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4. Headers 4.1.2.1.b. Long Keyword name (bytes 1 through n)

Thefirst two sections of this chapter define the structureeand  1,¢ |5 keyword namshall be a left justified, n-character
tent of header keyword records. Thisis followed in SectwitB 5 g string. Single embedded spaces are allowed. Leadidg a

recommendations on how physical units should be expressgdsing spacesire not allowedand if presenshall be ignored.
The final section defines the mandatory and reserved keywo itiple consecutive embedded spaca® not allowedand

for primary arrays and conforming extensions. if present shall be collapsed into a single blank. All digdits
through. 9 (decimal ASCII codes 48 to 57, or hexadecimal 30

4.1. Keyword records to 39), upper case Latin alphabetic characters through‘Zz’
(decimal 65 to 90 or hexadecimal 41 to 5A) as well as their

4.1.1. Syntax lower case equivalenta’ through‘z’ (decimal 97 to 122 or

hexadecimal 61 to 7A) are permitted; lower case charadtets s
be considered equivalent to upper case ones (i.e. keywandsa
arecase insensitieand are used only to improve legibility. The

Each 80-character header keyword recsidll consist of a key-
word name, a value indicator (only required if a value is pnts

anoptionalvalue, and amptionalcomment. Keywordsayap- |\ qarscore {*, decimal 95 or hexadecimal 5F), hyphen {,

pear in any order except where specifically stated othenmise g i) 45 or hexadecimal 2D), dollar sigrs(, decimal 36 or
this standard. It isecommendethat the order of the keywords, ., - jacimal 24), dot'(. *, decimal 46 or hexadecimal 2E), and

in FITS files be preserved during data processing operations
because the designers of tRETS file may have used conven-y,
tions that attach particular significance to the order ofater
keywords (e.g., by grouping sequencesCOMMENT keywords
at specific locations in the header, or appendn§TORY key-
words in chronological order of the data processing stepss-
ing CONTINUE keywords to generate long string keyword val
ues).

A formal syntax, giving a complete definition of the syntax 1 2 2. value indicator
of FITSkeyword records, is given in Appendix A. Itis intended
as an aid in interpreting the text defining the standard. If the two ASCII characters‘=.’ (decimal 61 followed

In earlier version of this standardFiTSkeyword, assumed by decimal 32) are present in bytes 9 and 10 of the keyword
as an item whose value is to be looked up by name (and precord this indicates that the keywoflths a short keyword
sumably assigned to a variable) by a FITS reading progras, weame anchas a value field associated with it, unless it is one
associated one to one to an header keyword record. With thedfi the commentary keywords defined in Sect. 4.4.2 (i.e., a
troduction of continued string keywords (see 4.2.1.2)hdtidS HISTORY, COMMENT, or completely blank keyword name) which
keywords may span more header keyword records, and the vadyeiefinition have no value.

be created by concatenation as explained in 4.2.1.2. Ifthe the two ASCII characters=..’ are presentin a position
In earlier version of this standard®@TSkeyword name was p, starting from byte 10 to byte 76BC  this indicates that the

limited to theshort form described in 4.1.2. MandatoBITS  keyword has also a value field associated with it, unlessoinés
keywordsshall use the short form. ReservetT'Skeywords de- of the commentary keywords defined in Sect. 4.4.2.

fined in this standardhall use the short form unless they are
explicitly defined in the new longer form.

on (‘:’, decimal 58 or hexadecimal 3A) are also permitted.
other characters are permitted. For indexed keyword same
see previous section on short names.

OPTIONAL TBD  The presence of long keyword names
in‘a headeshallbe signalled by a keyword IfONGKYWD ="1. 0’
(oris itLONGKYWD = 1.0 ?).

