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₂n−HtαeHrurope₂nHpollutβonHexportVH2005THYYXTH 45

1109 rnvβronment₂lH–βmul₂tβonHpα₂m₃ersgHnpplβc₂tβonHtoHntmospαerβcHpαemβc₂lH“rocessesVH2006TH 12
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tαeHsoutαernH xVHAtmospheric Chemistry and PhysicsTH2006THcTHaX_UaYe 6.8 152

1096 yoc₂lH₂n−HΣlo₃₂lHuncert₂βntyH₂n₂lysβsHoΔHcomplexHcαemβc₂lHδβnetβcHsystemsVH2006THfYTHYZ_ZUYZaX 69

(2006-2005)

7



1095 rv₂lu₂tβonHoΔH₂lδeneH−eΣr₂−₂tβonHβnHtαeH−et₂βle−HtropospαerβcHcαemβstryHmecα₂nβsmTHzpzHv_THusβnΣH
envβronment₂lHcα₂m₃erH−₂t₂VH2006THbbTHbbUdf 14

1094 ze₂surementH₂n−HβnvestβΣ₂tβonHoΔHcα₂m₃erHr₂−βc₂lHsourcesHβnHtαeHrurope₂nH“αotore₂ctorH
Pr “uO•rQVH2006THbbTHYadUYcc 27

1093 “ro−uctHstu−yHoΔHtαeHre₂ctβonHoΔHOuHr₂−βc₂lsHwβtαHβsopreneHβnHtαeH₂tmospαereHsβmul₂tβonHcα₂m₃erH
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1055 ooxHmo−elHstu−βesHoΔHtαeHsecon−₂ryHorΣ₂nβcH₂erosolHΔorm₂tβonHun−erH−βΔΔerentHupWNOxHcon−βtβonsH
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1034 •eev₂lu₂tβonHoΔHtαeHr₂teHconst₂ntHΔorHtαeHre₂ctβonHpropeneHSHNO_H₃yH₂₃soluteHr₂teH−etermβn₂tβonVH
2009THaYTHd_UeY 5

1033 OnHtαeHβmport₂nceHoΔHtαeHre₂ctβonH₃etweenHOuH₂n−H•OZHr₂−βc₂lsVH2009THYXTHYXZUYXe 37

1032 •el₂x₂tβonHoΔHconcentr₂tβonHpertur₃₂tβonHβnHcαemβc₂lHδβnetβcHsystemsVH2009THfcTHZcfUZde 4

1031 Vol₂tβleHOrΣ₂nβcHpompoun−sH–electβonHΔorHvncorpor₂tβonHβnH“αotocαemβc₂lHzecα₂nβsmsH₂n−HtαeH
qevelopmentHoΔH–econ−₂ryH“ollutβonH•e−uctβonH–tr₂teΣβesVH2009THfTHbbUce

1030 nutom₂te−Hmecα₂nβsmHΣener₂tβonVH“₂rtHYgHmecα₂nβsmH−evelopmentH₂n−Hr₂teHconst₂ntHestβm₂tβonH
ΔorHVOpHcαemβstryHβnHtαeH₂tmospαereVH2009THc_THYZbUYbc 15

1029 ze₂surementH₂n−Hc₂lcul₂tβonHoΔHOuHre₂ctβvβtyH₂tH₂H nβte−HxβnΣ−omHco₂st₂lHsβteVH2009THcaTHb_Udc 33

1028 —αeHtropospαerβcHcycleHoΔHuZgH₂Hcrβtβc₂lHrevβewVH2009THcYTHbXXUb_b 147

1027 rvβ−enceHoΔHΔorm₂tβonHoΔH₃βcyclβcHspecβesHβnHtαeHe₂rlyHst₂ΣesHoΔH₂tmospαerβcH₃enzeneHoxβ−₂tβonVH
2009THYY_THb_ebUfc 72

1026 sorm₂tβonHoΔHorΣ₂nβcH₂cβ−sHΔromHtαeHΣ₂sUpα₂seHozonolysβsHoΔHterpβnoleneVH2009THYYTHaYfeUZXf 15

