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Teaching the Way of Critical Thinking

by Teaching World-History

. Lessons Full of Attractive and Useful Catchphrases
SASAGAWA Hiroshi

This article reports on how World-History was taught to Senior High School
students, using effective catchphrases for a certain theme which are to taught in
lessons. Catehphrases that have appeal to students are important in lessons. So, the
article shows how to make good phrases and use them, and also the reactions of
students to each catchphrases,

Key Words : catchphrases, world-history
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Mathematical Links as Teaching Material
for Junior High School Students

IWASE Ken-ichi

Hiroji Shibamote (Hamadera junior high school teacher) taught Mathematical
Links to the ninth grader in Tennoji junior high school attached to Osaka Kyoiku
University in 2006. Through those experiences in 2008 we tried to teach the students
Mathematical Links emphasizing following points, (a) finding “Linking Number” as
Invariant of Links, (b) feeling much interest in mathematics world, (c) teaching
Mathematical Links to lower-grade students. This time we studied teaching “Linking
number” to the eight grade junior high school students and in this paper we got
various results on teaching “Linking number” to eighth grade students,

Key Words : Mathematics education, Links, Linking number, Eighth grader
students
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The Past, the Present, and the Future of My Studies

: From Creation of Educational Content Which Has Students
Realize the Value of Mathematics to Class Analyses

OISHI Akinori

Studies that have been made for about 20 years are mentioned briefly.
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Creation of Class to Which Spreadsheet [s Taken

- Use Method of Computer in Class of Junior High School
Mathematics Department

MIZOUCHI Kozo

The unit of "Use of data” was newly adopted in the new Course of Study. It has
aimed for not "Arrangement of data" that were before but the student to collect the
statistical results that appropriate for the purpose, and to arrange it appropriately
there. Moreover, the text says "Students become familiar with computers” is being
written in new guidelines at every step. Then, the aime came to being able to master
the spreadsheet by the student.
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One Consideration About the Battery Subject

OKA Hiroaki

Ion is dealt with by the new junior high school science course of study. Of course,
as for the structure of the battery as well, an ionic model is decided to be used. The
Valtaic cell was used for the master in junior high school science so far. But, most
begins with the Daniell cell at thepoint of the redox of high school chemistry. This is
because many problems are contained in the usual explanation of the Voltaic cell,
Therefore, I want to propose it about learning of the battery which doesn’t adopt the
Vaoltaic cell in junior high school science.
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BEOEFNEE T, IS LML EAS, FITERETIE. HEAHLNT
ETHLAFARAEREF—#£MT, 20 HR BEHERFEORTHEMS L LTEELTD
S LARLS, EEERICSELY T RO TLTSTR e (27— FLOE
WO LELESSTNED TRAIZ LTS, 28, FHOERDL I, Fv FE
ol ¢ AMERTVS, SMFORMO 1 KT —F LVNI L TEM£ERT HEMHR
Mmﬁﬂ.ﬁiﬂﬁﬁ%ﬁﬁmf—#tEfL\#ﬁﬂﬂ$<ﬁ$ﬂém?‘&ﬂm#%
FEATEHIceEEM A TLRAICRRTS o bzl BRICMELTRLFOE
= THE5, BOERBECMHTE (ERORTF OEEIZbENLD.

I F—2&BERVYIRDIT
BTFF—#OWHEER Y 7 b T & HHER A T OERT D, —
— FREATE, Fy FEERELELCS, HRF-FLELTLLLRELSME
nT. TOEEE LBV E EH5 HIPPARCOS #18  (High Precision PARallax COllecting




1]

Satellite, ESA: European Space Agency, ERMFTHIAIZ LY 1989 £ HiF, 1993 &8
MET) TRBMEAELOER DTS, ShAEBRCROACHEOERIBES M
LILEEMIINS BTN AENGR T, EEohE TOEM- k4T, FRAx
DWRNHEX 2HRELA L LBbhS, F—2 e v N3 2&F 4 aRBL 2511
bvty PETHAREATVS, ZOHESVTRTREIRICMENSS, 26i0
http://seismology.astron.s.u-tokyo.ac.jp/ shibahashi/lecture_note/2008.04.24.pdf

DA, (HEADBRRET -4

fip://dbe.nao.ac. jp/DBC/NASAADC fcatalogs/1/1239/

CEMEh TV S LoRdE, B#ZORTHS hipmandatg & ¥7 2 o— FEATM,
hipmain.dat LW 3 RDDRVKERTFRAFT—F L5,

TROYA MLt ZhizET 580V REFREH S,

hitp://prancer.physics.louisville. edu/astro/students,/ 590,/ HIPPARCOS/HIPPARCOS. himl

The original catalog is called hip_main.dat, The revised catalog is HIFFARCOS. dat.
EW/NTHD, FlF—& ONEE

