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Laser spectroscopy of nobelium
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Optical spectroscopy landscape:
“venturing into uncharted terrains”
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T \obeliumisotopes

« Element of interest: No (Z=102)
- GS: [RNn]5f147s? 1S,
- Relatively high production cross sections

Isotope P T Nuclear reaction Production rate | a- energy
(s) @ 1pAp (1/s) (MeV)
252No 0 2.1 206Phy(48Ca,2n)252No 4 8.42
253N o (9/2_) 102 207Ph(48Ca,2n)253No 11 8.01
254No 0 55 208ph(48Ca,2n)254No 17 8.10
255N o (1/2%) 186 208pp(48Ca, 1n)255No 2 8.12
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Fusion Products
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Auto-ionizing state

lonization potential % \\\\\W

Rydberg states

(b)

Excited state

Ground state

» (b) about 2 orders of magnitude less efficient compared with (a) and (c)
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Nd-YAG: Continuum OPO: GWU, VisIR2 (.) Multi-Mode Fibers

PL8050, SHG/THG BBO-OPO SHG
50Hz, 100mJ@ 355nm

5Vpye ~ 10GHzZ
8Vopo= 90GHz Eictswep/PUlse > 150 pJ

Eznd step/PUISE > 50000 pJ

Excimer: Lambda Dye, Lambda Physik,
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2007 2014

Scan range (cm) 25920 — 31001 28887 — 33191
Net scan time (h) 39 67
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1: MCDF (2005), 2: MCDF (2005), 3: IHFSCC (2007), 4: RCC (2014), 5: MCDF (2007), 6: MCDF (2007)
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T qneoverall efficiency

« Selectivity of about 25 has been reached for No-254.

» Reproducible overall efficiency of about 6.4(10) % for No-254 using Ta-filaments.
« For arel. short time, efficiency enhancement after filament conditioning

* 0 % efficiency obtained for W-filaments.
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* Laser spectroscopy of elements beyond fermium is possible!

» The detected resonance corresponds to the strongest ground-
state transition in the nobelium (Z=102) atom, the 'S, - P, -
transition.

» An overall efficiency of about 6.4% was achieved for the
isotope 2>*No.

* Few Rydberg states near the IP were observed.
Limits for the IP were extracted.

» Hyperfine structure and isotope shift measurements were
successfully performed for the isotopes 2°3No and 252-254No,
respectively (data analysis in progress).
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» More Rydberg studies in nobelium

 Laser spectroscopy of the element lawrencium (Z=103)
» Studying desorption and surface ionization mechanisms ...
» First level search around 497nm (excited state: 7s28s 2S,,)
* (Optional: Laser spectroscopy of 2°>No (produced via EC of 2%Lr)

18 days approved for this year's beamtime
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