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Cyclotron Facility of Research Center for Nuclear Physics (RCNP)

Neutron TOF Course

East experimental hall Ring Cyclotron

Focal Plane Polarimeter ~ West experimental hall
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Measurement of the beam

profile by the radial probe \R_r AE 1R,
“ 2E, 2N
N Eox
Integral AE
Differential electrode

electrode - :
\ / Turn separation : AR

Large radius

A 4

Small radius

Equilibrium Large one turn energy gain : AE

orbit _ _
High accelerating voltage



Isochronous field Phase excursion

W, Gap W, = (360 )x h j
< > < > >
be for example,
N =10 (turn)

, , , , ’ Ad = 15 (deg.)

AE =V, x N’ = 50 (kV) x 10 (turn)
Center > Extraction  O(AE) =17 (keV)

W, =53 (42) mm : ~ 20 turns l

Gap =47 (18) mm : 10 ~ 20 turns

Local distribution of the magnetic
Averaged phase of multi-turn is measured. =) field is important.

No measurements at several radii. It should be as smooth as possible.
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RCNP AVF cyclotron
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Initial setting currents to trim colls.

1. Equilibrium closed orbits
at several radii

2. Isochronous condition =)

(Ap < 30 deg.)
(by K. Hosono)

Proton: 64.63 MeV, 16.84534 MHz, Main coil current = 580.748 A

Solution of the eq. of motion
by RKG integration method.

from the entrance of the
inflector to the extraction
radius of the cyclotron.

1 -2 min. (CPU time)
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Current (A)

Trim-coil currents: 3He 88 MeV (420 MeV) 11.690 MHz, Vdee = 38 kV
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3He 88 MeV Dec. 02, 2003
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{90,000 &s )
Current Paa. ( 5902.748 == )

New initial parameter. After adjusting currents of a few trim-
coils at the extraction region.






Table 2: Specification of the power supplies for trim coils, dipole and quadrupole magets

Coil or magnet | Max. current (A) | Max. voltage (V) | Polarity | Stability (/8h) Ripple
Trim #1 1000 12 no 0.64x107° | 0.29x 10~
Trim #2 500 6 yes 0.78 x 10™° | 0.10 x 1076
Trim #3 500 6 yes 0.70 x 10™° | 0.15 x 107°
Trim #4 300 5 yes 0.88x 107> | 0.81x107°
Trim #5 300 5 yes 0.78x 107> | 1.53 x 107°
Trim #6 300 5 yes 0.80x 1072 | 031 x107°
Trim #7 300 5 yes 0.63x 1072 | 0.51 x 107°
Trim #8 300 5 yes 1.00x 1075 | 0.54 x 10~°
Trim #9 300 5 yes 0.88x 107> | 1.04 x 107°
Trim #10 300 5 yes 0.80 x 107> | 0.28 x 107°
Trim #11 300 5 yes 048 x 107> | 0.34 x 107°
Trim #12 500 6 yes 0.89 x 107> | 0.10 x 10~
Trim #16 300 5 no 0.48 x 1075 | 0.34 x 1075

Mag. channel 1000 6 no 0.79 x 10> | 0.20 x 107°
Dipole Al 450 70 no 0.42x 107> | 0.30 x 1076
Dipole A2 450 70 no 0.83 x 107° 0.13 x 107°
Dipole A3 450 45 no 0.69 x 102 0.42 x 106

Quad. magnet s 45 no 0.40 x 10~* | 0.60 x 107°

Quad. magnet 35 40 no 0.30 x 10~4 0.80 x 107°
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AVF & B % DR

Accelerationg frequency 6-18 MHz
Max. accelerating voltage 100 kV peak
Max. accelerating RF power 400 kW
Flat-top harmonic number 5 7,9

Max. flat-top voltage 5 kV peak
Max. Q-value of flat-top RF power 15 kW

Max. flat-top resonator voltage 80 kV peak
Max. flat-top resonator current dnsity | 50 A/cm
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p: 10-400 MeV
40Arst : 5MeV/u
86Ar23* . 8.5MeV/u
19F4+ : 100MeV, 500nA

