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OHBOMFELESL, FERERABORRK, #
EOHBLICETRBLTE L, $TEHDOE VR
MIZ BT % BEEREE® QSO BT 55T 4 A
DEEDOHR DB TIIRD SN Tw5E (D
Wz b z(RAREE) =2.5 D “Clover leaf” QSO
(H1413+117) T CO - FEmHi I L ED S
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(Ref 3, 4, 5, 6, 7).
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FRTFEPD D TEL ORERER L S BHEIL
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B ETRE (R REED 5> OBESH & U5F,
JEF20 & OMERRBE) O B EEE (TR
& P.W.V.Tlmm O O&1E1E) . 300GHz LA
o7 ) whiEE TIE, EREED S O BES
I L 2 Y, 350GHz, 650GHz, 850GHz
BREDKIZOBELZFALT, L BHEZT
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LMSA CEHIT 52 L 1c& D, BRDEMICH D
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WD E BRI HITE A REIC 22 2 1 D 2, K
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2o RER KRS TRERCER T 2 2 L MARFS
N3 (Ref8,9).

—75, V73 PRIZE S OO IRM (“FHiAR
M), ¥\ QSOs 23 2 L CHEETH 3.
$RMIE, 100 kpc A7 — VO RIGIETAE GRkEF
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Starburst) T (BlIFTREAR T T) X% 9. Initial
Starburst TE S L7 KE & E OBH EBRFE
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10”LoA £ @ z=1—5 D3 J5 D R THI$ 10 {@
BRHETE2Z b oTw3 (Ref9). LMSA
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BERE/LILEBTELTHSS.,

3 RBEZUNSIZURP A
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LUFi, LMSA ORIz W T DR B f#Sh %
i
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100 4]y at 350GHz
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ST
(B HFr s = IM Hz, 80018 H 2 =300GHz, > A 7 A%
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Tw3 HL-Tau BCRONI- LS5k, BHET
TEHABRONT, IVELLIEEVWETDH
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T T D & =10m
F 277 8=50
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ZeRE 53 fEAE=0.1" at f=300GHz
Z (SRR
HEMT 35-50 GHz, 80-115GHz
SIS 80-115GHz, 130-170GHz,
200-300GHz, 330-350GHz
390-490GHz, 690GHz, 820GHz
2 (RIRSAEHE S A T A
80-115GHz, 200-300GHz, 330-350GHz,
(650GHz)
o i o P e 3= 4-8GHz  (4GHz HH5IE)
FX 54 779 & Vo3 AHEagR
g =4GHz (¥4 Fx> F (USB&
LSB) & 1iZ)
R F v % V$=10000ch.
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115GHz)
(RGE RS I

B AR

BMBEETDA A=Y Y T HHEETH D08, 3V
W7 2 )P TH Y 9 10-100 K O 241 75 15T
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LHEH).

AB XYY T ) TSR O5E, BUHIRE
(1 o BHRR) iEsEscBEL T,

8 Srms=+2a k Tsys(SSB)/A7y/BtC)
=28a(Tsys(SSB)/300K)(7/0.7)7"
-(B/4GHz)~**(t/8 hours) **uJy

Thb, 1Jy=105Wm3Hz ", a xH5FEDRK
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Continuum Energy Distribution of protogalaxy and QSO,

and Japanese Projects
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LMSA 1%, HEOfho KEGE #E, RIS
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FIRAMREESE) , DUET (K X fK
XEE) MR, Fh

1¢|)4 1 (IJ6
B E B (GHz)

1 100

EXZ2A—5 (BlZiE, 1for B—IR & H—MH
HK (SSB) #1#I, 1/2 for 2 R & Ml (DSB)
#1H0), k¥ Bolzmann constant, Tsys (SSB) 1%
Hi—{HI3 (Singe Sideband) #1E D A fj#uE >
AT LAMERE, AZRT7 V7 OMENBED
& (2/4-D?, 7 13ET7 > 7+ DBEREER, B

I BIHIEIEIE, t 13 on-source OFES IR, CI134d
BE%L (50C2:50X49/2=1225) ThHb,

1
108

SOEEFEDWHICE>T, RER
TR, SRV OMIHIC K & <ET <
CENTESTHSY,
6 Srms=1800(Tsys(SSB)/300K)(7/0.7)*
(B/4GHz)™*%(t/8 hours) *5uJy
MRS o3 2 BRI AT 5 &,
8 Tb rms=2¢ SrmsA?/(2kWeam)
=25a(Tsys(SSB)/300K)(5/0.7)~*
«(A/1mm)*(B/1MHz) °®
- (t/8hours) ** x (a(FWHM)
Xb(FWHM)/(0.17 x0.17))"'K

