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ABSTRACT
This note describes the use of  asmeconf to format multilin-

gual documents in Latin or non-Latin alphabets. Font support en-
compasses the Arabic, Chinese, Greek, Hindi, Korean, Marathi, 
Russian, and Tamil languages, among others. For asian alpha-
bets, LuaLATEX and fontspec are employed. The system fonts 
that must be installed for fontspec are listed, and examples of 
simple abstracts are shown in twenty-five languages.
Keywords: asmeconf, language support, non-Latin alphabets, 
fontspec, LuaLATEX

1 INTRODUCTION: WHY HAVE THIS?
The asmeconf class [1] provides a template for formatting 

conference papers submitted to the American Society of Mechan-
ical Engineers. The goal of adding language support to asmeconf 
is to enable authors to include translations of a paper’s abstract 
or brief quotations in languages other than English. Although 
the entire asmeconf template may, in principle, be switched to 
another language without modifying the class file, I have not ex-
plored this option in much detail. These language capabilities are 
experimental, and their future development will be guided by the 
feedback that I receive from authors.

2 THE BABEL PACKAGE
The typesetting of languages is handled by the babel pack-

age [2], which is called by the asmeconf class. For many 
languages, babel includes language definition files (.ldf) that 
provide information about section or caption titles, hyphenation 
rules, and so on. When an .ldf exists, babel will recognize 
the language as a global option that can be passed as an option 
to asmeconf, assuming that an appropriate font is available. A 
list of the many languages with .ldf files is given in the babel 
documentation.

For languages in Latin scripts, it’s usually safe to assume that 
the font is present, and many such languages have .ldf files. For 

∗Corresponding author: lienhard@mit.edu
Version 1.04, October 31, 2026

other scripts, additional steps are needed. The asmeconf class 
handles this differently under pdfLATEX and LuaLATEX.

3 USING NON-LATIN SCRIPTS

When using pdfLATEX, asmeconfwill load appropriate fonts 
for Greek, Vietnamese, and certain cyrillic-script languages (see 
Table 1). The user can give the corresponding class option and 
then call for a change of language as described in Section 6. No 
additional work is required.

To access a broader range of fonts, asmeconf can be used 
under LuaLATEX, with fontspec. In that case, asmeconf will 
employ unicode fonts that are installed on the user’s computer. 
The class option [loadscripts] must be called to load the non-
Latin fonts listed in Tables 1 and 2.

4 UNICODE FONTS

The fontspec package [3] allows LuaLATEX to access fonts 
that are on the user’s system. Today, these fonts are normally in 
unicode, a 16-bit format that allows a font to contain a vast num-
ber of glyphs—up to 216. Multiple languages can be contained 
within a single font. Specialized unicode fonts are dedicated to 
some languages that have many thousands of characters, such as 
Japanese or Chinese.

When processed in pdfLATEX, asmeconf uses the newtxtext 
and inconsolata fonts, a collection of eight-bit fonts, for Latin 
script. To use fontspec, those are replaced by corresponding 
unicode fonts. Specialized fonts are needed for some additional 
scripts. Only some of these fonts are included in a standard 
LATEX distribution. Thus, the user may need to install several 
unicode fonts onto their own system in order to use asmeconf 
with fontspec. Fortunately, such fonts are free and easily down-
loaded.

The needed fonts are listed in Table 2. The Latin fonts are 
required for English when using fontspec; however, these are 
included in a standard TEX Live installation.
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TABLE 1: Languages in non-Latin scripts for which asmeconf 
provides font support. Required class options are shown where 
needed. Several languages are available only with LUALATEX.

  Language  pdfLATEX  LuaLATEX  

  Arabic   n/a   bidi=basic  
  Belarusian   belarusian   
  Bengali   n/a   
  Bulgarian   bulgarian   
  Chinese   n/a   
  Greek   greek   
  Hindi   n/a   
  Japanese   n/a   japanese  
  Korean   n/a   
  Macedonian  macedonian  
  Marathi   n/a   
  Russian   russian   
  Serbian   serbianc∗   
  Tamil   n/a   
  Ukrainian   ukrainian   
  Vietnamese   vietnamese   
∗ Serbian option [serbianc], for both engines, uses cyrillic. In pdfLATEX, 
use \selectlanguage{serbianc}. In LuaLATEX, instead select “serbian-
cyrillic”.

5 USING FONTSPEC WITH ASMECONF

When running LuaLATEX, fontspec is loaded by default (as 
of Feb. 2024). With fontspec, babel will use .ldf files or 
separate initialization files (.ini) when they are available for 
a given language. These files provide language specific infor-
mation, using include the appropriate names for abstract, figure, 
table, appendix, and so on. These languages can be accessed as 
described in Section 6.

The class option loadscripts must be called to load the 
non-Latin fonts listed in Tables 1 and 2.

