ODO0000O00O000000 (201400)

00260100 300

1 OO0ogogdad

goopooooobD 3emdooOOoOoOoOoOOoOoOoCcCcDODOOOOODOODOODOODOOOO
oo0oOoooOo0OO0O0O0OO00O0O0oOoO0o0ooOoOooooooooOoooooOoogo cecboooo
ooooboooooobooooogoo

gooboooogooooooooboooceccpooooooooooooogooooogoooo
gobooooobobobobooboooobobobobobooooboboboooooobo
gobobooooboooobobooooboooooboon

ccbopodoooopoUoopopooogoooooooooo
oboooooooo

goboboooboobooboobooobobobooobo

ooo0d
00o0ooo0oo0oo/ooooo
http://www.ioa.s.u-tokyo.ac.jp/ "kmotohara/30cm/
go0oO0ooOoOOoOoOOoOOoOOoOOoOOOOOOOOO
000 webO http://www.ioa.s.u-tokyo.ac.jp/ kmotohara/wiki/index.php?Lectures/2F
20147, E5%9F%BALET%A4Y8ELES%A4A9%E6%96%87 hES%ADYA6LE8%A6B34E6%B8YAC
(http://www.ioa.s.u-tokyo.ac.jp/ kmotohara/wiki/0 000000000000 OOOO
02014 00000000)

oboooogao
e NOUODOOODOODOODOODODDLOODLOODOO

e JO000OO0OODOOODOOOODOOOODOODOOLOOODOODOODOODOODOOOn
ouSsBOOOOOOOOOODODOOOOOOOOO

oobobooobooboooood



2 0OOoogo

21 JO00Oooooo
gbooooooboo

ooooooooooooooboobooooceecpoooooooooooooooooDn

O
gboooao

000000000000000 (s(3/s))

D\? A)F),
i = ry 1
5 W(?) hv ()
oooo
D 000000
F:0000000000
AxOODOODOODOOOO
0o

ccDOOO0000000 (n; (e /s))

good

N [OO0o0Oooocgooo
feonp:0 00000000000
t :0ogo

goboooooboo b

gooon

2.2 0000 (COOOOOOOOO0)

0000000000000 00000U00o00000000o000OUoOO00O0 S/NOOOO
gobobbddddo0o0oo0odod0odUoUdUoooOoOoOoObOobObObooooooooooo
000000000oO0o0oU0oo0o0oooooUooO S/N=500000000000000
ogooooo

0ooo §/NO
n;t
Nuoise
Uk
Nioise

S/N =




gooopoooooOon NMsise DODOODODOtOOO0ODOOOODODOODODOOOODOODOOO
gboooobobooobobooooboboooboobooo

Nnoise - \/nlt + nSkyt + ndarkt + Nr2cad (5)

00000000 0ngy(e”/s/pix) 000000000000000000000 Ongark(e™/s/pix)
0000000000000000 Nyeaa(e rmes./pix) 000000000000000000
ooo
000000000000000000000000000CCDO000000000000
0000000000000?

23 0000 (OOOODODOOOOOooOO)

gboboobooooboooboooooobooobooooboooobooobooooboooon
0b0o00oooobooOmO00O00O00000000000000000000 Npoise O

Npoise = \/nlt + mnskyt + mngarkt + mNrQead (6)

gooog



3 CCDhUOOO

3.1 CCDhDOOono

e CCDOOOODOO http://www.kusastro.kyoto-u.ac. jp/ iwamuro/LECTURE/0BS/detector.html
ooon

e J00OD0OO0OUOOODOOLOOODOODOLOODOOLOOOUDLOODOOOODODOO

3.2 OJOOocCcCbooooonono

3.2.1 OO
e 0000CCDOONODDNOOOONONDNONOOOONONDDOOO
e CCDOOOOOO PC(beatle) 0000

e JII0ODUODOODOUD 100 (?0DO0OOO)OOTODO

000 OKO

3.2.2 0000
e acqfliframe (e or d) (time) : (time) 000000000 (¢)000000 (d)00OO0

e n_acqfliframe (e or d) (time) (W) : (time) D0 DD OODOO (¢)00O0OODO (d)
O (N)DO 000

