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Classification of nuclear methods

I

These 3 energy scales distinguish
3 different classes of experimental methods:

o « Nuclear Magnetic Resonance (NMR)
* Nuclear Quadrupole Resonance (NQR)

@ - laser spectroscopy
= ——— « Electron Paramagnetic Resonance (EPR
1,=3/2 v (EPR)

e * Low-Temperature Nuclear Orientation (LTNO)
* NMR on Oriented Nuclei (NMR/ON)

« forward scattering of synchrotron radiation

» Mdssbauer Spectrocopy (MS)

« Conversion Electron Mdssbauer Spectrocopy (CEMS|
« Perturbed Angular Correlation spectroscopy (PAC)

I=1/2
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ARTICLE INFO ARSTRACT

Doppler-reduced saturation absorption spectrcscopy is applied to suudy the hyperfine strucure of

ith values rom previ
s of 0dd pariy previously determined values are
o improved 0 o eves e vl of e ypertine siucure constans e epored.
Pk
eoris (read the abstract — we are going to try to understand
Ve o o s something about it)
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Laser Spectroscopy

A useful source of info on atomic levels and transitions:

http://physics.nist.gov/PhysRefData/ASD/index.html

Physics Laboratory -
Reference Data

Products and Services

e NIST
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Disclaimer i

| NIST Atomic Spectra Database |

Version 3

Welcome to the NIST Atomic Spectra Database, NIST Standard Reference Database =78. The spectroscopic data may be selected and displayed according to
swarelengths or energy levels by choosing one of the following options:

Spectralfines and associated enerey levels displayed in

intermised or
avalable.

‘Energy levels of a particular atom or ion displayed in order of energy abave the ground state

svavelength order with all selected spectra
for the lne:
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Atomic energies for La : transitions
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eV 24+ Atomic energies for La : transitions
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Table 2

(which is in all cases saturated absorption spectroscopy).

Laser spectroscopy : results

By measuring these transitions, the hyperfine splitting (magnetic+electric)
in the lower and upper levels of the transition can be determined :

Experimental hyperfine structure constants A and B of La  for the levels of even parity from this work and from [2.3,6,8-10,14,15]. Energies, configurations and terms are given
following [20]. ablif: atomic beam laser-induced fluorescence, fi: Fourier transform spectroscopy, ogs: opt
abmr: atomic beam magnetic resonance. In column six for all levels investigated in this work, the wavelength of the investigated transitions are given, instead of the method

togalvanic spectroscopy, lr: laser-induced resonance fluorescence,

hyperfine structure

constantA (a.k.a. “a”,

see week 4)

_nHy
17

a

N

nuclear electric quadrupole
coupling constant (NQCC) : eQV,,/h

Hem Config. Term AMHz MRz Method wavelength/nm Refs.

0000 Sdes? Dy 1413(2) 503 753923 “This work
1409(8) 49(5) 733.417 “This work
141.1959(16) 14781(14) abmr 2l
147(6) o ogs o1
14160(42) 44.04(85) ablit 151

1053.164 sd6s? sy 1823(2) 55(2) 794830 “This work
1825(5) 54(a) 732,001 “This work
1825(0.4) 55(4) 715805 “This work
182.1706(6) 54213(14) abmr 2]
210(5) - ogs ©l
183(5) < ogs 0]
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