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The fits-astro packageprovides a simple interface to readFlexible ImageTransport
System (FITS) files and access their header to retrieve information. It relies on a
customLua script and therefore requires theLua(LA)TEXengine. Unlikemore complex
libraries, such as astropy.io.fits in Python, this package is designed solely for
directly recovering key-value pairs from headers. It is not intended for modifying
them or fixing standardisation issues, let alone for reading the data part. Also note
that as of now, the package does not support files with multiple Header Data Units
(HDUs) and will only read the primary header; i.e, all extensions will be ignored.

1 Loading the package

The package may be loaded in either of the following ways:

• \usepackage{fits-astro} if compiling with LuaLATEX.

• \input{fits-astro.tex} if compiling with LuaTEX.

2 Package macros

\loadheader {⟨FITS identification⟩} {⟨FITS file path⟩}

This macro reads the FITS file and allocates the header information to the specified
FITS identification, which can either be a string or a control sequence. In the latter
case, \csstring is used to strip off the leading escape character for internal storage.
Therefore, if a control sequence is specified, it does not actually contain the header in
anyway. As a result, the two inputs are interchangeable. Themacro furthermore uses
the Kpathsea library, so the files shouldn’t necessarily be in the current directory.
This documentation will use a public sample image to demonstrate the package’s
macros (the image used is the first one in the table).

\loadheader

\loadheader\HST{WFPC2u5780205r_c0fx.fits}
\loadheader{HST}{WFPC2u5780205r_c0fx.fits} % Alternative way to load the file

\showheader {⟨FITS identification⟩}

This macro displays the header information for the specified FITS identification in
the log file.

\showheader
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\showheader\HST
\showheader{HST} % Would produce the same result

\headerkey {⟨FITS identification⟩} {⟨key⟩}

This macro retrieves the value associated with the specified key from the header of
the given FITS identification.

\headerkey

\headerkey\HST{FITSDATE}\par
\headerkey\HST{TELESCOP}

2004-01-09
HST

\setheaderkey {⟨FITS identification⟩} {⟨key⟩} {⟨control sequence⟩}

This macro retrieves the value associated with the specified key from the header of
the given FITS identification and assigns it to the specified control sequence. The
assignment is either local to the current group or global.

\setheaderkey
\gsetheaderkey

\ttfamily
\begingroup
\setheaderkey\HST{RA_TARG}\ra
\setheaderkey\HST{DEC_TARG}\dec
\gsetheaderkey\HST{EXPTIME}\exptime
\meaning\ra\par
\meaning\dec\par
\meaning\exptime\par
\endgroup
\meaning\exptime\par
\meaning\ra\par
\meaning\dec

macro:->182.6355
macro:->39.40576666667
macro:->300.0
macro:->300.0
undefined
undefined

Changelog

1.0.1 (09-07-2026)

Added

▶ French documentation.

Fixed

▶ Improved Lua script and documentations.

1.0.0 (06-04-2026) — Initial version.
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3 Implementation

3.1 TEX package

1 ⟨∗package-tex⟩
2 \ifdefined\loadheader\expandafter\endinput\fi
3

4 \def\FITSerr#1{\errmessage{Package fits Error: #1}}
5 \def\FITSwar#1{\message{Package fits Warning: #1}}
6

7 \unless\ifdefined\directlua\FITSerr{LuaTeX required}\fi
8

9 \directlua{dofile('fits-astro.lua')}
10

11 \def\loadheader#1#2{
12 \directlua{
13 local file = '\csstring#1'
14 if FITS_data[file] then
15 tex.print('\luaescapestring{\FITSerr{FITS file '#2' already loaded}}')
16 else
17 FITS_data[file] = load_FITS_header('#2')
18 end
19 }
20 }
21

22 \def\showheader#1{
23 \directlua{
24 show_fits(FITS_data['\csstring#1'])
25 }
26 }
27

28 \def\headerkey#1#2{
29 \directlua{
30 if FITS_data['\csstring#1']['#2'] then
31 get_header_key(FITS_data['\csstring#1'], '#2')
32 else
33 tex.print('\luaescapestring{\FITSwar{Header key '#2' not found}}')
34 end
35 }
36 }
37

38 \def\setheaderkey#1#2#3{
39 \directlua{
40 if FITS_data['\csstring#1']['#2'] then
41 token.set_macro('\csstring#3', FITS_data['\csstring#1']['#2'])
42 end
43 }
44 }
45

46 \def\gsetheaderkey#1#2#3{
47 \directlua{
48 if FITS_data['\csstring#1']['#2'] then
49 token.set_macro('\csstring#3', FITS_data['\csstring#1']['#2'], 'global')
50 end
51 }
52 }
53