3.23 0OO0OO

O0000DOo0 FITSOOOODOO0OOOODbeatled mySQLODODOODOOOOO0OO0OO0O0OO
oooobooog
gobooooobooooooboo

http://beatle/ccd.php

ooooogo
gboooooboobooooobooboo

status (Keyword)
status (Keyword) (Value)

oooobooog



3.24 0DOO00OOODOOO
ooboobooooboooooa
e DATA_DIR_NAME : OO0 OO0ODO
e OBJECT: 0 OO

e WEATHER : 1 [

oobooboooooboooooo
e SERTAL_NUMBER : 0O ODOOO

e CCD_TEMP_CUR: CCDODOODOO

3.25 0O00OO0OOOOO

beatle O ODOOOOODOONFSOODOOOOOD gof OO0OODOODOOODODODOOO
golf 0 /home OO beatle U0 /mnt/nfs 000000000 DO0OOCOOOODOCOCOOOOOO
U000 status DO00OOOO0OO0O0ODO

3.2.6 OO0 PCODOODO

0000 Oioa09, i0al0, i0all 0000000 golf 00 O0OOOOOOO0O0OODODOOODO
golf 0 10a09/10/11 000 vwOOODODOODODOOO (0 2) 00000 /home/ccdimages/test.FTS
ggoobbbooooobbobobboooooobooo

scp tct2014@vw:/home/ccdimages/test .FTS test.fits
Oo0o00000O00O0O0OOOOO0OO000000OO0OOoOO

e /home/ccdimages/hogehoge 0 00000 O0OOO0DOOOODOOOODODOOODOOOO
ooooo

scp -r tct20140@vw:/home/ccdimages/hogehoge .

e /home/ccdimages/test . FISOOOOOOOOOOOO0O0O0O obs OOOOOOOOODO
ooo

scp tct2014@vw:/home/ccdimages/test.FTS ~/obs/

e /home/ccdimages/testl.FTS, ...... /home/ccdimages/test100.FTS O “test” OO OO
FITSOOOOOOOOOOOOOOOOOO0O0 obs OODOOOOODODOOODOO

scp tct20140vw:/home/ccdimages/test*.FTS ~/obs/



4 00000000

4.1 0O0OO0OO0O0O0OODOOO

Stellarium 0 000
(http://www.stellarium.org/ja/)

4.2 0U0OO0OOO0OOOO
4.2.1 0DO000OOO0OOOOOOOOOO

Stellarium 000000000 OOOO0DCO VOOO

4.2.2 0OO0O0O0O0OO

11000000000000000000DODOOO00000O000O0 GUIDODODODO aladin
sky atlas ( http://aladin.u-strasbg.fr/ )00 00O
0000o00ooDooooooboOo vooooooooooboooo voooooooboooo
oooobooon

4.3 OD0OOOO0O0bOOOOOOObn
4.3.1 OO0O0OO0OOOOO

gobgoob 2000000000 b0ob0bo0ob0o0obo0obo0obo0oboobobobon
gobooboobooboooobooboooon

4.3.2 0O0O0OO

gbobooobooboooooboboooobobobooboob20000000000

4.4 UOU0OOOOOOOOOOO
gbobooooboooooog 200000
e OODO
e V2000

e imstat nclip=3 (filename) 0O O OODO stddevd ADUDOOOOODODO



5 Hooon
5.1 0OUOOgoobooboogd
00000000 200000000000000000
e 000DD0DO beatle 000 golf 1000 (Windows D00 D)

e 00 D0ODOi0al9/10/11 00 golf 0O OOODODDODOOOO
0000i0a09/10/110000golf0 vwOOOOO OO

e i0209/10/11 0000000

- ToA.
30cm Dome
192.168.1.12
) N
..................... CCD Camera
beatle
(Vine Linux 5.0)
_/ NFS
192.168.1.11
7
golf JERRRN. A .
H h H
(Vine Linux 5.0) EIPRPRRR—. / L
\
1
SSH port forward
I ]
4' vw.ioa.s.u-tokyo.ac.jp
ioa09.i0a.s.u-tokyo.ac.jp ioal0.ioa.s.u-tokyo.ac.jp
(Vine Linux 4.2) (Vine Linux 4.2)

ioall.ioa.s.u-tokyo.ac.jp
(Vine Linux 4.2)

