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• 67!89:;<9=>?7;<9=
– K@AB1CDEF9G9"HIJ or 6K9L5

– Q@AB1JMNOPF9G9" v=1 &25

– QRSTUVW(X
– -YZ[<1DCLO, BBCLO5

– \]^<_`<^132MHzabc5

– defgHhAijkl

– mnop<qr

– stuvwx8y

• !*+,F9G9"
– LST=18h--20h @11z--12z 15:00 JST{

– |dw R.A.= 13h--2h

– }dw R.A.= 15h--0h
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-.!*/01VERA20m&(2345

• Z�9pw
��%��)��)������,��

– 234ª«%¬­®1~¯°�%±²³´µ,5

– UV¶U°··¸¹°··&º°�»�,
J²%UV%¼¦

– !*H\9^����
• IJ4�½,F9G9"mnop<\9^��%¾¿

• VLBI!*ÀÁ%Â�1Ã�ÄÅ<ÆÇ´5

• VERA!*��ÈVLBI!*%%���¨�

• Z�9pÉJ7J7ÊËÌ

– Í�ÎÏ;<9=ÐÑÒ%#³&-

– /0;<9=H¶ÓÔv¤%ÕÖ%×Ø)Ù�,

-.!*/011m~���2345

• xm4���9L%�������

• Z�9pw
��%��)��)������,��

– &(H�#~�H���!*%��$H%�$

– !*H\9^����

– ���!*% ¡de
• ¢£���!*¤¥�¦§¨�¥¨%©



\9^'Ú/01NEWSTAR5

• !"F9G9%ÛÜW(X1IÝÉ GHz=109GHz)
– H2O: 22.235080

– NH3:
23.624941(1,1)-(1,1), 23.649843(2,2)-(2,2), 23.789421(3,3)-(3,3)

– SiO (J=190): 43.122027 for v=1; 42.820539 for v=2

• ÁÞXß)(à+,�áâã#�äå�æØ¤ç¥¨
– c1~ä5=2.99792458x105 km/s

– F9G9m�èp%�«w~10 km/s

– VERAmnop<%W(Xy'éw15.6 kHz

• W(X>>>#�äå
– % #�äåê¥$§+ë�)ì¤ç,
– /í%1îï#$*Ò5#�äåw
îï%ð+Hñ+�½,òóæNâ�â��
deðô%�«�½,#�äå)ÕõÒ¨

>>>QöÛÜ÷ø°(the local standard of rest)#$*Ò#�äå
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NEWSTAR project
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tigertiger5
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NEWSTAR hostWorking terminalGroup



FITS\9^%$%9
[guest@aips2 prjct5]$ cd

[guest@aips2 guest]$ pwd

/home/guest

[guest@aips2 guest]$ ls

     newstar_training/     node*     prjct2@  prjct4@

    newstar_training.tar  prjct1@  prjct3@  prjct5@

[guest@aips2 guest]$ ls newstar_training

SFR/  STAR/  WHya/ ….

[guest@aips2 guest]$ cp newstar_training/SFR/*

/work8/newstar/guest/prjct5/1�¦É&¤+5  
($%9'É SpFITS (¤qr5

[guest@aips2 guest]$ cd /work8/newstar/guest/prjct5/

[guest@aips2 guest]$ ls

NewStar \9^'Ú%¼¦
• SpFITS: FITS_)"<%*®-®

_)"<þ)+ãâ¥¨�*®-��!,-

• Show Spectra: mnop<%.�
Rest frequency=áâ¨�mnop<%ÛÜW(X)-Y

• Auto SP Sum: .XOn-Off\9^%/â¿ÿ!10uv1y5
23how Spectra¤0uv1y%Þ4)qrâ�®,��

• Baseline: mnop<[9m%�5õ)�õ6,

• Show Spectra: 

1y/7á8®%\9^)mnop<.�

– #�äå9:);<

– �mnop<%9o=�

hAij>å(K)H%9o#�äå(km/s)H#�äåc(km/s))*®�,��

– F9G9?Ìäå9:)�,@�A@9+,½��9:)fgâB
äå1yhAij>å(K km/s))*®�,��

– mnop<)XCDE+,�� >>> Z�9pFGH



NewStar \9^'Ú/0 Z�9p

• \9^[\%]\)���,��
– ³�³�%\9^É^,¥\9^©
– ^,¥\9^_á)`ÑÒ©
– W(X>>>#�äåæØÉ^�a,%©

– 1yuv�Iå1T"U%bc5�%±JK)LÌ

• mnop<)yÚâBd¯e´f)`�
�&%3i9g(xi9ghb���,��

16i9g�R���,�c$�iìc¦,5
– !"#$%&'()*+,-.( /STAR  or /SFR)

