ISSN 1340-461X

EHOEEBRNT— TEMAHO HR KZ2E5

A H-R Diagram With the HIPPARCOS Satellite Data
Using “The Generic Mapping Tools.”

M A & &

OKAMOTO Yoshio

MBEES S - & BIEER £51%8 (P20 FE) Rk
Frk 213 A HEiT

Bulletin of the Tennoji Junior & Senior High School
Attached to Osaka Kyoiku University
No.51 (March,2009)

REREEXEZHMBRESFPER
KRBEHE R EHBESERRXEFRE



BEHFOEEEAT — 4% TEMADO HR XEZES

B vE KL

A

P8 IR BT O KXW EV T, 28 QAN THOERARKTHS. Lo LERE
BT OHFE VWL TRV SR LAV LR TV S, 22T, Ay —Fy b EIZAE
AN TULHRBITFBWME N (HIPPARCOS) OF — & TSN eFHohidh 4o 7 & i
WAOT—2 L UTHG, |ERY — L & LTS A ¥—F v b ETHEAMIR T
7 GMT (Generic Mapping Tools, Wessel {£7 1995) % U T8O HR MEER L. 2
OEFBFIIM L Ry b LTAMIA TV DS E5EAF 2 2O EM LRI 2L K
EHECAD, ENDOE TR ORI R L O 5 kAT &m C T, TilioR
TEHMUD LI REHOTUMZETOARDID L) THBEOB 1] OBLEIZ2V T HMHLIC
filidL %

F—D—F HRIK, FEMHAE, HIPPARCOS fi%t, GMT, EEBEEO -

I. [FC®IC

NI ATV s Tyt (Hertzsprung-Russell diagram) LA N HR [X & B8F) &,
TR D ER BEDO KL TH 2 & QAN RKO—2THh D, RO BRI, KA
FUE, (BB E VST EADEIDIZH, HEOEENTHLENDE TOHFLZELT- R
=0 =2 Z D ETHid N D,

Lo LBE, BEHETROND HR UTZFOF — ¥ O E0B L THROLLON
Zu, T2 IS0 TEZ, ERTIEVIORPRORINERFICLIE L, REORE
BEOMIND L Z 2T, JHUIRER L ESZ D, F2TAETIR. WA 6T
HFETHAFEARET =2 2HOT, 20 HR MA@ 7RO K LB E LTHEKT S
ZLrERAES, EHRILERY T N T HTR_RTER Yy bR (A =Ry OB
WO EERUKIHIFVET) THLZL 2T 2. ABOEEDOLS AR, Ry b L
IZEELARENR TS EEOBIO 1 F—% L0 T, L T8 % (it 2 s
s 8F, FlEHRORBEN T =42 Y TH, KA EENHDT, SHOBE
ET LI IRV ETOLEMIC SR T D s L, KECBEE L TREDRE
A ThD. WOHBENE TS THEEOR) OEIC LN S,

0. T—2 &KV T RHTT

LFF—2 DMWY 7 by =7 & 8k A =0 ST 5. —

— LB S, Ty P EERBLIZE IS, FHEF—2ELTEo L LRUEAME
NT, TOEHE LV LS HN D HIPPARCOS f#5 (Hlgh Precision PARallax COllecting



Satellite, ESA: Furopean Space Agency, WIMFEHERINIZ &0 1989 44T 6 LiF, 1993 4Rl
HET) CHBMESN LR B2z, JHUTIBERKRR O/ ) ST O 8 51 & i
A EHAMIZITS LS FMBINEE T, fEkolh CoBiliztb<T, ERRE
OFMEEN 2B ER L Sbhd, T—23e v/ ax&TF 1 ag e 4o00
LRRy P ETHARENTVS, ZOHFIZOWTERTEXERIZH#NH D, X612
http://seismology.astron.s.u—tokyo.ac.jp/  shibahashi/lecture_note/2008.04.24.pdf

ORI, KTEADRET—4 N

ftp://dbe.nao.ac.jp/DBC/NASAADC/catalogs/1/1239/

I E T3 E ok, SL#EZORCTA S hipmaindal.gz % #'0a— &M,
hip.main.dat WD ZDNRY KERTXANT =2 L5,

TROYA ML IHIZHET MW EEH 5,
http://prancer.physics.louisville.edu/astro/students/590/HIPPARCOS/HIPPARCOS. html

The original catalog is called hip_main.dat. The revised catalog is HIPPARCOS.dat.
EHNWTHD. E-T—F O
ftp://dbe.nao.ac.jp/DBC/NASAADC/catalogs/1/1239/ReadMe