1025 –econ−₂ryHorΣ₂nβcH₂erosolHΔorm₂tβonHβnHur₃₂nH₂βrgH—empor₂lHv₂rβ₂tβonsH₂n−Hpossβ₃leHcontrβ₃utβonsH
ΔromHunβ−entβΔβe−Hαy−roc₂r₃onsVH2009THYYaTH 65

1024 •eΣβon₂lHv₂rβ₂tβonHoΔHtαeH−βmetαylHsulΔβ−eHoxβ−₂tβonHmecα₂nβsmHβnHtαeHsummertβmeHm₂rβneH
₃oun−₂ryHl₂yerHβnHtαeHtulΔHoΔHz₂βneVH2009THYYaTH 16

(2009-2008)
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1023 –t₂₃leHc₂r₃onHβsotopeHcomposβtβonHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔromH˛†UpβneneHoxβ−₂tβonVH2009TH
YYaTH 41

1022 —αeHcαemβstryHoΔHre₂ctβveHr₂−βc₂lHβnterme−β₂tesHβnHcom₃ustβonH₂n−HtαeH₂tmospαereVH2009THdfUY_a 7

1021
OrΣ₂nβcHnβtr₂teH₂n−Hsecon−₂ryHorΣ₂nβcH₂erosolHyβel−HΔromHNONlthsu₃NΣth_NlthWsu₃NΣthHoxβ−₂tβonHoΔH
˛†UpβneneHev₂lu₂te−HusβnΣH₂HΣ₂sUpα₂seHδβnetβcsW₂erosolHp₂rtβtβonβnΣHmo−elVHAtmospheric Chemistry 
and PhysicsTH2009THfTHYa_YUYaaf

6.8 218

1020 pomp₂rβsonHoΔHtropospαerβcHΣ₂sUpα₂seHcαemβstryHscαemesHΔorHuseHwβtαβnHΣlo₃₂lHmo−elsVH
Atmospheric Chemistry and PhysicsTH2009THfTHYe_YUYeab 6.8 121

1019 Oxβ−₂tβonHc₂p₂cβtyHoΔHtαeHcβtyH₂βrHoΔH–₂ntβ₂ΣoTHpαβleVHAtmospheric Chemistry and PhysicsTH2009THfTHZZbdUZZd_6.8 173

1018 tlo₃₂lHemβssβonsHoΔHnonUmetα₂neHαy−roc₂r₃onsH−e−uce−HΔromH–pvnznpuYHΔorm₂l−eαy−eHcolumnsH
tαrouΣαHZXX_â��ZXXcVHAtmospheric Chemistry and PhysicsTH2009THfTH_cc_U_cdf 6.8 124

1017 “eroxyHr₂−βc₂lHo₃serv₂tβonsHoverHWestHnΔrβc₂H−urβnΣHnzznHZXXcgHpαotocαemβc₂lH₂ctβvβtyHβnHtαeH
outΔlowHoΔHconvectβveHsystemsVHAtmospheric Chemistry and PhysicsTH2009THfTH_ceYU_cfb 6.8 28

1016
zecα₂nβsmHre−uctβonHΔorHtαeHΔorm₂tβonHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔorHβnteΣr₂tβonHβntoH₂H
_U−βmensβon₂lHreΣβon₂lH₂βrHqu₂lβtyHmo−elgHNlthβNΣth˛–NlthWβNΣthUpβneneHoxβ−₂tβonHsystemVHAtmospheric 
Chemistry and PhysicsTH2009THfTHa_aYUa_cZ

6.8 14

1015 vsopreneHoxβ−₂tβonH₃yHnβtr₂teHr₂−βc₂lgH₂lδylHnβtr₂teH₂n−Hsecon−₂ryHorΣ₂nβcH₂erosolHyβel−sVH
Atmospheric Chemistry and PhysicsTH2009THfTHccebUcdX_ 6.8 168

1014 nHconsβstentHmolecul₂rHαy−roΣenHβsotopeHcαemβstryHscαemeH₃₂se−HonH₂nHβn−epen−entH₃on−H
₂pproxβm₂tβonVHAtmospheric Chemistry and PhysicsTH2009THfTHebX_UebZf 6.8 26