010000000

5.2 UJUouoooooobn
golf/i0a09/10/11 OO0 D OOOODOOOOOOO

tct2014 / 0000000 O %%



5.3 UNIXOOOOOOOOOoOoooo
53.1 00000D0O0O0O0OO0OO0DOOOODOOO

e JOODOOOOODOO
e JUOODOODODOODOO

e NUUOUOOLOOODLOODLOODLODODOO
RN

e JOODODOOOODO =~/

gboooog

obooooboooocoooobooon
pwd

gooog

oboboooboooooooboboooooboooooaon

P B (root) AAME AT T E 280
/bin BEEATOISLILE
Nlib BEEASAISUNKLE
Jusr ZoMFPOITS L. STITSUKE
Jetc IRTFLDEET 7 AIILE
Jvar IRFLOO5HE

|
Ui

1-Y—-OR—LFTrLDOKY

/home/tct2007

~ EBHRIND

02 UNIXO OSOOOOOOOOoOoooo

5.3.2 000OO

uboooooooooboobobobobobOoooooooooooobobOobooon
gooo

e x JOOODOOOO
obooooobooboooooDb tmp ODOOOO0OOOOOOODOOOOODOOD0

1s tmp*



gobogoboooboo.rtsdbogbooboobgonoog
1s *.FTS

good

e 7 OOOODOODO
«J00000000oooboooooboboboooooo
gboobooboo200000b00000b00o000a0

1s *.77

obo001s x.x0O0O00 . OO0O0O0OO0ODOO0OO0OCOO0O00OO00C0O0O000000

e [] O00O0O0O0O0O0O0O0OOO
Ub00O0testO000O00DOO0O0OOODOOO.FTSOUOOOOODOOOOODOOOOODOO
go

cp test[0123456789].FTS ~/
ooooooooooo
cp test[0-9].FTS ~/

gooobooaoo
goboobooobooobooobooon

cp test[0-9][0-9].FTS ~/

gooooao

5.3.3 ssh/scp
goodooboboooooobbbbuoooooo

e foo.joa.s.u-tokyo.ac.jp 0 bar OO OODOOOOOOOOOODOOOO

ssh foo.ioa.s.u-tokyo.ac.jp -1 bar

e foo.ioa.s.u-tokyo.ac.jp 0 bar D0 0000000000000 abhotxtOOOOOOOO
0o0oooooooooooooooon

scp bar@foo.ioa.s.u-tokyo.ac.jp:aho.txt .

5.3.4 less, more, cat

o0oobooOoboooobobogbbless, morel 000000 0ODOOODOOODOODODOOO
gbooooboboooooboboboUeat0O0DbO0OO0ODOODOOOOODODOOO



5.3.5 0OO00OOODOOODOOO

uboobOoobOoboooboobooobooooobDviDemacssOOOOOOOOOOOOO
ooo
emacs aho.txt U0 OO0 0O0OOO0OODOOOOODOODOOO
gobooobobooooboooooboboooooboboOooobooobooooobobobobooooDo

5.3.6 gawk
gawk 00 O00O0O0OQOOOOOOOOOOOOOOOOOOOOO

o OO
14 20.31
2 50 40.1
35 60.3
00000000 abotxt0O0DOO0ODODOODOOO20003000000000000
gooooooopooooo
gawk ’{print($1,$2+$3)}’ aho.txt
OO0OCOCOCOOODOOODODDODO boketxtJOOOOOOOODO
gawk ’{print($1,$2+$3)}’> aho.txt > boke.txt
oooo

e JO0OOOOOODOODOOO

10 x 2 x 5 x exp(10.4/300)

2 x sin(5)
oo
gawk ’BEGIN{print (10*2x5/(2*sin(5))*exp(10.4/300))}’
googood

0000000000000000a=10v5,c=3x10°000
100 xa/c

oooooooopoooo
gawk ’BEGIN{a=10*sqrt(5);c=3e10;print(100*a/c)}’
oooo

0000000000000 oooon
gawk ’BEGIN{print(log(100))}’
0 In(100) DOOOOO

gbooboobooooboobooooboboooboooboooon
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5.3.7 ODOOOOOOOOO

oo0o0oo0o0oooooOo0oooo0ooooooooooooogr > 00000000
gawk ’{print($1,$2+$3)}’> aho.txt > boke.txt

o000

ooo0ooooooooooooooooooooooooo «~ | "00000000
gawk ’{print($1,$2+$3)}’> aho.txt | gawk ’{print($2-$1)}’
ooooooo