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

i3,

FTHHHETELOT, MHERO Y7 b2 TE2E 2 240, = = Tl SH
WEYZ7ERZ Y — 7 & LTES® GMT (Generic Mapping Tools, Wessel i, 1988)
EHERATSLICLE, 207 MEATA K%O Paul Wessel Ft & 45 1980 £ 512 525k
SHLBEAMOY 7 FT, UNIX ETORBEZMEBCT 35, Windows BELAEShT
VH, BFEMICa7r FA—2A0M6FKT, UNX SOFICREVFLVN, BA5 LR
Lilp ECHATHRES, SMEORES YT 7Y PHBICEC = EHTEL ERERS
RN, ) SR AT — 2 LR S AT A T S R
HATREMOY—ATHS. ¥ 7 FEET Hawaii KEOHA bbFoom—FLT
MERTHZLIchd, £ XA b —AREORDERFEICSTIL, Ry b EHZS< O
BitA FSBLOTELLIZRT S,

m F—420omx

ETEOERZF—FEHERICHE L, MT+H3o oLk,
1) R7— 7 OENIEAXELT A F—y T1HM 1 EREORAIF— ¥ 25+, 57
—FREAEBROERHEEBEO DL,
2) ¥, BASSD LT SURIEREETOT, COF—FAOTAE (T
F—ri—) TRETS, TOEHIZHE, UNIX LOZEEBR o2 FTHS v 322 F3
FROLIIZAWS, < :UFav>FREESRAVWE>

tr” """ < hip_main.dat? hom2.txt

TEOA® ILZEWTE (FTREFOF—5H, “hT1i74%. o%b 1EOROF—F L
15) .

H 11100_00_00.22/+01_05_20.4|_9.10]_|H/000.00091 185)+01 08901332] |_3.54]_-5.20_-




1.880_1.32/_0.74]_1.30]_1.36] _0.81/ 0.32]-0.07}-0.11/-0.24].0.09/-0.01 0.10}-
0.01.0.011.0.34]_0].0.74]___1].9.643(0.020] 9.130/0.019|_| 0.482(0.025/T10.55/0.03|L1|.9.2043/0.
00200.017187L19.1719.24___111] Pt b |1 Ist]i2247001B+00.5
o077 | |o66Fs____ IS

iz mF—# IR AT A= Tl A TS (ol ER YOEAEL
N o7, HEICSETRhARERF— ¥ ORA— FOLEET S, ZOROERT—
& I SRONEITE 4 BT L TAEM, UNIX 28+ 582w F awk 28
NEDNE- L LHETHS LORBRIZELYE (Windows lEThLav o FRRZ U T A
255N CREATESZLITHS) . UTooREENETS (KEE : FORTRAN
Tiread . BASIC Tl mid§X&#RAWABOLRAL) ,
# HID #E #Hi& (779 Fik THNYHE F£HEE SEB-V SE V-
awk "{print
substr($0,9,6),substr($0,18,11),substr{$0,30,11),5ubstr($0,42,5),substr{$0,80,7),substr($0,120,
6), substr{$0,246,6),substr($0,253,5),5ubstr($0,261,4)) hm2.txt > h.m3.txt (D% W

(& & i)

awk [ { if substr($0,249,1) != "_" ) print substr($0,9,6),substr($0,18,11),5ubstr{$0,30,1),substr
($0,31,10), substr($0,42,5),substr($0,80,7),5ubstr{$0,120,6),substr{$0,246,6),substr($0,253,5),
substr($0,261,4)" homZ.txt > h.m3.txt

IOMETTEAT—SEILTFoEEY (UTFF=—4IRHONiTaERRrTLHIE
e a) o
100000022 + 01.05.20.4 9.10 __3.54 _1.39 0.482 0.025 0.55
200000091 - 19.29 55.8 9.27 _21.50 _3.10 0.999 0.002 1.04
__30000.01.20 + 3851 33.4 6.61 _2.8]1 _0.63 -0.01% 0.004 0.00
_ 400000201 -51.53.36.8 8.06 _7.75 _0.97 0.370 0.009 0.43
__500.00.02.39 - 40.35_28.4 8.55 __2.87 _1.11 _0.902 0.013 0.90
6 00.00.04.35 + 03 56.47.4 12.31 _18.80 _4.99 1,336 0.020 1.55
(A if substr($0,249,1) 1= "_° X, LZAFZAHIZBV (BEK OF—FHewviTs
TELZOFZCLCOE, "X F—FICEFOLILTF—FEE0LEHELLY
FLT, Fr¥y—ri—mnEiiREY,

tr'" """ < hom3.txt> homd.txt

#HID b i ik FEEEE FEEAE SE BV SE V-1
1000000.22+0105204 9.10 3.54 1.39 0.482 0.025 0.55
200000091-192955.8 9.27 21.90 3.10 0.999 0.002 1.04
3000001.20+ 3851334 661 281 0.63-0.0190.004 0.00
400000201 -5153368 B8.06 T7.75 0.97 0.3700.009 0.43
500000239-403528.4 855 2.87 L1.11 0.9020.013 0.90
600 00 04.35 + 03 56 47.4 12.31 1880 4.99 1,336 0.020 1.55




R, kT 60 M-S EUZE T,

awk "[print $1, $2+$3/60+$4/3600, $5($6+$7/60+$8/3600),39,$10,511,812,313,514)"
h_md.txt > h_m5.txt

LokihT

$HID i R TWEWE EEE%E SE B-V SE V-
16.11111e-05 +1.089 9.10 3.54 1.39 0.482 0.025 0.55

2 0.000252778 -19.4988 9.27 21.90 3.10 0.999 0.002 1.04
3 0.000333333 +38.8593 6.61 2.81 0.63 -0.019 0.004 0.00
4 0.000558333 -51.8936 8.06 7.75 0.97 0.370 0.009 0.43

5 0.000663889 -40.5912 B.55 2.87 1.11 0.902 0.013 0.90

6 0.00120833 +3.9465 12.31 15.80 4.99 1.336 0.020 1.55
& i R OE R T — ¥ B 5ERE.