25D,

F=YRHETELOT, JUHNHO Y 7 Ny 7252 D0, I 2 TIRHERESEH]
Wi 75 7 k7 V— 7 b & LTERD GMT (Generic Mapping Tools, Wessel {l1 1988)
ZEMTHZEICLT, 2OV 7 MEANT A KFO Paul Wessel K523 1980 HUAIZFEK
SR/ MEABO Y 7 BT UNIX L COBAZATITT 555, Windows b ENT
W5, JEARIIZ 2w RR=ADMAEET, UNIX #LOFITEHEWT S0, itha Lin
X ETHERTRER, SHIEORRRL Y I 7R ERABRIIIK 28N TE D, IR
FEM RIS, A & BRI 2 B T — & BRI S TV B 7 D HIERELE o
FETIHMEDY - TH D, Y 7 FARIEIE Hawaii REOH A b bF T ra—RLT
WRTLECmD, 4 A P—AREDBZRDEH HZSWTE, F v b LI DR
YA FRHLIDOTELLIZWT D,

m. F—20OmT

EFPIHOERRT —F 2RI L, M52 &L,

1) ZF—2ORELEAZGLT N AN — 2 TITB IEHEOBNT -2 4273, &
—# R BROTEEHZ MO &,

2) EP. EEANRSLET—HUBIIKME EITOT, ZOF—HYHNOEAE. (T
H—s3—) T 5, Z2O-0HI20E, UNIX Lolekfffia~r FTHD tr a~v 2 Fa
TRROL DIV, <§:: UTFavwy MIRFEHN5E>

LRI

tr _ < hip_main.dat> h_m2.txt
TEHEZ LTS (TREEOF—2H, ZhT1ITH, 2D IHOREOF—4 &
"B,

11100.00_00.22|+01_05_20.4}.9.10|_|]000.0009 1 185|+01.08901332|_|__3.54|__-5.20|__-




1.88]_1.32/_0.74]_1.39|_1.36/_0.81].0.32/-0.07]-0.11]-0.24]_0.09]-0.01] 0. 10}~

0.01.0.01].0.34/_0.0.74]___11.9.643{0.020]_9.130/0.019| |_0.482/0.025/T(0.55/0.03|L|_|_9.20-13/0.
0020/0.0171.87]1.9.17].9.24__| || L ] ISLLI224700[13+00_5
077 __ | l0.66lF'5 IS

WIZZDOFT =W KA T A— 2 THERENT VWS (FRoBIN e YOBMNEEL
V) OT, il ETHHEERT Y DK/ — OB EMET D, ZOHOIKT—
Y A AT ABEO ML E 2 WIT L THA, UNIN ISHHIFT BRI Ac 3= K awk & H
WADHN Lo E LM TH L EDORERICELL (Windows I Th <2 KX 7 U7 FH
FXDEMTIBHTELLEITHD) . UL RS S (G4 - FORTRAN
Tl read XX, BASIC TlImid$ LA WLHDEEL) .

2 HID 8% W (79 5) Ml OSH EMBLE SEB-V SE V-
awk ’{print
substr($0,9,6),substr{$0,18,11),substr($0,30,11),substr{$0,42,5),substr($0,80,7),substr($0,120,
6), substr($0,246,6),substr($0,253,5),substr($0,261,4)" h_m2.txt > h_m3.txt MO 4

(5 &BIEIC
awk "{ (if substr($0,249,1) != "_" ) print substr($0,9,6),substr($0,18,11),substr($0,30,1),substr
($0,31,10), substr($0,42,5),substr($0,80,7),substr($0,120,6),substr($0,246,6),substr($0,253,5),
substr($0,261,4)}’ h_m2.txt > h_m3.txt

ZORBTTELT—ZENILLFO LR CAFTF—ZIXHHDOEI T nER-THI &
123 5) .,

__100.00.00.22 + 01_05.20.4 9.10 __3.54 _1.39 _0.482 0.025 0.55
_200.00.00.91 - 19.29.55.8 9.27 _21.90 _3.10 _0.999 0.002 1.04
_300.00.01.20 + 38.51_33.4 6.61 _2.81 _0.63 -0.019 0.004 0.00
__400.00.02.01 - 51.53.36.8 8.06 _7.75 _0.97 _0.370 0.009 0.13
_500.00.02.39 - 40.35_28.1 8.55 __2.87 _1.11 _0.902 0.013 0.90
_600.00.04.35 + 03.56_17.1 12.31 _18.80 _4.99 _1.336 0.020 1.55
(B W) if substr($0,249,1) 1= "" (%, & ZAE ZAIIB-V (B OF —ZNRVITH
TELZOEFULLAMN, TR T—¥ICEOLIRF— 42 ELI-H 5 L)
FLT, To¥—nR—%axN%EAIRT.
tr'’ "’ < h.m3.txt> h_md4.txt
zHID ARk e SRR ERBE SE B-V O SE VA
100000022 +0105204 9.10  3.51 1.39 0.482 0.025 0.55
20000 00.91 - 1929 55.8 9.27 21.90 3.10 0.999 0.002 1.04
3000001.20 + 3851 334 6.61 2.81 0.63-0.019 0.004 0.00
40000 02.01 - 5153368 8.06 7.75 0.97 0.370 0.009 0.43
50000 02.39 - 10 35 28.4 855 2.87 1.11 0.902 0.013 0.90
6 00 00 04.35 + 03 56 47.41 12.31  18.80 4.99 1.336 0.020 1.55



