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THz Astronomy
s BEE-BRDAFHRAN —H
(Continuum & Spectral Lines)
e.g.) HCN (J=17-16), HCO*(J=17-16)
Star Forming Regions, Protoplanetary Disks,
Shocked Regions, AGNs, & SBGs

o EARMZHFDEE
(Spectral Lines)
Simple Hydrides (HF, OH*, H,0*, H,D* etc. )
Atomic Lines (C, C*, N*, O etc.)

e.g. v(J=1-0) = h/(4rm2ur?)



SOFIA in Operation

Perez-Beaupuits et al. 2012
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Atmospheric Window in the THz Region
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Main Targets in the 1.3-1.5 THz Band

(For Galactic Sources)

BHIKRIEME

p-H,D* (1.37 THz) and o0-D,H* (1.48 THz)

BEE
HCN J=17-16

HCO* J=17-16
J=15-14

CO J=13-12
J=11-10

EaFHANL—H

1514.583 GHz
1336.714 GHz
1496.922 GHz
1267.014 GHz

DFARGRILEEH—A

E,

650K
510K
350K
250K

ncrit

1505.029GHz 650K 2(9)cm?3

3(8) cm3
2(8) cm?-3
2(6) cm?3
1(6) cm3



BKFRIRNE
- H,D* is a key molecule. -

Tracer of Evolution of Starless Cores
H;*+HD - H,D" + H,
Depletion of CO enhances H,D*
c.f. For heavy depletion of CO,
H,D*+ HD - D,H" + H,
D,H*+HD - D;"+ H,
Tracer of Onset of Star Formation
H,D* + CO - HD + HCO*
Evaporation of CO destroys H,D*
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HEB MixersDFF at UT

* Waveguide-Type HEB Mixer Using a Relatively Thick
NbTiN Film

* Waveguide-Type HEB Mixer Using a NbN/AIN Film
* Quasi-Optical HEB Mixer Using an NbTiN Film

(in collaboration with Dr. Maezawa)

(QCL as a Local Osc. in collaboration with

Drs. Hosako, Sekine, and Irimajiri)



Our Waveguide-type HEB Mixer Receiver

Comparison with other groups
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EE S {E 8% HEBY
(LO:880-960 GHz)

HEB13
(LO: 1360 - 1480 GHz)

SSHEM T - 1500K (HEBY)
2200K (HEB13)
E—LHYAX: ~10” (HEB9)

Underiluminated to 7 m




ASTEIZ KA THz 5 & Al

£#1:818:10/1,4,5,6,13,14, 15

PWV.:1.0-0.4mm

EL——-TAN

REIAHDH S EE:4000-8000 K
FE—LHESER: ~ 15-20 % (0.9 THz)
<# % 7? (1.4 THz) Continuum
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13CO(J=8-7)
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RIMEI4511 55 F RS — <10

Spiral arm in M51 (d = 8.2 Mpc)
Observation with IRAM 30 m

13 molecular species, 6 isotopologues
H13CO*, CCH, HNCO, HCN, HCO*, HNC, N,H*, C34S,

Dec. (J2000)
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Dec. (J2000)

+47°11'45"
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Atomic Line&iEIRE _E DGMCHZ Bk

Molecular gas:
PDRs 2CO & [C 1]

Neutral gas: HI
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