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Abstract

A test experiment of controlling the emittance shape was carried out as a part of the development of the beam
injection tuning method based on emittance and acceptance measurements. Since beam emittance and acceptance of the
cyclotron are measured at the same position away from an ion source, the emittance at an upstream position is
calculated by backward transport. The parameters of electromagnets in the upstream beam line are determined by fitting
calculation to obtain the emittance shape with specified Twiss parameters. The measurement results of the emittance

shape and the trajectory calculation results were in good agreement.
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Figurel: Beam injection line from ECR ion source to
emittance and acceptance measurement system.
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Figure 2: Measured and calculated results of the vertical emittance of 50.22 keV O%'. (a) Initial Emittance at I1S2 (b)
Calculated emittance at IS1 (c) Measured and calculated emittance at IS2: cl) a=0, f=4.2, c2) o=0, =16, c3) a=0,

B=24, c4) a=-0.46, f=5.2, c5) a=-4, f=18.2, ¢6) a=1, f=9.6

- 1124 -



Proceedings of the 14th Annual Meeting of Particle Accelerator Society of Japan
August 1-3, 2017, Sapporo, Japan

Twiss 737 A—H |25 T TRANSPORT O FFHifil
(AR EEA ST A—HERHOPERE R (I7—) &
TURTLE #HHEAER (KE) Z(c)-(cO)TRLIZ, ZNZ
NOBEITBNTZIv & A ER: BB RN R
<—FHLTRY, KIFEICLDmIZ AR A A
I CTHHI MR,

5. FLHESBEDFTE
TIRTRAARED~F T DD TIvE AN
WHIEORER AT o7, WELTm Iy X AT —H il
FrANZEEL C B =y 2 AR ML, Zhva v
THELTZ Twiss 73T A—Z DI AL AARE25 L9,
E—ATAD 2 ODIV I AREBERLA DR E R
T4 T4 7 FHEIZIORD T2, ZORBIE I E F 1%
DO EEIv 2 AL EAFERNBEL L TBY, &)
EIZLD I H U ATEREN OB W2 sl LT,
AN ENLENS _EIED 2 DDV JAREREA T
B SNDHE — LT A TORBREIT 720, 5% I1TE
HEZ @O 57280 SHIZ B D5 M B AT (HAM)E
BRETOE — LT T NI X2 AT IR 21 T
709, Fio, KOIEfERE — Mgk E O | =y F

PASJ2017 WEP(93

AD 4 WILHEEITV., ZOF —Z 2SRk %
17729,

SE XX

[1] K. Arakawa et al., “Construction and first year’s operation
of the JAERI AVF Cylotron”, Proc. 13th. Int. Conf. on
Cyclotrons and their Applications, Vancouver, Canada,
1992, pp. 119-122.

[2] Kashiwagi et al., “A transverse emittance and acceptance
measurement system in a low-energy beam transport line.”
Rev Sci Instrum., 2014, pp. 02A735-1-02A735-5.

[3] Kashiwagi er al, “Effective emittance expansion for
transverse acceptance measurement of an AVF cyclotron.”
Proceedings of the 11th Annual Meeting of Particle
Accelerator Society of Japan, 2014, pp. 1181-1183.

[4] Kashiwagi et al, “Development of a fast emittance
measurement system with the slit-harp method.”
Proceedings of the 13th Annual Meeting of Particle
Accelerator Society of Japan, 2016, pp. 619-621.

[5] George. H. Gillespie and Barrey W. Hill, “Particle and
accelerator modelling software for industrial and laboratory
beamline design”, Nuclear Instruments and Methods in
Physics Research B 139, 1998,pp 476-480.

- 1125 -



