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How?

Can we use S3 as an In-Flight RIB Facility?

Electric dipole
E <2 MeV/A

Primary beams:
Heavy ions E <15 MeV/A
| ~ 100 puA
Linac




S3 as an In-Flight RIB Facility

Primary beam
E ~ 10 MeV/A

Dispersive Plane

Secondary target

A

Electric dipole
E <2 MeV/A

Detection system
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Charges states estimation

48Ca _|_238U

Slits 31: Momentum OC

Slits 31: Momentum OC

48Ca (10.0 MeV/u) + U (0.15 mg/em?),C (3e-2 mg/cm?2); Settings on 46Ar18+.18+ Config: DSWDSDSDSSMM
dp/p=10.56% ; Wedges: 0; Brho(Tm): 1.1406, 1.1406, 1.1406, 1.1406

all charge states separ
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Charges states estimation

48Ca _|_238U

Slits 31: Momentum OC - o
Slits 31: Momentum OC
48Ca (10.0 MeV/u) + U (0.15 mg/em?),C (3e-2 mg/cm?2); Settings on 46Ar18+.18+ Config: DSWDSDSDSSMM
dp/p=10.56% ; Wedges: 0; Brho(Tm): 1.1406, 1.1406, 1.1406, 1.1406
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S3 as an In-Flight RIB Facility

1)

Dispersive Plane

>
>

Secondary target

Primary beam
E ~ 10 MeV/A

Detection system

A A

Electric dipole

E <2 MeV/A

What secondary beams?
— neutron rich
— proton rich

What purity (low)

|d of secondary reaction products




S3 as an In-Flight RIB Facility

Secondary beam production

Neutron rich targets (#*8U)
Neutron rich beams (*3Ca, 3°S, 130)

Minimum energy
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S3 as an In-Flight RIB Facility

Secondary beam production

Beam energy around  _ Angular distribution mainly
the Coulomb barrier B peaked around grazing angle

CM. ENERGY OF K IONS (MeV)
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Working at around twice the Coulomb
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How exotic are the

nuclei produced at 0° ? - Neutron evaporation ?




Deep inelastic measurement @ LISE in 2015

Dispersive Plan
D3 spersive Plane
e
S )
F31

Primary beams Dispersive_
%5 ~ 12 MeV/A  plane selection

slits (1 mm =

180 — 8.5 MeV/A 0.12% dp/p )

Beams :
68 12 MeVI/A <=> 2.2 EIB

D4 P. Marini & I. Stefan

4

Detection system

130 8.5 MeVIA <=> 1.6 E/B
B. Fornal, S. Leoni & I. Stefan

Targets:
238U 1 mg/cm?
12C 1 & 10 mg/cm?
Beam intensity 1-200 pnA

Detection system:
dE ionization chamber
dE 37 um Silicium detector
E 300 um Silicium detector

2xTof — dE start; RF stop
— Eres start; RF stop

Farady cup to measure the beam
intensity before the run and TID3 for
beam fluctuations during the run




Deep inelastic measurement @ LISE in 2015

Where to look?
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300
250}
200}
150}
100}
L \ ) N X )
10° 20° 3o® 40° 50° 60° Bcm




Where to look?

Deep inelastic measurement @ LISE in 2015
80 8.5 MeV/A beam
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Deep inelastic measurement @ LISE in 2015
80 8.5 MeV/A beam

, . Beams :
D3 Dispersive Plane D4
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Deep inelastic measurement @ LISE in 2015
80 8.5 MeV/A beam

o - Beams :
D3 ISpersive Flane D4
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D3

Primary beams
%S ~ 12 MeV/A

180 — 8.5 MeV/A

Dispersive Plane D4

Deep inelastic measurement @ LISE in 2015
80 8.5 MeV/A beam

Beams :

_ 180 8.5 MeV/A<=>1.6 E/B

Targets:
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Deep inelastic measurement @ LISE in 2015
80 8.5 MeV/A beam
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dE (MeV)

