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Why High Resolution & High Speed?

Current methods:

or
Slow & accurate Fast & low resolution
Resolve rotational structure ’x Resolve rotational structure
v/ ? X
Time-dependent measurements Time-dependent measurements
x Dual Comb Spectrometer \/
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Frequency Combs

Frequency domain Glauber, Hall &
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Dual Comb Spectroscopy (DCS)
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Strengths of DCS =@
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Why UV & Visible?

Atmospheric chemistry

* Photodissociation

X
‘\N\N@)

« Forming new molecules

Energy

CcHg + CH, = C4HsCH; + H,

:
N 9 J
120 - 240 nm

Uniquely identify molecules

* Vibrational, rotational and
electronic transitions

UVIVIS

Infrared

Internuclear distance
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Accessing New Wavelengths

A

* Nonlinear frequency upconversion
K N 1050 nm - 525 nm  9nd :
UV/VIS o 2" Harmonic (SHG)
o Gl A0 1050 nm -» 350 nm  3'9 Harmonic (THG)
nfrared ® v 1050 nm - 262 nm 4" Harmonic (FHG)

Internuclear distance

120 — 240 nm

10 -120 nm 240 - 380 nm
‘ W Lafer

Conmn rav | crar[uLTRavioLer (| INFRARED | MCROWAVE |  Raio -
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DCS State-of-the-Art

3 mm 300 um
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Coddington et al. 2016 9
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UV DCS State-of-the-Art
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VIS (526 nm) — NO, o

3-10°
f [THZ]
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NUV (350 nm) = CH,O .,
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NUV (350 nm) = CH,0 A

— Coetal. — DCS ——— Chance et al. — DCS
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DUV (263 nm) — Benzene X

Wavelength [nm]
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Ehl et al. in prep
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DUV (263 nm) — Benzene X

£ . Fallyetal 2009
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DUV (263 nm) —Toluene  £x+4 — xx +«
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Outlook NS

. Benzene details! « HWO & Pollux ( 4
 Benzene-d6 =3

* T dependence « Launch 2040
« Spectropolarimeter
100 - 1900 nm

* New sampl 2

Ne o GGESTIONS + R ~ 100,000

2
« Aromatics

,Em — thenat ¢ W|Sh I |St
L SO, line list until 40,000 cm-?
s / [\ [\M j « NO line list until 85,000 cm-

4 Wil 4 - NO, & H,CO

ZJW}[\ {\ %} \\\J\\Mw ) . Benzzenez’?
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absorbance

&
Summary

 High spectral resolution (~-MHz — GHz)
* Resolving power > 10°
« Fast acquisition times (~ms — S)
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