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…

We want to draw unknown molecules.

…………………….

…

Our microwave spectroscopy rig

• Molecules injected at 4 µL/min
• 6 Kelvin
• 8.5 – 19.5 GHz
• Obtained spectra:

Frequencies (MHz)
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The spectral assignment problem is difficult.

Rotational constants Easy

Hard

Microwave spectra

A L G O R I T H M A C C U R A C Y A P P L I C A T I O N

• Context-free

• The first of its kind

• Target main cases

• Search efficiently

• Ease of use

• The global standard

Our goal is to optimize RAARR.
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Runtime: > 3 years Runtime: 10 minutes

Runtime: > 4 hours Runtime: 10 seconds

Our approach to the assignment problem
1. Match ≥ 3 lines with their quantum number assignments  (difficult)
2. Feed into SPFIT to get rotational constants
3. Weed out false positives

Brute force

Human expert

Human world record

RAARR

Our spectra is composed of quantized state transitions.

quantum 
numbers
J Ka Kc

upper 
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lower 
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The scaffold pattern

Conservation of energy results in patterns.

+

+

14858.2 + 17205.3 –
16405.7 – 15657.8 = 0

...
...

A L G O R I T H M A C C U R A C Y A P P L I C A T I O N

• Search strategy

• Tuning search and 

weeding parameters

• Mixture analysis

• Optimizing for types of 

molecules

• Taking higher 

resolution spectra

• Future work: Predicting 

Atom Positions from 

Rotational Constant 

Analysis (PAPRCA)

Where we are and where we are steering the field
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The end.


