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Layout of the RI Beam Factory (RIBF)

(Exp. Bldy.! May, 2005) (BFZ)
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Focal Plane Detectors
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New Rotating Target f =300 mm, w= 2000 rpm
cf. old one f =125 mm, w= 1000 rpm

Tested with 1pmA 8Kr beam



qeq

20

18

16

14

12

10

(Vivy)ZY3

25 30

vO: Bohr velocity



projectile target recoll compound nucleus
E b Br E b Br E b Br
system
MeV Tm MeV Tm MeV Tm
208ply + 58Fg 281 0.1020 0.708 191.6  0.0445 1.55 61.27  0.0222 2.05
208ppy 4+ 64\ j 309 0.1018 0.724 222.4  0.0479 1.52 72.71  0.0240 2.08
208ppy 4+ 707p 345 0.1029 0.746 | 260.0  0.0518 1.49 86.87 0.0259 2.11

energy separator

velocity separator

gas-filled separator

Ep/Ecn Er/Ecn bp/ben br/bcn Br p/Brcn Brr/Brcn
4.586 3.128 4.586 2.000 0.346 0.759
4.250 3.059 4.250 2.000 0.348 0.732
3.971 2.993 3.971 2.000 0.354 0.707




208Pp + %4Nj ? 2/1Ds + n
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Summary of 29%8Pb + %4Nj ? 271110 + n reaction

Nuclei NRIKEN nGSI Tio
+0.44
271110 11 11 1.63 ms improved
-0.29
+56 :
2711m110 3 2 69 1 ms confirmed
+13 :
267Hg 12 13 52 5 ms improved
+3.8 :
267TmHg 1 0 0.80 S possible
-0.38
Eopt(®*Ni) = 314 MeV
Eoptlcm) = 240 MeV



209Bj + ®4Ni ? 272111 +n
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Counts / bin

254Md ?  2%6Lr ?

260Dp ? 264Bp ? 268Mt? 272111
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Summary of 299Bi + ®*Ni ? 272111 + n reaction

RIKEN GS|
: Ea E: Ea
Nuclei| n T MeV flss. Tap MeV/
272111 | 14 3.8 ' ms|10.2~11.56 1.6 - ms|10.8~11.05
26Mt | 14 | 21 . ms|9.4~10.77 42 ") ms| 10.1~10.3
+0.31 208 +0.7
264Bh | 14 (0.89 ' s | 8.86~9.83 | 1.0 "7 s | 9.1-96
20Db [ 12 |5.7 oo s | 8.35~9.4 | 231 26 "0 s | 9.1~9.2
slrq 8 |18 . s |8.35~8.65 33 7 s | 84-85
Eopt(®*Ni) = 319 MeV
Eoptlcm) = 244 MeV




Summary of 29°Bi + 9Zn experiment

period
Beam Energy

Total Dose
Target Thickness
e GARIS
s(l-ev.)

upper limit (1s)

Irradiation time
Beam Intensity

9/5/2003 ~ 12/29/2003
5.03 AMeV
348 MeV at target half depth

1.21x10%°
1.37x10%8 /cm? (0.48 mg/cm?)
0.8 (assumption)

7.5x10738 cm?
1.38x1037 cm?

1390 Hours (58 Days / 74 Days)
2.42x10% /s (0.4 p-nA)



208pp 209Bj(HI,1n) reaction
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Ecm

Ex (MeV
- ( MeV) ( )
KUTY Mgller My & Sw
110 240.1 13.2 17.4 16.0
111 244 .2 14.1 18.0 16.4
112
113 261.1 12.5 15.5 13.8




Ecm

( MeV) EX (MeV) Ecm — E2nd_fission ( MeV)
Z

KUTY Magaller My & Sw KUTY Magaller My & Sw
110 240.1 13.2 17.4 16.0 -0.1 2.9 1.4
111 244 .2 14.1 18.0 16.4 0.7 3.6 1.9
112
113 261.1 12.5 15.5 13.8 -0.5 2.5 0.7
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Experimental conditions

Beam 54N 0.4~ 1 pmA
Total dose 4.0 x 1018

Target 208php 190~ 250 ng/cm? (98% enriched)
evaporated on 30 ng/cm? C
covered by 10 ng/cm? C

Br (GARIS) 2.05 Tm

P (GARIS) 75 Pa

Counting rate 10~ 20 cps



Summary of the measurement in year 2002.