When captions and the like are not needed (as for short pas-
sages like the abstracts herein), babel can load many languages 
“on the fly”, with only a basic call in the .tex file (see Section 6), if 
an appropriate font is available, without even using a class option. 
Adding the language name to as an option to \documentclass 
ensures that an .ldf or .ini file will also be loaded.

Arabic typesetting is a little more complicated. The script 
runs right to left, and so arabic requires the bidi package, which 
can be loaded as a class option. Similarly, when [japanese] is 
given as an option to the class, asmeconf calls the luatexja-
fontspec package [4], which is a specialized module for typeset-
ting Japanese. (The Japanese option has a conflict with Chinese-
traditional text as of March 2025, but both still typeset.)

What about support for scripts not shown in Table 2? Macros 
from babel for adding fonts can be placed into the preamble 
of your document. The babel package supports roughly 250 
languages, and asmeconf has been tried with only about thirty. 
In fact, any of the scripts mentioned can be called from your 
preamble rather than using the [loadscripts] option.

6 HOW TO CALL A LANGUAGE
Call a language with \begin{selectlanguage}{<lang>}, 

where <lang> is the lower-case name of the language. For ex-
ample, suppose that a Spanish language abstract is desired. The 
user puts [spanish] as a class option (this language has an .ldf 
file), and then writes:

\begin{selectlanguage}{spanish}
\begin{abstract*}
Este es el resumen del artículo…
\end{abstract*}
\end{selectlanguage}

As it happens, this short snippet does not even require the 
class option because the word for “abstract” is grabbed on the 
fly and the font is the same as for the main English text. On the 
other hand, a Greek abstract needs to have a font specified. The 
asmeconf class loads this font automatically under LuaLATEX; for 
pdfLATEX, the font is loaded if the class option [greek] is used.

Nota Bene: 1) Your .tex file must be saved in utf-8 
encoding. Some operating systems default to a different encod-
ing that will garble unicode characters. 2) The features used 
to provide language support under fontspec require an up-to-
date LATEX distribution (2020 or later). 3) The documentation of 
babel provides detailed guidance on loading languages.

7 ABSTRACTS
Examples of abstracts in various languages now follow. 

Reading the source .tex file for this document may clarify the 
syntax.

摘要
这是文章的摘要。我们用中文书写，描述了问题，方法和结果，

还包括了参考文献。

摘 要
這是文章的摘要。我們用中文書寫，描述了問題，方法和結果，

還包括了參考文獻。

摘 要
係文嘅摘要。我哋用中文書寫，描述了問題，方法同結果，仲

包括埋參考文獻。

RESUMEN
Este es el resumen del artículo. Escribimos en español. Se 

describen el problema, los métodos y los resultados. También se 

incluyen referencias.

ABSTRACT
This is the summary of the article. We write in English. The 

problem, methods, and results are described. References are also 

included.

सारांश

यह हिंदी में  लिखे  गए एक लेख का सारांश है। समस्या, विधियों  और परिणामों  
का वर्णन किया गया है। संदर्भ भी शामिल हैं।
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TABLE 2: System fonts used by asmeconf with fontspec. For all fonts, load regular and bold face. For Latin, Cyrillic, and Greek serif and 
sans serif fonts, also load italic and bold italic. For Noto Sans Arabic, install semibold instead of bold.

 Script  Language  Fonts  Where to get the font

 Latin∗ most European languages TeX Gyre Termes, https://ctan.org/tex-archive/fonts/newtx/opentype,  
 TeX Gyre Heros, https://ctan.org/tex-archive/fonts/tex-gyre/opentype  
 Inconsolatazi4 https://ctan.org/tex-archive/fonts/inconsolata/opentype  
 Arabic Arabic, Punjabi, Urdu, others Amiri,

Noto Sans Arabic
https://github.com/alif-type/amiri
https://github.com/googlefonts/noto-fonts

 

 Bengali Assamese, Bengali, others Noto Serif Bengali,
Noto Sans Bengali

https://github.com/googlefonts/noto-fonts  

 Cyrillic Belarusian, Bulgarian, 
Macedonian, Russian, 
Serbian, Ukrainian, others

Noto Serif,
Noto Sans, 
Noto Sans Mono

https://github.com/googlefonts/noto-fonts  

 Devanagari Hindi, Kashmiri, Marathi, 
Nepali, Sanskrit, others

Noto Serif Devanagari,
Noto Sans Devanagari

https://github.com/googlefonts/noto-fonts  

 Greek Greek Noto Serif, Noto Sans, 
Noto Sans Mono

https://github.com/googlefonts/noto-fonts  

 Hangul Korean Noto Serif CJK KR, 
Noto Sans CJK KR, 
Noto Sans Mono CJK KR

https://github.com/googlefonts/noto-fonts  

 Japanese Japanese Noto Serif CJK JP, 
Noto Sans CJK JP, 
Noto Sans Mono CJK JP

https://github.com/googlefonts/noto-fonts  

 Simplified 
Chinese

Mandarin Noto Serif CJK SC, 
Noto Sans CJK SC, 
Noto Sans Mono CJK SC

https://github.com/googlefonts/noto-fonts  

 Tamil Tamil, others Noto Serif Tamil, 
Noto Sans Tamil

https://github.com/googlefonts/noto-fonts  

 Traditional 
Chinese

Traditional Mandarin, 
Cantonese

Noto Serif CJK TC, 
Noto Sans CJK TC, 
Noto Sans Mono CJK TC

https://github.com/googlefonts/noto-fonts  

∗ The Latin fonts are required with asmeconf+fontspec, even if English is the only language called. Install others as needed.