– !/012345676"%89:;<%=>(/SFR)

– ?@ABC!W Hydrae25676%D)EF6GHIJKL)M
()N=HIJKL)O%PQBR=S ( /Whya)

– TUVW,1XYZ[L)%\]*+,-
( /STAR or /SFR)

1yuv�Iå�%±JK)LÌ
• M�\9^w ~/newstar_training/STAR/

RS-UMa_K_050322_S0[1-6].fits

N$%9âÒ_)"<%þO)+Pâ�#$*®-Q

mv RS-UMa_K_050322_S01.fits RS-UMa_01.fits

• On-off data set: 1, 4, 9, 16, 25, 36, 49, 60 sets

• R&SèpX%mnop<)1yâB�$¦Òmnop
<%T"U(r.m.s))&º+,

@Auto SP Sum:  Spectrum window ¤ 1-N (N=1,4,9,16…)

• ;V_)lõB±JK)WX/�#$�,
– Y0 1yuv (1set=60sec)% X

– Z0 r.m.s. T"U(IÝÉK)% X



hAij>å�_Vèom1jÅ<k9¼ä5lå

• de#$%¶UÄm9)>åØì

A: hAijnop1  !A:hAijqnér

!D: \]^<æØÞrJX

smiLtu>å%)*
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D
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! 

" #( ) =
TA

Tsys
=
A$A$DS#
2kTsys

! 

Psky = k(Tsky + Tsys),     PR = k(TR + Tsys),     TR " 290K(known)

PR

Psky
=

(TR + Tsys)

(Tsky + Tsys)
=

(1+ Tsys TR )

(Tsky TR + Tsys TR )

Tsys = TR
1#$

PR Psky #1
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PR
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0
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mnop<%v�wm�«�%±J

• x#$%wmyÌw.X%wmzÊF9G9{~+,
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.XF9G9%9oÊ|,æ~x (/STAR)

WX Psc(IRC+10011),   S Per,  NML Tau,   RX Tau,

T Lep,   RW Lep,   IRC+60169(AP Lyn),   VY CMa,

R Crt,    AF Leo,   S Crt,    RT Vir,  W Hya,  WX Ser

V2108 Oph,   VX Sgr,   IRC-10414,    V1111 Oph,

R Aql,   RR Aql,   NML Cyg,   IRAS 22134+5834,

IRAS 22480+6002,   IRAS 23004+5642

!"#$%&'()*+,-%^#$

• .XF9G9")'Úâ�}~c¦,
��e¥xWwm��äå

• F9G9"%�,c�xWwm��äå�%
v¤%±J%Á�1%±��¨�5

• IJF9G9"�»�,�åa

1*#�%5��äå��¨�%uvæN

• xWwm��äå#$Bwm)�çÌ+x��
¨�^,¥��Ê}f¤ç,Ð��#©



mnop<%v�wm�«�%±J

• �¦�¦%wmz(%�Xy�%�«
��mnop<�c)��,

• �Y¯e>å

– CDEwAm=18

– JMNOPwAm=46
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m

2"kT
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 f (Vx ,Vy ,Vz )dVxdVydVz =1
)0

1

2

f (
1

2
3V ) =

A

2
,     3V =

2ln2kBT

m
4 0.2(T /Am )1/ 2  (km s-1)

! 

 T[K] " 25.0A
m
#V[km s

-1
]( )

2

"V: ]^(_`^-
kB: abcdJef
Am: ghi9hf

!"#$%L)E_XYZ[L)O
*+,-%^#$

• .XF9G9")'Úâ�}~c¦,
��e¥xWwm%>å

• .XF9G9"%v�*$¦,
xWwm>å%ê���¨�w

F9G9�å¥^�±J|,©

• /í%F9G9{~wm%�\>å
(~400K)�%�_

2F9G9Ê�ç,�B��%9o(�%y�Ê½õ �âã
�cc¦,ÊB�«¯e>åÉ^�*µ,©

• �>å��¨�����¨�
»c$¨H´fâ�®½�-



#�äå¥¦%�õ§¨�

• !*c¦,Bè=V91#�5äå
¨de#�äå9!*©#�äå

• !*©#�äå
¨îïñ+>îïð+>��°�«

• ��°�%de)!*âÒ¾¿
��°W+�ªÑÒ��°)´«+,��³|,

• QöÛÜ° (the local standard of rest)
– �%°� +,de%�«)���+,
– �%°� â���°¬îï�«)´«âÒ

#�äå.�%7á)`�

QöÛÜ°�»�,#�äå

• The local-standard-of-rest velocityN(VLSR)

