
The gas-filled recoil separator RITU, 
an Inelastic Reaction Isotope Separator?

U. Jakobsson, M. Leino, J. Sarén, C. Scholey, and J. Uusitalo

RITU and Gamma groups

Department of Physics, University of Jyväskylä, Finland



By R. Broda







N/Z

beam target CN Method
40Ar + 208Pb > 248Fm* 1.22 1.54 1.48 α
40Ar + 209Bi > 249Md* 1.22 1.52 1.47 α
44Ca + 209Bi > 253Lr* 1.20 1.52 1.46 α
48Ca + 209Bi > 257Lr* 1.40 1.52 1.50 α, prompt and delayed γs
65Cu + 209Bi > 274112* 1.24 1.52 1.45 α, prompt and delayed γs
86Kr + 209Bi > 295119* 1.39 1.52 1.48 α, prompt and delayed γs
136Xe + 209Bi > 345137* 1.52 1.52 1.52 α, prompt and delayed γs

Experiments performed using RITU



65Cu + 209Bi



RITU + Jurogam at JYFL
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Θgr = 2•arcsin[2•(Vc/Ecm)-1] @Ecm=Vc Θgr = 180o
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65Cu + 209Bi

86Kr + 209Bi



65Cu + 209Bi



210,211,212Rn

(64,63,62Fe)

213Rn

(61Fe)

E = E0[1+(v/c)cosθ]
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N/Z

Beam target CN

1,29 1,59 1,52



Isotope Cross section [µb]

α γ

216Ac 0,1

214Ra 0,3

215Ra 0,8

213Fr 1,7 1,8

214Fr 2,0

210Rn 9,4

211Rn 14,6

212Rn 11,6

213Rn 3,4 2,4

212At 2,1

206Po 20,6

208Po 31,3

209Po 22,6

210Po 25,6

211Po 3,0

Total 150

Recoils 230



-Yields (cross sections) for the production of heavy target-like isotopes

from transfer of the same nucleons are very similar for all projectiles

studied in this work except 48Ca and 136Xe. 

- After the deep-inelastic process both the acceptor and donor have

excitation energy of several MeVs. Neutron evaporation is involved.

- The equilibration of the N/Z ratio for above-target products occurs by

the transfer of protons and not by neutrons (except 48Ca).

-The maxima of the yields of the target-like translead nuclei are located

near the N = 126 closed shell of the target nucleus which might have

some effect (Q-value effect).

-The mass distribution for above-target elements is about

FWHM ≈ 2-3 mass units.



E = E0[1+(v/c)cosθ]

-better Doppler correction

-fast isomers from stopped components

-big-acceptance separator, 

-VAMOS, gas-filled mode?

IRIS considerations:

It is planned to be used for collecting heavy target-like transuranium elements

Need for a big acceptance → in-flight mass and Z-identification impossible →

A gas-filled magnetic separator or a solenoid (gas-filled).

With solenoid type separator it is more difficult to shield the auxiliary

detectors against the unwanted radiation.





Isotope Cross section [µb]

α γ

214Ra 0,3

215Ra 0,8

213Fr 1,7 1,8

214Fr 2,0

210Rn 9,4

211Rn 14,6

212Rn 11,6

213Rn 3,4 2,4

206Po 20,6

208Po 31,3

209Po 22,6

210Po 25,6

211Po 3,0

212At 2,1

Total 150

Recoils 230





Θgr = 2•arcsin[2•(Vc/Ecm)-1]

E = E0[1+(v/c)cosθ]