সারসংক্ষেপ

এটি নিবন্ধের সংক্ষিপ্তসার। আমরা বাংলা ভাষায় লিখি। সমস্যা, পদ্ধতি 

এবং ফলাফল বর্ণ



না করা হয়। উল্লেখগুলিও অন্তর্ভু





ক্ত রয়েছে।

صخلم

 نيمضت متي .جئاتنلاو قرطلاو ةلكشملا فصو متي .ةيبرعلاب بتكن .لاقملا صخلم وه اذه

ً.اضيأ عجارملا

RESUMO

Este é o resumo do artigo. Escrevemos em português. O pro-

blema, métodos e resultados são descritos. Referências também 

estão incluídas.

АННОТАЦИЯ

Это резюме статьи. Пишем по русски. Описаны пробле-

ма, методы и результаты. Библиография также включена.

概要

この論文の日本語での要約は以下のとおりです。問題、方
法、および結果が説明されています。参考資料も添付してあり
ます。

सारांश

हा लेखाचा सारांश आहे . आपण मराठीत लिहित आहो. ह्यात समस्या , पद्धती 
आणि परिणामाचे  वर्णन के ले  आहेत. संदर्भ देखील समविष्ट आहेत.

ÖZET

Bu, makalenin özetidir. Türkçe yazıyoruz. Sorun, yön-

temler ve sonuçlar açıklanmaktadır. Referanslar da dahildir.

초록

이것은 한국어로 쓰인 논문의 초록입니다. 문제, 방법 및 결
과가 설명되어 있습니다. 참조도 포함됩니다.
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RÉSUMÉ
Ceci est le résumé de l'article. Il est écrit en français. Le pro-

blème, les méthodes et les résultats sont décrits. Des références sont 

également incluses.

ZUSAMMENFASSUNG
Hier ist die Zusammenfassung des Beitrags. Wir schreiben auf 

Deutsch. Die Fragestellung, die Methoden und die Ergebnisse wer-

den beschrieben. Der Beitrag enthält auch ein Literaturverzeichnis.

சாராம்சம்

இது கட்டுரையின் சுருக்கம். நாங்கள் தமிழில் 

எழுதுகிறோம். சிக்கல், முறைகள் மற்றும் முடிவுகள் 

விவரிக்கப்பட்டுள்ளன. குறிப்புகளும் சேர்க்கப்பட்

டுள்ளன.

TÓM TẮT NỘI DUNG
Đây là phần tóm tắt của bài báo khoa học. Chúng tôi viết bằng 

tiếng Việt. Vấn đề, các phương pháp và các kết quả được mô tả 

trong phần này. Tài liệu tham khảo cũng được bao gồm.

SOMMARIO
Questo è il riassunto dell'articolo. Scriviamo in italiano. Ven-

gono descritti il   problema, i metodi e i risultati. Sono inclusi anche 

i riferimenti.

RINGKASAN
Ini adalah ringkasan dari artikel tersebut. Kami menulis da-

lam bahasa Indonesia. Masalah, metode, dan hasil dijelaskan. Re-

ferensi juga disertakan.

STRESZCZENIE
To jest podsumowanie artykułu. Piszemy po polsku. Opisano 

problem, metody i wyniki. Literatura źródłowa zostanie udostęp-

niona.

MUHTASARI
Huu ni Muhtasari wa makala. Tunaandika kwa Kiswahili. 

Matatizo, Mbinu na matokeo yameelezewa. Marejeleo pia yame-

jumuishwa.

АНОТАЦІЯ

Це короткий зміст статті. Пишемо українською мо-

вою. Описана проблема, методи та результати. Стаття 

включає список використаної літератури.

ΠΕΡΙΛΗΨΗ

Αυτή είναι η περίληψη του άρθρου. Χρησιμοποιούμε την ελ-

ληνική γλώσσα. Περιγράφεται το πρόβλημα, οι μέθοδοι και τα 

αποτελέσματα. Περιλαμβάνονται επίσης αναφορές.

САЖЕТАК

Ово је резиме чланка. Пишемо на српском. Описани су 

проблем, методе и резултати. Укључене су и референце.

SUMMARIUM
Hoc argumentum in articulum. Latine scribere nobis. Quae-

stio est, modi, et describit eventus qui. Alia sunt opera citatis.