AR, ARHRA 60 EEH) D/ UL

awk "{print $1, $2+$3/60+$4/3600, $5(36+$7/60+$8/3600),$9,$10,$11,$12,$13,$14}
h_m4.txt > h_m5.txt

L INT

gHID A% JRHE KEBLE FMEE SE B-V SE V-
1 6.11111e-05 +1.089 9.10 3.54 1.39 0.482 0.025 0.55

2 0.000252778 —19.498% 9.27 21.90 3.10 0.999 0.002 1.01
30.000333333 +38.8593 6.61 2.81 0.63 -0.019 0.00 0.00
4 0.000558333 -51.8936 8.06 7.75 0.97 0.370 0.009 0.43
5 0.000663889 -10.5912 8.55 2.87 1.11 0.902 0.013 0.90
6 0.00120833 +3.9465 12.31 18.80 -1.99 1.336 0.020 1.55
OO M ORI T — ¥ B EIK,

Lo LT, BEOSOBINOROARAZES LD ZE T,

awk “{ if ( ($6/$5 < 0.10) && ($8/87 < 0.25) ) print $1,$2,$3,$4,$5,$6,$7,$8,$9 }' h_m5.txt >
h_m6.txt

THULOBMRIE D BT 10%, (T 25RO BMEIEDO R INTE S, Zha
hmé.txt 4% BROKRFK 2N, (ZOF— 2 &2 AETITHR KO ZH D)

V. T—3 A&

F— 2B TEX 2T, J20IE 7T 7N OMT da-~v s 2GS,
GMT 1L Windows (25 <D 1 DOBGT Y 7 M TR, o7/ 3 it nEhb
Moo~y FELTHEINTV A, a3~y RITHIRoORERLTM, SO 6 8,
A T BNNTG A—2 L LTHZTH % ED, (Fid psxy O %S
)

2O GMT & HR Kk cEHT 5, Wil a-v s FRETiEAL, o0 0avr K
ZEDUBANSGEIE- A7 Y T bEENTHI L ZF D, ZHUIF R LA RRWEZT D
Tohil, FRlOEIRTXF AR Z7 7 AT HEOMBE BT IO Tk L, Wiz

Uy TR GEIRALEL) OB TRITSEL 0T, 2= RIZHMT 1 o 1 s
EHTHL, LLAARYIRILTHD

T AR 7R EAN S 2 A7 U7 MIZLLTFO E 39 1 178H #!/bin/bash (T Linuix 72 &
TWHIO bash =/ FTOHORIZ VT M THDH L EEG TL TS, FENUSAOTHI
DRIZZFDITNR T AL MITHH Z EE2TT)

#!/bin/bash

# GMT THRE%# AV T}
# by Y.Okamoto 27/March 2008

# HIPPARCOS data



# #HID RA[deg] Dec[deglV[mag]Parallax SE B-V SE V-I

#
# 2 0.000252778 -19.4988 9.27 21.90 3.10 0.999 0.002 1.04
#8381 $2 $3 %4 $5 $6 $7 $8 §9

export PATH=$PATH:/usr/lib/gmt/bin
awk "{ if (($6/$5 < 0.10) && ($8/$7 < 0,25) ) print $7,$4-5.0%0.434294482*10g(1000/$5)+5.0 }’
h_m5.txt | psxy —Jx5.0c/-0.7c -R-0.5/2.0/-6/15 -Sc0.02¢c -Bal.0f1.0g1.0> HR2.ps

W0 awk (FELOF =40 GHHBIEH AT 4N Y —F LHav K, Z 2 TIHORE B-

V(IR ART FARIOICH) L MR EW (BT mas 2FEY IV T -7 h R
LEZTEW A TADLER] (C—t2) 12d = 1/p T, HEPEHITIm - M -
5logd-5 LY M=m-3logd+5 THRLTWD,

SDIRE AT () Topsxy EV9 GMT 7 F 7 o= FIZIELT, 1M
(DFEVLF—4 117 ZMiMiEE T D, ZZTHRA 7RI DFRMOa~ o F
THW LR A RO 3=y RICEMS W3S CFTCZaLEEm)

psxy —Jx5.0c/-0.7¢c -R-0.5/2.0/-6/15 —Sc0.02c -Bal.0f1.0g1.0> HR2.ps

Z 2 T-Jx5.0¢/-0.7c (ZRDEH, -R-0.5/2.0/-6/15 [T A7 — /L& {7, -Sc0.02¢ (FhLD

finhi < R A -Bal.0f1.0gl.0 (XK, #Eqihod 7 o7 ¢ &, GMT Do~ FAVE

WA ARITIEARAZ PS GRRFRZ U T R T 7 A0) L, -HOE@usty 7 b

Tipg R git 2 EOWHET 7 A VBN TE D

iR L7- HR2.ps 2 Mifg Y 7 N TRAE FEO X 5 12A D, BfiliEA~7 PARTERLS,
B-V LW T D 2 &R,
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L s dTihenah i i s
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L/1s = 10 %=

