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Abstract Novel in—situ spectroscopy methods such as incoherent broad band cavity enhanced absorption spectroscopy (IBBCEAS)
and tunable diode laser absorption spectroscopy (TDLAS) have been widely used for ambient emission studies due to their high
sensitivity, real time, in—situ and high temporal and spatial resolutions. This work illustrates three real measurements of nitrous acid
radical formation, aerosol extinction and multi- parameters of ammonia liquid film. It is conclusively shown that to develop and
combine both methods will boost measurement of both atmospheric radical and aerosol extinction, as well as the studies of
heterogeneous dynamical chemistry.
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Table 1 Applications to IBBCEAS for ambient air
SR L e Fl/nm WA K
T 0.9999 630~670 0, (Fiedler, et al, 2003)™
0.99995 645~705
LED Oz, HzO, NOg, NOZ, Iz (BHH S M, et al, 2004)“4]
0.9999 530~580
LED 0.99976 441~462 NO,, O, (Langridge, et al, 2006 )"
LT 0.99775 630~700 NO;, NO,, Os, H,O (Venables, et al, 2006)"
T 0.996 612~712 0., H,0 (Ruth, et al, 2007)""
AT 0.997 1550~1650 CO,, OCS, HD;0 (Orphal and Ruth, 2008)"
LED 0.9999 630~680 NO,, H,0, NO; (Langridge, et al, 2008 )"
LED 0.9985 360~380 HONO, NO, (Gherman, et al, 2008)"
0.9999 525~560
T L, 010, 10 (Vaughan, et al, 2008 )2"
0.9998 427~450
kT 0.999966 440~465 CHOCHO, NO,, H,0 (Washenfelder et al, 2008 )™
LT 0.999 630~690 NO,, NO; (Varma, et al, 2009)®
LED 0.9955 450~490 NO, (Wu, et al, 2009)"!
AT 0.9998 530~553 I (Dixneuf, et al, 2009)™!
LED 0.999985 620~700 NOs, O, (Meinen, et al, 2010)"
LED 0.99955 520~555 I, (Ball, et al, 2010)"="
CHOCHO, CH;COCHO, (Thalman and Volkamer,
LED 0.99996 420~490
10, NO,,0,,H,0 2010)™
LED 0.9999 631~670 NOs, H,0 (Benton, et al, 2010)*"
LED 0.9997 340~370 HONO,NO, (Wu, et al, 2012)"
T 0.99 520~560 NO., THIEH G (LM, 2012)""
LED 0.9999 500~550 I (Johansson, et al, 2013)"
LED 0.9997 360~390 SBEIEEG (Washenfelder, et al, 2013)""
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Fig. 1 Schematic of broadband cavity enhanced
absorption spectroscopy system
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Fig. 2 Schematic drawing of a typical scanned-
wavelength absorption experiment
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Table 2 Applications to TDLAS for gases sensing
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0.825 H.0 (Ray Ayan, et al, 2007 )"
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Fig. 4 Ammonia sulfate aerosol induced into chamber at different times of experiment
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Fig. 5

Experimental setup of liquid film measurement on a transparent quartz plate (a), time—resolved measurement of film

thickness, liquid—-phase temperature and vapor—phase temperature during film evaporation (b)
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