8 CHANGING THE LANGUAGE OF THE ENTIRE 
DOCUMENT
The main language of the document is English by default. 

This means that section headings, captions, and other words cho-
sen by macros will be in English.

To chose a different main language, give the option 
[main=..], e.g., [main=french]. The standard caption and 
section names will follow babel’s dictionary for the language 
chosen. Users may additionally change “Keywords”, “Nomen-
clature”, “Corresponding author”, and “Joint first authors” by 
renewing the commands \keywordname, \nomname, \CAwords, 
and \JAwords. Changes to the page footer are described in the 
asmeconf documentation [1]. (See the babel documentation [2, 
Ch. 3] if the dictionary for the main language lacks the correct 
word for, say, abstractname).

I have not explored this usage in detail, and I would welcome 
comments from authors who attempt such conversions.

Note that some languages make characters active, which 
can have unexpected effects. For example, Spanish makes “.” 
an active character, which clashes with the default decimal 
separator when using dcolumn’s d{n.m} [5]. The command 
\spanishdeactivate{.} stops this behavior. As of August 
2024, asmeconf defines a dcolumn type ,{n.m} that uses a 
comma (not a period) as the decimal separator.

9 CONCLUSION
asmeconf has multilingual capabilities under both pdfLATEX 

and LuaLATEX. In particular, with fontspec, asmeconf can 
support a wide range of scripts and languages within a LATEX 
environment. These capabilities are largely experimental, and 
their future development will be guided by feedback that I receive 
from those using these features.
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/*  asmeconf-style.css

    v1.47, 2026-10-31
	Author: John H. Lienhard
	License: MIT License, https://ctan.org/license/mit
    This css code styles the HTML rendering of asmeconf class
*/


/* --- Resilience & typography --- */

*, *::before, *::after { box-sizing: border-box; }
math, math * { box-sizing: content-box; }

html 
	{ 
    -webkit-text-size-adjust: 100%;
    -moz-text-size-adjust: none;
    text-size-adjust: 100%;
	}
:root
	{
	--ui-sans: system-ui, -apple-system, BlinkMacSystemFont, "Segoe UI", Roboto, "Noto Sans", "DejaVu Sans", Arial, sans-serif;
	--ui-mono: ui-monospace, SFMono-Regular, Consolas, "DejaVu Sans Mono", "Liberation Mono", "Noto Sans Mono", Menlo, monospace;
	--math-font: "STIX Two Math", "Latin Modern Math", "XITS Math", "Cambria Math", math;
    --math-fallback-regular: var(--math-font);
    --math-fallback-bold:    var(--math-font);
	--code-color:         #3333b3;   /* sometimes called 'structure' */
	--footnote-color:     #1f4e79;   /* a medium grayish blue */
	--fg-color:           #111;      
	--bg-color:           #fff;
	--hr-color:           #ccc;
	--link-color:         #0033a0;   /* #0000ee, browser defaults */
	--link-visited-color: #663366;   /* #551a8b */
	--link-hover-color:   #0b0080;   /* #ee0000 */
	--xref-color:         #0033a0;   /* #0000ee */
	}

/* These settings partially mimic the default printed page size and width. Aims for sans serif font. */
body {
    font-family:    var(--ui-sans);
	font-size: 		12pt;       
	line-height: 	1.2;     	/* ~14pt leading */
	margin: 		36pt auto;  /* ~half-inch margins left/right, centered */
	max-width: 		min(75ch, 46rem);		/* ~75 characters per line; 46rem ≈ ~92pt*6.1 */
	hyphens: 		auto;
	overflow-wrap: 	anywhere; 				/* protect narrow columns */
	hanging-punctuation: first allow-end; 	/* improve ragged-right when present */
	color: var(--fg-color); 
	background: var(--bg-color);
}

/* Other color selectors */
h1,h2,h3,h4,
   div[data-pdf-se-type="Caption"] { color: var(--fg-color); }

hr { border-color: var(--hr-color); }

a[href]          { color: var(--link-color); text-decoration: underline; }
a[href]:visited  { color: var(--link-visited-color); }
a[href]:hover,
   a[href]:focus { color: var(--link-hover-color); }
a[href^="#"]     { color: var(--xref-color); }

/* prevent hanging-punctuation from reaching MathML operators (Safari) */
math, math * 
    {
    hanging-punctuation: none;
    }


/* Adjust fonts of title, prevent hyphenation */

div[data-pdf-se-type="Title"]
	{
	font-size: 20pt;
	font-weight: 700;
	hyphens: none;
	overflow-wrap: normal;
	word-break: keep-all;
	margin-top: 2em; 
	}


/* Reduce paragraph spacing inside Conference_information only */

div[data-pdf-se-type-original="Conference_information"] p 
	{
	margin-top: 0.2em;
	margin-bottom: 0.2em;
	}

div[data-pdf-se-type-original="Paper_number"] p 
	{
	font-weight: 600;
	font-size: 14pt;
	}

