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Abstract

This article describes the use of TEX in publishing observations of variable stars observed by Dutch
amateur-astronomers. The observations are publishedin the journa "Variabilia' and in the so-called
Reports. In the latter the observations, collected in severa years, are published and submitted to the
professiona astronomer. It includes tables and light-curves: plot of the changing magnitude of the
star versustime. In creating thelight-curves: RCTEX isused. In preparing thefilesfor RCTEX simple

TeX-coding is used for manipulating the data.

1 Thedata

Each observation is characterized by the observed star,
a date, the brightness of the star and a code repres-
enting the observer. To avoid calender problems the
so-called Julian Date is used. For example the Julian
Date of 1961, september 9, my date of birth, isequal to
2437552

Each observation is TeX- coded as followed:
\obs #1.#2. #3. #4. #5.

#1 istheinteger of the Julian Date, #2 it’sfraction. #3
isthe integer of the magnitude, #4 it’sfraction and #5
isthe observer-code. The latter isnot used for plotting.
TeX can calculate with integers so the observing date
and magnitude, the apparent brightness of a star, are
transformed to integers. In case of dateit issimply the
integer of the Julian date. The magnitude is expressed
in unitsof 0.1 so the magnitudeis 10 x #3 + #4.

For each star we have a number of observations. The
fileof observationsprocessed by pl ai n- TeX produces
afile suitable for QCTEX. This. pl t file contains all
the necessary informationfor aplot: theaxisare proper
scaled and labeled and contains information about the
star. See the example at page 119 Figure 1 shows an
typical file ready for TEX.

The macros used to create the. pl t file are given be-
low. Part Il neglect the fraction of the Julian Date and
calculates the magnitude, in unitsof 0.1. Both arewrit-
tentoatempory filewiththeextension. obs. Inpartll
also the minimum and maximum values along the axis
are estimated. These values are used in Part 111 to cal-
culate the proper sizes of thegraph. In Part I11 thefina
. pl t fileiscreated and can be processed by RCTEX.
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\ newcount \ t empy
\ newcount \ maxx

\ newcount \ t enpx
\ newcount\ t enpz
\ newcount \ m nx \ newcount\ m ny

\ newcount \ maxy \ newcount \ hunobs
\newrite\plotfile \newwite\obsfile

\ def \ head#1{

\ gl obal \ def\ pl ot nane{\ sternum #1}
\initplot}

\ def\ endhead{\ i nredi at e\ cl oseout\ obsfil e
\startplot}

\ def \ har var d#1{\ gl obal \ def\ st er nun{ #1}}
\def\type#1{\ gl obal \ def\t ypenane{#1}}
\def\initplot{

\'i mredi at e\ openout\ obsfil e=\]j obnane. obs
\ gl obal \ m nx=99999

\ gl obal \ maxx=0

\ gl obal \ m ny=99999

\ gl obal \ maxy=0

\ gl obal \ nunobs=0}

\ def\ ppl ot #1#2{\ t enpx=#1

\'t enpy=\ maxy

\tenpz=#2

\advance\t enpy by-\tenpz

\'advance\t empx by-\ m nx

\imedi ate\wite\plotfile{\noexpand

\put {$\noexpand\ bul | et $} at
{\the\tenmpx} {\the\tenpy}}}
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\imediate\write\plotfile{ticks
fromO to {\the\tenpz} by 10 / }

\'t empx=\m ny

% : EB0A0RRAA \advance\tenpx by-10
\def\ obs #1.#2. #3. #4. #5. { \ t enpz=\ maxy
\ nessage{ #5} \l oop\i fnum tenpz>\t enpx
\ gl obal \ advance\ nunobs by 1 \ t enpy=\ maxy
\ t empx=#1 \ advance\tenpy by-\tenpz
% estimate mn max X \imrediate\write\plotfil e{\noexpand
\i fnum mi nx>\tenpx \gl obal \ m nx=\tenpx \fi \put {\the\tenpz} at
\i f num maxx<\tenpx \gl obal \ maxx=\tenpx \fi -15 {\the\tenpy}}
\'t enpy=#3 \ advance\tenpz by- 10
\'t empz=#4 \r epeat
% cal cul ati ng magni t ude %find out where to put text
\mul tiply\tenpy by 10 % al ong y-axis.
\advance\tenpy by\tenpz \'t enpz=\ maxy .
%estimte mn max y \advance\tenpz by-\niny

\i fnum miny>\tenpy \global\mny=\tenpy \fi \divide\tenpz by2
\i f num maxy<\tenpy \gl obal \ maxy=\tenpy \fi \tempx=\tenpz
\i medi at e\ wr i t e\ obsfi | e{\ noexpand \di vi de\t enpx by10

