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Experiments with high quality,low-energy beams: 

Aiming at... 

Physics goals with radioactive beams: 

* -spectroscopy
* LASER spectroscopy
* Precision experiments in ion- and atom traps

-correlations (search for scalar weak interact.)

* Nuclear structure studies
* Tests of SM
* Nuclear astrophysics

* Half-lives, branching-ratios, excitation energies,
   isomers, deformation, Coulomb excitation,...
* Magnetic dipole and electric quadrupole
   moments, nuclear charge radii
* Nuclear binding energies, Q-values,

   superallowed -decay, unitarity of CKM-Matrix 

Why slow-down exotic beams?
             -- Motivation --

The combination of fragmentation/fission + 
+ in-flight separation + stopping in gas

yields

low-energy high-quality beams of
short-lived isotopes of all elements

and is

complementary to existing and future
ISOL facilities



A
G

A
T
A

G
a

m
m

a
-s

p
e

c
tr
o

sc
o

p
y 

e
xp

e
rim

e
n
ts

 w
ith

 s
lo

w
 e

xo
tic

 n
u
c

le
a

r 
b

e
a

m
s

Id
e

n
tif

ic
a

tio
n

Id
en

tif
ic

a
tio

n
A

D
V

A
N

C
E

D
G

A
M

M
A

T
R

A
C

K
IN

G
A

R
R

A
Y

E
xo

tic
 b

e
a

m
s 

fr
o

m
 S

U
P
E
R
-F

R
S

4
 s

e
g

m
e

n
te

d
G

e
 d

e
te

c
to

r
s
h

e
ll

1
7

 c
m

 i
n

n
e

r
ra

d
iu

s

8
0

%
G

e
 s

o
lid

 a
n

g
le

1
2

 r
e

g
u

la
r

p
e

n
ta

g
o

n
s

 1
8

0
ir
re

g
u

la
r

h
e

x
a

g
o

n
s
 (

3
ty

p
e

s
)

E
xp

e
rim

e
n
ts

 w
ith

 *
 r
e

la
tiv

is
tic

 b
e

a
m

s 
(~

2
0

0
M

e
V
/u

)

  
  

  
  

  
  

  
  

  
  

  
  

  
 *

 s
lo

w
e

d
 b

e
a

m
s 

(5
..

.2
0

M
e

V
/u

)

  
  

  
  

  
  

  
  

  
  

  
  

  
 *

 s
to

p
p

e
d

 b
e

a
m

s

In
v
e

st
ig

a
tio

n
 o

f 
*
 C

o
u
lo

m
b

 e
xc

ita
tio

n

  
  

  
  

  
  

  
  

  
  

  
  

 *
 t
ra

n
sf

e
r 
re

a
c

tio
n
s

  
  

  
  

  
  

  
  

  
  

  
  

 *
 f
u
si

o
n
 r
e

a
c

tio
n
s



O
p

ti
c
a

l
a

n
d

n
o

n
-o

p
ti
c
a

l

d
e

te
c
ti
o

n
s
y
s
te

m
s

L
a

s
e

r
b

e
a

m

E
x
o

ti
c

io
n

s

* 
M

a
g

n
e

ti
c

 d
ip

o
le

m
o

m
e

n
ts

* 
E
le

c
tr

ic
 q

u
a

d
ru

p
o

le
 m

o
m

e
n

ts
* 

N
u

c
le

a
r 

c
h

a
rg

e
 r

a
d

ii

C
o

lli
n
e

a
r 
LA

SE
R
 s

p
e

c
tr
o

sc
o

p
y

C
h

a
rg

e
R

a
d

ii
:

T
h

e
o

ry
&

E
x
p

e
ri

m
e
n

ts
II

1
6

1
7

1
8

1
9

2
0

2
1

2
2

2
3

2
4

2
5

2
6

2
7

2
8

2
9

-0
,8

-0
,7

-0
,6

-0
,5

-0
,4

-0
,3

-0
,2

-0
,1

0
,0

0
,1

0
,2

0
,3

0
,4

C
o

lla
p

s
u

p
p

e
r

lim
it

C
o

lla
p

s
lo

w
e

r
lim

it

F
in

it
e

ra
n
g
e

D
ro

p
le

t

S
iis

k
o
n
e
n

(H
a
rt

re
e
-F

o
c
k
)

L
a

la
z
is

s
is

(R
e

la
t.

m
e

a
n

fi
e

ld
)

<r
2
>

20,A'
/fm

2

Is
o

to
p

e
m

a
s

s
/

a
m

u



E
xp

e
rim

e
n
ts

 in
 io

n
 a

n
d

 a
to

m
 t
ra

p
s

* 
N

u
c

le
a

r 
st

ru
c

tu
re

 s
tu

d
ie

s
* 

Te
st

s 
o

f 
S
M

* 
N

u
c

le
a

r 
a

st
ro

p
h

y
si

c
s

N
u

c
le

a
r 

b
in

d
in

g
 e

n
e

rg
ie

s,
 Q

-v
a

lu
e

s,

su
p

e
ra

llo
w

e
d

-d
e

c
a

y
, 
u

n
it
a

ri
ty

 o
f 

C
K

M
-M

a
tr

ix
 

-c
o

rr
e

la
ti
o

n
s 

(s
e

a
rc

h
 f

o
r 

sc
a

la
r 

w
e

a
k
 in

te
ra

c
t.

)

S
T

O
P

P
IN

G

C
H

A
M

B
E

R

E
X

T
R

A
C

T
IO

N

S
Y

S
T

E
M

C
A

P
T

U
R

E
, 
T

R
A

P
P

IN
G

 A
N

D

C
O

O
L

IN
G

  
IN

  
R

F
 B

U
N

C
H

E
R

M
A

G
N

E
T

O
-

O
P

T
IC

A
L

T
R

A
P

P
E

N
N

IN
G

-T
R

A
P

S
Y

S
T

E
M

S
u
p
er

-F
R

S



F
R
S 

Io
n
-C

a
tc

h
e

r 
Se

tu
p

*
: 

a
 s

tu
d

y 
fo

r 
th

e
 L

E
B
 o

f 
th

e
 S

u
p

e
r-

F
R
S

*
 P

a
rt
 o

f 
th

e
 E

u
ro

p
e

a
n
 R

TD
 N

e
tw

o
rk

 “
IO

N
 C

A
TC

H
E
R
”

O
th

e
r 

id
e

a
s:

 w
e

lc
o

m
e

 !

M
a

ss

sp
e

c
tr
o

m
e

te
r

Ta
p

e
 s

ta
tio

n

LA
SE

R
 s

p
e

c
tr
o

sc
o

p
y

C
o

lla
b

o
ra

ti
o

n
:

A
rg

o
n
n
e

 A
N

L

G
ie

ß
e

n
 U

n
iv
.

Le
u
v
e

n

G
SI

  
F
R
S 

b
e

a
m

s

R
o

o
ts

 p
u
m

p

St
o

p
p

in
g

 c
e

ll

(1
m

e
te

r 
lo

n
g

,

 1
 b

a
r 
H

e
)



Super-FRS + LEB: probing new fields

Precision ex-

periments

in ion and 

atom traps

1m
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… with swift monoenergetic exotic beams:

… with beams stopped in thin absorbers:… with beams  in thin absorbers:stopped

… with ISOL-type beams: … with ISOL-type beams: 

* New ideas welcome!

* Mid of 2003: Workshop on the

   physics potential and possible

   experiments at the LEB

* Your contribution is most welcome!

---> c.scheidenberger@gsi.de