/* Authors (inline style) */

div[data-pdf-se-type-original="Authors"] 
	{
	}

/* Affiliations-group block with 3em horizontal padding */

div[data-pdf-se-type-original="Affiliations-group"] 
	{
	padding-left:  3em;
	padding-right: 3em;
	}
	
/* Affiliation (individual) */

part[data-pdf-se-type-original="Affiliation"] 
	{
	margin-top: 0.5em;
	}

/* Author_affiliation block with reduced par sep (for grid layout) */

div[data-pdf-se-type-original="Author_affiliation"]  p
	{
	margin-top: 0.2em;
	margin-bottom: 0.2em;
	}

/* Period and breakable space before 2nd+ footnotemark spans in Affiliation block */

div[data-pdf-se-type-original="Affiliations-group"]
  span[data-pdf-se-type-original="footnotemark"][data-pdf-se-type="Lbl"]:nth-of-type(n+2)::before 
  	{
	content: 	  ". ";
	position: 	  relative;
	top: 		  0em; 
    margin-right: 0em;
	}


/* Heading font weights */

h1[data-pdf-se-type="H1"],
h1[data-pdf-se-type-original="section-heading"],
h2[data-pdf-se-type="H2"],
h3[data-pdf-se-type="H3"],
h4[data-pdf-se-type="H4"] 
	{
	font-weight: 700;
	}

/* Heading sizes, margins */

h1[data-pdf-se-type="H1"],
h1[data-pdf-se-type-original="section-heading"]  
    { 
    font-size: 18pt; 	
    margin-top: 2em;
    }
h2[data-pdf-se-type="H2"]
    {
    font-size: 16pt;
	margin-top: 1.5em;   
    }
/* Keep h3 (subsection) inline with text that follows */
h3[data-pdf-se-type="H3"] 
   { 
   font-size: 12pt; 
   margin-top: 1.2em;
   display: inline-block;
   margin-right: 0.5em ;
   margin-bottom: 0em  ;
   text-align:    left ; 
   }
h3[data-pdf-se-type="H3"] + div[data-pdf-se-type-original="semantic-para"] 
   {
   display: inline;
   }
h3[data-pdf-se-type="H3"] + div[data-pdf-se-type-original="semantic-para"] > p 
    {
    display: inline;
    }
h4,h5 { font-size: 12pt;} /* Should not be used with this class */


/* Eliminate spurious horizontal space from some doc-pagebreaks. Do before next group. */

[role="doc-pagebreak"] {
    margin: 0 !important;
}

/* Numbered section titles are composed of two spans. The margin creates space between them. */

h1[data-pdf-se-type="H1"] > span:first-of-type  { margin-inline-end: 0.75em; }
h2[data-pdf-se-type="H2"] > span:first-of-type,
h3[data-pdf-se-type="H3"] > span:first-of-type  { margin-inline-end: 0.5em; }
h4[data-pdf-se-type="H4"] > span:first-of-type

/* core MathML */

math,
.math, .inline, .formula, .eq,
  span[data-pdf-se-type="Formula"] 
    {
    font-family: var(--math-font);
    }
    
/* bold/bold-italic variants (fallback styling; Unicode bold glyphs handle most cases) */
math [mathvariant="bold"],
  .math-bold            { font-weight: bold; }
  math [mathvariant="bold-italic"] 
    { 
    font-weight: bold; 
    font-style: italic; 
    }

/* Math, inline formula wrappers and SVG text inside headings and captions:
   - set math fallback font
   - request bold math face and normal style
   - inherit heading font-size and tighten line-height for math material */
:is(h1,h2,h3,h4,h5,figcaption,caption,[data-pdf-se-type="Caption"]) 
:is(
	math,
	.inline,
	span[data-pdf-se-type="Formula"],
	.formula,
	.math,
	.eq,
	svg text
	) 
	{
	font-family: 	var(--math-fallback-bold);
	font-weight: 	700;
	font-style: 	normal;
	line-height: 	1;
	font-size: 		inherit;
	}

/* Suppress over-stretching of multiline equations */
div[data-pdf-se-type="Formula"] 
    {
    display: flex;
    justify-content: center; /* Centers the whole equation block */
    width: 100%;
    }

div[data-pdf-se-type="Formula"] mtable.multline
    {
    width: auto !important; /* Overrides the hardcoded width attribute */
    max-width: 100%;
    }


/* Tables */
	
/* Increase the default separation of all table columns */

table[data-pdf-se-type="Table"]:not(.ARIA-role-presentation)
	{
	border-collapse: separate;
	border-spacing: 0;
	}

/* use tabular figures (monospaced) in tables */	
table[data-pdf-se-type="Table"]:not(.ARIA-role-presentation) 
    {
    font-variant-numeric: tabular-nums;
    }   

