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CSIASIA1993 FIE~TGA RIVRESIK L,
RE, RYRDESEET AP —UTHAD, TGAKEH
B SRR WL B R A (tunable diode laser
absorption spectrometer, TDLAS), B BT#T—R 898t 88 & H
BFEREAN, FIRASHBE. WH. E#, TEXREFR
EHNEEFER, ATNEXBAERN, MR, FIUNES
ZFNA o TGA200A F— PN REREBHNINGE, TEERE
FUTEEEM, ETMARNEEATA. B, —8 1k
GRERMENRE, BTEBSHNEME, it
PR EREEXBEITE,

IR

B ERAOL S8
SR AL FOLEE ( B ETGA200AR BRI FEH P —F )

Hop3fpgotss IR N E S MSE

FTEMLRHFEAEFIERREAR, THEERAHS
ZRFAGFUE, PITUEFTEELER

TABLE A-2. TE—cooled Lasers

Part Number

Target Gasl(es)

Molecular Formula

(pn)
30477 Methane CH,
30478 Nitrous Oxide N,O
Nitrous Oxide and 131616

STl Carbon Dioxide W anel e
sing | CarbonDigxdeand | cegreg ang Hc 00

Carbon Dioxide (& °C| '>C'°0'°0,"C'*0'®0 and
30877 and §'°C) 120183160y

TGA200AGESRRES A I A AT EE R LKL RE

TGA200A X BR4EHS

HF—RMTGA200A ZLEE SXMHEARKEMRR, RAREH
RS THHENENS PR, ANERHESKEN, TTEFFERS
MRAREAKRAR, BRAREHMEE T HESERETNENS

0, EABFIERRA, RAREHERTRGHNSEIE, RN

FEAR T DTN EE,

J(I'n RUmMp

Sam|
detetior

Detector
alignmeni
Mo

ST A AR A iE E
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FTEN,0BE
EMSEH B SERENE ( £0MAP200 Rt )
EMSENSE=NE (EOATBETFRRS )

TGA ABBEEFACSI A5 &= R HICRI000 HITHIEEE MM =
B, K2ms BUERIE S A100 N8 R A TR ROE T AR
HFANE, SRNEFEN20 B, BDONWERES A0 iRk
B, SRRMBRIETERME, E= 1 MRERTRK Rk
WAL, ENERBNERSBERIINES, HioXtitE
FHSLEEFIRFE KRN RULE, EESIRESEREITER R
HSBNRE, (ZE6E)

BYEREA, THEEIMIRE T ARTHIEHEINER
AHITGA B FHR)
BIRESA. RERMUIASNE.

CH,. N,O. N,O. F1CO,. & 8§ °C. CO,% & '°CF0 & '°0

UERZIR, MENCEAIRN, PRRURERTE/), &6 250N
A, REF. BRENRIT, BREGILFEELER
7k, REBRERNEHETEEER
BERELEREN S/, BRI AITEEHI TLRES
ENEET, UESRESEFIEELA, THREHMN
=B

TGA200A 1R#%

R "% B
N,O 1.5 nmol mol - 1
CH, 7.0 nmol mol - 1
N,O 1.8 nmol mol - 1
Co, 0.3 u mol mol -1
Co, 0.15 pmol mol -1
§"°C 0.5 %o
Cco, 0.5 u mol mol -1
5"°C 2.0 %o
5'"°0 2.0 %o

Modulation Phase
High Current Phase (Spectral Scan)

(Temperature
Stabilizationg) _\

Zero Phase : Laser
(Laser Off) _\ 1 Current
=
: On%iﬂed Used in Calculation
Detectoe
Response

N

2ms

KRS

@ NEHHEK (500Hz BFSIK, 260Hz BRSIK, 167Hz =F=1A )

@ XAEEFEIRBY[E] ( TGA200A IR ZERIRRF0.200L, HEMH
RB0021 RAEZEEf, FEBTH40ms )

@ B ( MBERE ) -

@ S ( BFIERELMEEE ) . 90 to 264 Vac, 47 to 63Hz,
34W (max) 22 W(typical)