– ��°W+����«+,°

– ��° ¡x¢%£¤äå[op<



��°­R%xHwm%y®

• !*c¦,de%#�äå

• R--r--l v%±J

• ¯°%±q~�

– NNNNNNNNN             R>Ro1Solar circle½õ�²5
– NNNNNNNNN             R<Ro1Solar circle½õ­²5

��°W+³�
jk3lmnobUpqr
sPtClemens 1985; uPtDehnen &Binney 1998)
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• #�äå���°W+³�)·�âÒF9G9"%
Ý¸}~�1�$¦Ò¯°)�«¯e¯°� ¹º5

)���,��

• F9G9"Ý¸)}~â�ã¨�»É©

• �%��#$��°��¨�^%½�¥��)
}~¤ç,¤|��#©

��°m´9<¤y®+,
xvµ¶b(/SFR)

Cep-A, G34.4+0.2, G50.32+0.68,
IRAS00420, IRAS17482, IRAS19160,

IRAS19213, IRAS20142, K3-50, L1287,
M17, NGC2264, NGC281, OH43.8-0.1,
ON1, ON2N, RCW169, S152, S252A,

S255-7, S269, S76W, Sh2-128, W31-1,
W31A, W3IRS5, W3OH, W43M, W44, W48,
WB105, WB453, WB621, WB724, WB755



\9^'Ú/01IRAF5

• �#~�H���ÉÊ\9^)[\

• �#~�Ê1B,V,R)ËÁ���Ê(J, H, K’@AB5)
'ÚâBx¢� +,¼(J-K)--Æ½(K@AB)¾)lµ

– xÌÌxÍå)ÎÏ*~

vwxyt
z{|}
8~�����1]-
8��U�U�L�����-
��|}
8�����u]-

IRAF\9^'Ú/0 Z�9p

• ¼9Æ½(HR)¾)��#ã¬R¿,

–^�âÒ$��³¥¾)Àã��Ê¤ç,%Ð��#©

–*~+,x%fÁ��ÂÃÉ¥¨Ð��#©

• ¼9Æ½¾)�¨Òd¯e´f
– HR¾R¤%ÄÅ%x%ÆN��¨�

–x¢%ÇÈ%}~)/í�aÑ�®,



Æ½(magnitude)%~Ù
• ���������������!"�!#"���������������!$�!#$�

• ÚüÆ½w
– [w� ¡�¢�)ST1[wÆ½5
– £¤£��¥¦1]ÛAmÜ95��Æ½1§¨Æ½5

Hertzsprung--Russel¾ = ¼--Æ½¾

• Z0wÐx~å%�ø
–Ñ Æ½(absolute magnitude)

–/#Æ½(visual magnitude)
• Î¯°%ÐxÒ¢¤%®�%��Mµ,

–Ó�Æ½(bolometric magnitude)
Ô(0b#$%jÅ<kÕØì
• 5Æ½<çã¥,�100Öy�jÅ<kÕ

Ê×c¨1Øã¥,5

–~å(luminosity) L#=4$r2F#
2Ñ Æ½�~åÉ
x�¤%¯°Êy#$¥¨�*~¤ç¥¨



HR¾N=N¼--Æ½¾

• Y0wNÐx.p>å%�ø
–ÁÞ>å1Stefan--Boltzman’s law5

–mnop<�(O, B, A, F, G, K, M)

–¼�X(B-V, V-I, J-H, J-K, ....)

•á%<ç¨X>>>½õ�¨1b>5

•Ý�ÉÞF`ãÍb>)�+

Heltzsprung--Russell diagram

�� ¡%xÅ

(Lebreton et al.1999)'©ª
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Ä7hAâAp

Ä7hAâAp

iraf3

iraf2

iraf2

iraf2

iraf1

iraf1

iraf1

iraf1

Login account

Ä7 IRAFEFGHIJ210

Ä7 IRAFEFGHIJ19

kotetsupuma8

kannokopanther7

aips2siam6

aips1tiger5

kotetsujaguar4

kannokokannoko3

aips2aips22

aips1aips11

IRAF hostWorking HostGroup


