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MAPPING MEASUREMENT FOR BEAM ENERGY POSITION MONITOR SYSTEM
FOR RIKEN SUPERCONDUCTING ACCELERATION CAVITY
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Abstract

Upgrades for the RIKEN heavy-ion linac (RILAC) involving a new superconducting linac (SRILAC) are currently
underway at the RIKEN radioactive isotope beam factory (RIBF). It is crucially important to develop nondestructive
beam measurement diagnostics. We have developed a beam energy position monitor (BEPM) system which can measure
not only the beam position but also the beam energy simultaneously by measuring the time of flight of the beam. We
fabricated 11 BEPMs and completed the position calibration to obtain the sensitivity and offset for each BEPMs. The
position accuracy has been achieved to be less than £0.1 mm by using the mapping measurement.
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Figure 1: Schematic drawing of RILAC and SRILAC. De-

pending on the installation location, three types of BEPM
(Type I, Type II, Type III) were designed and fabricated [5].
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Figure 2: Pictures of three types of BEPM. (a) Type I, (b)
Type 11, (c) Type 11, (d) cross section of the BEPM.
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Table 1: Mechanical Dimensions of Each Three Types of
BEPM

Typel Typell Typelll
Length of chamber 670 360 140
Outside dia. of chamber 58 58 85
Length of electrode 50 50 60
Inner dia. of electrode 40 40 60
Number of BEPMs 2 4 5

Unit of length and diameter : mm
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Figure 3: Picture of the mapping measurement device.
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Figure 4: Reference planes and reference coodinates.
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Figure 5: Measurement of the center position of the wire.
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Figure 6: Schematic drawing of the signal processing sys-
tem.

A RNTEHIENTE, TONE%E BEPM ORHFELEL L
TH5ZLIZ&E-T, BEOXKKFZR/NRICHZA TV,
FEOMITIZIE, RZPMLVEAY VT =T F 54 F—
(RHODE & SCHWART ZVT 8 [12]) Z FHWTH D, —
DR— b DS (Fig. 6 TlX Port2) 7 > 7 (R & K[13]
AA300-1S) THIE L. V1 Y — DAL S EKEDOH
MEFSRFIZLODE—L2EHEL, U1 Y =756 &BM
ANDBBBBERELTWD, RZ MLy v T =27
%54% DHER—PER- EHOFYV TV —vayv

. HIERNIZESBTIToTW5, £/ Rk s7 v
TOEEGESTZDIL, WEREANTWS, £/, 7V
1 ¥ —DERE (D) 1 2.6 mm T, % %1 7 BEPM @
& (Doyy) V& Table 1 IZEE L7 B TH S, Ry —
TINOEMEA V=XV A Zy 1d, € ZRBEROHFEER
e RN

6 Dout

JJ%eD (1

Zy =

TRITZEMNTE, Typel & Type I i 3022, Type I
3270 L WS ERE L NS, T T, ﬁ%&%ﬂb?
7=®1Z, BEPM ZHLD 1F 72 & I — %A 79 & i

Type I & Type I D4, 250 Q @ﬁﬁﬂ?ﬁiﬁ’i’)\ﬁ’bf W
%, BEPM ZHU D (H1F 72X I =810 T s hMill % R-+
VE—=X VAL, 250+50=300Q %0, EFETHEL
TREA Ve — X B, KD TR E L Ao 7z,

4. Ty EVIRIERR

£TOBEPM Iz LT, v v ¥y PlEsEmic & ol
E %47 > 72, BEPM AR DEE % 20°C

CIlZE&EL., E

X [mm]
Figure 7: Results of the mapping measurement.
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Figure 8: Results of the calculation. (a) Residual between
the real wire position and the position obtained from the
calibration equation. (b) Measured results of position sen-
sitivity coefficients.
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