4.1.2.3. Value/comment

4.1.2. Components In short namekeyword records that contain the value indi-
4.1.2.1.a. Short k d b 1th hs cator in bytes 9 ar_1d 10, the remaining bytes 11 through 80e0f th
a. Short keyword name (bytes rough 8) recordshall contain the value, if any, of the keyword, followed

The keyword nameshall be a left justified, 8-character,PY OPtionalcomments. _ o
space-filled, ASCII string with no embedded spaces. Alltdigi !N long name keyword records that contain the value indica-
0 through 9 (decimal ASCII codes 48 to 57, or hexadecimal 30" beyond bytes 9 and 10, the remaining bytes 2 through

to 39) and upper case Latin alphabetic charactarsthrough 80 of the recorcshall contain the value, if any, of the keyword,
“z’ (decimal 65 to 90 or hexadecimal 41 to 5A) are permitted®/lowed byoptionalcommentsDETAILS TBD . The above
lower case characteshall notbe used. The underscore_(, 9ives a maximum length for a keyword name of 75 TBC charac-
decimal 95 or hexadecimal 5F) and hyphér*(, decimal 45 ters if th_e value is continued in th_e next keyword record as de
or hexadecimal 2D) are also permitted. No other characté®ibedin4.2.1.2.If one wants to limit the keyword namegken
are permitted. For indexed keyword names that have a singl® accomodate a 16-bit integer number (formatted in 6 charac
positive integer index counter appended to the root nami@ls) one has to put the value indicator not beyond bytes473-7
the countershall not have leading zeroes (eMAXISI, not I-€. @ name length of 72 characters. If one wants to ]|m|t the
NAXIS001). Note that keyword names that begin with (okeyword name length to accomodate a double precision float-
consist solely of) any combination of hyphens, underscamed N9 point value (formatted in 23 characters) one has to peit th

digits are legal. value indicator not beyond bytes 56-57 i.e. a name lengttbof 5
characters.

I This requirement diers from the wording in the origin&ITS pa- In keyword records without a value indicator, bytes 9

pers. See Appendix H. through 80shouldbe interpreted as commentary text, however,
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this does not preclude conventions that interpret the comte
these bytes in other ways.

The value field, when presersthall contain the ASCII text
representation of a literal string constant, a logical tamis or
a numerical constant, in the format specified in Sect. 4.2 TREYWORD2=
value fieldmaybe a null field; i.e., itmay consist entirely of KEYWORD3=
spaces, in which case the value associated with the keyword i
undefined.

The mandatoryITSkeywords defined in this standamlist
not appear more than once within a header. All other keywor
that have a valushould noappear more than once. If a keyworcﬁ
does appear multiple times withftérent values, then the value
is indeterminate.

If a comment follows the value field, ihustbe preceded
by a slash {/’, decimal 47 or hexadecimal 2F)A space be- standard.

’ ) The maximum length of a string value that can be repre-

tween the value and the slash is stronglgommendedThe tsented on a single keyword record is 68 characters, with the

commentmay contain any of the restricted set of ASCII tex . ; . i
characters, decimal 32 through 126 (hexadecimal 20 throug@em.ng and closing quote char_ac_ters in bytes l_l_and 80, re
ectively. In general, no length limit less than 68 is ire@lfor

7E). The ASCII control characters with decimal values lassit

32 (including the null, tab, carriage return, and line febdrac- charglfr-valued keywords.
ters), and the delete character (decimal 127 or hexade@iR)al
must notappear anywhere within a keyword record.

Note that there is a subtle distinction between the follgwin
three keywords:

KEYWORD1= "’

/ null string keyword
/ empty string keyword
/ undefined keyword

The value oKEYWORD1 is a null, or zero length string whereas
{lie value of th&EYWORD2 is an empty string (nominally a single
pace character because the first space in the string ificign;

ut trailing spaces are not). The valu&@ifWoRD3 is undefined
and has an indeterminate data type as well, exceptin casgs wh
the data type of the specified keyword is explicitly definethia

4.2.1.2 Continued string keywords

4.2. Value

Earlier versions of this Standard only defined single stkieyy

The structure of the value field depends on the data type of {5 as described in the previous section. The Standard now

value. The value field represents a single value and not ay ar, ; i
. ) ) corporates a convention (originally developed for uselifiS
of values! The value fieldnustbe in one of two formats: fixed p (orig y P

or free. The fixed-format is required for values of mandato#clles from high energy astrophysics missions) for contiguan

. Bitrarily long string values over multiple consecutive keyd
keywords and isecommendetbr values of all other keywords. o0 ds This convention is mainly intended for use with new

user-defined keywords; ihust notbe used with th&TENSION,
TFORMn, EXTNAME, TTYPEn, TDISPn, and TNULLn keywords,
and it isnot recommendefbr use with any other string-valued
keywords that are defined in this Standard.