\ppl ot {\ t he\t enpx}{\ t he\t enpy}}} \tenpy=\tenpz
\nul tiply\tenpx byl0

\advance\tenpy by-\tenpx
\i fnumtenpy=0
\advance\tenpz by5
\fi
\imedi ate\wite\plotfil e{\noexpand
\put {Magn.} at -15 {\the\tenpz}}
\'input \jobnane. obs
\imedi ate\write\plotfil e{\noexpand\ endpi ct ure}
\'i mredi at e\ cl oseout\plotfile

\def\startpl ot {

% create nice nunbers along axis
\ gl obal \ di vi de\ mi nx by 10
\global\mul tiply\m nx by 10

\ gl obal \ di vi de\ maxx by 10 i}

\global\mul tiply\maxx by 10

\ gl obal \ advance\ maxx by 10

\ gl obal \ di vi de\ mi ny by 10 \input plot.tex

\ gl obal \ mul tiply\mny by 10 \ har var d{ 000451}

\ gl obal \ di vi de\ naxy by 10 \ head{SS Cas}

\ gl obal \ mul ti pl y\ maxy by 10 \type{Mra H P}

\ gl obal \ advance\ maxy by 10 \ obs 47537.4.10.0. OMG

\ gl obal \ advance\ maxx by-\m nx \obs 47539.4.9. 7. FJH.

\ifnum nunobs>15 \obs 47544.3.10. 2. CMG

% writing pictex conmands \ obs 47544.3.10. 4. BMU.
\def\ name{\sternum pl t} \ obs 47549. 4. 10. 5. BMU.
\'i nmedi at e\ openout\ pl otfil e=\ nane \obs 47550. 4. 10. 3. O\VG
\ nessage{\ nane} \ obs 47554.4.10.5. NWL..
\immedi ate\write\plotfile{\noexpand \obs 47565.3.11. 3. O\VG
\ begi npi ct ur e} \obs 47565. 3. 11. 4. BMU.
\inmedi ate\wite\plotfile{\noexpand \obs 47567.3.11.5. FJH.
\set coordi natesystem units <0.35mm 1nm®> } \gps 47569. 3. 11. 7. BMU.
\ tenpz=\ maxy \obs 47573.3.11.7.CMG
\advance\tenpz by-\niny \ obs 47574.4.12.0. BV
\immedi ate\write\plotfile{\noexpand \obs 47578.3.12.1. O\VG
\setplotarea x fromO to {\the\maxx}, \obs 47579.3.11.8. FJH.
y fromO to {\the\tenpz}} \ obs 47579.3.12. 1. BMU.
\immedi ate\write\plotfile{\noexpand \obs 47586. 4. 12. 3. BMU.
\ pl ot headi ng{\ pl ot nane\ \typenane}} \obs 47592.3.12.6. OMG
\imrediate\wite\plotfile{\noexpand \obs 47594.3.12.5. FJH.
\axis bottom | abel {JD-{\the\m nx}}} \ endhead
\immedi ate\write\plotfile{ticks \ bye
nunbered fromO to {\the\maxx} by 40 / }
\imedi ate\write\plotfile{\noexpand Fig. 1: Aninput-file for TeX to create a file ready for
\axis left label {} } RCIEX
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Fig. 2: Thelight-curveof the star R CrB. The decrease in brightness can be seen clearly in thispicture. The data

are collected by Dutch amateur-astronomers.

2 Macro's

InPart | theinitializationisdone: countersand filesare
defined. Information about the stars are stored in the
tokens \ pl ot nanme, \ sternumand \ t ypenane.
Also some initia values for the minimum and max-
imumvaluesaongtheaxisare set. Themacro\ ppl ot

isused in Part 1l and executed in Part 1ll. The macro
writes the re-scaled X and Y valuestothe. pl t file.
Again the latter is used with RCTEX to obtain the de-
sired result.

In Part 11 \ obs is defined: the magnitude and Julian
Date are converted to integers as described above and
the maximum and minimum values are estimated ac-
cording to the simple agorithme:

ife; < minthenmin := z;;

ife; > max thenmax .= z;;

Also the number of observationsiscounted. Thisnum-
ber isstored in\ nunobs.

In Part 111 the final plotting commands are written to
the. pl t file. Thispart is only executed if the num-
ber of observations is bigger than 15. The minima
and maxima found in Part Il are re-calcuted to have
nice numbers aong the axis. Commands for labels and
numbering axis are aso written into thefile. After set-
ting up the graph the data to be plotted are read from
the . obs file. Thisfileiscreated in Part Il. Figure 3
showssucha. pl t file.