1013 rv₂lu₂tβnΣHtαeHperΔorm₂nceHoΔHpyroΣenβcH₂n−H₃βoΣenβcHemβssβonHβnventorβesH₂Σ₂βnstHoneH−ec₂−eHoΔH
sp₂ceU₃₂se−HΔorm₂l−eαy−eHcolumnsVHAtmospheric Chemistry and PhysicsTH2009THfTHYX_dUYXcX 6.8 167

1012 –pvnznpuYHΔorm₂l−eαy−eHo₃serv₂tβonsgHconstr₂βntHΔorHβsopreneHemβssβonHestβm₂tesHoverHruropelVH
Atmospheric Chemistry and PhysicsTH2009THfTHYcadUYcca 6.8 64

1011 zo−ellβnΣHtren−sHβnHOuHr₂−βc₂lHconcentr₂tβonsHusβnΣHΣener₂lβze−H₂−−βtβveHmo−elsVHAtmospheric 
Chemistry and PhysicsTH2009THfTHZXZYUZX__ 6.8 17

1010 z₂βnzHvsopreneHzecα₂nβsmHZHPzvzZQgH₂nHβsopreneHoxβ−₂tβonHmecα₂nβsmHΔorHreΣβon₂lH₂n−HΣlo₃₂lH
₂tmospαerβcHmo−ellβnΣVHAtmospheric Chemistry and PhysicsTH2009THfTHZdbYUZddd 6.8 104

1009 –ensβtβvβtβesHoΔHtαeH₂₃sorptβveHp₂rtβtβonβnΣHmo−elHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔorm₂tβonHtoHtαeH
βnclusβonHoΔHw₂terVHAtmospheric Chemistry and PhysicsTH2009THfTHZfYfUZf_Z 6.8 42

1008 —αeHΔorm₂tβonTHpropertβesH₂n−Hβmp₂ctHoΔHsecon−₂ryHorΣ₂nβcH₂erosolgHcurrentH₂n−HemerΣβnΣHβssuesVH
Atmospheric Chemistry and PhysicsTH2009THfTHbYbbUbZ_c 6.8 2861

1007 vsopreneHpαotooxβ−₂tβongHnewHβnsβΣαtsHβntoHtαeHpro−uctβonHoΔH₂cβ−sH₂n−HorΣ₂nβcHnβtr₂tesVH
Atmospheric Chemistry and PhysicsTH2009THfTHYadfUYbXY 6.8 391

1006 nHc₂seHstu−yHoΔHozoneHpro−uctβonTHnβtroΣenHoxβ−esTH₂n−HtαeHr₂−βc₂lH₃u−ΣetHβnHzexβcoHpβtyVH
Atmospheric Chemistry and PhysicsTH2009THfTHZaffUZbYc 6.8 61
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1005 •₂−βc₂lsHβnHtαeHm₂rβneH₃oun−₂ryHl₂yerH−urβnΣHNrn”–HZXXagH₂Hmo−elHstu−yHoΔH−₂yUtβmeH₂n−H
nβΣαtUtβmeHsourcesH₂n−HsβnδsVHAtmospheric Chemistry and PhysicsTH2009THfTH_XdbU_Xf_ 6.8 28

1004
ze₂surementsHoΔHOuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHconcentr₂tβonsH−urβnΣHtαeHzpznUZXXcHΔβel−H
c₂mp₂βΣnHâ��H“₂rtHZgHzo−elHcomp₂rβsonH₂n−Hr₂−βc₂lH₃u−ΣetVHAtmospheric Chemistry and PhysicsTH2009TH
fTHccbbUccdb

6.8 94

1003 sorm₂tβonHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔromHβsopreneHoxβ−₂tβonHoverHruropeVHAtmospheric 
Chemistry and PhysicsTH2009THfTHdXX_UdX_X 6.8 19