—3 —



54 ⟨/package-tex⟩

3.2 LATEX package

1 ⟨∗package-latex⟩
2 \NeedsTeXFormat{LaTeX2e}
3

4 \def\fitsastro@module{fits-astro}
5 \def\fitsastro@version{v1.0.1}
6 \def\fitsastro@date{2026-07-09}
7 \def\fitsastro@description{Retrieving FITS file header information in LuaTeX}
8

9 \ProvidesPackage{fits-astro}[\fitsastro@date\space\fitsastro@version\space\fitsastro@description]
10

11 \input{fits-astro.tex}
12 ⟨/package-latex⟩

3.3 Lua script

1 ⟨∗package-lua⟩
2 tex = tex or {}
3 texio = texio or {}
4 FITS_data = {}
5

6 function load_FITS_header(file)
7 local file_path = kpse.find_file(file)
8 if not file_path then
9 tex.error("FITS file not found: " .. file)
10 else
11 local FITS_file = io.open(file_path, "rb")
12 local header = {}
13 repeat
14 local header_line = FITS_file:read(80)
15 if not header_line or #header_line < 80 then break end
16

17 -- string
18 local key, value = header_line:match("([%u%-%d_]+)%s*=%s*'([^']*)'")
19 if not key then
20 -- number or boolean
21 key, value = header_line:match("([%u%-%d_]+)%s*=%s*([^/]+)")
22 end
23

24 if key and value then
25 value = sanitize_FITS_key(value)
26 if value:match("^%s*$") then
27 header[key] = nil
28 else
29 header[key] = parse_FITS_key(key, value)
30 end
31 end
32 until header_line:sub(1, 3) == "END"
33 FITS_file:close()
34 return header
35 end
36 end
37

38 function parse_FITS_key(key, value)
39 -- converts FITS standard status to a boolean
40 if key == "SIMPLE" then
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41 if value == "T" then
42 value = true
43 else
44 value = false
45 end
46 return value
47 end
48 -- converts numbers into proper integers
49 local num = tonumber(value)
50 if num then value = num end
51 return value
52 end
53

54 function sanitize_FITS_key(value)
55 value = value:match("^%s*(.-)%s*$") or value
56 return value
57 end
58

59 function get_header_key(header, key)
60 local value = header[key]
61 if value then
62 tex.print(value)
63 end
64 end
65

66 function show_fits(header)
67 texio.write_nl("FITS header information:")
68 for key, value in pairs(header) do
69 texio.write_nl(string.format("%s = %s", key, tostring(value)))
70 end
71 end
72 ⟨/package-lua⟩
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Index
The italic numbers denote the pages where the corresponding entry is described,
numbers underlined point to the definition, all others indicate the places where it is
used.

C
\csstring . . . 13, 24, 30, 31, 40, 41, 48, 49

D
\def . . . . . . 4, 4, 5, 5, 6, 7, 11, 22, 28, 38, 46
\directlua . . . . . . . 7, 9, 12, 23, 29, 39, 47

E
\endinput . . . . . . . . . . . . . . . . . . . . . 2
\errmessage . . . . . . . . . . . . . . . . . . . . 4
\expandafter . . . . . . . . . . . . . . . . . . . 2

F
\fi . . . . . . . . . . . . . . . . . . . . . . . . . 2, 7
\FITSerr . . . . . . . . . . . . . . . . . . 4, 7, 15
\FITSwar . . . . . . . . . . . . . . . . . . . 5, 33

G
\gsetheaderkey . . . . . . . . . . . . . . . . 46

H
\headerkey . . . . . . . . . . . . . . . . . . . . 28

I
\ifdefined . . . . . . . . . . . . . . . . . . . 2, 7
\input . . . . . . . . . . . . . . . . . . . . . . . 11

L
\loadheader . . . . . . . . . . . . . . . . . . 2, 11
\luaescapestring . . . . . . . . . . . . 15, 33

M
\message . . . . . . . . . . . . . . . . . . . . . . 5

N
\NeedsTeXFormat . . . . . . . . . . . . . . . . 2

P
\ProvidesPackage . . . . . . . . . . . . . . . 9

S
\setheaderkey . . . . . . . . . . . . . . . . . 38
\showheader . . . . . . . . . . . . . . . . . . . 22
\space . . . . . . . . . . . . . . . . . . . . . . . . 9

T
TEX and LATEX2ε commands:

\fitsastro@date . . . . . . . . . . . . 6, 9
\fitsastro@description . . . . . 7, 9
\fitsastro@module . . . . . . . . . . . . 4
\fitsastro@version . . . . . . . . . 5, 9

U
\unless . . . . . . . . . . . . . . . . . . . . . . . 7
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