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BigRIPS M $ii 58 Bl 14 45

High enough to well identify charge states
thanks to the track reconstruction!

238) + Be at 345 MeV/u A/Q spectrum for Zr isotopes (Z=40)
Z vs. A/Q plot 10 ¢
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238 £ —.Ls 345 MeV/u, ~0.22 pnA
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Pb 0.95 mm
Target Be 7 mm Pb1.5mm | Be 5.1 mm | Be 2.9 mm +AL0.3 mm
Bp (Tm) 7.2 7.4 7.6 7.0 7.902 7.990 7.706
/ Aplp 1% | £1% | 2% +0.1% +3% +3% +3%
Degrader None | None | None None F1:1.29 F1:2.18 F1:.2.56 mm
mm mm F5: 1.8 mm
F2 slit (mm) | =30 +30 +30 +50 +13.5 +15.5 +15
Target Be 4.00 mm | Be 4.93 mm* | W 0.7 mm* Be 4.93 mm W 0.7 mm
Bp (Tm) 7.306 6.950 6.950 6.950 7.300 6.950 7.300
Aplp —2%/+3% —2%/+3% —2%/+3% | t0.1% | £0.1% | £0.1% | £0.1%
F1:1.27 mm | F1: 1.27 mm | F1: 1.27 mm
Degrader | 5.4 40 mm | F5: 1.40 mm | F5: 1.40 mm | None | None | None 1 None
F2 slit (mm) —3/+15 —4 /+15 —4/+15 +120 +120 +120 +120
F7 slit (mm) —5/4+25 +15 +15 +120 +120 +120 +120
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AR 238U + Be(7Tmm)at Bp=7.2 Tm

May 2007

=1 setting, no energy degraders used

Bp=7.2 Tm+1%

— LISE++ abrasion fission Fairly good reproduction
BylLse++ &

Bp=72Tm
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238186+ 345MeV/u + Be
Abrasion fission

TTHRIRZR (20085F)

3 settings, energy degraders used

—— LISE++(ver. 8.4.1)

2381 J86+ 345MeV/u + Pb
Coulomb fission
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4 RCBTEE: 238U + Be

Transmission [& LISE++ ZHIN TR BT 71=,
3% - - —&— 2007A(Be 7mm. 7.2 Tm) —%— 2008A(Be 5.1 mm. 7.902 Tm)
~U 345 MeV/u + Be —8— 2007B(Be 7 mm, 7.4 Tm) 2008B(Be 2.9 mm, 7.990 Tm)

—¥— 2007C(Be 7 mm. 7.6 Tm)

LISE++ simulation
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A R ERE: 28U + Pb

T Transmission IX LISETT ZHCHIE Do,

>3 5 - \
‘DS[_] 345 MeV/u + Pb —&— 2008(Pb 0.95 mm. 7.706 Tm)
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Production of higher-Z neutron-rich isotopes

usmg m-fhght fission of #°°U at 345 MeV/u
. | "~ Oct. 2011
Comparison of production rates

17Ho | 172Ho

Tb-167 31 E+00 2.6 E-01
Tb-168 WOO 11E-01
Th-169 gﬁ 25E-02
G166 A\ A 25 E-01
Gd-167 \\((\ 53E-01 4202
Gd-168 ?(@ 13E-01 65E-03
Eu-165 76E-01 T4E-02
Eu-166 13E-01 6.2.F-03
S 164 1 4F-01 9.9 F-03

Exp./LISE++ ~10 |

f

Abrasion fission model

N 102 103 104 Experimetal data:
 Particle identification is made with Z vs A/Q plot.
BigRIPS setting : Tuned for 18Gd (63+, 64+, 64+, 64+)

at (D1, D2, D3-D4, D5-D6) LISE++ simulation:
* Target: Be 4.926 mm . Version 9.2.126

- Bp01: 6.950 Tm, Bp12: 6.496 Tm i N R .
. F1deg.: Al 1.27 mm, F5 deg.: Al 1.40 mm Abrasion-Fission model is used.

. F1 slit: -64.2/+42.8 mm. E2 slit: -4/+15 mm » Contribution from the projectile fragmentation is

e F7 slit: -15/+15 mm not included.
* Transmission is obtained with “distribution-mode”.



Angular and momentum distribution for

168Gd (Z=64) fragmentS e

DC HITS= 01 = bripsanaci.rarfadu.riken 9o J5
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[%¥] 168Gd : Monte Carlo Transmission Plot | s

168Gd : Monte Carlo Transmission Plot

dp/p=6.00% Wedges: Al (1.29 mm), Al (1.5 mm); Brho(Tm): 6.9500, 6.4895, 6.4464, 6.4464, 5.9740, 5.97|
Bounds: Off. "D3"-lastblock for MC calc; no gates; Config: DSSSWDSSMMMDDMWSMDDMSMMSSS...

after"D3" Brho [T*m]: window Irojel:lon —22 (345.0 MeV/u) + Be (5 mm), Trans mitted Fragment %3Gd &% &+ 64+ 64+ “’w(Akax Optics Order: 1

| - - | |
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168Gd : Monte Carlo Transmission Plot + +
after 'F2-F2 drift: Y'(® hi) lhrad]: window projection — 23U (345.0 MeV/u) + Be (5 mm); Transmitted Fragment 183G g 53+ 64+ ¢4 s~ ik~ 64 (AFlow); Optics Orde
Gp/b=5.00% : Wedges: Al (1.28 mm). Al (1.5 mm); Brho(Tm): 6.9500. 6.4895, 6.446 4, 5.4464, 5.9740, Wo740
Botnas. Off, F2-F3 GAl - 185t Dlock 107 MC Cale: 1o 95185: Confio: DSSS WOSSMMMDDM WSMDDM SHS 5% 1000 [-
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100Sn & Rk

