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Why MEK? 
Methyl Ethyl Ketone Previously Detected Molecules 



Previous Work 

• 2 Previous Studies in the 
Microwave Region 

– 9-33 GHz 

– 36 Transitions Assigned  

– Jmax=21 

 

• No Previous Submillimeter 
Studies Conducted 

– Not enough information to 
accurately extrapolate to the 
submm region 
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Spectral Acquisition 
• 8.7 to 18.3 GHz  
• Chirped-Pulse Waveguide Fourier Transform Microwave (FTMW) spectrometer  
• New College of Florida 



Spectral Acquisition 
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Sample Spectra Across  
the Submm Range 
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Acquisition of Cold Spectra 
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Analysis 

• Initial A state fit performed using 
the CALPGM Suite of Programs 
(SPFIT/SPCAT)* 

• Information from previous 
studies used as the initial 
parameters of the fit.† 

 

• XIAM‡ used to perform initial fit 
of the combined A and E states 
and to assign easily observed E 
state transitions 

• Straightforward conversion 
between constants in XIAM 
and constants in SPFIT 

 

28 0 28→  27 1 27 

*Pickett, H. M., J. Molec. Spectroscopy 148 (1991) 371-377. 
†Pierce et al., J. Mol . Spec., 5 (1969), 449-457. 

‡ Hartwig, H. and H. Dreizler, Z. Naturforsch, 51a (1996) 923.  
 



Analysis 

• ERHAM* 
– Known to be powerful tool for 

spectral fitting of molecules 
with internal rotors 
 

• 4440 Transitions Assigned 
 

• Jmax=100 
 

• Ka max=11 
 

• Max Frequency=568.611 GHz 

 
• RMS = 192.4 kHz 

*Groner,P., J. Chem. Phys. 107(1997) 4483-4498. 
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Resulting Fit Values from ERHAM 

Parameter Fit Value Error 

A (MHz) 9.545E+03 1.717E-02 

B (MHz) 3.597E+03 2.380E-03 

C (MHz) 2.747E+03 3.920E-04 

ΔJ (kHz) 6.722E-01 3.950E-04 

ΔJK (kHz) 3.214E+00 1.163E-02 

δJ  (kHz) 1.620E-01 2.075E-04 

δK  (kHz) 9.509E-01 8.091E-03 

ΦJ (Hz) -5.156E-04 1.804E-05 

ΦKJ (Hz) 4.766E-01 3.877E-02 

φJ (Hz) -2.553E-04 1.029E-05 

φK (Hz) 2.973E-01 2.312E-02 



Resulting Fit Values from ERHAM 

Splitting Tunneling Parameters 

Parameter Value Standard Error 

ε10 -2.791E+03 1.320E+01 

[A-(B+C)/2]  10 1.022E+00 3.416E-02 

ΔK  10   -1.151E-03 7.387E-05 

ΔJK 10 3.179E-04 1.155E-05 

ΔJ 10 1.001E-05 6.200E-08 

[B-C]/4  10 9.659E-03 8.278E-05 

δK  10 1.524E-04 5.967E-06 

δJ  10 5.010E-06 3.485E-08 



Comparing the Fits 

J Ka Kc = 36 1 36     35 0 35 

SPFIT 

XIAM ERHAM 

Data 



More Lines To Assign 



Future Work 

Strong R type lines 
assigned  
 
Lower intensity Q 
branches not assigned 
 
Rotationally cold spectra 
are helping with line ID 
 
Prediction at higher Ka  
does not match 
laboratory spectra 

1.0

0.8

0.6

0.4

0.2

0.0

In
te

n
s
it
y
 (

A
rb

.)

275270265260

Frequency (GHz)

300K Prediction 

1.2

0.8

0.4

0.0

In
te

n
s
it
y
 (

A
rb

.)

10008006004002000

Frequency (GHz)

300K Prediction 



Future Work 

Internal rotation of the 
second methyl group 
V3 = 795 cm-1 

 
ERHAM is capable of 
fitting this 
 
Currently no spectral 
evidence observed for 
splitting due to second 
rotor 
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Future Work 

An initial search for MEK 
Orion, W3, and W52 has 
been performed using 
CSO data 
 
Due to line confusion 
problems in the dense 
spectra, we were unable 
to detect MEK or 
determine a upper limit  
for  column density 



Future Work 
Interstellar Search 

ESA / AOES Medialab  
background: HST, NASA/ ESA/ STScI 

ALMA (ESO/NAOJ/NRAO)/W. Garnier (ALMA) 
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