ST =ms - m

SYDREBINZE > THD, WDITOERIT-1.44, B~V DE/E 0.009, &L TH ¥
379.21 I Y EH T, WAED BB RO S &,

d=1/p=1/37921 = 2.63 N—t 2[5 B.

F DR BT

M=m-5logd+5=~-1.141~-5log (2.63) +5 =146 L 05,

LBHLB-\)=40.65 THEEIL 5800K TS, FDLED S, = U 0 XDMHEIFFY 9500K & 742
B. KB HXERT 183 1005, BRBOET Am =3.37 LB, ULEEEFLISHSE,
R/Rs = (5800/9500)° (10°#35)! < = 1.76 £ 70 5.

Y DRIZKBDOLLF 176 (FD il # 4> TS !

beid, B-V LY RiliiREE KD DA

il z 1%
http://nomoto.air-nifty.com/blog/2007/06/ubv_ccc3.html
E
http://www-kn.sp.u—tokai.ac.jp/kawachi/class2.htm]

http://www.nao.ac.jp/kimiten/2006/2-spectrum.pdf
bt
R IE LTS B-V =9000/T - 0.85 DBRFEATHZOLND,
SF Y, T =9000,/(B=V) + 0.85)
LV EESBITL 5,
WIS H LCHEE LMt Sk, Mg T, Jehibt L/Ls. ¥R R/Rs 227 — ¥
hmé.txt [ ZIBMT 5, £ TF0cEERE. T 28T 5,
BMT
awk '{ print $0,$4-5.0%0.434294482*10g(1000/$5)+5.0,9000/($7+0.85) }' h_m6.txt > h_m8.txt
L AN, Ba | EEEAEN A T RO DEERERD nan 2R DITRHDHIDIIRIL,
Nl (-3 = J VRGN
awk '{ if ($10 != "nan”) print $0 }’ h_m8.txt > h_m9.txt
BHID R AR FEEEH FEHEE SEB-V SE V- M T
7 0.00150278 +20.0366 9.64 17.74 1.30 0.740 0.020 0.79 5.88177 5660.38
20 0.00419722 +23.5293 8.51 10.76 1.06 0.516 0.015 0.59 3.66906 6588.58
23 0.00496111 +13.3122 7.57 12.21 0.95 0.456 0.015 0.53 3.00358 6891.27
25 0.00529167 —14.2903 6.28 13.7-1 0.98 0.763 0.003 0.80 1.96993 5579.67
31 0.00663056 +26.9183 6.43 12.71 0.74 0.514 0.005 0.59 1.95073 6598.24
38 000740278 ~79.0618 8.65 23.81 0.78 0.778 0.015 0.81 5.53653 5528.26
43 0.00860556 +59.5397 6.18 7.63 0.60 1.032 0.005 1.00 0.592623 4782.15
47 0.00901389 -56.8353 10.78 24.45 1.97 1.150 0.020 1.25 7.72139 4500
$1 $2 $3 %4 $5 %6 $7 $8 $9 $10 11
e i2 1./Ls. R/Rs 56N




awk '{ print $0,107((4.83-$10)%0.4),(5800/$11)*%(5800/$11)*sqrt(10°((4.83-$10)*0.4)) }
h_m9.txt > h.m10.txt

SHID e AR BT WSS SE B-V SE V-l # R Bmik)E Lils
R/Rs

8$1 $2 $3 %1 $5 86 $7T $8 §Y $10 $11 $12 $13
7 0.00150278 +20.0366 9.64 17.74 1.30 0.740 0.020 0.79 5.88-177 5660.38 0.378523 0.645968
20 0.00419722 +23.5293 8.51 10.76 1.06 0.516 0.015 0.59 3.66906 6588.58 2.91324 1,3227
23 0.00496111 +13.3122 7.57 12.21 0.95 0.456 0.015 0.53 3.00358 6891.27 5.37735 1.6426.1
25 0.00529167 —14.2903 6.28 13.7-1 0.98 0.763 0.003 0.80 1.96993 5579.67 13.9325 1.03323
31 0.00663056 +26.9183 6.13 12.71 0.7 0.514 0.005 0.59 1.95073 6598.24 11.181 2.90971
38 0.007-10278 -79.0618 8.65 23.81 0.78 0.778 0.015 0.81 5.53653 5528.26 0.521661 0.795011
13 0.00860556 +59.5597 6.18 7.63 0.60 1.032 0.005 1.00 0.592623 1782.15 19.5394 10.3534
47 0,00901389 -56.8353 10.78 21.45 1.97 1.150 0.020 1.25 7.72139 4500 0.0697339 0.438685

