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Studying molecules in space
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Potential for cyanophenylacetylene in space

ASTROCHEMISTRY

Detection of the aromatic molecule
DETECTION OF INTERSTELLAE CYANOACETYLENE benzonitrile (C'C GHSCN) iI'l the

B. E. TURNER interstellar medium
National Radio Astronomy Obszervatory,*
Green Bank, West Virginia Brett A, MeGuire,** Andrew M. Burkhardt,® Sergei Kalenskii,*
. Christopher N. Shingledecker,” Antheny J. Remijan,'
Received 1970 November 14 Eric Herbet * Michael €. McCarth®® an

e T e




Potential for cyanophenylacetylene in space

ASTROCHEMISTRY

Detection of the aromatic molecule
DETECTION OF INTERSTELLAE CYANOACETYLENE benzonitrile (C'C 6H5CN) iI'l the

B. E. TURNER interstellar medium
National Radio Astronomy Obszervatory,*
Green Bank, West Virginia Brett A. Ml:Gniu,'.‘z* Andrew M. Burkhardt,” S?.rgziilillenskii,‘
Received 1070 Nﬂlﬁ'ﬁ‘ﬂbﬂf 14 Christopher N. Shingledecker,” Anthony J. Remijan,

Eric Herbst,™® Michael C. MeCarthy™®




Outline

‘ Pure Rotation Vibration
w l v
Picrowave Millimeterwave Infrared
l l l Frequency
8-18 GHz 75-220 GHz
17-37 mm 1.4-4 mm 0
0.27-0.6 cm’! 2.5-7.3 cm™ 1-25-21059 THz
3e-5-7e-5 eV 3e-4-9e-4 gV ; - mmum
Low lying energy High lying energy Z éS'ED <
levels levels .2-620 meV

(PhC3N: 1<20)

(PRC3N: J=70)




Outline

~

‘ Pure Rotation Vibration
v l w
Picrowave Millimeterwave Infrared
l l l Frequenty
8-18 GHz 75-220 GHz
17-37 mm 1.4-4 mm 150
0.27-0.6 cm™ 2.5-7.3 cm’! 1-25-205U THz
3e-5-7e-5 eV 3e-4-9e-4 eV . GDD“"“
Low lying energy High lying energy Z 2_562[} cm
levels levels e mev
(PhC3N: 1<20) (PRC3N: 1>70)




Vibrational spectroscopy experiments

» Room temperature
» 150 m path length

» 1 pbar pressure




Comparing simulation with experimental
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Comparing simulation with experimental
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Assignment process for rotational spectra

B3LYP/cc-pVTZ

Rough fit A, B,
C constants at
low ] states

Calculated Rough fit using
A,B,C constants PGOPHER

Fit rotational Assign peaks
assignable constants using using Loomis-
ines? SPFIT Wood plots

Fitted rotational
constants

End
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8-18 GHz experimental setup

Chirped-pulse
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Chirped pulse spectrum
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Chirped pulse spectrum
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Temperature dependence of rotational spectra
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75-220 GHz experimental setup

Microwave
Signal Generator

Multiplication Lock-in
Chain lsample ‘ Amplifier
Transmit I : Receive

Focusing
Pumps | Lens

» Room temperature

» 2 m path length
» 5 ubar pressure
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Millimeterwave spectrum
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Millimeterwave spectrum
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Rotational Hamiltonian

Parameter | Calc. % Diff.
(MHz)
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Millimeterwave spectrum assigned
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Future Work
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