54 IRAFOODO

e 00 IDOODOODOODO
mkiraf
O0000000OOterminal type OO0 O0000O0OOxtermO0O00O0O

e xterm &
00000 xterminal 00O DOOO0O

e ds9 &
gobobooaobooobooooaon

e J0OIOOOODNO xterm OO0 c1
O IRAFOODODOOOO0

OO00IRAFOOOOOODOOO0OOQOOOOOO0O0O0O0O0O0N0OO0OO000000O0O0
obooooobooooobooooooon

epar (command) O0OO0OOOO0O
help (command) O O0O0O

oboooooog
gboooobobooobOoboooobobooobooboooobOoboooOoboon

— display (filename) (frame) [fi+] [zr-] [zs-] [zl=xxxxx] [z2=xxxxx]
000 ds90 (frame) DO O OODO

fi+0000o0o0oag
zr- zs-OOOOOOOOOOOO0O ofD000Oz1=xxxx z2=xxxx0OOOOOOO
0000o00o0ooooon

— imstat (filename)
o0ooooDooooog

— imhead (filename)
ooooooobooooooo
ooooooo

11



imhead (filename) longhea+
ooooo

imcombine (filelist) (output)
(filelist) D000 OUOOOOOUOOOOOOOUOODOOO (DOOOUOODOOO
000)0 (filelist) O

% filenamel,filename2,filename3,...
gdoboooooooboodgo
+ 0000000000000 filenamelist 0000000000000

@filename.list
gooooooooooa

imarith (filenamel) (+-*/) (filename2) (output)
(filenamel) O (filename2) OO OO0 (+-x/) 0000

imexam [filename]
(filename) 00 00O 0O0OO0OODOOOOOOOOOOOOOOOOds90OO0OO
0000000000000 ooOoO0000UoUoDoObLObO0ooUoUoUoDoooDoOog

+a00000000000O0O0ODOOOCOOFWHMODOOODOODOODDOO
ooooooooo

edJ00000O0DODODODOOOOO
z0O0O0OOOOOOOOO0O0O0O0o00ogogo
+nO0000000000000000000000

qu@

*

*

*

O

e IRAFO OO
apphot OO0 OOOOOOOOOO IRAFOODOOOO

noao

digi

apphot

gobobooboobooboobo

epar phot
oono

— photpar U0 O OOOODODOODO:edOO

x apertur 10000 (000000000 FWHMOOOOOOOOOO)
x zmag 0000000 (0DOOOOOOOOOO)
+ 000000:q000

— fitskyp OO OOO0OO0O0OO00O0O0O0O:e0d00

«+ annulus 00000 (D000 FWHMO 3000000000)
+ J00000:q000

12



— datapar UOOOO0OO0O0OO0OODO:e0O0O

x itime 0000000 (0O)0OOOO
+ 000000:qU000

- 0o0ooob:qoon

ggooooobood
phot (DO OOOOO)

Ods90000O0O00000O0OO0OOOoOooOoboooDODODOODOOOOOoOoOoOoooooonOg
oboooooooooooooo
gbooobquo 20000

ooo(@OOoooDD).mag.[1-9] DOOOOOOOODODOOOOOOOOOOOODO
ooom#xooooboboooooon

test.fits 2082.000 2449.000 2 nullfile 0 \
2081.515  2448.083 -0.485 -0.917 0.575 0.777 0 NoError \
0.001193246 0.01377304 0.0068786 911 29 0 NoError \
1. INDEF INDEF INDEF \
3.00 4.924091 28.69609  4.88985 23.277 0.491 0 NoError

gboooboobooooooboo

0oooooon)

000000000000 [Do0o0))
0oooooon)
000000000000000000000000)
00000000 [00 zmagd00000))

(
(
(
(
(
(0ooo)

oooooao

5.5 0OuUggn

goboooboobooboobooboobobbo
gboooooao

e JO0ID0O0I0ODOOUDODOUDOODUOLODUDODUOODOODO

e inexam U OO ODOODOOODOODOODOO

e JO00ODOODOODOONODODO

e JIDDODODOO0OOO s, 0000000OODODONO conversion factor 0 O O

gbooooogo
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6 UoUoobogogad

6.1 UUOoooo
e 0000000000 DO0ODDOODDDODNOOONDNOOONDDODNOOO
00000000000 000DN00OND0OO

e JO0ODOOOOODOOOODOODOOO

6.2 U000

oooo Zy,,,, 0O0oooooooddo 1000000 10000000000000000
gbooooooooboosgboooob sboobooobD oco0booboobooooooboon
gbooooooboooobooboo

100
Zmag = 8+25*10g?
~ 113

gbooooooboooooboobooooon

6.3 0OUogn

0000000000000000D00000 [photons/s/arcsec?|00 00 [mag/arcsec?] OO
ggo

6.4 0000
e 00000000 DODOOOOOODOODOOOOOODOODOOOOOOOO
e 000D0DODODODOODOODOO

e J00ODOOOOODOOOOODOODO
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