LirLTEhnd, HECHCRAONEOLEBELNIZ LT,

awk " if ( ($6/35 < 0.10) && ($8/%7 < 0.25) ) print $1,$2,53,%4,85,56,$7.38,89 |’ humS.ixt »
h_m6.txt

THEHEOMBMRLYERT 105 AT 2% R0BRMRECR SRR TE25, “hi
hmbtxt £ 45, BO#B 24148, (ZOF—5 3R T HR BOMEIZBVLS)

V. T—8 #R\-HEE

F—S 3 MHBRTELOT, Z2hBRY T 7HEIC OMT D= FEEEWS,
GMT X Windows i E<{ B 120HESY 7 FTitizd, 8O Fo Y5 Al+hFhl
Moo= FELTHAEEZATWS, 27 FIIHFOEZETEN. BoWESa) X,
AT EFTFALIZBEMAFTA—FLLTEI T FAELS, (FE paxy OMES
B)

20 GMT # HR EfFRRIZERT 5. BMo o> FARTIIRS, S8ohnavF
CEOMBE MBS R A VS RRERTA LizT 5, ChizAL—X 0BT 5
O, TFEOLIRTFHRA 77 AT -#OGEEMEIT b TRIEL, 08
=iy FaE (Bl ORTEITELELILOT, av FiRiEHT1 21 o0
S2HThH, b5EZABLIERLTHS,

BEMSHEER AR V7 FRETFOLED 1750 #/bin/bash 1% Linuix 7¢ &
THBAD bash L =ALTOARZ VT FCHLHZLE2ERLTVS, $EERLUAOFTHE
CRITOITHRa A MTTHhAEZ 2 &TT)

#1/bin/bash

# GMT THREIZH#i< A& V7 E
# by Y.Okamoto 27/March 2008

# HIPPARCOS data



& #HID RA[deg] Decldeg]V[mag]Parallax SE B-V SE V-I

o,
"

# 2 0.000252778 —19.4988 9.27 21.90 3.10 0.999 0.002 1.04

#31 32 $3 $4 85 36 37 8 $0

export PATH=3PATH: fusr/lib/gmt/ bin

awk "[if { ($6/85 < 0.10) && ($8/87 < 0.25) ) print $7,$4-5.0#0.434294482+log(1000/$5)+5.0 }’
h_m5.txt | psxy —Jx5.0e/-0.7c -R-0.5/2.0/-6/15 -5c0.02c -Bal.0f1.0g1.0> HR2.ps

B0 awk BEEOF— 2L h5MBE 7 A ¥=FT5aw s K, ZITIIERY B-

V (Zh#BALS FAROKR) LS (FRARE mas 2EVIVT—2EDF
LT h) i, TA4PLERd (HC—E2) kd=1/p T. BOEREm -M=
S5logd-5&0 M=sm-5logd+5 THELTS,

“OREACTE (|) Topsay ) GMT ©FF 7 iz FIZELT, B1#M
(~EORF—F 117) EEMSETVS, J2TAf 7REBE VI DRIRTINa <A F
THHELEESRL RO 2wy FIZREETAELTT (FiRICARH) .

psxy —Jx5.0¢/-0.Tc ~R-0.5/2.0/-6/15 -S¢0.02¢ -Bal.0f1.0g1.0> HRZ.ps

= T-Ix5.0c/-0.Tc (ZE DA, -R-0.5/2.0/-6/15 EA r— L EEE, -5c0.02c [IED
il o & . -Bal.0fL.0gl.0 (1Hik, MO 0T ¢ EIRE. GMT D=7 FIME
T AEEEENIC P (HA LR Z VA7) LRadd, —ROEQMEY T |
Tipg gl L X OBRT 7 A VICHBBICERTE S,

MR L7 HR2ps 2@ifh 7 FTCRALTFROLIIIAS, MMIIR~Y PABTIRAC,
BV EAVT ST iciE,

_91 ——




-6 i
-5 -5
-4 -4
-3 -3
=2 -2
-1 -1
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
3] 8
9 9
10 10
11 1
12 12
13 13
14 14
15 15
0 1 2
V. EEOME

HHRETT, ZAXTITL, 2R, RAER, AGEBEORVIZALATHSH,
EHIIZhEEM L LTRY-EIZHTT 3,
Fey rORFOKESEROEBTERTALICELL D, ROXELERLY
HETH,
hiip://skyserver. sdss.org/edr/ ip/proi/advanced/hr/radius 1 .asp
L0 (BT LEH o Foilksfsevs B4a)
KeRs = (Te/ T (LAg) M