@ /03488 90 to 264 Vac, 47 to 63 Hz, 150 W (max) 50 W (typical)
R

@ RB0021-L Sample Pump, 18 slpm at 50 mb E & X%, AFB&
ENE

@ XDD1 Sample Pump, 1 slpm at 50 mb X X%, AFEL. =
EXRIEE

@ DOAV502 Vacuum Pump 50 L min - 1 at 180 mb &%, #HBIEE

ZNE, —H8 MATBERFEA

@ DAAV505-L Sample Pump 100 L min - 1 at 180 mb &%, 4B
BRLNE, —M8 MU E@iEfE A

@ KE:211 EX

@ EE:47 BXK

@ =555 EK

®EE786¢g
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> HARAIZ: BAMTAZEYYEZREHTEYERFELR, BEMC MCRAENNERQIENRZHERER
TTGA200% {25

bR R E R "Alwww.truwel.com 010-88202236




TRUWEL

> BAEGI=: %EIHHJ?JJ ﬁSE"'J!JECHﬁHCOgEE{iﬁEJTGMOOA CSAT3K H A& REz%

Y MARGIM: B, RAFREEYNOEBEENE, TGA200REAEERHE, AEEIMIRESR, EALTHERSRONRITE
N, Ol 2, FAHERACSATIMALHBENERIES

Jb R s RHT A R/ "lwww.truwel.com 010-88202236



N2

N\ TGA REIEE S kTR B X

TRUWEL

References to Example TGA Series Applications

Wei Xiao, Xuhui Lee, Xuefa Wen, Xiaomin Sun, and Shichun Zhang, (2011 ) Modeling biophysical
controls on canopy foliage water '®0O enrichment in wheat and corn, Primary Research Articles: 31—
Dec-2011

Wen XF , Sun XM , Zhang SC, Yu GR , Steve S, Lee X. (2008). Continuous measurement of water
vapor D/H and '®0/'°0 isotope ratios in the atmosphere, Journal of Hydrology, 349: 489-500. (Impact
Factor=2.117)

Griffis, T.J., X. Lee, J.M. Baker, J.Y. King, and S.D. Sargent, (2005) Feasibility of quantifying ecosystem-—
atmosphere C'®*0'°0 fluxes and discrimination mechanisms using laser spectroscopy, Agricultural and
Forest Meteorology, In Press.

Bowling, D.R., S.P. Burns, T.J. Conway, R.K. Monson, and J.W.C. White, (2005) Extensive observations
of CO, carbon isotope content in and above a high—elevation subalpine forest, Global Biogeochemical
Cycles, in press.

Griffis, T.J., J.M. Baker, and J. Zhang, Seasonal dynamics and partitioning of isotopic CO, exchange in a
C*/C* managed ecosystem, Agricultural and Forest Meteorology, in Press. Zhang, J., T.J. Griffis, and J.M.
Baker, (2005) Using continuous stable isotope measurements to partition net ecosystem CO, exchange,
Plant, Cell and Environment, In Press.

Lee, X., S. Sargent, R. Smith, and B. Tanner, (2005) In—situ measurement of water vapor '®0/'°0 isotope
ratio for atmospheric and ecological applications, Journal of Atmospheric and Oceanic Technology, 22:
555-565.

Griffis, T.J., J.M. Baker, S.D. Sargent, B.D. Tanner and J. Zhang, (2004) Measuring field—scale isotopic
CO, fluxes with tunable diode laser absorption spectroscopy and micrometeorological techniques,
Agricultural and Forest Meteorology 124: 15-29.

Thompson, A.G., C. Wagner—Riddle, and R. Fleming, (2004) Emissions of N,0 and CH, during the
composting of liquid swine manure, Environmental Monitoring and Assessment 91: 87-104.

Bowling, D.R., S.D. Sargent, B.D. Tanner, and J.R. Ehleringer, (2003) Tunable diode laser absorption
spectroscopy for stable isotope studies of ecosystem-atmosphere CO, exchange, Agricultural and
Forest Meteorology 118: 1-19.

Scanlon, T. M., and G. Kiely, (2003) Ecosystem-scale measurements of nitrous oxide fluxes for an
intensely grazed, fertilized grassland, Geophysical Research Letters 30(16): 1852. Brown, H.A., C.
Wagner—Riddle and G.W. Thurtell, (2002) Nitrous oxide flux from a solid dairy manure pile measured
using a micrometeorological mass balance method, Nutrient Cycling in Agroecosystems 62: 53-60.