1002 yonΣUtermHtropospαerβcHΔorm₂l−eαy−eHconcentr₂tβonsH−e−uce−HΔromHΣroun−U₃₂se−HΔourβerH
tr₂nsΔormHsol₂rHβnΔr₂re−Hme₂surementsVHAtmospheric Chemistry and PhysicsTH2009THfTHdY_YUdYaZ 6.8 39

1001 yo₂−βnΣU−epen−entHelement₂lHcomposβtβonHoΔH˛–UpβneneH–OnHp₂rtβclesVHAtmospheric Chemistry and 
PhysicsTH2009THfTHddYUdeZ 6.8 230

1000 —αeHcontβnent₂lHsourceHoΔHΣlyox₂lHestβm₂te−H₃yHtαeHsynerΣβstβcHuseHoΔHsp₂ce₃orneHme₂surementsH
₂n−HβnverseHmo−ellβnΣVHAtmospheric Chemistry and PhysicsTH2009THfTHea_YUeaac 6.8 122

999 troun−U₃₂se−Hs—v•H₂n−HznXUqOn–Ho₃serv₂tβonsHoΔHΔorm₂l−eαy−eH₂tH•ˆ'unβonHvsl₂n−H₂n−H
comp₂rβsonsHwβtαHs₂tellβteH₂n−Hmo−elH−₂t₂VHAtmospheric Chemistry and PhysicsTH2009THfTHfbZ_Ufbaa 6.8 73

998 –em₂ntβc₂llyHenα₂nce−Hproven₂nceHc₂ptureHΔorHcα₂m₃erHmo−elH−evelopmentHwβtαH₂Hm₂sterH
cαemβc₂lHmecα₂nβsmVH2009TH_cdTHfedUfX 2

997 “eroxyHr₂−βc₂lHp₂rtβtβonβnΣH−urβnΣHtαeHnzznHr₂−βc₂lHβntercomp₂rβsonHexercβseVHAtmospheric 
Chemistry and PhysicsTH2010THYXTHYXcZYUYXc_e 6.8 22

996 Oxβ−₂tβveHc₂p₂cβtyHoΔHtαeHzexβcoHpβtyH₂tmospαereHâ��H“₂rtHZgHnH•ONlthsu₃NΣthxNlthWsu₃NΣthHr₂−βc₂lH
cyclβnΣHperspectβveVHAtmospheric Chemistry and PhysicsTH2010THYXTHcff_UdXXe 6.8 53

995 O₃serv₂tβonsHoΔHOuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHr₂−βc₂lsHoverHWestHnΔrβc₂VHAtmospheric 
Chemistry and PhysicsTH2010THYXTHede_UeeXY 6.8 53

994 NONlthsu₃NΣthxNlthWsu₃NΣthH₂n−HONlthsu₃NΣth_NlthWsu₃NΣthH₂₃oveH₂Htropβc₂lHr₂βnΔorestgH₂nH₂n₂lysβsH
wβtαH₂HΣlo₃₂lH₂n−H₃oxHmo−elVHAtmospheric Chemistry and PhysicsTH2010THYXTHYXcXdUYXcZX 6.8 26

993 tlyox₂lHvertβc₂lHcolumnsHΔromHtOzrUZH₃₂cδsc₂ttere−HlβΣαtHme₂surementsH₂n−Hcomp₂rβsonsHwβtαH₂H
Σlo₃₂lHmo−elVHAtmospheric Chemistry and PhysicsTH2010THYXTHYZXbfUYZXdZ 6.8 61

992 —αeHcαemβstryHoΔHOuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHr₂−βc₂lsHβnHtαeH₃oun−₂ryHl₂yerHoverHtαeH
tropβc₂lHntl₂ntβcHOce₂nVHAtmospheric Chemistry and PhysicsTH2010THYXTHYbbbUYbdc 6.8 124

991
OvervβewgHoxβ−₂ntH₂n−Hp₂rtβcleHpαotocαemβc₂lHprocessesH₂₃oveH₂HsoutαUe₂stHnsβ₂nHtropβc₂lH
r₂βnΔorestHPtαeHO“_HproγectQgHβntro−uctβonTHr₂tβon₂leTHloc₂tβonHcα₂r₂cterβstβcsH₂n−HtoolsVHAtmospheric 
Chemistry and PhysicsTH2010THYXTHYcfUYff