Deep inelastic measurement @ LISE in 2015
130 8.5 MeV/A beam
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Deep inelastic measurement @ LISE in 2015
130 8.5 MeV/A beam
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Deep inelastic measurement @ LISE in 2015
130 8.5 MeV/A beam
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Deep inelastic measurement @ LISE in 2015
180 8.5 MeV/A beam

Charge state momentum
distribution

Measured asymetric charge states
distribution

Si counter

Gas profiler

Ems profiler
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Where we measured
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What we measured
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What we measured
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Deep inelastic measurement @ LISE in 2015
180 8.5 MeV/A beam

[ What we learn J

180 8.5 MeV/A E/B=1.6

Charge states -> very large (10% dP/P)

Cross sections:

S3 1 mg/cm? 238U £5% dp/p 60 mrad x' y'

+1n ~ 1 mb/MeV/st ~2000 pps/puA ~200000 pps for 100
+2n ~ 0.2 mb/MeV/st ~500 pps/puA ~50000 pps
-2p ~ 0.2 mb/MeV/st ~500 pps/puA ~50000 pps
-2p+2n ~ 0.003 mb/MeV/st <10 pps/puA <1000 pps
Purity:
+1n ~ 0.5%
+2n ~ 0.09% : : :
2p ~ 0.09% min 400000 pps/puA in S3 int focal plane

_2p+2n ~ 0.001%
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Deep inelastic measurement @ LISE in 2015

36S 12 MeV/A beam
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Deep inelastic measurement @ LISE in 2015
%S 12 MeV/A beam

3Gt AE vs E for 3S at 12 MeV/A on 1.1 mg/cm2 238U
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/\Conclusions
10"

1011

1010

Very large charge state low energy tail ~ 10% dp/p
— The use of S3 fingers limited

10°

- Absolute reaction cross-sections
~ measured for the first time: ~ w

SR [ | 1 1
— — 082 084 086 0.88 0.9 092 084 096 0.98
Brho (Tm)

180 8.5 MeV/A & %S 12 MeV/A
238y 1 mg/cm?

reaction cross-sections:

+1n ~1 mb/MeV/st
+2n ~0.2 mb/MeV/st
-2p ~0.2 mb/MeV/st
-2p+2n ~ 0.003 mb/MeV/st

(s A

Particularly low purity:

Purity:
' +1n ~ 0.5%
+2n ~ 0.09% . -
-2p ~ 0.09% min 400000 pps/puA in S3 int focal plane
-2p+2n ~ 0.001%

\- /




The END




If Low energy for ejectiles after secondary reactions

1)

Dispersive Plane

Secondary target

Primary beam
E ~ 10 MeV/A .
Detection system

Electric dipole

E <2 MeV/A

Fusion — evaporation ?
N=Z nuclei ?




Higher energy for ejectiles after secondary reactions

2)

Dispersive Plane

Secondary target

Identification

Primary beam
E ~ 10 MeV/A .
Detection system

Magnetic dipole

Transfer

Coulex

Nuclear astrophysics ( resonant elastic scattering)
Life-time measurements for excited states

Fusion evaporation

Fusion fission & quasi-fission

Y spectroscopy




Higher energy for ejectiles after secondary reactions

3)

Dispersive Plane

Secondary target

Primary beam

E ~ 10 MeV/A Detecti t
ctection system |dentification
Transfer
Possibility for ToF Coulex |
measurement Nuclear astrophysics ( resonant elastic scattering)

Life-time measurements for excited states
Fusion evaporation

Fusion fission & quasi-fission

Y spectroscopy




Possible primary beams for the production of
on rich secondary beams




Possible primary beams for the production of
on rich secondary beams




Possible primary beams for the production of
neutron rich secondary beams
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LISE @0°
%S & 80 primary beams
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— Production cross-section
— Charge state distribution



dE (MeV)

Deep inelastic measurement @ LISE in 2015
130 8.5 MeV/A beam
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dE (MeV)

Deep inelastic measurement @ LISE in 2015
130 8.5 MeV/A beam
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Deep inelastic measurement @ LISE in 2015
130 8.5 MeV/A beam
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