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Abstract

It is important to evaluate the energy and phases of heavy-ion beams at the RIKEN RI beam factory (RIBF). Monitors
with plastic scintillators as sensors (scintillation monitors) have been used to measure the energy and longitudinal profiles
of heavy-ion beams. Two scintillation monitors installed in the beam transport lines are used to measure the particle
time-of-flight (TOF) between the paired monitors. In this year, for the purpose of real time measurement of the beam
energy, electrostatic pickups are newly designed, fabricated and installed in the beam transport line in the AVF cyclotron.

These monitor systems and results of experimental measurements of heavy-ion beams are reported.

1. XU®HIC

HHORIY—L47 72 MY — (RIBF) Tld, I#EX
NEEAA VE—LOMHEP I NVF—2HETEH
X, =LA, IE, B HUBROFHETTIZ B W T
HETHD, FEEFT, U—LAI X LVFXF—%2HlET S
7202, VUFL—VavEZ R =V AT LARBHANWTE
72 L2A ZOVATFAIZRWTIER, YAV TFL e
RF 7By 27 DRA T2 %, Time-to-digital converter
(TDC) 1IZ2&>TTFVENMEL, ZTDL AN T L%
BEIZED, MAMDOEY—LATB 774V EH/TNVS,
X 51T, TR —[HOHHZ EFMICHEL-280F=
X—%HAWV, ¥—ADORSTHR (TOF) #HIET BHIZ
0. ¥—LDZRXNF=2EF5N5, T, AVF YA
za b ryO¥—»LaZHAWT, HHRIEED DO
SIS ALBEIEHE D EBROBThbNT WS, T DEERIZH
WT, ¥—LIRXNF—-2EEIZHET 55 %, RIH
EOINEIZKELEDL D70, IERICEEIZRS, DA
BRIZA PR S N TV D EFAEHRE 21 A 1, 29.0
MeV D o ¥ — 512 & > T, 299Bi(a,2n) 21 At K%
WTHETED, V—AZ X VF—REVWHIZ3% T
N5 EPRIZ 24% W2, ARWHIZ 3% Thd &R
20% s B, £7-, EFGCEMEDE ORISR
TH5 20pg DINRIFZ, U—AZRIVF—DEWHIZ
3% TNDLINRIZT9% A, BWHIZ3% Thde
IR 1L 55% 5 B, BifE, B cirbiT v b EERIC
RWT, YUFL—YarvEZRXR—YVRATLAEHAVT,
P—LAIRALVF—DHEEZTF>TWS B, LarL, ¥
VFL—YaVESXR—V AT LATIE., U AREEK
DERHENRHY, VUFLU—R—=IZE—LZBHE LTS
HERIZIE, EBMa—Y — 13— L2 %265 FExH kAR
W, 6T, E— LR P EMMOMEHT, v
FL—X—0&mL, RENMETT S, ZDME%
g 2720, VIALXA LATHEEZTE2EEZEHKE L
T, &MYy 77y 70K, BEE2To7-, BTE.
AVEH A 278 b0 ryDE—L54 V24 VA= 1L,
V—LZxNF—OWlEE, Lo ryFlL—YarvE
SR =V AT LT LTI 2T W5,

* wtamaki @riken.jp

AVF Cyclotron Length

OSC (SCintillation monitor)
C01 - C02 2.7545 m

PP (Phase Probe)
C01-C02 3.8230 m

SC Co1

O
PP

From RILAC2”

Figure 1: Schematic view of the AVF cyclotron and the
beam transport line showing the positions of the scintilla-
tion monitors and the electrostatic pickup monitors.
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Figure 2: (a)(b) Longitudinal profiles of the D™ beam mea-
sured at CO1 and CO2 (see Figure 1). Each profile is fitted
with Gaussian function. (c) The measurement data over
5000 counts are fitted with two Gaussian functions.
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Figure 3: Photograph of a electrostatic pickup.
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Table 1: Outline of the Electrostatic Pickup
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Table 2: Electrical Specifications of Preamplifier

A—H— WENTEQ MICROWAVE CORP [7]
% ABL0300-00-3230

JEI I BRI 9 kHz %5 3.0 GHz

JAAT 4 XaT— 2.5dB typical, 3.0 dB Max @25 °C
A 32dB @25°C
1dBa>7 L wv¥ay +15dBm minimum

DC & 110mA, +15V

PP Downstream
Beam

PP Upstream
Beam

#_

Amp.i7

Oscilloscope
(Digitizer)

4 z;af

Figure 4: Block diagram of the electric static monitor sys-
tem.
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Figure 5: Beam signals measured with the electrostatic
pickups of PP CO1 and PP CO2.

- 1200 -



Proceedings of the 12th Annual Meeting of Particle Accelerator Society of Japan
August 5-7, 2015, Tsuruga, Japan

33 -
ke
®
).
32.8 2 ;
523
~ 326 296
[%) . <O
= 8o 5
~ K=]
5% i
= 324
Average
32.320 ns
32'2 T . i T n BUTTT T 1 T LB B ) LI R
32
0 100 200 300 400 500 600

Time (s)

Figure 6: Analyzed TOF measurement for 10 minute using
by a digitizer NI PXIe-5162 101,
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