/* cancel the body's char-level breaking inside data tables: prose wraps at spaces; numbers stay whole. */
table[data-pdf-se-type="Table"] :is(th, td) 
    {
    overflow-wrap: normal;
    }
	
/* an accommodation that can be used to prevent adjacent wide columns from crushing much smaller columns */

th span[data-pdf-se-type-original="MinWidSpan"]
	{ 
	display: inline-block;
	min-width: 7rem;
	}

/* align paragraph cells in table to the left */
table[data-pdf-se-type="Table"]:not(.ARIA-role-presentation) p	
    {
	text-align: left!important;
	}
	
/* right align non-p columns, e.g. numbers */
table[data-pdf-se-type="Table"]:not(.ARIA-role-presentation) td 
    {
    text-align: right; 
     }

/* Center data tables only (leave ARIA presentation tables alone) */
table[data-pdf-se-type="Table"]:not(.ARIA-role-presentation) 
	{
	margin-left: 	auto;
	margin-right: 	auto;
	max-width: 	    100%; /* need to give a value for auto margins */
	margin-top: 	0.75em;
	margin-bottom: 	0.75em;
	}
	
/* Center captions for non-ARIA data tables only */

/* caption AFTER the table (caption below, if somehow present) */
table[data-pdf-se-type="Table"]:not(.ARIA-role-presentation) + div[data-pdf-se-type="Caption"],
/* caption BEFORE the table (caption above): the caption whose next sibling is a data table */
  div[data-pdf-se-type="Caption"]:has(+ table[data-pdf-se-type="Table"]:not(.ARIA-role-presentation))
	{
    text-align:   center;
	}

table[data-pdf-se-type="Table"] th,
table[data-pdf-se-type="Table"] td 
	{ 
	padding: 0; 
	}

table[data-pdf-se-type="Table"] th + th,
table[data-pdf-se-type="Table"] td + td 
	{
	padding-left: 1em;
	}

/* Center all table header cells */

table[data-pdf-se-type="Table"] th 
	{
	text-align: center;
	}

/* Bold math in table header cells */
th math, th math * 
	{
	font-weight: 700 !important ; 
	font-style: normal !important ;   /* prevents italics on symbols */
    /* font-size: 14pt; */ /* match bold text better than 12pt? Not so much... */
	}


/* Keep incidental borders consistent */

table:not(.ARIA-role-presentation),
  table:not(.ARIA-role-presentation) th,
  table:not(.ARIA-role-presentation) td 
    {
    border-color: var(--table-rule);
    }

/* adjust tables using p{..cm} columns */
th div p, td div p
	{
	margin-top: 	0.2em;
	margin-bottom: 	0.2em;
	}

/* --- Booktabs-style horizontal rules --- */

/* Colors for table rules (light mode defaults) */
:root 
	{
	  --table-rule: #8c8c8c;         /* body/bottom rule */
	  --table-rule-strong: #808080;  /* header/top and mid rule */
	}

/* Ensure no vertical borders */
table:not(.ARIA-role-presentation) th,
table:not(.ARIA-role-presentation) td 
	{
	border: none;
	}

/* Top rule above the table header row (toprule) */
table:not(.ARIA-role-presentation) tr:first-child th 
	{
	border-top: 1px solid var(--table-rule-strong);
/*	padding-top: 0.25em;
	padding-bottom: 0.25em; */ /* redundant */
	}

/* Mid rule below header (midrule) */
table:not(.ARIA-role-presentation) th 
	{
	padding-bottom: 0.25em;
	padding-top: 0.25em;
	border-bottom: 1px solid var(--table-rule-strong);
	}

/* Slight increase in separation of non-header rows (readability) */
table:not(.ARIA-role-presentation) tr > td
	{
	padding-top: 0.1em;
	}

/* Bottom rule below last body row (bottomrule) */
table:not(.ARIA-role-presentation) tbody tr:last-child td 
	{
	border-bottom: 1px solid var(--table-rule);
	padding-bottom: 0.25em;
	}

/* Special handling of ARIA (presentation) tables */

/* Keep presentation tables (not data tables) at left margin */
.ARIA-role-presentation[data-pdf-se-type="Table"]
	{
	  padding-left: 0;
	  border-collapse: collapse;
	}

.ARIA-role-presentation[data-pdf-se-type="Table"] td + td,
.ARIA-role-presentation[data-pdf-se-type="Table"] th + th 
	{
    padding-left: 	0.5em;
	padding-right: 	0.5em;
	}

/* Captions */
/* The effectiveness of all this is changed/reduced by loading the caption/subcaption packages */

div[data-pdf-se-type="Caption"]
    {
    text-align: center;
    }

/* Let's keep caption labels on the same line as caption text */
div[data-pdf-se-type="Caption"]  p[data-pdf-se-type="P"] 
	{    
	display: inline;
	font-weight: bold;  /* make all caption text bold; note math-fallback below */
	}
	