Maggiotto, S.R. and C. Wagner—Riddle (2001) Winter and spring thaw measurements of N,O, NO and
NOx fluxes using a micrometeorological method, Water, Air, and Soil Pollution: Focus 1: 89-98.

Brown, H.A., C. Wagner—Riddle, and G.W. Thurtell, (2000) Nitrous oxide flux from solid dairy manure in
storage as affected by water content and redox potential, Journal of Environmental Quality 29: 630-638.

Maggiotto, S. R., J. A. Webb, C. Wagner—Riddle, and G.W. Thurtell, (2000) Nitrous and nitrogen oxide
emissions from turfgrass receiving different forms of nitrogen fertilizer, Journal of Environmental Quality
29: 621-630.

It R IR A PR & www.truwel.com 010-88202236




N\
N TGA BIURE S TR SR

TRUWEL

Warland, J.S. and G.W. Thurtell, (2000) A micrometeorological method for in situ denitrification
measurements using acetylene inhibition (Short communication), Agricultural and Forest Meteorology
103: 387-391.

Grant, R.F. and E. Pattey, (1999) Mathematical modelling of nitrous oxide emissions from an agricultural
field during spring thaw, Global Biogeochemical Cycles 13(2): 679-694.

Sharpe, R.R. and L.A. Harper (1999) Methane emissions from an anaerobic swine lagoon, Atmospheric
Environment 33(22): 3627-3633.

Simpson, I.J., G.C. Edwards, and G.W. Thurtell (1999) Variations in methane and nitrous oxide mixing
ratios at the southern boundary of a Canadian boreal forest, Atmospheric Environment 33(7): 1141-
1150.

Billesbach, D.P., J. Kim, R.J. Clement, S.B. Verma, and F.G. Uliman, (1998) An intercomparison of two
tunable diode laser spectrometers used for eddy correlation measurements of methane flux in a prairie
wetland, Journal of Atmospheric and Oceanic Technology 15: 197-206.

Simpson, I.J., G.W. Thurtell, H.H. Neumann, G. den Hartog, and G.C. Edwards, (1998) The validity of
similarity theory in the roughness sublayer above forests, Boundary—Layer Meterology 87: 69-99.

Wagner—Riddle, C., and G.W. Thurtell, (1998) Nitrous oxide emissions from agricultural fields during
winter and spring thaw as affected by management practices, Nutrient Cycling in Agroecosystems 52:
151-163.

Simpson, I. J., G.C. Edwards, G.W. Thurtell, G. den Hartog, H.H. Neumann, and R.M. Staebler, (1997)
Micrometerological measurements of methane and nitrous oxide exchange above a boreal aspen forest,
Journal of Geophysical Research 102(D24): 29,331-29,341.

Wagner—Riddle, C., G.W. Thurtell, G.E. Kidd, E.G. Beauchamp, and R. Sweetman, (1997) Estimates of
nitrous oxide emissions from agricultural fields over 28 months, Canadian Journal of Soil Science 77:
135-144.

Wagner—Riddle, C., G.W. Thurtell, K.M. King, G.E. Kidd, and E.G. Beauchamp, (1996) Nitrous oxide and
carbon dioxide fluxes from a bare soil using a micrometeorological approach, Journal of Environmental
Quality 25: 898-907.

Wagner—Riddle, C., G.W. Thurtell, G.E. Kidd, G.C. Edwards, and |.J. Simpson, (1996) Micrometerological
measurements of trace gas fluxes from agricultural and natural ecosystems, Infrared Physics and
Technology 37: 51-58.

Simpson, I.J., G.W. Thurtell, G.E. Kidd, M. Lin, T.H. Demetriades—Shah, |.D. Flitcroft, E.T. Kanemasu, D.
Nie, K.F. Bronson, and H.U. Neue, (1995) Tunable diode lasermeasurements of methane fluxes from an
irrigated rice paddy field in the Philippines, Journal of Geophysical Research 100(D4): 7283-7290.

Edwards, G.C., H.H. Neumann, G. den Hartog, G.W. Thurtell, and G. Kidd, (1994) Eddycorrelation
measurements of methane fluxes using a tunable diode laser at the Kinosheolake tower site during the
Northern Wetlands Study (NOWES), Journal of GeophysicalResearch 99(D1): 1511-1517.

b R IR R A BR 2 Bl www.truwel.com 010-88202236