\ begi npi cture
\ set coor di nat esystem units <0.35nm 1nme
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\setplotarea x fromO to {340},

y fromO to {50}

\ pl ot headi ng {154428A\ R OB\ RCB}
\axis bottom | abel {JD-{47530}}

ticks nunbered fromO to {340} by 40 /
\axis left label {}

ticks fromO to {50} by 10 /

\put {100} at -15 {0}

\put {90} at -15 {10}

\put {80} at -15 {20}

\put {70} at -15 {30}

\put {60} at -15 {40}

\put {50} at -15 {50}

\put {Magn.} at -15 {25}
\put {$\bullet $} at {1} {13}
\put {$\bullet $} at {7} {15}

\'endpi cture

Fig. 3: The dtart of a typical plot-file as created by
Part I11.

3 Publishing of thedata

All the observationsof oneyear are collected in onefile
with astructure asin Figure 1. Thisfile contains 6000
to 10.000 lines depending on the weather conditions.
Thefileisprocessed using\ pl ot . t ex and anumber
of . plt files are created. The same file is used to
create a six-column tabular output of the observations,
see the example at the next page. These macro’'s are
available on request.
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okt — nov — dec 1991

000451 SS Cas
Mira HIP

004533 RR And
Mira

011208 S Psc
Mira

013937 AR And
UGSS

021281 7 Cep
Mira

560.4 13.0 FJH
572.5 13.3 FJH
594.5 12.5 FJH

000928 UW And
Mira

533.5 15.0 FJH
557.3 13.8 FJH
569.5 12.1 FJH
596.4 10.9 FJH
611.4 9.8 FJH

540.5 11.0 FJH
557.5 11.8 FJH
570.5 12.2 FJH
596.3 12.7 FJH

594.45
596.32
601.46

11.9 FJH
12.2 FJH
12.7 FJH

533.4 11.7 FJH
556.3 12.7 FJH
570.5 13.7 FJH

004746 A RV Cas
Mira

011712 U Psc
Mira

015254 U Per
Mira HIP

001046 X And
Mira

532.4 10.9 FJH
551.4 FJH
572.4 FJH
596.4 FJH
611.4 FJH

[NeliNeoliNe o]
L = = O

533.5 15.5 FJH
557.3 15.0 FJH
601.5 12.6 FJH
611.4 11.7 FJH

536.4 14.2 FJH
558.4 14.4 FJH
570.5 13.6 FJH
596.3 12.2 FJH

004958 W Cas
Mira HIP

012020 RX Psc
Mira

533.4 8.3 KKP
536.4 JoJ
556.3 JoJ
556.6 KKP
601.3 KKP
601.4 JoJ

00 W© 0o 0 oo
= =T B Ot

536.5 14.1 FJH
551.4 13.5 FJH
570.5 11.9 FJH
581.3 11.6 FJH
590.6 11.8 FJH
613.5 12.3 FJH

0214-0 3 Mira
Mira HIP

536.5 4.0 BSAQ
536.6 4.0 BMU
596.3 6.1 BSAQ

556.6 :10.1 KKP

536.4 :15.1 FJH
596.3 14.5 FJH

015457 V666 Cas
Mira

021558 S Per
SRc HIP

001726 T And
Mira

005840 RX And
UGZ

012031 TY Psc
UGSU

556.4 11.2 FJH
576.3 11.2 FJH

557.4 10.6 FJH
5724 9.5 FJH
596.4 8.2 FJH
614.4 8.5 FJH

001755 T Cas
Mira HIP

596.4 9.0 FJH
614.4 9.1 FJH

001838 R And
Mira HIP

540.5 9.1 FJH
557.3 9.8 FJH
572.4 10.3 FJH
596.3 10.9 FJH
611.4 11.2 FJH

002725 A TU And
Mira HIP

532.42 14.0 FJH
533.48 13.7 FJH
536.43 14.0 FJH
540.44 11.5 FJH
545.38 12.0 FJH
551.34 13.5 FJH
556.35 13.0 FJH
557.32 13.4 FJH
558.37 13.1 FJH
559.38 13.5 FJH
560.35 13.6 FJH
569.46 12.3 FJH
570.35 11.2 FJH
572.39 11.5 FJH
574.43 11.6 FJH
575.34 11.6 FJH
576.33 12.2 FJH
594.44 13.7 FJH
596.35 13.7 FJH
615.28 13.9 FJH