/* boldface labels on captions, with space after label */	
div[data-pdf-se-type="Caption"] > span[data-pdf-se-type="Lbl"] 
	{
	font-weight: bold;
	}
	
div[data-pdf-se-type="Caption"]  span[data-pdf-se-type="Lbl"]::after 
	{
	content: "";
	display: inline-block;
	width: 0.5em;
	}

/* Math fallback for math/formula-like children and SVG text */
div[data-pdf-se-type="Caption"] 
:is(
  math,
  .inline,
  span[data-pdf-se-type="Formula"],
  .formula,
  .math,
  .eq,
  svg text
) 
	{
	font-family: 	var(--math-fallback-bold);    
/*	font-family: 	var(--math-fallback-regular); */
	font-style: 	normal;
	line-height: 	inherit;
	}


/* Footnotes */

/* inline footnotes with raised superscript */

div[data-pdf-se-type-original="footnote"]
    { 
    margin-bottom: 0.25em; 
    margin-top:    0.25em;
    }

div[data-pdf-se-type-original="footnote"] > span[data-pdf-se-type-original="footnotelabel"]
	{ 
	font-size: smaller;        
	color: var(--footnote-color);
	margin-right: 0.25em;
	}

 div[data-pdf-se-type-original="footnote"] [data-pdf-se-type="Part"] 
	{
	display: contents;
	}

div[data-pdf-se-type-original="footnote"] [data-pdf-se-type="Part"] > p[data-pdf-se-type="P"] 
	{
    display: 	 	inline;
    font-size: 	 	smaller;
    font-weight: 	normal; 
    color: 			var(--footnote-color);
    --hang:         0em; /* in case footnote is inside a description list */
	}
	
span[data-pdf-se-type-original="footnote"],
    span[data-pdf-se-type-original="footnotelabel"]
    { 
	font-size: smaller;        
	color: var(--footnote-color);
	}


/* Listing code lines (no wrapping) */

code[data-pdf-se-type-original="codeline"]
	{
	font-family: 	var(--ui-mono);
	font-size: 		10pt;
	color: 			var(--code-color);
	}

code[data-pdf-se-type="Code"]	
	{
	font-family: 	var(--ui-mono);
	font-size: 		12pt;
	color: 			var(--code-color);
	}

/* Description lists */

dl.description 
	{
	--hang: 3em;      /* hanging width for dd paragraphs */
	--gap: 0.5em;     /* space between label and body */
	margin: 0;
	padding: 0 0 0 1em;
	}

/* Each LI wrapper: contain float + add spacing between items */
dl.description > div 
	{
	display: flow-root;
	margin-bottom: 1em; /* 1em gap between list items */
	}
dl.description  div:last-child 
	{
	margin-bottom: 0;   /* no extra space after final item */
	}

/* Label floats left; reserve hanging width + gap */
dl.description dt 
	{
	float: left;
	font-weight: 700;
	margin: 0 calc(var(--hang) + var(--gap)) 0 0;
  /* optional: prevent wrapping of label text */
  /* white-space: nowrap; */
	}

/* Definition follows the float */
dl.description dd 
	{ margin: 0; }

/* Ignore PDF wrapper divs */
dl.description > dd > div 
	{ display: contents; }

/* 3em hanging indent for body paragraphs */
dl.description dd p 
	{
	margin: 0;
	padding-left: var(--hang);
	text-indent: calc(var(--hang) * -1);
	}

/* Additional paragraphs: same hanging + 1em vertical gap */
dl.description dd > div + div > p
	{ 
	margin-top: 1em; 
	text-indent: 0;
	}


/* Special layout for nomenclature list, two column */

div[data-pdf-se-type-original="Nomenclature_list"] ul li, 
div[data-pdf-se-type-original="Nomenclature_list"] ul p  
	{
	margin-bottom: 0em;
	}
div[data-pdf-se-type-original="Nomenclature_list"] ul li p {
    margin-bottom: 0.2em !important;
}
	
div[data-pdf-se-type-original="Nomenclature_list"] ul  
	{
	column-count: 2; /* Specifies exactly 2 columns */
	column-gap: 2em; /* Adds space between columns  */
	}

/* Nomenclature entry heading (e.g., "Greek letters") */
ul.list span[data-pdf-se-type-original="Nomenclature_entry_heading"]
	{
	font-style:    italic;
	margin-top:    0.5em;
	margin-bottom: 0.5em; /* some additional space */
	display: inline-block;
	}


/* Other enumerated and itemized lists (References are "list") */

/* Label inline with first line, paragraphs preserved */
:where(ol[data-pdf-se-type-original="enumerate"],
	ul[data-pdf-se-type-original="list"],
    ul[data-pdf-se-type-original="itemize"]) 
      li[data-pdf-se-type="LI"] 
	{
	display: 		flex;      	/* put label and body on the same row 	*/
	align-items: 	flex-start;	/* align label with top of body 		*/
	column-gap: 	0.25em;     /* space between label and text 		*/
	margin-bottom: 	0.5em;		/* vertical separation between items 	*/
	}