6.8 120

990 –βmul₂tβnΣH₂tmospαerβcHcomposβtβonHoverH₂H–outαUr₂stHnsβ₂nHtropβc₂lHr₂βnΔorestgHperΔorm₂nceHoΔH₂H
cαemβstryH₃oxHmo−elVHAtmospheric Chemistry and PhysicsTH2010THYXTHZdfUZfe 6.8 118

989 pα₂r₂cterβz₂tβonHoΔH₂Hl₂rΣeH₃βoΣenβcHsecon−₂ryHorΣ₂nβcH₂erosolHeventHΔromHe₂sternHp₂n₂−β₂nH
ΔorestsVHAtmospheric Chemistry and PhysicsTH2010THYXTHZeZbUZeab 6.8 141

988 qβstrβ₃utβonHoΔHΣ₂seousH₂n−Hp₂rtβcul₂teHorΣ₂nβcHcomposβtβonH−urβnΣH−₂rδH˛–UpβneneHozonolysβsVH
Atmospheric Chemistry and PhysicsTH2010THYXTHZef_UZfYd 6.8 103

(2010-2009)
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987 ze₂surementsHoΔHβo−βneHmonoxβ−eH₂tH₂HsemβHpollute−Hco₂st₂lHloc₂tβonVHAtmospheric Chemistry and 
PhysicsTH2010THYXTH_cabU_cc_ 6.8 15

986 Oxβ−₂tβveHc₂p₂cβtyHoΔHtαeHzexβcoHpβtyH₂tmospαereHâ��H“₂rtHYgHnHr₂−βc₂lHsourceHperspectβveVH
Atmospheric Chemistry and PhysicsTH2010THYXTHcfcfUcffY 6.8 124

985
ueteroΣeneousHupt₂δeHoΔHΣ₂seousHαy−roΣenHperoxβ−eH₃yHto₃βH₂n−H–₂α₂r₂nH−ustH₂erosolsgH₂H
potentβ₂lHmβssβnΣHsβnδHΔorHuNlthsu₃NΣthZNlthWsu₃NΣthONlthsu₃NΣthZNlthWsu₃NΣthHβnHtαeHtropospαereVH
Atmospheric Chemistry and PhysicsTH2010THYXTHdYZdUdY_c

6.8 46

984 –tructureU₂ctβvβtyHrel₂tβonsαβpsHtoHestβm₂teHtαeHeΔΔectβveHuenryOsHl₂wHconst₂ntsHoΔHorΣ₂nβcsHoΔH
₂tmospαerβcHβnterestVHAtmospheric Chemistry and PhysicsTH2010THYXTHdca_Udcba 6.8 74

983 vmp₂ctsHoΔHmecα₂nβstβcHcα₂nΣesHonHuONlthsu₃NΣthxNlthWsu₃NΣthHΔorm₂tβonH₂n−HrecyclβnΣHβnHtαeH
oxβ−₂tβonHoΔHβsopreneVHAtmospheric Chemistry and PhysicsTH2010THYXTHeXfdUeYYe 6.8 125

982 uy−roxylHr₂−βc₂lsHβnHtαeHtropβc₂lHtropospαereHoverHtαeH–urβn₂meHr₂βnΔorestgHcomp₂rβsonHoΔH
me₂surementsHwβtαHtαeH₃oxHmo−elHzrppnVHAtmospheric Chemistry and PhysicsTH2010THYXTHfdXbUfdZe 6.8 90

981
vmprove−HΣlo₃₂lHmo−ellβnΣHoΔHuONlthsu₃NΣthxNlthWsu₃NΣthHrecyclβnΣHβnHβsopreneHoxβ−₂tβongH
ev₂lu₂tβonH₂Σ₂βnstHtαeHtno•vryH₂n−HvN—rXUnH₂βrcr₂ΔtHc₂mp₂βΣnHme₂surementsVHAtmospheric 
Chemistry and PhysicsTH2010THYXTHfec_Ufede