Long keyword string values can be representdeirShead-
ers by continuing the string over multiple keyword recorsisg
the following procedure:

4.2.1. Character string
4.2.1.1 Single keywords

A character string valughallbe composed only of the set of
restricted ASCII text characters, decimal 32 through 126«{h

adecimal 20 through 7E) enclosed by single quote characters pivide the long string value into a sequence of smaller sub
(“’”, decimal 39, hexadecimal 27). A single quote is represénte  strings, each of which is no longer than 67 characters in
within a string as two successive single quotes, e.g., OHAR |ength. (Note that if the string contains any literal single
'0’ "HARA’. Leading spaces are significant; trailing spaces are quote characters, then these must be represented as a pair
not. This standard imposes no requirements on the case sensiof single quote characters in téTS keyword value, and
tivity of character string values unless explicitly statedthe these 2 characters must both be contained within a single
definition of specific keywords. substring).

If the value is a fixed-format character string, the starting. Append an ampersand character (‘&) to the end of each sub-
single quote charactenustbe in byte 11 of the keyword record  string, except for the last substring. This character seage

and the closing single quotaustoccur in or before byte 80.
Earlier versions of this standard alsmuiredthat fixed-format

characters stringmustbe padded with space characters to ag.

least a length of eight characters so that the closing qu@e ¢

a flag toFITSreading software that this string valoeybe
continued on the following keyword in the header.

Enclose each substring with single quote characters: Non
significant space characters may occur between the amper-

acter does not occur before byte 20. This minimum character sand character and the closing quote character.

string length is no longer required, except for the valuehef t 4. \Write the first substring as the value of the specified key-
XTENSION keyword (e.g.,” IMAGE...." and *TABLE._._.’; see word.

Sect. 7) whichmustbe padded to a length of eight characters fop. Write each subsequent substring, in order, to a seriesyef k
backward compatibility with previous usage. words that all have the nan@@NTINUE in bytes 1 through 8
Free-format character strings follow the same rules asfixed and have space characters in bytes 9 and 10 of the keyword

format character strings except that the starting singletequ
charactemayoccur after byte 11. Any bytes preceding the start-
ing quote character and after byterhQstcontain the space char-
acter.

record. The substring may be located anywhere in bytes 11
through 80 of the keyword record and may be preceded by
non-significant space characters starting in byte 11. A com-
ment string may follow the substring; if present, the com-
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ment string must be separated from the substring by at least
1 space character followed by a forward slash charagtgr (*

The following keyword records illustrate a string valuettha
is continued over multiple keyword records. (Note: the tangf
the substrings have been reduced to fit within the page Igyout

WEATHER = ’Partly cloudy during the evening f&’
CONTINUE ’ollowed by cloudy skies overnight.&’
CONTINUE ’ Low 21C. Winds NNE at 5 to 10 mph.’

FITS reading software can reconstruct the long string value
by following an inverse procedure of checking if the striradue
ends with the ‘&’ character and is immediately followed by a
conformingCONTINUE keyword record. If both conditions are
true, then concatenate the substring from@Q¥TINUE record
onto the previous substring after first deleting the trgili&’
character. Repeat these steps until all subseqQ@MTINUE
records have been processed.

Note that if a string value ends with the ‘&’ character, but is
not immediately followed by a conformin@NTINUE keyword,
then the ‘&’ character should be interpreted as the liteaat |
character in the string. Also, any ‘orphan€dNTINUE keyword
records should be interpreted as containing commentatyrtex
bytes 9 — 80 (similar to @OMMENT keyword).
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