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Current (HITRAN 2004+) 
160-character .par format

...!
 21 2291.946330 4.940E-29 3.414E-02.06820.086 3595.59060.78-.007000       4 0 0 02       2 1 1 03                    Q 32f     4455501221 1 1 1 4    65.0   65.0!
 21 2291.947360 1.660E-28 3.650E+02.06980.093 5204.94610.780.000400       0 4 4 21       0 4 4 11                    R 24f     4455501221 1 1 1 4    51.0   49.0!
 21 2291.953028 4.614E-27 2.522E+00.06610.073 3633.90910.760.000000       0 4 4 11       0 4 4 01                    Q 49f     454550 2 2 1 1 1 0*   99.0   99.0!
 23 2291.957370 6.450E-27 1.504E+02.08930.123 2501.49690.750.000000       2 0 0 13       2 0 0 03                    R  1e     455550 2 2 1 1 1 0     5.0    3.0!
 21 2291.959750 4.980E-28 4.906E-01.06920.091 3634.14400.78-.007000       2 1 1 12       2 1 1 02                    Q 27e     4455501221 1 1 1 4    55.0   55.0!
 22 2291.967650 4.920E-28 1.880E+02.06030.060 4140.44010.66-.007100       1 1 1 11       1 1 1 01                    R 73e     4455501221 1 1 1 4   298.0  294.0!
 21 2291.974450 3.600E-29 1.790E+02.06660.075 5496.45810.77-.004490       0 7 7 11       0 7 7 01                    R 45e     4455501221 1 1 1 4    93.0   91.0!
 21 2291.977720 5.480E-28 8.715E-04.06820.086 2345.92090.78-.007000       3 0 0 01       1 1 1 02                    Q 32f     4455501221 1 1 1 4    65.0   65.0!
 21 2291.986760 1.620E-27 1.084E+00.07280.100 3473.12120.74-.007000       2 1 1 12       2 1 1 02                    Q 18f     4455501221 1 1 1 4    37.0   37.0!
 27 2291.987280 4.040E-30 1.946E+02.06640.074 3386.79000.77-.004430       0 4 4 11       0 4 4 01                    R 46e     4355501221 1 1 1 4    95.0   93.0!
...

• ASCII text format: 160 bytes per transition!

• Fixed-width formats for data fields (Fortran-friendly)!

• Total database size (without supplementary data): 440 MB



Relational Database: Table 
structure overview

Isotopologue!
id!

formula!
abundance!

mass /u!
AFGL code!

CML

State!
id!

isotopologue id!
energy /cm-1!

total degeneracy, g!
quantum numbers!

ortho/meta/para label!
...

Transition!
id!

isotopologue id!
upper state id!
lower state id!

ν /cm-1!
Sw /cm.molec-1!

A /s-1!
multipole!

valid-from date!
valid-to date!

...

Parameter!
id!

transition id!
parameter name!
parameter value!
parameter error!
datum source id

Source!
id!

authors!
title!

journal!
volume!

...



Relational Database: 
Advantages

• Unlimited transition parameters (e.g. other line 
shapes such as “HTP”, broadening by species 
other than air and “self”)!

• > 9 isotopologues per molecule (e.g. CO2)!
• Greater precision for transition wave numbers 

(c.f. F12.6 in .par format)!
• More flexibility and less ambiguity in specifying 

quantum numbers / labels!
• Data provenance:!
• Timestamping!
• Direct link between data and original sources
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HITRANonline interface
• Under development at http://hitranazure.cloudapp.net/!
• Easy-to-use interface for making queries of the HITRAN 

database and returning data in a variety of formats:!
• “Native” 160-character .par format!
• Text output with user-specified:!

• fields chosen from available parameters,!
• field separators and formats,!
• line endings (Windows vs. Mac)!

• HDF5 output!
• XSAMS output for VAMDC compatibility

http://hitranazure.cloudapp.net/


HITRANonline interface
• Optional User profile (login required) to customise and 

store units preferences, pre-defined output formats, etc.!
• Data visualization: overview spectra, interactive HTML 

tables (for smaller queries) for examination in browser!
• Bibliography (HTML and BibTeX) customized to returned 

data!
• API: see talk by Roman Kochanov



HITRANonline interface

• Software Stack:!
• Virtual Machine running Apache 2 on Ubuntu 14.04 

LTS Linux as a Microsoft Azure service:!
• Initially: 1 core, 1.75 GB RAM!
• Easily scalable!

• MySQL!
• Python 2.7, NumPy, Matplotlib, Django!
• HTML, CSS, Javascript, JQuery!
• Version control with git

http://hitranazure.cloudapp.net

http://hitranazure.cloudapp.net
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