ZAT, 20832 HOWSEOH 1 FOK LAY, homl0.txt BERR-h %
Hip_catalog.dat & #n4

BN ORESBEHE O T 3= a s
WERELIL LD IZ32HOIIZNE S CFR) 2iE#IED
awk '{ print $7,$10,$13 ) h.m10.txt > h.m11.txt
LLTHEWL, ZhE /A7 Toposxy IZELTHLEVRUTORZ YT L7740 L
7.

<TEHRA 7 Y7 k>

#!/bin/bash

# GMT THRIGZH< A2 Y7 ~5EkR (Hip-HR2.sh)

# by Y.Okamoto 27/March 2008

# HIPPARCOS data Hip_catalog.dat

# #HID RA[deg] Dec[deg]V[mag]Parallax SEB-V SE V-1 Mag T L/Ls R/Rs

# §1 $2 $3 $4 $5 36 $7 $8 $9 $10 $11 $12 $13

# 7 0.00150278 +20.0366 9.64 17.74 1.30 0.740 0.020 0.79 5.88477 35660.38 0.378523
0.645968

#
export PATH=$§PATH:/usr/lib/gmt/bin

awk ’{ print $7,$10,$7,$13%0.04+0.04 }' Hip_catalog.dat | psxy —Jx5.0c/-0.76c -R-0.5/2.0/-
6/16 -Sc ~CHR.cpt -W1 -Ba0.5f0.5g0.5/a2f2g2/> Hip-HR2.ps

Ef AT GMT AT T BILED Y T F — a & HT 5 2 1o LT
Tl ept 77 AN EWIATERIND. ZOBEGD ept 7 7 A MERKR T

makecpt - rainbow -T-1/2/0.1 > HR.cpt T{ERKT 7.

Zeds bidd A print $7,$10,$7,813%0.04+0.04 05>+0.04 (1 Z A& A DiFAeu L XA
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F—LF 4 L7 YIS ZO.gmidefaults &2 GMT DA L A h—AF 4 L7 F) XY aEe—L,
FROEUWEMZ I bOEEFS (KOmE &Z-P THRHIZT S, £100f503 0 REKE

IZEZD) .
PAGE_COLOR =0/0/0 #ERYEBIZT 508 R/G/B
PAPER_MEDIA = a2+ RDOKESZ ARG E TS

BASEMAP_FRAME_RGB = 100/100/100 EHOHRERVREL TS, R/G/B

HL MLRIMO ept 77 A0 (ZHUE GMT THREMIBF ISR > R ot & §5i
D7 7AN) AN MAREIRTERT S EMT~E LT D, ZOR,
http://www.geos.ed.ac.uk/it/howto/GMT/CP1/palettes.html
http://users.nature.waseda.ac. jp/kiri/gmt/makecpt/makecpt.html

nEEBEIYT D, LFDa<w KT HpHRept 20V HHRT7 7 AANER IS,

makecpt -Cjet -T-1.5/2.5/0.1 -Z> Hip_HR.cpt

T LZOE EFTIIEMIECLRY, ENWARTSF— a N TRUD T, ZDE4
ZFETHEIEL, HipllRcept #EIEO L, SERER D, FRVFOMHEK A~ g,

it

cpt lile created by: makecpt -Cjet -T-1.5/2.5/0.1 -7

& COLORMODEL = RGB  modified by Y.Okamoto 28 Mar.2008
#

-5 0 0 127 -1d4 0 0 153

-4 0 0 153 -1.3 0 0 178

-1.3 0 178 -1.2 0 204

-1.2 0 204 -1.1 0 0 229
-0 0 229 -| 0 255

-1 0 0 255 -09 0 26 235

-09 0 26 255 -08 0 51 25
-0.8 0 51 255 -0.7 7725
-0.7 0 77 255 -0.6 102 235
-0.6 0 102 255 -0.5 26 128 255
-0.5 26 128 255 -0.4 77 153 255
0.4 77 153 255 -0.3 130 179 255
-0.3 130 179 255 -0.2 180 204 255
0.2 180 204 255 -0.1 230 230 255
-0.1 230 230 255 0 255 255 255
0 255 255 255 0.1 255 255 242
0.1 255 255 242 0.2 235 255 229
0.2 255 255 229 0.3 255 255 217
0.3 255 255 217 0.1 255 255 204
0.4 255 255 204 0.5 255 255 191



0.5 25 255 191 0.6 255 255 178
0.6 255 255 178 0.7 255 255 165
0.7 255 255 165 0.8 255 255 133
0.8 255 255 153 0.9 255 255 140
0.9 255 255 140 1 255 255 127