PF 419 Pt 5 22Fr (19.3m)+ xn
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Dispersive Transport Achromatic Transport
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B/ 2007 1 24 16 53 52
MR |- - FPEE
height 16290.12 1727.18
X_0 0.77 0.71 mm
X _sigma 0.95 2.56 mm =
X' 0 3.38 3.01 mr 95 £
X'_sigma 1.02 4.2 mr emh_070124165352.csv 2
correlation (rho) -0.25 -0.32 >
constant 24.27 g
£

1-rhor2 0.94
r.m.s. deviation 213.52

-
emittance (sigma) 0.94 * mm mr
Emittance (50%) 1.30 * mm mr
E mittance (90%) 4.33 * mm mr
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18GHz ECRIS B§%&

N 6+: 15ppA
Without charge stripping, 64MeV/u from Ring cyclotron
With charge stripping, 80MeV/u from Ring cyclotron
“0Ar 8+: 10ppA
5MeV/u from AVF cyclotron
12+: 2ppA
Without charge stripping, 36MeV/u from Ring cyclotron
With charge stripping, 42MeV/u from Ring cyclotron
13+: 700pnA
Without charge stripping, 42MeV/u from Ring cyclotron
84Kr 22+: 200pnA
7.5MeV/u from AVF cyclotron
8K 23+: 600pnA
8.5MeV/u from AVF cyclotron
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Beam profile at the Wien filter position

(middle of two electrostatic quadrupole lenses)
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'Li%* : 40 pA at 416 deg.

1000 |

4/1 —3#16 350degC, pos=3mm,
4/2 14/4 %/3 acc.cur.=2.7mA

14/2
6/3 1/ /4 —#17 400degC, 2mm,
100 12/6 (\14/6

?/1 . 2.9mA
12/
171 16/8|7/3
6, 12/2

14/3 6/1
16/3

—#19 410degC, Omm,
2.6mA

—#20 416degC, -5mm,
4.3mA

FC[microA]

16/2

-—h
o

14/1

28/3 16/1
12/’1 | — |

50 60 70 80 90 100 110
BM[A]

20 30 40 .o/

SR OBHFERE:
Li RREH > ITA~E->4— T VRERE— Li 8 CUIT AR TRE
» 500°C ftAkDA—7
vy fHr = EMW
EEXI B — Ny —4
» F—T TR D& EAL



1000

oL0

200

100

o

Energy (MeV)

20

10

Energy at R = 100 cm (MeV/nucleon)

1 2 3 4 5 B 8 10 20 49 60 80
T T i — T 3|Q \'_‘\‘ T XD7+ T T T TT
2% [ X PRpdone | Wap
25 X PO3F | XTI *Ne
o Pls y/‘ 104 160
20\7)( x)(lg* {2/ . 9;)/(3‘/ 12~
)(Xi7‘ i ‘97;;/ 62"
154 )(15+ Ad. 7%2‘)/ v/& g
/)‘A(3+ )(//g: 5 /I/)(/ //,// OF p 7L1
> "/ / |6y .
p Pl A, A AN el 3y
11 A w111+ 5% = A5+ | X A o T
ped e /:7" 5+ 1 4;/// 3+ 3+ [‘He A
A - x Xl | S
vl 7 X1 7 X i S 4
Pl B+ Pl i 7 il Pl A
8+ X f}/ | S ) PP A
2 A e | ¥ I
Pl Pl AW A W
ARV 4P SV O NAP LI L
P A ardaa
Palla Y VAL / //
/{/’/// // /A// Ju/ /// >
1s 1* ///// First harmonic
A// / 4 ,/ |
3 % / 10 20

Orbit Frequency (MHz)
RCNP AVF



SRR FCE

A, REEE KB E. MLz, BH E,
EAET, HAMZE, AR B, KU —, HaE S,
EKE—, RIERT. KR, ZE M, BRARE.
RS, M ATER], ARIEZ . RITHE—, HEEKRR,
eHE =S, THAE, /1A [, TERRIRT,
RE—E, M#HIER, KREZB
EARZHE(FEER).)IIDRE (KTHATX)



	
	18GHz ECRIS 開発

