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Abstract

For China Spallation Neutron Source (CSNS), the
septum magnets are the key parts of the injection system
and the lambertson magnet is the key part of the
extraction system. If the leakage fields of the septum and
lambertson magnets are large enough, the circular beam
orbit of rapid cycling synchrotron (RCS) would be
affected. In this paper, during the beam commissioning,
the leakage fields of the septum and lambertson magnets
will be studied and their effects on the circular beam orbit
will be given and discussed.

INTRODUCTION

China Spallation Neutron Source (CSNS) is a high
power proton accelerator-based facility [1] whose
technical acceptance had been completed in March 2018.
Its accelerator consists of an 80 MeV H- Linac and a 1.6
GeV rapid cycling synchrotron (RCS) with a repetition
rate of 25 Hz which accumulates an 80 MeV injection
beam, accelerates the beam to the designed energy of 1.6
GeV and extracts the high energy beam to the target. The
design goal of beam power for CSNS is 100 kW and can
be upgraded to 500 kW [2].

LAMBERTSON

Figure 1: Layout of the CSNS/RCS system.

For CSNS, the septum magnets are the key parts of the
injection system and the lambertson magnet is the key
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part of the extraction system [3, 4]. Figure 1 shows the
layout of the CSNS/RCS system. The magnetic test
results show that the leakage fields of the septum and
lambertson magnets are very small and meet the physical
design requirements [5]. During the beam commissioning,
in order to obtain the accurate circular beam orbit, the
leakage fields of the septum and lambertson magnets
should be studied and their effects on the circular beam
orbit should be discussed and removed.

LEAKAGE FIELDS OF THE SEPTUM
MAGNETS

There are two septum magnets (septum-1 and septum-
2) in the injection system. The magnetic test results show
that the maximum leakage field value of the septum
magnets is 12 Gs and the leakage field value at the
position where the circular beam passes is smaller than 1
Gs. Therefore, the leakage fields of the two septum
magnets meet the physical design requirements.
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Figure 2: Horizontal circular beam orbits while the power
of the septum-2 magnet is on (above) or off (below).

During the beam commissioning, in order to confirm
that the leakage fields of the septum magnets have no
effects on the circular beam, the leakage fields of the
septum magnets need to be studied and measured. By
comparing different circular beam orbits while the powers
of the septum magnets are on and off, the effects of the
leakage fields of the septum magnets on the circular beam
can be estimated. Figure 2 shows different horizontal
circular beam orbits while the power of the septum-2
magnet is on or off. Figure 3 shows different vertical
circular beam orbits while the power of the septum-2
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E magnet is on or off. It can be found that, no matter the
5 power of the septum-2 magnet is on or off, the horizontal
Z and vertical circular beam orbits are nearly unchanged.
%Therefore, it can be confirmed that the leakage fields of
+ the septum magnets have no effects on the horizontal and
g vertical circular beam orbits.
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Figure 3: Vertical circular beam orbits while the power of
the septum-2 magnet is on (above) or off (below).

LEAKAGE FIELD
OF THE LAMBERTSON MAGNET

There is only one lambertson magnet in the extraction
system The magnetic test results show that the maximum
g leakage field value of the lambertson magnet is 4 Gs and
. the leakage field value at the position where the circular
— beam passes is smaller than 2 Gs. Therefore, the leakage
N field of the lanbertson magnet meets the physical design
=~ requirements.

Similar to the septum magnets, during the beam
£ commissioning, whether the leakage field of the
< lambertson magnet has effects on the circular beam
E should be confirmed. Or else the accurate circular beam
o orbit cannot be obtained. By comparing different circular
% beam orbits while the power of the lambertson magnet is
~ on and off, the effects of the leakage field of the
° lambertson magnet on the circular beam can be estimated.
E Figure 4 shows different horizontal circular beam orbits
f while the power of the lambertson magnet is on or off.
§ Figure 5 shows different vertical circular beam orbits
-“.; while the power of the lambertson magnet is on or off. It
= can be found that, no matter the power of the lambertson
2 magnet is on or off, the horizontal and vertical circular
o beam orbits are nearly unchanged. Therefore, it can be
2 confirmed that the leakage field of the lambertson magnet
£ has no effects on the horizontal and vertical circular beam
orbits.

y distribution of this work must maintain attribution to the author(s), title of the

ence (© 2018).

WEP2P0017
304

©=2d Content from this work

HB2018, Daejeon, Korea JACoW Publishing
doi:10.18429/JACoW-HB2018-WEP2P0017

f LAM#0

\

|

|
I 1 fl | ‘!\\ A ‘\ f\ \\ {\.‘x\ S ;\\
} b e e ) \ N s \\ \\\g \Ji\_\[ ™~ \‘f

|

\

|

I I Ly | TN 110 N RN 1T 18 S T | AL |

LAM=0

B B B B B R —

Figure 4: Horizontal circular beam orbits while the power
of the lambertson magnet is on (above) or off (below).
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Figure 5: Vertical circular beam orbits while the power of
the lambertson magnet is on (above) or off (below).

CONCLUSIONS

There are two septum magnets in the injection system
and one lambertson magnet in the extraction system. The
magnetic test results show that the leakage fields of the
septum and lambertson magnets are very small and meet
the physical design requirements. However, during the
beam commissioning, in order to obtain the accurate
circular beam orbit, the leakage fields of the septum and
lambertson magnets need to be studied and their effects
on the circular beam orbit should be discussed and
removed. In this paper, by comparing different circular
beam orbits while the powers of the septum and
lambertson magnets are on and off, the effects of the
leakage fields of the septum and lambertson magnets on
the circular beam were estimated. It can be confirmed that
the leakage fields of the septum and lambertson magnets
have no effects on the horizontal and vertical circular
beam orbits.

Commissioning and Operations



61% ICFA ABDW on High-Intensity and High-Brightness Hadron Beams

ISBN: 978-3-95450-202-8

ACKNOWLEDGMENTS

The authors want to thank other CSNS colleagues for
the discussions and consultations.

REFERENCES

[1] S. Wang et al., “Introduction to the overall physics design of
CSNS accelerators”, Chin Phys C, vol. 33, no. S2, pp. 1-3,
Jun. 2009.

[2] CSNS Project Team, “China Spallation Neutron Source
Feasibility Research Report”, unpublished.

Commissioning and Operations

[3] J. Wei et al., “China Spallation Neutron Source-an overview
of application prospects”, Chin Phys C, vol. 33, no. 11,

[4]

HB2018, Daejeon, Korea JACoW Publishing

doi:10.18429/JACoW-HB2018-WEP2P0017

pp. 1033-1042, Nov. 2009.

M.Y. Huang et al., “Effects of injection beam parameters
and foil scattering for CSNS/RCS”, Chin Phys C, vol. 37,

no. 6, p. 067001, Jun. 2013,
doi: 10.1088/1674-1137/37/6/067001

M.Y. Huang et al., “Study on the magnetic measurement
results of the injection system for CSNS/RCS”, in Proc.
HB’16, Malmo, Sweden, Jul. 2016, pp. 46-48,

doi:

10.18429/JACoW-HB2016-MOPR002

Content from this work may be used under the terms of the CC BY 3.0 licence (© 2018). Any distribution of this work must maintain attribution to the author(s), title of the work, publisher, and DOI.

WEP2PO017
305 @

@