6.8 98

980 rstβm₂tβnΣHrurope₂nHvol₂tβleHorΣ₂nβcHcompoun−HemβssβonsHusβnΣHs₂tellβteHo₃serv₂tβonsHoΔH
Δorm₂l−eαy−eHΔromHtαeHOzoneHzonβtorβnΣHvnstrumentVHAtmospheric Chemistry and PhysicsTH2010THYXTHYYbXYUYYbYd6.8 77

979 ze₂surementsHoΔHOuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHyβel−sHΔromHtαeHΣ₂sHpα₂seHozonolysβsHoΔH
βsopreneVHAtmospheric Chemistry and PhysicsTH2010THYXTHYaaYUYabf 6.8 67

978 uONlthsu₃NΣthxNlthWsu₃NΣthHo₃serv₂tβonsHoverHWestHnΔrβc₂H−urβnΣHnzzngHβmp₂ctHoΔHβsopreneH₂n−H
NONlthsu₃NΣthxNlthWsu₃NΣthVHAtmospheric Chemistry and PhysicsTH2010THYXTHfaYbUfaZf 6.8 54

977
O₃serve−H₂n−Hsβmul₂te−HΣlo₃₂lH−βstrβ₃utβonH₂n−H₃u−ΣetHoΔH₂tmospαerβcH
pNlthsu₃NΣthZNlthWsu₃NΣthUpNlthsu₃NΣthbNlthWsu₃NΣthH₂lδ₂nesVHAtmospheric Chemistry and PhysicsTH
2010THYXTHaaX_UaaZZ

6.8 85

976 “y“â��yvsHstu−yHoΔHtαeHre₂ctβonsHoΔHcαlorβneH₂tomsHwβtαHpZuZTHpZuaTH₂n−Hp_ucHβnHZâ��YXX—orrHoΔHNZH
−βluentH₂tHZfbxVH2010THafaTHYdaUYde 4

975 qOn–Ho₃serv₂tβonsHoΔHΔorm₂l−eαy−eH₂n−HβtsHβmp₂ctHonHtαeHuOxH₃₂l₂nceHβnHtαeHtropβc₂lHntl₂ntβcH
m₂rβneH₃oun−₂ryHl₂yerVH2010THccTHYcdUYde 14

974 –econ−₂ryHorΣ₂nβcH₂erosolHΔorm₂tβonHΔromH₂Hl₂rΣeHnum₃erHoΔHre₂ctβveHm₂nUm₂−eHorΣ₂nβcH
compoun−sVH2010THaXeTH__daUeY 117

973 nHcomp₂rβsonHoΔHcαemβc₂lHmecα₂nβsmsH₃₂se−HonH—•nz“UZXXcHΔβel−H−₂t₂VH2010THaaTHaYYcUaYZb 54

972 –e₂son₂lH−epen−enceHoΔHtαeHoxβ−₂tβonHc₂p₂cβtyHoΔHtαeHcβtyHoΔH–₂ntβ₂ΣoH−eHpαβleVH2010THaaTHb_e_Ub_fa 63

971 nnHβsopreneHmecα₂nβsmHβntercomp₂rβsonVH2010THaaTHb_bcUb_ca 66

970 t₂sHpα₂seHprecursorsHtoH₂ntαropoΣenβcHsecon−₂ryHorΣ₂nβcH₂erosolgH sβnΣHtαeHz₂sterHpαemβc₂lH
zecα₂nβsmHtoHpro₃eH−et₂βle−Ho₃serv₂tβonsHoΔHYT_TbUtrβmetαyl₃enzeneHpαotoUoxβ−₂tβonVH2010THaaTHbaZ_Uba__ 39
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969 qevelopmentHoΔH₂Hcon−ense−H–n“•pUXdHcαemβc₂lHmecα₂nβsmVH2010THaaTHb__cUb_ab 65

968 qevelopmentHoΔHtαeH–n“•pUXdHcαemβc₂lHmecα₂nβsmVH2010THaaTHb_ZaUb__b 270

967 rv₂lu₂tβonHoΔH₂H−et₂βle−Hmo−elHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔorm₂tβonHΔromH˛–UpβneneH₂Σ₂βnstH−₂rδH
ozonolysβsHexperβmentsVH2010THaaTHba_aUbaaZ 12