/* Label stays in the left column */
:where(ol[data-pdf-se-type-original="enumerate"],
	ul[data-pdf-se-type-original="list"],
    ul[data-pdf-se-type-original="itemize"])
      li[data-pdf-se-type="LI"] > span[data-pdf-se-type="Lbl"] 
	{
	flex: 0 0 auto;  /* no grow/shrink */
	}

/* Body flows in the right column; override inline-block from generator */
:where(ol[data-pdf-se-type-original="enumerate"],
	ul[data-pdf-se-type-original="list"],
    ul[data-pdf-se-type-original="itemize"])
      li[data-pdf-se-type="LI"] > [data-pdf-se-type="LBody"]
	{
	flex: 		1 1 auto;
	display: 	block !important;   /* ensures normal block flow   */
	min-width: 	0;                  /* allow wrapping in flex item */
	}

/* Inner wrappers transparent to layout */
:where(ol[data-pdf-se-type-original="enumerate"],
	ul[data-pdf-se-type-original="list"],
    ul[data-pdf-se-type-original="itemize"])
      li[data-pdf-se-type="LI"] > [data-pdf-se-type="LBody"] > [data-pdf-se-type="Part"] 
	{
	display: contents;
	}

/* Keep paragraphs as blocks so breaks are preserved */
:where(ol[data-pdf-se-type-original="enumerate"],
	ul[data-pdf-se-type-original="list"],
    ul[data-pdf-se-type-original="itemize"])
      li[data-pdf-se-type="LI"] p[data-pdf-se-type="P"] 
	{
	display: 	block;
	margin: 	0 0 0.5em 0;   /* paragraph spacing inside the body */
	}

/* remove any previously added pseudo-space */
:where(ol[data-pdf-se-type-original="enumerate"],
	ul[data-pdf-se-type-original="list"],
    ul[data-pdf-se-type-original="itemize"])
      li[data-pdf-se-type="LI"] > span[data-pdf-se-type="Lbl"]::after	
	{
	content: none;
	}
	
/* Lists with ragged right (target is Reference list, but this affects all ul.list */
ul[data-pdf-se-type-original="list"] li[data-pdf-se-type="LI"]  div[data-pdf-se-type="LBody"] p[data-pdf-se-type-original="text"]
	{
	text-align: left !important ;
	margin-bottom: 0.25em;
	}

	
/* space above figures and tables (asides) */

aside { margin-top: 3em; }

/* Double figure width, but don't exceed 90% of page width */
    
aside[data-pdf-se-type="Aside"] p.center img {
    display: block !important;
    margin:  1em auto !important;
    width:   min(calc(2 * var(--native-w)), 90%) !important;
    height:  auto !important;
}

aside[data-pdf-se-type="Aside"] div[data-pdf-se-type="Caption"] p.justify {
    max-width: 90%;
    margin: 0.5em auto 0;
    text-align: center !important;
}

/* Figure text (target is any subcaption text in the figure) */
 aside[data-pdf-se-type="Aside"] div[data-pdf-se-type-original="text-unit"] > p.justify
 	{
	text-align: center!important;
	}


/* --- Dark mode adjustments --- */

@media (prefers-color-scheme: dark) {
	:root {
	    --table-rule:         #4f4f4f; /* bottom rule — visible on #121212 */
	    --table-rule-strong:  #8a8a8a; /* header rules — brighter */
        --code-color:         #7cb0ff; /* light sky blue — high contrast on #121212 */
        --footnote-color:     #9ec3ff;
        --fg-color:           #e8eaed;
		--bg-color:           #121212;
		--hr-color:           #2b2b2b;
		--link-color:         #82b1ff;  /* light blue, accessible on #121212 */
		--link-visited-color: #b388ff;  /* distinct violet for visited links */
		--link-hover-color:   #bbdefb;  /* even lighter on hover/focus */
		--xref-color:         #8ab4f8;  /* medium-light blue with strong contrast */
	}
}

/* --- Print: layout, breaks, widows/orphans --- */

@media print {
	@page {
		size: 	Letter;    /* or A4 */
		margin: 0.5in;     /* matches ~36pt intent */
	}
	body {
		margin: 0;         /* @page controls it on print */
		max-width: none;
	}
  
	/* Avoid splitting key elements across pages */
	h1, h2, h3, h4,
		[data-pdf-se-type="Figure"],
	    table[data-pdf-se-type="Table"],
	    figcaption,
	    div[data-pdf-se-type="Caption"] 
		{
		break-inside: avoid-page;
		}

	/* Widow & orphan control */
	p, li, dd, blockquote 
	{
		orphans: 	2;
		widows: 	2;
	}
}