- g
L

.Ir_\,/f..s Jai&mjfﬁ15iﬂ'ﬁ:idrﬁ:?i+ }:"a
m —ms = =2 8logl. + 2. 5logls
b 21



LAls = jo ik

S Tedm=ms-m

WAL TARS, Bavi88i2-1.44, B-V Dffid 0.008, FL THEMI
302 TUBAT BEHLERERDS L,

d=1/p=1/.37921 =263 V=& ZIC03S,

DM R

M=m-Slogd+5=-i44-5log(263) + 5= 146 £ %35,

AMB(B-V)=+0.65 TEEIL 5800K T o, LOFHE, = o BB GF 950K &4
S, KABD JEREMT 483 s, FROKED Am =337 Fad, HEEFEFEEHS S,
R/Rs = (5800/9500)7 (10°435)!2 = | 76 + 7 B,

R AEOELE L7 FOEEEFoTIS !

B, BV L) RMmEMELERD DK

L ER
http://nomoto.air-nifty.com/blog/2007 /08 /ubv_cccd.himl
- 3

http:/ forww=kn.sp.u-tokei.ac. jp/” kawachi/class2. huml
hitp://www.nao.ac. jp/kimiten,/2006,"2-spectrum. pdf
el
¥ iR L TElAT BV = 9000/T - 0.85 BHENTEAZBND,
<ED. T =9000-((B-V) + 0.89)
EVHEERNHTC 4,
FIZZ 5 LTHE LS, RmilE T, ¥R L/Ls. ¥8H R/Rs £x7—#
hom6.txt IZBAT S5, £TEHFRE. TERET S,
EMT
awk '{ print $0,84-5,0%0,434294482+10g(1000,/$5)+5.0,9000,/($7+0.85) |' h.m6.txt > h_m8.txt
LIAN, Mra, FERENYA T AOREDERFRD nan (2R DITHEHIOINESL,
ZhERL,
awk ' if ($10 != "nan”) print $0 }' h_m8.txt > h.m9.txt
#HID 7riE iR ERSE FEHPE SEB-V SE VI M T
7 0.00150278 +20.0366 9.64 17.74 1.30 0.740 0.020 0.79 5.88477 5660.38
20 0.00419722 +23.5293 8.51 10.76 1.06 0.516 0.015 0.59 3.66906 658858
23 0.00496111 +13.3122 7.57 12.21 0.95 0.456 0.015 0.53 3.00358 6891.27
25 0.00529167 -44.2903 6.28 13.74 0.98 0.763 0.003 0.80 1.96993 5579.67
34 000663056 +26.9183 £.43 12.71 0.74 0.514 0.005 0;_59 1.95073 6598.24
38 0.00740278 ~79.0618 8.65 23.84 0.78 0.778 0.015 0.81 5.53653 5528.26
43 0.00860556 +59.5597 6.18 7.63 0,60 1.032 0.006 1.00 0.592623 4782.15
47 0.00901389 -56.8353 10,78 24.45 1.97 1.150 0.020 1.25 7.72135 4500
31 %2 33 $4 §5 §6 §T 88 3§59 310 $11
Rz L/Ls, R/Rs %810




awk '{ print $0,107((4.83-$10)+0.4),(5800/811)#(5800/$ 1 1)#*sqrt(107((4.83-$10)%0.4)) |
h.m9.txt > h.ml0.txt

HHID FEE i RESE W82 SE B~V SE V-l #EMHSE B@miEaf L
R/Rs

#%1  $2 $3 %4 35 %6 ST S8 $9  $10  s11 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
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 1.64264
25 0.00529167 -44.2903 6.28 13.74 0.98 0.763 0.003 0.80 1.96993 5579.67 13.9325 4.03323
34 0.00663056 +26.9183 6.43 12.71 0.74 0.514 0.005 0.59 1.95073 6598.24 14.181 2.90974

38 0.00740278 -79.0618 8.65 23.84 0.78 0.778 0.015 0.81 5.53653 5528.26 0.521661 0.795011
43 0.00860556 +59.5597 6.18 7.63 0.60 1.032 0.005 1.00 0.592623 4782.15 49.5394 10.3534
47 0.00901389 ~56.8353 10.78 24.45 1.97 1.150 0.020 1.25 7.72139 4500 0.0607339 0.438685

ZHT., 20632 fOERON F o SoH#EESRY, hmllo M5ERE g
Hip_catalog.dat & .

ICBROKE XTEWL G} =P
BRL:FBLE 3 2BOIIREE (P8 2ERIHEE,
awk '{ print $7,$10,$13 1" hom10.txt > homll.txt
LLThE WL, ZhE.SS7T psxy ZELTLIVBUTFORZ VA 7740 L L
=

<R S R

#!/bin/bash

# GMT CHREZH< A2 V7 MM (Hip-HR2.sh)

# by Y.Okamoto 27/March 2008

# HIPPARCOS data  Hip_catalog.dat

# #HID RA[deg] DecldeglV[maglParallax SEB-V SE V-1 Mag T  L/Ls R/Rs
# 31 52 $3 §4 $5 86 $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 5660.38 0.378523
0.645968
#

export PATH=$PATH: /usr/lib/gmt/bin

awk '{ print $7,$10,7,513#0.0440.04 )’ Hip_catalog.dat | psxy =Jx5.0¢/-0.76c -R-0.5/2.0/-
6/16 -S¢ ~CHR.cpt -W1 -Ba0.5i0.5g0.5/a22¢2/> Hip-HRZ.ps

