT and 5" FCT are used for energy measurement, the distance is >19 B
* The design energy of the RFQ is 3.0258MeV
* Measuring the beam energy with TOF (Time Of Flight) method : 3.027MeV

[0 Phase scan

ifference vs. Cavity Phase
oL Analysis | FCT Phase Difference vs . Cavity Phase

 The intersection point is the bunchering phase -90° . Buncher 1
* The cavity amplitude can be dertermined by comparing "
the measured beam phase difference with model prediction:

Wyt = EoTL cos(ps + Ap) + W,




DTL beam orbit and beam transmission 11
The CSNS DTL contains 4 tanks, accelerating beam from 3MeV to 80MeV
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O Phase Scan Signature Matching Method

FCT Phase DI (deg)

2 DTL phase scan
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XAL, Pasta (an RF phase scan and tuning application)
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FCT Phase Diff (deg)

100

FCT Phase Diff (deg)

DTL energy measurement
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Analysis - FCT Phase Difference vs. Cavity Phase

FCT Phase Diff (deg)

Analysis : FCT Phase Difference vs. Cavity Phase
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%2 LRBT adjustment
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LRBT for CSNS linac (15mA, 80MeV)
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[0 Emittanc at the exit of the DTL
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2 Transverse emittance mitigation 16

O Modifying the buncher settings O Adjusting the DTL lattice
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LRBT obrit orrection and phase scan
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=2 Superconducting linac diagnostics °
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Commissioning of superconducting linac 19
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Summary

® The CSNS Linac has been tuned to the design energy and design beam intensity.
The diagnostics installed in the linac are functioning well for commissioning and operatior

® |n order to increase the beam intensity of the CSNS-1II Linac, the diagnostics for
longitudinal measurement are essential for performing beam matching.

® After the existing lianc, a new superconducting linac will be installed, and new
non-intercepting diagnostics need to be developed.
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