594.45 12.1 FJH
596.34 12.4 FJH

015912 S Arl
Mira

556.4 12.0 FJH
557.3 11.8 HIL
576.3 12.2 FJH
594.5 12.2 FJH

012502 R Psc
Mira

536.5 13.8 FJH
559.3 13.9 FJH
570.5 13.9 FJH
596.3 13.1 FJH

533.5 13.8 FJH
558.4 14.5 FJH
570.5 14.6 FJH
596.3 :15.2 FJH

0220-0 0 R Cet
Mira HIP

536.5 9.2 BSAQ
601.3 8.3 SAQ

020227 Z Tni
Mira

022150 RR Per
Mira

012746 SX And
Mira

532.5 14.7 FJH
540.5 14.7 FJH
596.3 13.7 FJH

556.4 10.6 FJH
575.3 11.1 FJH
594.5 11.5 FJH
611.4 12.0 FJH

020356 UV Per
UGSS

540.5 11.5 FJH
556.4 11.7 FJH
575.4 12.2 FJH
590.5 12.7 FJH

013050 KT Per
UGZ

613.51 12.6 FJH
614.40 12.7 FJH
615.23 12.7 FJH

022980 RR Cep
Mira

557.4 11.5 FJH

003162 TY Cas
Mira

010621 A X Psc
Mira

576.3 13.5 FJH
594.5 11.5 FJH

536.4 14.5 FJH
558.4 13.9 FJH
570.5 13.5 FJH
596.4 12.9 FJH

003179 Y Cep

010937 FO And

Mira UG
551.4 13.0 FJH 533.47 14.9 FJH
570.5 13.6 FJH 536.45 <15.4 FJH
590.6 14.0 FJH 572.46 14.6 FJH
596.34 <15.4 FJH
004047 U Cas 615.28 14.2 FJH

Mira

536.44 12.4 FJH
540.46 14.4 FJH
556.35 12.2 FJH
557.32 11.9 FJH
558.36 11.8 FJH
559.38 11.8 FJH
560.35 12.0 FJH
572.46 144 FJH
575.35 12,4 FJH
576.33 12.4 FJH
590.52 11.9 FJH
601.46 11.9 FJH

020657 A TZ Per
UGZ

013238 RU And
SRa

540.4 12.7 FJH
550.4 13.0 FJH
557.3 13.7 FJH
572.5 14.2 FJH
596.3 :15.5 FJH

010940 U And
Mira

536.5 12.0 FJH
556.4 11.7 FJH
575.3 11.9 FJH

532.50 12.9 FJH
536.44 13.8 FJH
540.46 14.3 FJH
551.35 12.8 FJH
557.33 13.9 FJH
558.36 14.2 FJH
559.39 14.2 FJH
560.48 13.7 FJH
570.35 13.5 FJH
572.47 13.8 FJH
575.36 13.7 FJH
590.51 13.6 FJH
596.46 13.6 FJH
601.46 12.7 FJH
615.27 13.4 FJH

536.5 14.1 FJH
570.5 13.1 FJH
581.3 12.5 FJH
590.6 11.8 FJH
613.5 11.2 FJH

023133 R Tr1
Mira HIP

533.4 9.7 KKP
540.3 10.6 HIL
557.3 11.6 HIL
557.5 11.8 FJH
570.5 12.0 FJH
594.5 12.3 FJH

030226 Z Arl
Mira

533.5 13.8 FJH
559.4 :14.4 FJH

004132 RW And
Mira

540.5 9.6 FJH
557.4 10.2 FJH
569.5 11.1 FJH
594.4 11.9 FJH
614.4 12.3 FJH

013338 Y And
Mira

021024 R An
Mira HIP

030514 U Arn
Mira

533.5 153 FJH
596.3 :15.5 FJH

011041 A UZ And
Mira

004435 V And
Mira

557.3 14.1 FJH
569.5 14.5 FJH
596.3 14.8 FJH
615.3 14.3 FJH

533.5 15.1 FJH
557.3 14.0 FJH
569.5 13.9 FJH
594.4 13.2 FJH
614.4 12.0 FJH

532.4 14.2 FJH
540.5 14.0 FJH
551.3 13.2 FJH
569.5 11.3 FJH
594.5 9.9 FJH
611.4 9.2 FJH

540.5 12.5 FJH
551.4 12.4 FJH
575.5 10.5 FJH

540.5 10.5 FJH
559.4 11.6 FJH
596.3 13.6 FJH

021143 A W And
Mira HIP

031170 V667 Cas
Mira

013937 AR And
UGSS

011055 A VZ Cas
Mira

560.4 10.6 FJH
611.4 11.0 FJH

532.42 14.2 FJH
533.47 15.3 FJH
556.36  12.5 FJH
557.32 12.8 FJH
558.36 13.5 FJH
559.39 «15.0 FJH
572.36 12.3 FJH
574.43 12.7 FJH
575.36 14.0 FJH

e

540.4 13.1 FJH
551.3 12.7 FJH
569.5 12.4 FJH
594.5 11.8 FJH
611.4 10.7 FJH

572.5 10.5 HIL
596.5 9.4 FJH
600.5 9.8 HIL

032043 Y Per
Mira

533.4 9.1 KKP
556.6 9.8 KKP

580.5 10.1 KKP
584.5 10.3 KKP
597.4 9.7 KKP