208PP(64Ni,n)271110 reaction

date

days E.

Dose

number

T

S

n av
(1018) of events (mg/cm?2) (pb)
12.07- 25.07 14 310 1.0 1 230 1.8+ .
25.07- 01.08 8 313 0.6 3 250 9.0 %81 .
19.09- 22.09 4 313 0.4 1 190 6.4+ _,
24.09- 28.09 5 316 0.9 7 220 16 *83
28.09- 01.10 4 320 0.4 0 210 < 9.0
09.11-11.11 3 320 0.6 0 210 < 64
11.11-12.11 2 316 0.2 2 230 19 *26 .
Total 40 4.0 14

E., :energy from the accelerator. T, : average target thickness
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al 271110 a2 267Hs a3 2635¢ a4 259Rf a5 255No

Ep DT Ea DT Ea DT Ea DT Ea DT Ea
# MeV ms MeV ms MeV ms MeV S MeV S MeV
1 Ju 310 7.54 9.91 b 40.19 9.83 a 2.56 9.16 b 13.82 8.78 a 411.2 8.78
2 Ju 313 2.20 1073 a 68.40 982 a 17.6 8.56 b 3.13 8.87 a | 3947 8.87
3 Ju 313 46.0 10.44 a | 1158.6 9.73 a 5998.9 9.31 a
4 Ju 313 87.1 1033 a
5 Sp 316 4.63 1073 b 172.3 982 b 675.0 9.13 a 3.62 8.89 a 0.82 8.89
6 Sp 316 238.7 10.71 a 65.98 986 b 48.65 9.09 b 271 8.76 b 58.4 8.76
7 Sp 316 1.74 10.47 b 1594 9.97 b 718.7 9.04 a 0.43 8.87 b 2415 8.87
8 Sp 316 1.36 10.48 b 11.72 9.82 a 404.0 9.15 b 1.16 8.88 a 167.2 8.88
9 Sp 316 131 1051 b 58.96 983 b 959.0 8.83 a 214 8.42 a
10 Sp 316 0.057 1073 a 147.4 983 a 1322.5 9.19 b 9.14 8.90 a
11 Sp 316 3.59 1063 a 18.00 968 b 430.0 9.23 a 0.63 8.94 b | 296.9 8.94
12 Sp 316 3.80 1065 b 39.38 989 a 650.3 9.30 b 0.41 8.86 a
13 No 316 1.69 10.70 a | 101.68 990 b 385.9 9.23 a
14 No 316 0.92 1069 a 46.53 991 a 1751.0 9.30 b 344 5.94 b




Experimental conditions

Beam 54N 0.7~ 1.8 pmA
Total dose 1.30 x 10%°

Target 209Bj 210~ 310 ng/cm?
evaporated on 30 ng/cm? C
covered by 10 ng/cm? C

Br (GARIS) 2.05 Tm

P (GARIS) 75 Pa

Counting rate 2~ 10 cps



Summary of the measurement in year 2003.

209Bij(64Ni,n)272111 reaction

date days | E, ([1)((3?3) n (ngT/g\;n 2 ( ;’b)
12.02-25.02 | 14 |323| 32 | 3 310 |14 72
26.02-28.02 | 3 [323| 1.0 | 2 2710 |32 37
07.04-19.05 | 13 |323| 25 | 4 200 |24 70
23.04-30.04 | 8 [326| 25 | 0 300 < 11
30.04-08.05 | 8 [320| 20 | 3 250 |26 4%
09.05-12.05 | 4 |323| 15 | 2 280 |21 %f
Total 50 12.6 14

E., :energy from the accelerator. T, : average target thickness



l ©b)

272111 excitatbn fctbn

70

60 *GS|

50 T __  MRKEN

40
30

20

10

00 |- — 1—l—1 ----------

_10 AN A A S T S A T A S S S Y S M A |
3050 3100 3150 3200 3250 3300

ERb (M eV)

yrerpErrrrerrerrr e T T T T T
L -L 1




mamn062 strp #10

150

100

50

TOF (ns)



to GARIS

Nat.Ce

209Bj + 84N transfer products
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