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Abstract

The J-PARC linac is operated with design peak current of 50 mA from 2018. Further, a higher beam current is being
investigated for future projects at J-PARC. For operation with such a high beam current, it is important to understand
transverse and longitudinal beam properties especially in low-velocity region. A medium energy beam transport (MEBT1)
line between the 3-MeV RFQ and the 50-MeV DTL is a 3-m-long transport line to match the beam to the DTL and produce
a macro pulse configuration for a 3-GeV RCS. In this paper, recent measurements and beam tuning results in MEBT1

will be presented.
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Figure 1: Schematic of MEBT1.
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Figure 2: Transverse beam sizes in rms as a function of the quadrupole strength. (A) horizontal, (B) vertical. Two
measurement results at different period (red square: Oct. 2018, blue circle: Mar. 2019) are shown along with the fitting
by the PIC simulation (red line: Oct. 2018, blue dot line: Mar. 2019).
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Figure 3: Designed (purple dashed) and measured rms
phase space ellipses of the beam exiting the RFQ. Black

line: Oct. 2018, red dot: Mar. 2019.
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Figure 4: Result of the longitudinal bunch size measure-
ments using the RFD. The black circle, blue [, red A and
purple vV show the measurement results on Oct. 2018 and
Nov. 2018, Mar. 2019, and July 2019, respectively. The
black line show the fitting result for Oct. and Nov. and the
red line shows that for Mar. and July.

5. E—LREFEDAR

B A S & OHEA M ORPEAEFIZHED &, MEBTI
DFBFHEORBEZHELTWS, BRIDATY T
& U T, MEBTI FNiRIZEKE I N7z WSM-C £ 5
EHAROY—LATyRu—FERHELYIa L —
Y a v TCHIR U7z, Figure 5 IZA5R %2 /R, HIER
RORE-FR)vyIab—yay Rig - 58 1%
02mm AT—HLTW5B, il =2m{iED X
HETyRa—=TDATFy Tk, A2 L —=1X—1Z8
A5 —L0A2KMLAEZLDOTHD, ¥—LB R
DHEELHBHELTWS, HAERERIFALOUR %

PASJ2019 THPI039

HfsL. DTL FiiTCOVY —LHERE R I 2L —
YavoHEEfITo TS,

6— e X RMS
e Y RMS

—Xsm.

Y sim.

RM S mm]

‘ \ ‘ \
OO 1 2

[m]
Figure 5: MEBT1 (2B} —LT v Ruy—7D¥
Sab—Yay (FHt- R & WSMIT & & HIERS
FER - R,

6. F&&H

J-PARC UV =7 v 7132018 4E 10 A 5 &KEE—2
Y'— LR S0mA T —LAZ2ZEMELTW\Ws, Y
=7V I DFIFHRERICMNET 2 —L8ET 1~
MEBT1 (28 2851 b L OGO MIE Z 17 -
7zo BEAMIZBELTCIEYIal—Ya vy I AT Y
FO2E, TIVRVATI%BETHRLTY
L, ¥ MEAIZELTIEY I ab—Ya v 20%
MNT—H L TWaH, kbR ToflE i fllE
AN EDENH D, HHNEZHERTHDE, 5HD
H b KEAIZOIT T, Z2ho OflERSRIZED
< MEBTI1 OF#EFHEOHRE 21T > T3,

S Xk

[1] RE#R fth, 28 15 |0 H DRSS 2 E2E . pp.
889-892 (2018).

[2] Y. Kondo et al., Phys. Rev. Accel. Beams, 17, 120101, 2014.

[3] REMIFL A, 28 15 [a] H AR & 24 250 SCR. pp.
216-219 (2018).

[4] M. Otani ef al., Nucl. Instr. and Meth. in Phys. Res. Sec. A,
Volume 908, 11 November 2018, Pages 313-317.

[5] SFEPHE— BB M, 28 12 | H ADE 8 7 2 10 2 5w S
pp. 944-947 (2015)

[6] A.Miura et al., Proc. of the 1st International Particle Accel-
erator Conference, Kyoto, Japan, pp. 1008 - 1010, 2010.

[7] J. Qiang et al., J. Comput. Phys. 163, 434-451, 2000.

[8] F.James and M. Roos, “Minuit: A System for Function Min-
imization and Analysis of the Parameter Errors and Corre-
lations”, Comput. Phys. Commun., vol. 10, pp. 343 - 367,
1975.

[9] R.A. Jameson, ORNL/TM-2007/001.

[10] K.R. Crandall ef al., Report No. LA-UR-96-1836, 1996.
[11] W.T. Eadie et al., “Statistical Methods in Experimental
Physics”, North-Holland, 1971.

-835-



