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Abstract
The Elementary Particle Entity Notation (PEN) scheme is presented. It defines
markup for all known particles and thus allows for automatic extraction of
information about these particles by recognition of their entity names. An
implementation with LATEX is available, which also ensures the typographic
correctness of the printed symbols.
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1 Typographical rules for scientific texts
In scientific texts the printed form of a symbol often implies a meaning which is not easily captured
by generic markup. Therefore authors using some form of generic coding (like LATEX or XML) need to
know about typographical conventions. The following is a brief summary of the most important rules for
composing scientific texts [1, 2].

The most important rule is consistency: a symbol should always be the same, whether it appears
in a formula or in the text, on the main line or as a superscript or subscript. I.e. in LATEX, once you
have used a symbol inside mathematics mode (’$’), always use it inside mathematics mode. Inside math
mode, LATEX by default prints characters in italics.

For scientific work, however, quite a few symbols must be set in roman (upright) characters1. This
is the case for the following families of symbols, which represent the names of:

– units, such as g, cm, s, keV. Note that physical constants are usually in italics, so units involving
constants are mixed roman-italics, e.g., GeV/c (where the c is italic because it symbolizes the
speed of light, a constant);

– particles, for example p, K, q, H. For elementary particles the PEN (Particle Entity Notation)
scheme is proposed (see the next section);

– standard mathematical functions (sin, det, cos, tan, Re, Im, etc.). Use the built-in LATEX functions
for these (\sin, \ln, etc.);

– chemical elements, for example Ne, O, Cu;
– numbers;
– names of waves or states (p-wave) and covariant couplings (A for axial, V for vector), names of

monopoles (E for electric, M for magnetic);
– abbreviations that are initials of bits of words (exp, for experimental; min, for minimum);
– the ’d’ in integrands (e.g., dp).

In all cases, following these rules will help the reader understand at first glance what you are
talking about. Some instances in which it is important to use the correct symbol, in the correct type, are
shown in Table 1.

Let your word processor do as much work as it can. Do not try to change your system’s defaults
too much; this will decrease the portability and maintainability of your documents. LATEX implements
part of the rules mentioned above by default in math mode.

1With LATEX roman type in maths mode can be achieved by the \mathrm command.



Table 1: Importance of using the correct type

roman type italic type
A ampere (electric unit) A atomic number (variable)
e electron (particle name) e electron charge (constant)
g gluon (particle name) g gravitational constant
l litre (volume unit) l length (variable)
m metre (length unit) m mass (variable)
p proton (particle name) p momentum (variable)
q quark (particle name) q electric charge (variable)
s second (time unit) s c.m. energy squared (variable)
t tonne (weight unit) t time (variable)
V volt (electric unit) V volume (variable)
Z Z boson (particle name) Z atomic charge (variable)

Do not add blanks at random to make formulae look ‘nicer’, and restrain from using specific page
layout commands (like \newline or \newpage with LATEX). You will forget that you put them in your
text and later wonder why some text is badly adjusted or starts a new line or page.

2 Entity definitions for elementary particles
In texts on high energy physics frequently re-occurring strings are the names of elementary particles.
For example, the Z0 particle can be coded in various different ways with LATEX: Z$^0$, $\mbox{Z}^0$,
and $\mathrm{Z^0}$ all achieve the same typographical effect, a roman Z with a superscript 0. In the
interest of standardization and typing convenience, we propose below an ‘entity’ naming scheme, which
will not only relieve the user from having to worry about the correctness of what he types, but also will
allow an automatic extraction of the particle names from the input file, so that it will be easy to enter data
about an article using this convention into a database of abstracts.

The naming scheme uses a notation which takes the following constraints into consideration:

1. The notation should be able to describe all particles in the particle data summary tables from the
‘Review of Particle Properties’ [3] and any future extension to these.

2. Common particles such as protons and electrons should have short and simple names.
3. Items that are indicated by superscripts are indicated before items that are indicated by subscripts.

