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IV. OPERATION RECORDS

Operation report on the RIKEN AVF cyclotron for 2018
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The yearly report on the operation of the RIKEN
AVF cyclotron (denoted as AVF hereafter) for the pe-
riod January—December 2018, is presented. AVF has
four beam courses of various ion beams used for stand-
alone operations: C01 (machine study), C03 (RI pro-
duction), E7TA (CRIB), and E7B (student experiment).
In addition, AVF is used as an injector of RRC. In
this mode, beams are delivered to three courses: RRC-
RARF, RRC-IRC E5, and RRC-IRC-SRC. The beam
courses are shown schematically in Fig. 1.

The yearly operation statistics and beams accelerated
using AVF are summarized in Table 1 and 2, respec-
tively. Remarkable operations achieved this year in-
clude a development test of C-foil and a demonstration
experiment of nuclear transmutation. For C-foil devel-
opment, an endurance test was performed for 150 h at
C03. The experiment to demonstrate nuclear transmu-
tation was carried out at C03. Most of the delivered
time to C03 (2067 h, twice as long as that in the usual
year) was spent on this experiment. In the RIBF exper-
iment (RRC-IRC-SRC course), the beam was continu-
ously delivered without any break for 600 h, out of a
total delivered time of 820 h. In a total operation time
of 5042 h, only 7 h was spent for AVF repairs. In the
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Fig. 1. Overview of AVF cyclotron with ion sources, exper-
imental courses, and beam transport line to RRC.
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last experiment in July, a cooling water pipe of PHASE
SLIT leaked inside the AVF vacuum. Therefore, the
RARF experiment was canceled.

Table 1. Comparison of AVF operation statistics with that
of the previous year.

Particle  Energy [MeV/u] Course
Stand-alone operation
d 11.00 E7B
d 12.00 C03.E7B
d 14.00 Co3
a 6.50 ETB
a 7.16 ETB
a 7.25 Co3
a 12.50 C03, E7B
Li 5.60 E7A
Li 6.00 C03,E7A
g 7.82 C03
B¢ 7.30 Co03
i) 6.08 C03
) 7.00 E7A
*Ar 378 Co3
Operation as injector of RRC
e 7.00 RRC - RARF
By 3.97 RRC - RARF
i) 4.51 RRC - RIBF
®ar 5.19 RRC - RIBF
0ar 5.20 RRC - RARF
*SFe 5.00 RRC - RARF
#Kr 397 RRC - RARF
ey, 3.78 RRC - RARF

Table 2. AVF beam list in 2018.

AVF stand-alone operation 2017 2018
Tuning of AVF [h] 742 886
Trouble of AVE [k] 4 6

C01 M.S. [h] 32 0
C03 exp. [h] 1113 2067
E7A exp. [h] 245 262
E7B exp. [h] 597 274
Sub total [h] 2687 3489

AVF operation as injector of RRC 2017 2018
Tuning of AVF [h] 141 132
Trouble of AVF k] 4 1
RRC-RARFexp. [h] 564 600
RRC-RIBF exp. [h] 549 820

Sub total [h] 1254 1551
Total [h] 3951 5042