FAHIE GMT SR TR TWANED Y FF—a YRRt oL,
EFhiLept 77 ANEVILTERINS, ZOBEO ept 7 7 A AERIE

makecpt — rainbow -T-1/2/0,1 » HR.cpt e 5,

B LkiRdaw™  print $7,$10,$7,513°0.04+0.04 O+0.04 [ hEE 2Rk h AR



MATLES (Mo 287408, "hTFioL> 8L Rod L Xondlvib
AHEATER (FRiEHT—) . L LaEHRITETHS,

_E—D.E 0.0 05 1.0 1.5 2.0'6
g :._ L‘(ﬁg x/_( / \ -4

AR - Yanp™ B
2 Ot N7

o8
- *
4 v 4
’ o [ [
® L & s
' . & . 6
6 P -
*
- i .:!: " .! s
S T a
s LT
ola, i *

10 T - 110

12

12 ' ; i

14 - ' —1 14

16 : 16
~0.5 0.0 05 1.0 1.5 2.0

IRTHESEMELTHERTRTHSN, SCHEHEDITALRDA A—VE20H
=i, HFREBIELHEEOEE A PARIIHETIRIZADHD,

EFTGMT T OEAEEERS Z -OTE S, amtdefaults 243 7 7 HICRE
ERATS (UNIX TRy Fh%ific a7 r B2, SHEET 7 L2E%T5) .

_l}:’ i




F—bF 4 L7 Y Ogmidefaults & GMT DA YA b—ATFabLZ PV Ehar—L,

FROEFEEMA-LOEFRS (Homs%-P CRHEICT S, -1, 82K

IZEZB) .

PAGE COLOR = /0,0 S REMRICT 5208 R/G/B

PAPER MEDIA = a2+ BEORE T AZ A2+ 5

BASEMAP FRAME_RGE = 100/100/100 FEOBLEHCKA LTS, R/G/B
bi, HEBFTMOD cpu 7740 (Zhit GMT THREBFIZ#RS L o Hrnsd et

LI FAN) ALY PAREHETIRT S AMIT~L TRTE, 0B,

hitp:/ fwww.geos.ed.ac.uk/it howto/GMT/CPT/paleties. htm

http:/fusers.nature. waseda.ae. jp,/kiri/gmt/makecpt /makecpt.htrml

RELEEEITES, UTOawFT HipHRept EWVHETT7 71 ASERERS,

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

EELIOEETHEMNEICLY, sy FF—irg B0 hOT, 208D
¥FTHEEL. HpHRept ZEED L, stliads, TRAFTORBEA—Dg 0,

& cpt file created by: makecpt -Cjet -T-1.5/2.5/0.]1 =Z
# COLORMODEL = RGB modified by ¥.Okamoto 28 Mar. 2008

%

-5 0 0 127 -14 0 0 153
-4 0 0 153 -1L3 O O 178
=13 0 0 ITE -1.2 0 0 204
-2 0 0 204 -11 0 0 228
-1.1 0 0 220 -1 0 0 255

-1 0 0 255 -09 0 26 255

089 0 26 2565 -08 0 51 255

-08 0 51 25 0.7 0 77 25

=07 0 77 255 -06 0O 102 255

=06 0 102 255 -0.5 26 128 255
-0.5 26 128 256 -04 77T 153 255
-0.4 T7 153 255 -03 130 179 255
0.3 130 179 255 -02 1BO0 204 255
=0.2 180 204 256 0.1 230 230 255
-0.1 230 230 255 O 255 255 255

0 255 255 255 0.1 255 255 242

0.1 255 265 242 0.2 255 255 229
0.2 2556 256 229 0.3 255 255 217
03 255 2556 217 0.4 255 255 204
04 255 255 204 (0.5 255 255 191



0.5 255 255 191 06 255 255 178
0.6 255 255 178 0.7 255 255 165
0.7 255 255 165 0.8 256 2556 133
0.8 255 255 153 0.9 256 255 140
0.9 255 255 140 1 256 255 13T

1 255 2556 127 1.1 258 229 &R

1.1 2556 229 88 1.2 255 204 66
1.2 256 24 66 1.3 255 178 33
1.3 286 178 33 1.4 255 153 12
14 255 153 12 15 255 127 O
1.5 256 127 0 1.6 255 102 O

1.6 256 102 0 1.7 255 76 O

1.7 286 76 0 1B 255 651 0

1.8 256 51 0 19 266 25 O

1.9 25 25 0 2 255 0 0

2 255 0 0 21 229 0 0O

21 228 0o 0 22 204 0O O
22 24 0 O 23 I1TB O O
23 18 0 0 24 153 0 O
24 153 0 0 2bH 127 0 O

B 128 128 128
F 255 256 2585
N o128 128 128

ieEbR o A2 U 7 L

#1/bin/bash

# GMT THREZ#< A7 Y7 F5EmRRE (Hip-HR5.sh)

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

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

# #HID RA[deg] DecldeglVimaglParallax SE B-V SE V-1 Mag T L/Ls R/Rs
& 351 32 $3 $4 $5 %6 37 $8 39 310 %1 $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.Okamote 27-28/March 2008
export PATH=$PATH://usr/lib/gmt/bin

awk '{ print $7,$10,87,$13#0.04+0.04 }' Hip_catalog.dat | psxy —Jx15.0¢/-2.4c —R-0.5/2.0/-
6/14 -Sc ~CHip_HR.cpt W1 -Ba0.5f0.5g0.5/a2f2g2/ -P -U > Hip~HR5.ps