1 255 255 127 1.1 255 229 88
1.I 255 229 88 1.2 255 204 66
1.2 255 204 66 1.3 255 178 33
1.3 255 178 33 1.4 255 153 12
1.4 255 153 12 1.5 255 127 O
1.5 255 127 O 1.6 255 102 O

1.6 255 102 0 17 255 76 O

1.7 255 76 0 1.8 255 51

1.8 255 51 O 1.9 255 25 O

1.9 255 25 0 2 255 0O O

2 255 0 0 2.1 229 0 O

21 229 0 0 22 204 0 O
22 204 0 O 23 178 0 O
23 178 0 0 24 153 0 O
24 153 0 0 25 127 0 O

B 128 128 128
F 255 255 255
N 128 128 128

BsZRO A7 V7 M

#!/bin/bash

# GMT THRRIZ#< X7 Y 7 e (Hip-HR5.sh)

# HIPPARCOS data (distance error<10% B-V error<25%) 20632 stars

#  data file:Hip_catalog.dat(including estimated Mag T L/Ls R/Rs)

# #HID RA[deg] Dec[deg]V[mag]Parallax SEB-V SE V-I Mag T L/Ls R/Rs
g $1 $2 $3 $4 $5 $6 $7 $8 $9 $10 811 $12 $13
#
# 7 0.00150278 +20.0366 9.64 17.74 1.30 0.740 0.020 0.79 5.88477 5660.38 0.378523
0.645968

#-—————by Y.Okamoto 27-28/March 2008
export PATH=$PATH:/usr/lib/gmt/bin

awk ’{ print $7,$10,$7,$13%0.04+0.04 }’ Hip_catalog.dat | psxy -Jx15.0c/-2.4c -R-0.5/2.0/-
6/14 -Sc ~CHip_HR.cpt “-W1 -Ba0.5f0.5g0.5/a2f2g2/ —-P -U > Hip—HR5.ps
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export PATH=$PATH:/usr/lib/gmt/bin
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Wessel, P. and Smith, W. 1. I, (1995) . New version of the Generic Mapping Tools relcased.
EOS Trans. AGU, 76:329.
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Byte-by-byte Description of file: hip_main.dat

Bytes Format Units L.abel I:xplanations

1 Al - Catalog  [H] Catalogue (H=HIPPARCOS) (HO)

9-14 16 -—= HIP Identifier (HIP number) (HD)

16 Al - Proxy [H1] Proximity flag (H2)

18- 28 All  -—- RAhms  *Right ascension in h m s, ICRS (Eq=J2000)  (H3)

30- 40 All --- DEdms  *Declination in deg * ", ICRS (Eq=J2000) (H4)

12- 16 F5.2 mag Vmag ? Magnitude in Johnson V (H5)

18 11 - VarFlag  *[1,3]? Coarsc variability flag (H6)

50 Al —— rVmag  *[GHT] Source of magnitude 17

52- 63 F12.8 deg RAdeg  *? alpha, degrees (ICRS, Eq=]2000) (H18)

65- 76 F12.8 deg DEdeg  *? delta, degrees (ICRS, Eq=J2000) (H9)
78 Al - AstroRefl *[*+A-7] Reference flag for astrometry (110)
80- 86 F7.2 mas Plx ? ‘I'rigonometric parallax (HI11)
88-95 F8.2 mas/yr pmRA ? Proper motion mu_alpha.cos(delta), ICRS (H12)
97-104 F8.2 mas/yr pmDE ? Proper motion mu_delta, ICRS (H13)
106-111 F6.2 mas e RAdeg ? Standard error in RA*cos(DEdeg) (H14)
113-118 F6.2 mas e DEdeg 2 Standard error in DE (F15)
120-125 F6.2 mas e Plx ? Standard error in Plx (i11e)
127-132 F6.2 mas/yr e pmRA 2 Standard error in pmRA (H17)
1314-139 F6.2 mas/vr e pmDE 2 Standard error in pmDE (H18)
111-145 F5.2 --- DE:RA  [-1/1]? Correlation, DE/RA*cos(delta) (1119
147-151 F5.2 --—- Plx:RA  [-1/1]? Correlation, Plx/RA*cos(delta) (H20)
153-157 F5.2 --- Plx:DE  [-1/1]2 Correlation, PIx/DE 2y
159-163 F5.2 -— pmRA:RA [-1/1]? Correlation, pmRA/RA*cos(delta) (H22)
165-169 F5.2 --- pmRA:DE [-1/1]? Correlation, pmRA/DE (H23)
171-175 F5.2 --- pmRA:Plx [-1/1]2 Correlation, pmRA/Plx (12
177-181 F5.2 ——- pmDE:RA [-1/1]? Correlation, pmDE/RA*cos(delta) (1125)
183-187 F3.2 --- pmDE:DE [-1/1]2 Correlation, pmDE/DE (t126)
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189-193
195-199
201-203
205-209
211-216
218-223
225-229
231-236
238-212

