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A Conceptual Study of an Injector System for a Proton Ring Accumulator
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A new injection method for a proton accumulators is proposed. This injection system is com-
posed of a heutralizer and an ionizer. The former is composed of focusing magnets and wiggler
ones, which are placed at the beam transport line outside of the accumulator ring. This is useful to
charge-change H™ beam into H° beam. The latter is composed of wiggler magnets and an optical
resonator which are placed along the linear part in the accumulator ring. This can ionize H° beam
into H* beam by the scattering between photon beam and H® beam under the Lorentz force gener-
ated by the interaction of the relativistic velocity of H° and the wiggler magnetic field. As there are
not any effect on the proton beam trajectory by the bump magnets in this device nor the beam
scattering by the foil as usual way, optimal design according to this method will be useful to reduce
the beam loss at the injector part of the proton accumulator ring. In the intense proton accumula-
tor ring currently developed, the reduction countermeasures of radioactive productions are one of

the most technical problems.
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® 1 SIEAHR{IE K UHBHRNT *2 SIEHEHan BT x5 SIkyis
7 % W i 4w % S T T S
3 (4 - b m %}, 8, 11| min, h, d 10 = 7 E
" B|(+o07 354 kg g, 9%, B ST 10'%] ~ 4 P
53 fiil ﬂ" s Vo kw1, L 10" 5 5 T
& #H|lT7T v T A K vt 10° | # # G
”&/}»}f(x‘ﬁ’;ﬁ [ . VR - K /L E L eV 10¢ A # M
o R v mol B FERMAL | u 0% & al k
x Ely v 7 3 cd 100 | ~ 7 ¢+ h
¥ @ fml|5 v 7 ]| rad 16V=1.60218x 10°'*J 07 #| da
ok B{RFIVT Y st 1 u=1.66054x 10°%" kg L d
10 2 t v F c
1070 | 3 ) m
%3 FHOLHE 6 STHTM S R
j»t ey 17
o |10 ST R4Sl liEiic 0|+ /| n
F R al 77 [P 3 HEF X L B AT 102 e - p
5] Fid B~ o v| Hz s ' % R i & 107 724 b f
13 Za—-rv| N m-kg/s FvrRro— L A 0t 7 a
£ 5, W B 2 A | Pa| N/m? < - v b
rAnF— (tE BB |V 12 — o J N-m N — W bar G
L&, BM &7 o v W[ Js ¥ vl Gal 1 &1 503 [[RERAUIH] F5 M, (¥
EAR., EM|s - o v C| As $ 2 09 - Gi MLy 19854 RITTIC & B, 7272, 1 eV
&L, BIE, &) ([ o M|V W/A [P N R BLU 1 udfitiid CODATA @ 1986 FHE%2
3? ’% 75 E 7 7 7 F F C/v 3 I rad {lﬁ‘l«;}i ot
® A K A - 4 Q| v L &|  rem o
Ay ¥y sy RS- 24 RS A/V 2. K4wk@EH, /o b, TN, ~7 Y
Bt ®lw 2 — 5| Wb V.s ]A: 0.1 nm=10"""m - bEFFTO TV AN ORNLLOTT
w o' ® ®|lF 2 3 :; xb/r‘:’ 1 b=100 fm’=10-%* m® CTHHBL 1.

- 3 . D | — 14 : A 1)
12575 4 AN ) I b/ 1 bar=0.1 MPa=10°Pa 3. barid, JISTHHRADIENEEDTH
ey A EBE | ervrE] C | Gal=1cm/s? = 10-m/s? BIBOX20HF T — s hTL
x gl — 2 v| Im cd-sr al=lem/s = m/s P
8 2 1Ci=3.7x10'°Bq °
w7 A ko m/m . 4. ECHIMFE 25T 13 bar, barnbd
i g4 e |~ 2 v oa B = 1 R=2.58x10"*C/kg . 3 B )

: a4 \ U IMito i) mmHg 2 20053
W N & ®&|7 v 4| Gy | Jkg lrad=1cGy=10 *Gy AL
# B’ 4 #®B|v-~xaupr]| Sy J/kg lrem=1¢Sv=10 *Sv ¢
1 =) &
H | N(=10°dyn) kgf Ibf It |MPa{=10 bar) kgf/cm?® atm mmHg{(Torr)| 1bf/in“(psi)
1 0.101972 0.224809 1 10.1972 9.86923 7.50062 x 10° 145.038
9.80665 1 2.20462 N 0.0980665 1 0.967841 735.559 14.2233
4.44822 0.453592 1 0.101325 1.03323 1 760 14.6959
¥ B 1Pas(N-s/m*)=10P(R7 X)(g/(cmss)) 1.33322 x 107" | 1.35951 x 107* | 1.31579 x 10°° 1 1193368 x 107*
ISE 1m¥/s=10'St( R k— 7 ) (cm¥/s) 6.89476 x 107 | 7.03070 x 10°? | 6.80460 x 10°* 51.7149 1
T J(=10"erg) kgf*m kW<+h cal (Gt &) Btu ft « Ibf eV 1cal = 4.18605 J (sl#dif)
*
;; 1 0.101972 | 277778 x 107" 0.238889 | 9.47813x 10" 0.737562 6.24150 x 10'® = 4.184J (AL
| 9.80665 1 2.72407 x 107¢ 2.34270 9.20487 % 10°° 7.23301 6.12082x 10'® =4.1855J (15°C)
% 3.6 x 10° 3.67098 x 10° 1 8.59999 x 10° 3412.13 265522 x 10° | 2.24694 x 107 =4.1868 J ((H#E A QLK)
- 4.18605 0.426858 | 1.16279 x 107¢ 1 3.96759 x 10" * 3.08747 261272x 10" (144 | PS ({LH )
&’ 1055.06 107.586 2.93072 x 10°* 252.042 1 778.172 6.58515 x 102 =75 kgf-m/s
1.35582 0.138255 | 3.76616 x 10’ 0.323890 1.28506 x 10°* 1 846233 x 10'* - 735490 W
160218 x 107" | 1.63377 x 1072°| 4.45050 x 10" *¢| 3.82743 x 10°2°| 1.51857 x 10"2?| 1.18171 x 107" 1
bivd Bq Ci 03 Gy rad L) C/kg R R Sv rem
8 I 8 ht
1 2.70270 x 10" & 1 100 ] 1 3876 M 1 100
fit 4 = Rt
3.7 x 10" 1 0.01 1 | 258x10°¢ 1 0.01 ]
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