BEI1ITH®
export PATH=3PATH:  usr/lib/gmt/ bin
LCMTDEF 2w KA A b—F 4 L2 kY~ path T#

0. BRI L0 RS
s .

&
ChTEMLEEL (b ThHT—rif b THA bAETARTIS, ZH GBI

1

H

o4

am by Hipg

2N, —lensEE R, ERAOBSY. ER~OBEOESVHR L b,

[1e)
ot



VI L LTOSEHORECEE

B, BofBiEmiE T, 1kF—F chisiilk (B-v) &MMicAVT
WL Ths, LinLMBNTHEEE 2~~r R L REiEE TG L TV ADT,
IOMENLETRES, Eh, CEERORLBE TR, BFLLTIRLLBREY
vy, TOHREVEROS e hEERTISELESLEES,

LaL, 2O HRERF—=#DEEIASHTHLIOT, HHEO HR BEERTSL
PTHEMEE L THESHAGRALEZ TS, £, F4F 4 HIPPARCOS TR OER MM
OERLT. FHEERMNTLHY. ChETFHEOBMMNE BT SEROBT (Distance
ladder) Dh = L LERHLAFELT LTINS, EEREERYOETELNETCRIO
EEMEOREMECIHEAECABREEML TS5, FRMENENL, SERE,
Fra4F, la BEHE - FHEOERMNECBRT* LA L TEXEOMEETHIGIZHE
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EOQS Trans. AGL, 76:329,

hE AMOFTIILok, BH EEOERERTEORE@MAYA FcELDOTH
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Vi. #X#EH (EvNLIR&TFIER) TT—20HT
fip://dbe.naoc.ec. jp/DBC/NASAADC /catalogs/1/1239/ReadMe L 0
Byte-by—byte Description of file: hip_main.dat

Mew version of the Generic Mapping Tools released.

wRight ascension in h m s, ICRS {Eq=]2000)
#Declination in deg ' ~, ICRS (Eq=]2000)

? Proper motion mu_alpha.cos(delta), ICRS

Bytes Format Units Label Explanations
1 Al @ — Catalog  [H] Catalogue (H=HIPPARCOS)
9-14 16 — HIP Identifier (HIP number)
16 Al - Proxy [HT] Proximity flag
18-28 All — RaAhms
J0-40 All @ — DEdms
42- 46 F5.2 mag Vmag ? Magnitude in Johnson V
48 1 - VarFlag  *[1,3]1? Coarse variability flag
50 Al @ — rVmag  *[GHT] Source of magnitude
52-63 F12.8 deg  RAdeg  *? alpha, degrees (ICRS, Eq=]2000)
65-T6 FI2.8 deg DEdeg  *#? delta, degrees (ICRS, Eq=]2000)
T8 Al —- AstroRef #[#+A-7] Reference flag for astrometry
B-86 F7.2 mas Plx ? Trigonometric parallax
88-95 F8.2 mas/yr pmRA
97-104 F8.2 mas/yr pmDE ? Proper motion mu_delta, ICRS
106-111 F6.2 mas ¢ RAdeg % Standard error in RA%cos{DEdeg)
113-118 F6.2 mas e DEdeg 7 Standard error in DE
120-125 F6.2 mas e Plx ? Standard error in Plx
127-132 F6.2 mas/yr epmBA  ? Standard error in pmRA
134-139 F6.2 mas/yr epmDE 7 Standard error in pmDE
141-145 FH.2 -——- DE:RA  [-1/1]? Correlation, DE/RA#cos(delta)
147-151 F5.2 — Pb:RA  [-1/1]7 Correlation, Pix/RA*cos(delta)
153=157 PFH2 — Plx:DE  [-1/1]? Correlation, Plx/DE
159-163% F5.2 -— pmRA:RA [-1/1]7 Correlation, pmRA/RA*cos(delta)
165-168 F5.2 — pmRA:DE [-1/1]? Correlation, pmRA/DE
171-17% F5.2 —— pmBRA:Plx [=1/1]7 Correlation, pmRA/Plx
177-181 F5.2 —  pmDE:RA [-1/1]2 Correlation, pmDE/RA%cos(delta)
183-187 F52 —- pmDE:DE [-1/1]? Correlation, pmDE/DE

. R R R s

(HO)
(H1)
(H2)
(H3)
(H4)
{H&)
(HE)
{H7)
{H&)
{H3)
(H10)
{HI1)
(H12)
(H13)
(H14)
{H15)
(H16)
{H1T)
(H18)
{H19}
{Hz0)
{H21)
{H22)
{H23)
{H24)
(H23)
(H28&)