244
246-251
253-257

259
261-264
266-269

271

273
275-281
283-288
290-294
296-298

300
302-306
308-312
314-320

322

321

326
328-337

339
341-342
344-345

347

349

351
353-354
356-358
360-366
368-372
374-378

6.3

6.3
F5.3
Al

1°4.2
F4.2

A2

F7.3
5.3

1¥5.2

mag
mag
mag

mag

deg
arcsec
arcsec

mag

pmDE:Plx  [-1/1]? Correlation, pmDE/Plx
pmDE:pmRA [-1/1]? Correlation, pmDE/pmRA
I°1 ? Percentage of rejected data

2 *? Goodness-of-fit parameter

- HIP number (repetition)

BTmag ? Mean BT magnitude

¢_BTmag ? Standard error on BTmag

VTmag 2 Mean VT magnitude

¢_VTmag ? Standard error on VTmag

m_BTmag*[A-7%-] Refercence flag for BT and VTmag

13-V ? Johnson B~V colour
e B-V 2 Standard error on B-\
rB-V  [GT] Source of B-V from Ground or Tycho

V-l ? Colour index in Cousins’ system
e V-l ? Standard error on V-1
r V-1 *[A-T1 Source of V-1

CombMag  [*] IFlag for combined Vmag, B-V, V-I

FHpmag *? Median magnitude in HIPPARCOS system

e_t Ipmag *? Standard error on Hpmag

Flpscat 2 Scatter on Hpmag

o_Hpmag ? Number of observations for Ilpmag
m_Hpmag  *[A-Z*-] Reference flag for | ipmag
Fpmax 2 tipmag at maximum (5th percentile)
FIPmin 2 | Ipmag at minimum (95th percentile)
Period 2 Variability period (days)

HvarType  *[CDMPRU]? variability type
moreVar *[12] Additional data about variability
morePhoto  [ABC] Light curve Annex

CCDM  CCDM identifier

n_CCDMI *[HIM] Historical status flag

Nsys ? Number of entries with same CCDM
Ncomp  ? Number of components in this entry
MultFlag *[CGOVX] Double/Multiple Systems tlag
Source  *[I’FI1.S] Astrometric source flag

Qual *[ABCDS] Solution quality

m_HIP  Component identifiers

theta ? Position angle between components
rho ? Angular separation between components
c_rho ? Standard error on rho

dtip ? Magnitude ditference of components
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(H27)
(1428)
(H29)
(H30)
(H31)
(H32)
(H33)
(H31)
(H35)
(136)
(H37)
(H38)
(H39)
(1140)
(H41)
(H42)
(H43)
(H44)
(1H45)
(H46)
(H47)
(H48)
(H49)
(H50)
(H51)
(1152)
(H53)
(H54)
(H55)
(H56)
(1157)
(H58)
(1159)
(H60)
(H61)
(162)
(H63)
(1164)
(H65)
(1166)



380-383 4.2 mag e.dHp  ? Standard error on dHp

385 Al -— Survey  [S] Flag indicating a Survey Star

387 Al —- Chart  *[DG] Identification Chart

389 Al - Notes  *[DGPWXYZ] Existence of notes
391-396 16 - HD [1/359083]2 HD number <I1i/135>
398-407 A0 —- BD Bonner DM <I/119>, <1/122>
409-418 Al0 —- CoD Cordoba Durchmusterung (DM) <1/114>
420-429 Al0 —- CPD Cape Photographic DM <1/108>
431-434 F4.2 mag (V-Dred V-1 used for reductions
436-447 Al2  -—- SpType Spectral type

149 Al -— r_SpType *[1234GKSX]? Source of spectral type

(67)
(H68)
(+169)
(1170)
(H71)
(H72)
(H73)
(H74)
(H75)
(H76)
(H77)

Note on RAhms, DEdms, RAdeg, Dlideg: right ascension and declination are
expressed for epoch J1991.25 (JD2448349.0625 (TT)) in the
ICRS (International Celestial Reference System, consistent with
J2000) reference system.
There are 263 cases where these fields are missing (ho astrometric
solution could be found)

Note on VarFlag: the values are
1: < 0.06mag ; 2: 0.06-0.6mag ; 3: >0.6mag

Note on r_-Vmag: the source is
G = ground-based, H=HIP, T=Tycho

Note on AstroRel: this flag indicates that the astrometric parameters in H3—14
and H8-30 refer to:
A Lo Z: the letter indicates the component of a double or multiple system
*: the photocentre of a double or multiple system
+: the centre of mass

Note on F2: values exceeding +3 indicate a bad fit to the data.