124Xe 345 MeV/u E—L AT RIS
p— Dec. 2011

SpecTk 1.3 (fhome/exp/spectciblgrips2011Dec_Xe/1005n_production2.spk)

""‘""]“"""‘] 1 - » Target: 4-mm Be,
E pid_sog57c-cid 27c_clean (cl=an_pic) = ” F1 'deg 3‘mm Al,
H F5-deg: 3-mm Al
, 124
@J 1008 Xe + Be at 345 MeV/iu "1 . 5915085
ol| & .
N | ~7.4 pnA Br12,Br23: 4.622,
0.1 pps/puA b Br35: 4.585,
Total rate ~250 pps I Br57: 3.667 (Tm)
; = | > F1slits: +/-42.8,
=z I F2: +/-3.0,
: F5: +/-65.0,

F7:+8/-15 (mm)

9
e e e 2 g Analyzed by H.Suzuki
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100Sn DAL ER

ot Thg purity can
‘(\((\\(‘ be improved by
ogn 9 | Exp. LISE++ (EPAX2.15) | Exp./ a factor of ~4 by
Yield (pps/pnA) | (1.1 +/-0.2)E-4 | 9.4E-4 Ca).12 agljustment of
Purity (3.9 +/-0.8)E-6 | 3.1E-6 ~1 se= i
charge state
_ _ separation.
Production rates (pps/pnA) of other Sn isotopes
Nuclei Experiment LISE++ Exp./Cal.(EPAX2.15)

9GS0 | (1.1£02) x107% 94 x 107" ~0.12

@015 | (7.0 20.8) x 107 5.0 x 1072
'((\\(\ 102¢ no| (7.0=x0.8) x 1l | 5.0 x 1C ~0.14
?‘e\\ 1026y | 4.6+£1.2)x 107" 22x10° ~0.21
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Production of neutron-rich Rl beams
using a “®Ca beam at 345 MeV/u

® Recent Cl Art |
production p S o lelel®
(May 2012) — g; e
Al D00 [®
Mg | o[ T eoeP] s
Na
OEEDDOO0ZO0
LS ooshss
N - Tl | — |
C @ ®® |® I I
B * ®
. Be HE® 20 28
He
H
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Production rates of very neutron-rich exotic nuclei

Yields (pps/200pnA)

BigRIPS RIPS (old facility) Recent “°Ca-beam
22C 10 cps 0.006 cps intensity: ~400 pnA
30Ne 1100 cps 0.2 cps (May 2012)

' 3INe 26 cps 20 counts/4days
3Ne 7 cps
3¥Mg 3 cps
41 48Ca 345 MeV/u+Be 15 mm === EPAX2 =—@—Measurement
Al 1 cps Ap/o = £3%
425 48 cps PPz
1.E+05
<
New data S 1.E+04
B 110 cps/200pnA 8
22N 8000 cps/200pnA g 1E:03
Q.
£ 1E+02
c
£ AE+01
>
©
2 1E+00

26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
Mass number



Measured production cross sections and

comparison with EPAX 2.15 (*°Ca 345 MeV/u +

LI I D L | | I D | | rrrrprrrrpr-r-r-rrop Tl

. A 5mm A 20 mm Be target thickness
10 ) M O 10 mm B 30 mm
g ® i5mm * 40 mm 19C | 20 mm, 30 mm
*-x.x O*@  [-*- EPAX2.15 E
1 e . S 2Ne | 10 mm, 15 mm
\\ A‘\ *~
E 0 A . Al * 32Mg | 10 mm, 20 mm
= B ° *, X, . _
g 107 . C *‘ . ® .\ X, 40Si | 5mm, 15 mm
= \“ N ) \‘. . . i ‘ i
3 LIRS X AN St 42Si | 15 mm, 20 mm
7)) 4 *‘ A A “* : 5 ‘* .“
2 10 X : 8 . 4
= * * * Y
S ot % T
10 X Y oo Fairly good
T - st agreement has
10® ° . been obtained.
| | | | | | | | | | | | | | | | | I | | 1 | | | | | | I | | | | |
15 20 25 30 35 40 45

Mass number
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ERETEET—4:
RIBF Users’ Information
http://www.nishina.riken.jp/RIBF/BigRIPS/intensity.html

x IREF S TlE 2010F £ TIZEMLT=- 48Ca, 238U E— LD T—2%15H;

HEMREE:

SHxX—, BT, MHEZ,
SHEXH, SRR, EEILE, FKETE,
KA EUEE, #iFEELT, BPEERE, filiE A,
ARBIEE
B fH 25—
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%/ BigRIPS TEELI-RIE— L% /K- £ EERE

2007.03 BigRIPS a3 3=>% (86K, 238U)

2007.05 FFEIGLTTRIER (28U) — 125126Pd

2008.11 ZeroDegree 3w 3= % (238U)
HREBLITRER (238U) — 45 new isotopes

2008.12 DayOne 3E& (“8Ca)

e 2009.03 SHARAQ a=wi3a=>% (™N)

. 2009.12 DayTwo EE& (238U, 48Ca)

. 2010.05 MUST2 £E& (48Ca)

« 2010.11-12 48Ca campaign3E&x

« 2011.10 FrRMITTHRIER (238U)

« 2011.12 100Sn 4 gk - F R TR ERZE (124 Xe)

.+ 2012.03 SAMURAI a3y 3=>%

« 2012.04 EURICAOSy a=>%

« 2012.05-06 “8Ca campaignZEE&

« 2012.06 ?*Xe campaignZ=E&

« 2012.07 79Zn E—LEE&
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