189-193
195-199
201-203
205-209
211-216
218-223
225-229
231-236
238-242

244
246-251
253-257

259
261-264
266-269

271

273
275-281
2B3-288
290-294
296-298

300
Jo2-306
308-312
314-320

322

324

326
328-337

339
341-342
344-345

M7

349

451
353-354
356-358
360-366
J68-372
3T4-378

F5.2
F5.2
13
F5.2
16
F&.3
F5.3
F6.3
F5.3
Al
F6.3
F5.3
Al
F4.2
F4.2
Al
Al
Fr.4
Fé.4
F5.3

Al
F5.2
F5.2
F1.2
Al
Al
Al
AlD

Fi1.3
F3.3
F5.2

mag
mag
mag
mag

arcsec
arcsec
mag

pmDE:Plx  [-1/1]? Correlation, pmDE/Plx
pmDE:pmRA [-1/1]? Correlation, pmDE/pmRA

Fl ? Percentage of rejected data

F2 *#7 Goodness—-of-fit parameter

—- HIP number (repetition)

BTmag 2 Mean BT magnitude

e BTmag ? Standard error on BTmag

VTmag ¥ Mean VT magnitude

e VTmag ? Standard error on VTmag
m_BTmag*[A-Z#-] Reference flag for BT and VTmag
B-V ? Johnson B-V colour

e B~V 7 Standard error on B-V

rB-V  [GT] Source of B-V from Ground or Tyche
V-1l 2 Colour index in Cousins' system

eM=l 7 Standard error on V-1

rV-1 #[A-T] Source of V-1

CombMag  [#] Flag for combined Vmag, B-V, V-1

Hpmag #7 Median magnitude in HIPPARCOS system

e Hpmag *? Standard error on Hpmag

Hpscat 7 Scatter on Hpmag

o Hpmag T Mumber of observations for Hpmag
m_Hpmag  *[A-Z#-] Reference flag for Hpmag
Hpmax 7 Hpmeg at maximum (5th percentile)
HPmin 7 Hpmag at minimum (95th percentile)
Period 7 Variability period (days)

HvarType *[CDMPRUI? variability type
moreVar  #[12] Additional data about variability
morePhote  [ABC] Light curve Annex

CCDM  CCDM identifier

n CCDM #[HIM] Historical status flag

Msys ? Number of entries with same CCDM
Meomp 7 Number of components in this entry
MultFlag #[CGOWVX] Double/Multiple Systems flag
Source  *[PFILS] Astrometric source llag

Qual *[ABCDS] Solution guality

m_HIP Component identifiers

theta ? Position angle between components
rho % Angular separation between components
e_rho ? Standard error on rhoe

dHp ? Magnitude difference of components

et L

(H2T)
(H28)
(H29)
(H30)
(H31)
(H32)
(H33)
{H34)
(H35)
{H36)
{H3D
(H38}
{(H39)
{HA40)
{H41)
(H42)
(H43)
(H44)
(H45)
(H46)
(H47)
(H48)
(H449)
{H50)
(H51)
(H52)
{H53)
(H54)
{H55)
(H586)
(H57)
(H58)
{H54)
(H&0)
(H&1)
(H&2)
(HE3)
(HE4)
(HB5)
{(H66)




1l

J80-383 F4.2 mag edHp % Standard error on dHp

| oAl — Survey [S] Flag indicating a Survey Star

BT Al - Chart  *[DG)] Identification Chart

3|9 Al — Motes  #{DGPWXYZ] Existence of notes
J91-396 16 —— HD [1/359083]7 HD number <l11/135>
398-407 AlD — BD Bonner DM <[/119%, <1/122»
409-418 AlQ =-- CoD Cordoba Durchmusterung (DM) <1/114>
420-429 Al0 — CPD Cape Photographic DM <1/ 108>
431-434 F4.2 mag (V-Dred V-I used for reductions
436-447 AlZ — SpType Spectral type

449 Al -— r.SpType #[1234GKSX]? Source of spectral type

(HB6T)
(HE8)
(H63)
(H70)
{HT1)
(H72)
(HT3)
{(H74)
(H75)
(H76)
(HTT)

Note on RAhms, DEdms, RAdeg, DEdeg: 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 mizssing (no astrometric
solution could be found)

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

MNote on r.Vmag: the source is
G = ground-based, H=HIP, T=Tycho

Note on AstroRef: this flag indicates that the astrometric parameters in H3-4
and H8-30 refer to:
A to Z: the letter indicates the component of a double or multiple system
#: the photocentre of a double or multiple svstem
+: 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:
Ato Z: the letter indicates the component measured in Tycho

{non-single star)

® . the photometry refers to all components of the HIPPARCOS entry
— 1 single-pointing triple or quadruple system

Note on r V=I: the origin of the V- colour, in summary:
‘Al for an observation of V-1 in Cousins’ svstem;
'B" to 'K when V-1 derived from measurements in other

bands/photoelectric systems

'L’ to "P" when V-1 derived from HIPPARCOS and Star Mapper photometry

" for long-period variables
'R" to "T" when colours are unknown

—]DE_'



