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Multi Axis Differential Optical Absorption

Spectroscopy (MAX-DOAS) for the Mesurement of
Atmopheric HCHO, NO2 and BrO
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25 522 34 (Differential Optical Absorption Spectroscopy, DOAS)E W7l F o /< n%
NAEAEY AEo FEYEA AEHE Jjgold, 7EH g Yol od g FHY Y FHFR
AN FA 2 29 dd)d] gEsle]l T4 gojue HElE o4t oW DOAS 7lee Fdd
wel 919 A FU(d], AEAT)L AgslE $F3H 298 AP, S, 2§ AHEsE
FEY ANxa"oz I FEE F Atk 2 A4 &/EE MAX-DOASE 88 Aladoz 34
02 YB3 FE olfatn, olHe ASHY uFNASHA F2 o]&FHUY Zenith-scattered
sunlight DOASS FEE ez M2 FA7)&olth. MAX-DOASE o8 77|1Ezto 2Ry 2w
Bofalet e A5 D, o]2EE d& FHE o|gdy v|FrAEY FAHHEEE 58 F A% A
24%¥ MAX-DOAS Al=¥e 4 dwxtelst diFdwe = F7 A H§ Sensitivity?d 20 HA
A2 2 o (Radiative transfer modeD)& o143t} AR T et HRE 4& & AUt} (Hoenninger et
al., 2003). £ AFAE oyl F v/ 53 AT MAX-DOAS &, 5371, 532348 &
N &,

2. 93 4y
MAX-DOAS Al&®oA Wg v 38 7)&9 E& Optical bench parts2 T4 5o} oo, Y
9] AAlF Mol qualtz AZ 99 ZE particlesel] & FAFE 2AEH o E97te AL ¢7] 938
AL M9l Shield”} Telescopedl] F 2= At Telescoped TEZHE AFHo| o&f 2FHE 48H% ZH
2 2Fdc 2 470 AHgE MAX-DOAS 29 EJ & 5, 10, 15, 20, 30, 40, 50, 60, 70, 80, 90°9] 1%
o)A 712HUT. Telescoped] sl ¢ elgitadxd ~HEY 7|88 A3t OceanOptics?
USB2000 2¥ E 2 u)Ej(1/f=2.2, 2400gr/mm grating, 2048 pixel CCD detector, 0.7am &3] 5 (FWHM),
3}"3"@-?4 290-440nm)7t AL EHATH A&V = 302 BF3E Offset Al2E 3 Dark currentZ £
AN2d & A FT Dark current®t Offset Al 292 DOAS 314 Azl 34 mej=lz 3¢} CCD
-»] dark current® Z9]1 optical benchE <AA3 A7]7] 915+ Peltier elementsE A28t HA 2
USB2000 #x& 0°C X2 £E71A W=t CCDERE FRE gojle < Chargest Buffer
2 o] %38} 51 Electronic offset& A7 Fo) A)2d & ADC(12 bit, operating at IMHz)Z ©]%3}4 &
o} old A5 E USB cabled &3t ZFH tjxda Agdct & Ao AAHE MAX-DOAS £9
EYL 2003d 99 olHlg T@ TxoA AYd FHIE FORMAT A 715 <del 7125 A
MAX-DOAS 289232 &4 & 712302 DOAS HolHEH gnglZd uet gaizen, W JASB
(Belgium Institute of Space Aeronomy)ol A 71# € WinDOAS2.10 2 X E g0} 7} AL &-H 2t}

3. 4o g oy
DOAS dxgZ& s dxte] & MAX-DOAS 2HEY AL HCHOS BrOg EAe Qo=
337~-358nm % Foll A NOx2| Sl 405-420nm G FolA o] Fo] FH}. HCHOS} BrO9) ¥4 & 93ty
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HCHO% BrO9) T4 AHNEBL & O, O4, Ring, NO:9 E52HEP0] 5Ad JEHQ oM, NO9 7
$-ol= 039 Ring ¥F2HERT FAlo] ¥ HAY. I FF & Slant Column Density (SCD)E Y e o]
Ao 2" 1€ MAX-DOAS AHEYH #A ZA3 dF vzt difd d var)AE9 SCDe
differential Slant Column Density (dSCD)2 F# 3 5 9lon 4] 13} go] &L + ¢
ASCD(t)=dSCD(a,t)~dSCD(a =90°t) (1)

dSCD(90)& wjF*= AL total SCDY 45 AT} absorbero] £A)8tE WFFR 2] Y2 HPste AL
AAsE Rojth. AAH}A A M AHEHE Zenith-sky columnol £&FH A& 9o tjF AW SCD= SCD7}
T2 A488 o £3E v
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Fig. 1. Slant column densities of HCHO (a), NO. (b) and BrO (c) obtained through the analysis
of the MAX-DOAS spectra which taken in 26 September during the 2004 FORMAT campiagn held

in Milan, ltaly
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