ARYZ DIVERSCEENCE L T, 1 o BHE
RBRUTD Xk 5,

A BBEABER, Woean i3 E— L DA (a
(FWHM), b(FWHM) i3t — 2 0K, EHifs
MOER). 0.1"FETOTH2BENE SN,
HI0K O A5 O &S EREBIEI A RET H
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LMSA D% 5 —D2 DRI, 74 v 7k X—
Vel Phs, chEaTO VB FEirciats
ZEOEMRABEERS /501, BEOT > T
FECFNZE Z2 S0, HiBREER 2 FIH U HEREER
TEHHET 2 Z L BFRAKRT, 120~y %2823
DEHEHBELEEL, —HICEHEHE 2KED
By CHRIhTwiz, LMSA T, —EIiI2
1000 A E O Z2 A BT 2155 L H3HIK,
WRABIR L CTRBSOBEITA A—-Y %2852
EWTARETH S, 2D i LMSA 2wk
BB —_A BRI ZRRRICT 5, —F, 73
D EOBHEITIE, 72k 2 LMSA B39 1 MR
HMTHBENTA <7 F 7 7ILDWLTER TV &0
WE (Ref,13) TH, BEISFMA (KRB, AtH
W6 X) IRFERIL L& T 5 (Friz 650 GHz,
800 GHz H# T i3 Bl ] RE 7¢ H & 13 10—20 % 72
FE). LMSA i, BHIEA40 X Wi 2 %A T8l
HFziczticdh, RREfbcEAS3hgna
=T 3—bBT—%, TLTHVWKEE T +4%
TERIRARBRS 2B BN TEL, ¥ 7IVHE
DBHITIE, 74 v 7 RRA A=V ITHHERZ
X, BAMRRET AV T4 DL WA XA—V%RBF
7D ERAARRIETHS.

LMSA TRRED» > QBIES 7% £ OEFE O &
B & 53 F O BRI O 5 % FIREIC 3 5 72
®, 4 GHz LA EDFEIE (8 Gsps DY > 7L —
}), 10000 7 ¥ ANV EDDHA A=Y > 7% H
B9, 20kDiE, BEEDO A/D EHEP, £
D87 VIV ¥ ORBR T Y F VEifli &
JGRA LT, B LSI TSI BERRTY I
SHAEBEER (F—F v — M ix 1225 MHEE#, 14
Bid 7D 10000 F ¥ > 3 )V) 2BAFKT 2 LELDH
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4. YTIVUR, 0.1 WEIEEADIE

70 FREF2 5 90 FERICHL T T, 3V FERX
FIIRELSEEL, £72 80 FROBEr1 STV 7

BeTE HBlls

S ) WRENFIICETN, &L DRLENR
REBEAH ST, COFEBIE, SVEY 7Y
T OBIHIZEE ORMTEHT & KX L OHAOR]
BIcL>TEALRENEDDTHoTz, mEBVY
—EERISH LRI VT VT F LB AT
727 4 ¥KIC X ZHEPE LD, 80 FRICE
Hah, SRRY VS —REhoBEEI XY
— RENTRRU 2T ) T RRWEES
) PRREMEEZER, 7 LT EoTHEiMix
E.LMSA TH 7 I VETOBRIEER T 25 2
TIVZ b= 22U LT 5RAEHOEM
DOHE, 2L TWL D200 FA L5 HEMORES
BLETHL, Thbb, ¥7IVEEITOER
THEDORWEHZT RS ez, BHEEDOY
TIVW,T T T OF%, BMEOV T IR
EROBERN* A L R2THSH. —HT, T
SHEE BT & LTI, 0.17 OZERI5MREE % 2K
T 51O DEFHILEAM 2R ST 2 LEND 5.
KLAF 2 ERET 2BHOWE I, KEKOEE
OBFT - B L 20568 GBY¥, KKk 3L
HO o X LER) TELah, ZORDEETH
HTBoh3 A XA—YRIZUTCLESRD, 2
ZH 3V ry—DETOROEER TOTEE
BRIBTAREICR>TLE D). ZOKRRIC L 25
fREEDEEIX, 17 (B Y —A > 7 OFHH%HE)
CHLVDEZAIEHFET S, BEY—A( > TDR
WwWHA F2ROTAEZELLVEETHIY, Thi
FTIRO0.172FRT 52 L3 LW, ZOBEER
MRd 27201z, #LOAHE#EE (KRick3
WEHOW S XRFIET 2 k) 2HFET 2L
Hb, EEREENESDLOTEL, T2 bt
Ed L IEAROERS % b DRIETIE, “Self Cal-
ibration” &MEEN 2 HkzEbbB W TERKKE%Y
MELT, Y¥—TRAA-—VEBBLILEHNTE
2. BEEGTHEH (VLBD) TR ID X > % hEk
TIFEITFHOOEREE (B 2.1 100 warcsec.) % FERK
LTw3, Lyl, SVEYTI)ETEHTIE
HXMRET DD, HFPFA DS ORISR
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Abstract : Millimeter and submillimeter astronomy
has been developing many researches of
astronomically important, invisible phenomena in
cool interstellar matter in our Galaxy and external
galaxies from the observations of molcular gas and
dust ; many interstellar molecules has been found and
our undestanding of star formation process, proto-
planetary gas disks around Young stars, and of
stabursts in galaxies have been greatly improved.
Large Millimeter and Submillimeter Array
(LMSA) is a big project of radio astronomy in Japan.
LMSA consists of 50 10-mantennas and covers
observing frequencies from 35 GHz (wavelength=8.
5mm) to a submillimeter region, 850 GHz (350 zm).
LMSA will challenge 0.1” spatial resolution never
achieved in millimeter and submillimer arrays. A
big advance in researches of planet formation,
protogalaxies, and the evolution of galaxies is

expected mainly from the submllimeter observations
with LMSA.
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