Mote on Hpmag, e Hpmag:
the HIPPARCOS magnitude could not be determined for 14 stars.
Mote on m_Hpmag: this flag indicates for double or multiple entries:
A ta 7 ¢ the letter indicates the specified component measured
# : combined Hpmag of a double system, corrected for attenuation
- + pambined Hpmag of & multiple system, not corrected for attenuation
Note on HvarType: HIPPARCOS-defined type of variability (a blank entry
signifies that the entry could not be classified as variable or constant):
: nio variability detected ("constant”)
: duplicity-induced variability

G
D
M : possibly micro-variable (amplitude < 0.03mag)
P : perfodic variable

R

» V=1 colour index was revised due to variability analysis

T

: unsolved variable which does not fall in the other categories
Note on moreVar: more data about periodic variability are pravided
Note on nLCCDM: the flag takes the following values:
H : determined multiple by HIPPARCOS, previously unknown
[ : 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 Muitiple Systems Annex:
: solutions for the components
: aceeleration or higher order terms
: orbitel solutions

< O Q0

: variability-induced movers (apparent moticn arises from variability)
¥ : stochastic solution (probably astrometric binaries with short period)
Note on Source: qualifies the source of the astrometric parameters HE-30
with a "C" in MultFlag:
P : primary target of & 2= or 3-pointing system
F : secondary or tertiary of a 2= or 3-pointing 'fixed' system
(eommen parallax and proper motions)
I : secondary or tertiary of a 2= or 3-pointing ‘independent’ system
(ne constraints on parallax or proper motions)
L : secondary or tertiary of a 2- or 3-pointing "linear’ system
(common parallax)
5 : astrometric parameters from 'single-star merging’ process.
Mote on Qual: Reliability of the double or multiple star solution:
A=good, B=fair, C=poor, D=uncertain, S=suspected non-single
“ote on Chart: the chart was produced:
D : frem the $TScl Digitized Sky Survey

— 13—




G : from the Guide Star Catalog

Note on Notes: the flag has the following meaning:
[ : 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
Y2G+P
Z:D+G+P

Note on r.5pType: the flag indicates the source, as:
1 : Michigan catalogue for the HD stars, vol. 1 (Houk+, 1975) <lll/31>
2 : Michigan catalogue for the HD stars, vol. 2 (Houk, 1978) <Ill/51>
3 : Michigan Catalogue for the HD stars, vol. 3 (Houk, 1982)  <III/803
4 : Michigan Catalogue for the HD stars, vol. 4 (Houk+, 1988) <III/133>
G : updated after publication of the HIC <1/196>
K : General Catalog of Variable Stars, 4th Ed. (Kholopov+ 1988) <11/139>
5 : SIMBAD data-base (httE:Hodmu'eb.u-stmsb‘g:ﬁ'gﬁﬁnbad.html}

X : Miscellaneous

A blank entry has no corresponding information.




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 educational tools such as seismology or climate changes
analysis, employving similar open resources on the Internet.

Key Words : H'R diagram, HIPPARCOS satellite, annual parallax, distance ladder,
stellar evolution
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The Model of the Atmospheric Engine
Made in Simple Experimental Instruments

HIROSE Akihiro

The model of the pump which Thomas Savery produced in 17th century made in
simple experimental instruments. In the mechanism of the pomp the atmospheric
pressure does the work proceeded from the expansion and the condensation of steam.
The structure of the pomp i1s simple, 5o it is suitable for not only ohservation but also

measurement of energy.
Key Words : atmospheric engine, Thomas Savery, Steam engine, teaching materials of

energy, teaching materials of physics, physics education, science
education, new program
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School Setting Subject

“Theory of Life (Environment) ”

MORINAKA Toshiyuki

We have been offering summer intensive course (one credit) on the theme of
“environment” for third-vear high school students since 2006. We have been providing
a four-day three-night program during summer vacation in Field Science Education
and Research Center Kyoto University Ashiu Forest Research Station, one of the
major old growth forests in Kansai region. In this course, students discuss
“relationship between nature and human" each other based on the program
experiencing old growth forest richly endowed with nature and lectures of researchers
and local residents. We will report practical detail of this “theory of life

(environment) " and future challenges.

Key Words : Environmental education, Eco-tourism, Biological seiences education,
School setting subject
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Creation of Original Textbook Based on

Student’ Gallery Appreciation

SHUTOU Tomoko
Students become interested in art education, expression on results of their
workshops ete.- - - more than before, after studying to make art textbook of the primary

school which was based on Art Appreciation and Gallery visits,

Key Words : art appreciation , original text book , gallery visits
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The School Excursion of Our School

: Its History and Problems
TOMITA Daisuke

Our school excursion started from the first establishment of our scheol.  And our
school changed the framework of the excursion about 10 yvears ago. We call the new
excursion EDCAN, which stands for Existence and Discovery of Cultures, Arts and
Nature. Our school has experienced new excursions more than ten times and it is
high time we should sum up what we did so that we can create a better one.

This article consists of five parts. In the Part 1, I give quick glances at the history
of our school excursions from the beginning. Through this, [ would like to clarify the
purposes of the excursion and the problems our school had at that time.  Part 2 shows
how we build up new framework, EDCAN, of the school excursion. Part 3 explains
the present EDCAN and problems it has now. In the Part 4, | picked up several
important points which I believe are effective to upgrade the excursions.
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