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E R to measure the nuclear spins & moments in exotic nuclei...

“laser spectroscopy for radioisotope(RI) atoms in superfluid helium (He II)”

_OROCHI,

elium aslon-catcher
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from “DRAEMON" vol. 22, by FUJIKO, F. Fujio



Advantage in He 1T

We use He II to reduce the b.g. photons.
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‘X Double resonance spectroscopy

NISHINA
measurement of atomic sublevel structure
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& Off-line development

NBHNA To confirm the feasibility of OROCHI

with stable isotope: RDb, Cs, Ag Au,
' ,‘«E‘E A1

Atoms introduced with laser sputtering M | :

Sputtering laser

pumping laser

Optical pumping
g Double resonance

Photons detection
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Optical pumping in He 1T

R 1 KEN
NiSHINA
CENTER T. Furukawa et al, Phys. Rev. Lett. 96, 095301 (2006)

Produce the polarization in stable Rb, Cs in He II
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Nuclear spin & moment determination
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Zeeman resonance of Rb isotopes
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yperfine interaction Both different

Hyperfine anomaly ) from free space

(Bohr-Weisskopf effect)

Pressure effect of He 11

indicates interesting phenomena
of atoms in He II
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—4° On-line test with Rb beam
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Remaining uncertai : photo-dete
Il the: deVICES YRRIPHRIPSh-line experi
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Laser spectroscopy of Ag and Au

T. Furukawa, K.Fujikake et al, to be published...

Apply to noble metal Ag and Au atoms

Broadened absorption spectra in He II.

— feasible to optically pumping various atomic species

(less limitation of laser wavelength)

polarization: ~8 0% (Ag), ~6 0 % (Au)

incomplete polarization is due to imperfect circular polarization of laser

Zeeman splitting of stable 197109Ag jsotopes (both 7=1/2)

-------- Ag atomic sublevel structure
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Nuclear spin I=1/2
can be deduced clearly.

Radiov;ave Frequency (MHz) ggah[ i%ﬂ .

TOKYQ INSTITUTE OF TECHNOLOGY

LIF Counts (counts/bin)




Next attempt
Optical pumping of In and Tl
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LIF Counts (count / bin)
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Conclusion
“OROCHI" Project

Optical Radioisotope-atomObservation in CondensedHelium aslon-catcher

-We developed the new laser spectroscopy metthod “OROCHI” for determining
nuclear spins and moments of exotic RI far from stability by using superfluid
helium (He II) as a stopper of RI beam and host matrix of laser spectroscopy.

- Atomic spectra in He II (largely blue-shifted and broadened) enable us
to measure for the extremely low yield RI whose yield is less than 1 pps.
It is also useful to optical pumping of various atomic species.

- In our off-line development using stable Rb and Cs isotopes, we have
successfully demonstrated the determination of nuclear spins and moments
from the measured Zeeman and hyperfine splitting respectively.

We have also demonstrated the optical pumping and double resonance
of stable Ag and Au isotopes in recently.

- Preparation of setups for online experiment is almost finished.
i Lre
.

_ We hope This OROCHI will open the door to measure nuclear spins and moments
of exotic nuclel, particularly proton drip-line, N=Z nucleus **Ag
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Last word...

- We feel OROCHI can be useful not only for Langmuir probe
nuclear laser spectroscopy, but also B-NMR, q%
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Frisch-grid
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energy atOmIC or mO].eCLl].aI‘ beams can be Fig. 7. Implantation of irnp‘urit‘y ions in?o superfluid helil._lm by an
. . . . ) ion beam. Thesyrobe material is placed in small ovens shielded by
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B. Tabbert et al., JLTP 109 516 (1997)

If you have some interests or ideas to use OROCHI for DESIR,
please contact us, and collaborate with us if you prefer !

Contact person : Takeshi Furukawa ( takeshi@yap.nucl.ap.titech.ac.jp )
Yukari Matsuo  ( matsuo@riken.jp )

Thank you for your attention.
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