FSAILYHETTISE

7-4 MATRAS (F3NIVY XKRBEHEEET V)

7-4 MATRAS (Model for Atmospheric TeraHertz Radiation
Analysis and Simulation)

Nnagy 7490y AvFuavrz ¥+ BHEF L XK
WHZS ¥ OB ALK HINEER oy ar7el
Philippe Baron, Jana Mendrok, KASAI Yasuko, OCHIAI Satoshi, SETA Takamasa,
SAGI Kazutoshi, SUZUKI Kodai, SAGAWA Hideo, and Joachim Urban

5

NICT DFIAILY7TOY =7 b THERD. MATRAS (7 INILY XKEHSHEEETTIV) DIRIRIC
DWVWTHET 5, MATRAS (. TINILYERBRBEIP AR E—b DV TRBEVATLICSHE
5FA)y PRUHBOI XN —RNFICETETIAILYBEARBRAOEELBINT 5012
BAihs, XFETIE. TETIVHROE1BREE L THAP B KFEFMICHELXRT. B IEHERY
EZHNIXA— AP BEICORMKETILIBET—RICOVWTEHL 2, REREPOBEES 2 -
IZ2WTid, ZEDORFB/THRY EIF5, KETIVIZ. Microwave Observation Line Estimation and
REtrieval (MOLIERE) D O — KH#N— Rl > TW3B, MREARKINE Y T I UkRE» S EFRIEEIC
R 272010, BIFEHES 2—IVEHBR U, $A-EHROXBRRVCEEORERMUBEEZRI &
DTED. HLLWHEHEETY 2 —ILEKHE L /=, MATRAS (Z(3. # 1) 2 FJL0 MOLIERE £tifl88 3
Iab—42& UNU=NILVAI=-FPEH->TWVWS, REDFEICOWTEHALZH E. MEDIE
APEROPIRTT 5, REIC. ARFOKFFAICRH—BHZEDETIVEEZED. ROBEHEX
Ty TIZDOWTERAT %,

We describe the current status of the Model for Atmospheric TeraHertz Radiation Analysis
and Simulation (MATRAS) that is being developed in the framework of the NICT THz project.
This code aims to be used for studying the insterest of the THz frequency region for atmospheric
remote sensing, communication systems and estimate the impact of the THz thermal
atmospheric emission in the Earth energy budget. This paper presents the first stage of the
model development that concerns a non scattering and a horizontally homogeneous
atmosphere, e.g., the geophysical parameters are only altitude dependent. A scattering module
is being developed but it is presented in an other paper in this issue. The model is based on the
Microwave Observation and Llnes Estimation and REtrieval code (MOLIERE). The absorption
coefficient module has been modified in order to extend the frequency coverage from the sub-
millimeter wavelength to the near InfraRed region. A new radiative transfer module has been
implemented that can handle the different types of optical paths and any location for the
receiver. MATRAS includes the original MOLIERE instrument simulator and retrieval codes. The
validation methodology is discussed and some examples of the current applications are given.
The next steps of the development are presented in the conclusion including the modelling of
the horizontal inhomogeneties in the atmopshere.
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Notations Definitions Values Units SI

c speed of light 2.9979 108 m.s~ !

h Planck constant 6.6261 1073%  J.s

ky Boltzmann constant 1.3807 10~  J.K-!

N Avogadro number 6.02 10% mol !

R Perfect gaz constant (ky x N) 8.314 JK1

Rp Earth radius 6378 103 m

B(T) Planck function Wm™2Hz tsr~!
a,(s) absorption coeflicient at the frequency v m~!

I, radiance at the frequency v W.m™ 2. Hz tsr™!
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Notations Definitions Position (format?!)
SPEISO molecular tag? 1-3 (i3)

FRE Frequency of the transition [MHz] 4-16 (f13.4)

FSH Frequency shift parameter at 296 K [Torr/hpa] 24-32 (18.3)

STG Log10 of the line strength at 300 K [MHz/nm?] 33-40 (18.4)

ELO Energy of the lowest transition level [cm™?] 41-50 (f10.4)
AGA air-collisional broadening parameter [Torr/hPa] 51-55 (15.2)

SGA self-collosional broadening parameter [Torr/hPa] 56-60 (£5.2)

N air broadening temperature dependence parameter [-]  61-64 (f4.2)

NS self broadening temperature dependence parameter [-]  65-68 ({4.2)
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Paramcter HITRAN unit conversion formula,

FRE em~T HITRAN.VALUE x c¢x 1072

FSH cm~!/atm~1 at 296 K HITRAN_VALUE x c¢ x 107%/760.
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Cross—section of the CO2 line at 3171.55 em '
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