The mass or other discriminating characteristic of a particle is not added to the entity name, which
means that an entity on its own does in general not unambiguously identify a particle, e.g., Υ(1S) and
Υ(10860) are both referred to as PGU. This ambiguity is eleminated adding a letter ’R’ (for ‘Resonance’)
to the end of the entity name and specifying the mass or other characteristic of the particle as a mandatory
argument parameter. Thus the above two particles are marked up as \PGUR{1S}, and \PGUR{10860},
respectively. The PEN scheme is independent of any text processing system. A LATEX impementation is
available (hepnames2.sty) which allows one to use the PEN names in both mathematics and text mode.

It should be noted that the present scheme differs quite substantially from the original 1994 version
in that a more rigorous approach was taken to make it more open-ended. This was achieved by trans-
ferring all mass and spectroscopic information into an attribute (argument in the LATEX implementation).
The implementation will be updated regularly to take into account the most recent version of the Review
of Particle Properties publication.

2.1 Principles of the Particle Entity Notation (PEN)
Starting at the left, a name is built from the following characters:
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Table 2: Codes for Greek characters

Greek name code Greek name code Greek name code Greek name code
α alpha a A Alpha A β beta b B Beta B
γ gamma g Γ Gamma G δ delta d ∆ Delta D
ε epsilon e E Epsilon E ζ zeta z Z Zeta Z
η eta h H Eta H θ theta q Θ Theta Q
ι iota i I Iota I κ kappa k K Kappa K
λ lambda l Λ Lambda L µ mu m M Mu M
ν nu n N Nu N ξ xi x Ξ Xi X
o omicron o O Omicron O π pi p Π Pi P
ρ rho r R Rho R σ sigma s Σ Sigma S
τ tau t T Tau T υ upsilon u Υ Upsilon U
φ phi f Φ Phi F χ chi c X Chi C
ψ psi y Ψ Psi Y ω omega w Ω Omega W

1. Start the entity with a recognized string (in the following this was chosen as uppercase P). This
is necessary to uniquely identify entities as following the PEN convention.

2. The following letters act as an escape to signal a special interpretation of the string. Present escape
sequences are:

– A for anti particle (normally visually represented with a bar over the particle’s name);
– G for indicating the subsequent letter is Greek. The correspondence between Latin and Greek

letters is based on the notation for mathematical Greek characters used by the AAP mathe-
matical formula application [5] and is shown in Table 2.

– Q for quark particle;
– S for supersymmetric particle;
– XX for particle not strictly following naming scheme, e.g., \PXXA for axion.

The precedence (from highest to lowest) is A, S, Q, G and XX.
3. The one-letter name of the particle.
4. Optionally followed by other information, reading from top (superscript(s)) to bottom (subscript(s)),

and from left to right.

– superscripts: z for zero, m for minus, p for plus, pm for plus/minus, mp for minus/plus, pr for
prime, st for star (asterisk);

– subscripts: D for digit, followed by a one-letter code representing the digit, as follows: z
(zero), o (one), t (two), T (three), f (four), F (five), s (six), S (seven), e (eight), n (nine);

– subscripts (cont.: b for bottom, c for charmed, d for down, s for strange, t for top, u for up;
– subscripts (cont.: other one-letter codes, such as J for unknown spin L for left or long, R for

right, S for short.

5. P for Parenthesis. In this case an obligatory argument specifies characteristics of the resonance,
such as its mass or quantum numbers, which will be typeset between parentheses.

2.2 Particle encodings according to the PEN Scheme
In Table 3 we show how to encode the particles from the summary tables of particle properties in the
‘Review of Particle Properties’ [3] using the PEN convention. In the rightmost column we give the
computer name of the particle.
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The LATEX implementation is available as a style file heppennames2.sty. To obtain the symbol
required, prefix the PEN name by a backslash (‘\’).
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ẽ,
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