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Studying molecules in space

B. Saxton, NRAO/AUI/NSF from data provided by N.E. Kassim, Naval Research Laboratory

Ariel Marinkovic – ALMA (ESO/NAOJ/NRAO)



3

Potential for cyanophenylacetylene in space 
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Potential for cyanophenylacetylene in space 
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Outline



6

Outline
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Vibrational spectroscopy experiments

➢ Room temperature

➢ 150 m path length

➢ 1 μbar pressure
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Comparing simulation with experimental

B3LYP/cc-pVTZ

0.5 cm-1 resolution, band center accuracy ≈ 1 cm-1
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B3LYP/cc-pVTZ

Comparing simulation with experimental
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Outline
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Assignment process for rotational spectra
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Outline
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8-18 GHz experimental setup

Supersonic Jet (T≈2K)
99% Neon carrier gas
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PGOPHER
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PGOPHER
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PGOPHER
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Outline
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Temperature dependence of rotational spectra
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75-220 GHz experimental setup

➢ Room temperature

➢ 2 m path length

➢ 5 μbar pressure
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Millimeterwave spectrum
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Millimeterwave spectrum
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Loomis-wood plot
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Loomis-wood plot
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SPFIT/SPCAT
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Parameter Calc. 
(MHz)

Exp. 
(MHz)

% Diff. 

A 5705 5660 -0.79
B 573 570 -0.66
C 521 517 -0.69
ΔJ 5E-06 5E-06 6.39
ΔJK 8E-04 8E-04 7.16
ΔK 5E-04 2E-03 326.44
δJ 5E-07 6E-07 13.72
δK 4E-04 4E-04 3.02
φKJ -4E-08
φJK 9E-10
φJ -2E-12

Rotational Hamiltonian

6329 Lines Assigned Max J = 200
Max Ka = 42
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Future Work

PAHs in space, identification 

allows for detection in 

astronomical data

Future work

Hot bands

rovibrational bands
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