Note on m_BTmag: this flag indicates the component or combined photometry:
A Lo Z : the letler indicates the component measured in Tycho

(non-single star)

* : the photometry refers to all components ol the HIPPARCOS entry
- : single—pointing triple or quadruple system

Note on r_V-1: the origin of the V-1 colour, in summary:
A’ for an observation of V-1 in Cousins’ system;
"B’ to ’K’ when V-1 derived from measurements in other

bands/photoelectric systems

1. to 'I”" when V-1 derived from HIPPARCOS and Star Mapper photometry

'Q’ for long—period variables

"R" to "T” when colours are unknown
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Note on Hpmag, e¢_FHpmag:
the HIPPARCQOS magnitude could not be determined for 14 stars.
Note on m_Hpmag: this flag indicates for double or multiple entries:
A to Z : the letter indicates the specified component measured
% : combined Hpmag of a double system, corrected for attenuation
- : combined Hpmag of a multiple system, not corrected for attenuation
Note on HvarType: HIPPARCOS-delined type of variability (a blank entry
signifies that the entry could not be classified as variable or constant):
C : no variability detected (“constant”)
D : duplicity-induced variability
M : possibly micro-variable (amplitude < 0.03mag)
P : periodic variable
R : V-1 colour index was revised due to variability analysis
U : unsolved variable which does not fall in the other categories
Note on moreVar: more data about periodic variability are provided
Note on n_CCDM: the flag takes the following values:
H : determined multiple by HIPPARCOS, previously unknown
I : system previously identified as multiple in HIC <1/196> (annex1)
M : miscellaneous (system identified after publication of HIC)
Note on MultFlag: indicates that further details are given in the Double
and Multiple Systems Annex:
C : solutions for the components
G : acceleration or higher order terms
O : orbital solutions
V : variability-induced movers (apparent motion arises from variability)
N : stochastic solution (probably astrometric binaries with short period)
Note on Source: qualifies the source of the astrometric parameters H8-30
with a 'C’ in MultFlag:
P : primary target of a 2- or 3—-pointing system
I secondary or tertiary of a 2- or 3-pointing 'lixed’ system
(common parallax and proper motions)
| : secondary or tertiary of a 2— or 3-pointing "independent’ system
(no constraints on parallax or proper motions)
1. : secondary or tertiary of a 2— or 3-pointing 'linear’ system
(common parallax)
S : astrometric parameters from 'single—star merging’ process.
Note on Qual: Reliability of the double or multiple star solution:
A=good, B=fair, C=poor, D=uncertain, S=suspected non-single
Note on Chart: the charl was produced:
D : from the STScl Digitized Sky Survey
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G : from the Guide Star Catalog

Note on Notes: the flag has the following meaning:
D : double and multiple systems note only (note in hd_notes.dat file)
G : general note only (note in hg_notes.dat file)

P : photometric notes only {note in hp_notes.dat file)

W:D+P
X:D+G
Y:G+P

Z:D+G+P
Note on r_SpType: the flag indicates the source, as:
1 : Michigan catalogue for the HD stars, vol. 1 (Houk+, 1975) <I11/31>
2 : Michigan catalogue lor the HD stars, vol. 2 (Houk, 1978) <Ill/51>
3 : Michigan Catalogue for the HD stars, vol. 3 (Houk, 1982) <Iil/80>
4 : Michigan Catalogue for the HD stars, vol. 4 (Houk+, 1988) <I11/133>
G : updated after publication of the HIC <1/196>
K : General Catalog of Variable Stars, 4th Ed. (Kholopov+ 1988) <11/139>
S : SIMBAD data-base <http://cdsweb.u-strasbg.fr/Simbad.html>

X : Miscellaneous

A blank entry has no corresponding information.
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A H-R Diagram With the HIPPARCOS Satellite Data

Using “The Generic Mapping Tools.”

OKAMOTO Yoshio

A new H-R diagram using most precise stellar parallax data compiled from the
European HIPPARCOS satellite observatory was developed for K-12 education
particularly for astronomical study. All data and tools are freely downloadable
through the Internet as open resources. At the same time, our developed scripts and
figures are freely available on our web site as open sources too. Whole making
processes are combined into several scripts which can run on general Unix platforms
including Linux or MacOS-X operation systems. The diagram is suitable for
astronomy class in a high school level particularly in the study of origin and evolution
of stars. Moreover, the measurement of stellar parallax based on triangulation is the
most important observation in Astronomy, also the concept of “distance ladder” is a
fundamental principle which dominates the sun nearer stars to the far horizon of our
universe, so the students can study not only the H-R diagram itself but also the
essential tactics of Astronomy through this new tool. The similar processes described
here enable us to make other cducational tools such as seismology or climate changes

analysis, employing similar open resources on the Internet.

Key Words : H-R diagram. HIPPARCOS satellite, annual parallax, distance ladder,

stellar evolution
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