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Laboratory measurements

AT

-Wavelengths
-Energy structure
-Line structure (hfs IS)

-Transition probabilities

2 000-50 000 cm!
Spum — 2000 A
R ~106



Wavelengths and energies
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Line structure

Int (a.u.)

Isotopic shift in hafnium

N

24499.4

24500.3
Wavenumber

24501.2



Line structure

4 -
S 3 T
5
85
Isotopic shift in hatnium CHR |
1 1 I
L JL
50 A1 0 —MLM»MJ by
. m 0.2 - _
!"+~"-;+""+ +E " , b b O '-_ o
+ * o+ . -, * : . |
3 30.- 2423 2424 2425
c:é Wavenumber
£ 20 A Hyperfine structure in indium
10 -
0 -
24499.4 24500.3 24501.2

Wavenumber



Hyperfine structure

HFS comparison
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Transition probabilites

Combine relative line intensities with radiative lifetimes
branching fractions:

BFik — Iik/ ZkI

Transition probabilities:

Ay = Bty / 7

k1

k2



Lifetimes
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Why IR?

Scattering o< 174

Look at dusty and dense areas like the center of
the Galaxy.

The Sun looks red at sunset and sunrise, and the
sky 1s blue.

Cool stars to find small planets

High red shifts

Adaptive optics works better



What lines fall in the IR?
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What lines fall in the IR?
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What lines fall in the IR?
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What lines fall in the IR?
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What lines fall in the IR?
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What lines fall in the IR?
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Indium (Z=49)
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Indium (Z=49)
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Hafnium (Z=72)
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Aluminium (Z=13)
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Zirconium (Z=40)
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