966 —αeHozoneHsourceâ��receptorHmo−elHâ��HnHtoolHΔorH xHozoneHpolβcyVH2010THaaTHaZe_UaZfd 6

965 zo−ellβnΣHtαeHoxβ−₂tβonHoΔHseventeenHvol₂tβleHorΣ₂nβcHcompoun−sHtoHtr₂cδHyβel−sHoΔHpOH₂n−HpOZVH
2010THaaTH_dfdU_eXa 9

964 nssessβnΣHpαotocαemβc₂lHozoneHΔorm₂tβonHβnHtαeH“e₂rlH•βverHqelt₂HwβtαH₂Hpαotocαemβc₂lHtr₂γectoryH
mo−elVH2010THaaTHaYffUaZXe 84

963 nHmultβ−βmensβon₂lHstu−yHoΔHtαeHre₂ctβonHpuZvSOZgHpro−uctsH₂n−H₂tmospαerβcHβmplβc₂tβonsVH2010TH
YYTH_fZeUaY 41

962 zo−ellβnΣHtαeHoxβ−₂tβonHoΔHYbHVOpsHtoHtr₂cδHyβel−sHoΔHαy−roΣenVH2010THYYTHZcbUZcf 1

961 OzoneHβnHpentr₂lHrnΣl₂n−gHtαeHβmp₂ctHoΔHZXHye₂rsHoΔHprecursorHemβssβonHcontrolsHβnHruropeVH2010TH
Y_THYfbUZXa 48

960 pomposβtβonTH—r₂nsΔorm₂tβonH₂n−HrΔΔectsHoΔHN₂nop₂rtβclesHβnHtαeHntmospαereVH2010THYfb
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pαotooxβ−₂tβonHoΔHZUmetαylU_U₃uteneUZUolHPzoOQHβnHtαeH₂tmospαerβcHsβmul₂tβonHcα₂m₃erH–n“uv•VH
Atmospheric Chemistry and PhysicsTH2018THYeTHYYaXfUYYaZZ

6.8 13

527 ”u₂ntβΔβc₂tβonHoΔHperoxynβtrβcH₂cβ−H₂n−Hperoxy₂cylHnβtr₂tesHusβnΣH₂nHetα₂neU₃₂se−Htαerm₂lH
−βssocβ₂tβonHperoxyHr₂−βc₂lHcαemβc₂lH₂mplβΔβc₂tβonHc₂vβtyHrβnΣU−ownHspectrometerVH2018THYYTHaYXfUaYZd 2

526 p₂lcul₂te−Huy−roΣenH–αβΔtH•₂teHponst₂ntsHβnH–u₃stβtute−HnlδylH“eroxyH•₂−βc₂lsVH2018THYZZTHeccbUecd_ 37

525 ze₂surementsHoΔH₂Hpotentβ₂lHβnterΔerenceHwβtαHl₂serUβn−uce−HΔluorescenceHme₂surementsHoΔH
₂m₃βentHOuHΔromHtαeHozonolysβsHoΔH₃βoΣenβcH₂lδenesVH2018THYYTHYUYc 26

524 NqnppHα₂rmonβze−HΔorm₂l−eαy−eHtβmeHserβesHΔromHZYHs—v•Hst₂tβonsHcoverβnΣH₂Hwβ−eHr₂nΣeHoΔH
columnH₂₃un−₂ncesVH2018THYYTHbXafUbXd_ 20

523
zo−ellβnΣHstu−βesHoΔHuOzsH₂n−HtαeβrHcontrβ₃utβonsHtoHnewHp₂rtβcleHΔorm₂tβonH₂n−HΣrowtαgH
comp₂rβsonHoΔH₃ore₂lHΔorestHβnHsβnl₂n−H₂n−H₂Hpollute−HenvβronmentHβnHpαβn₂VHAtmospheric Chemistry 
and PhysicsTH2018THYeTHYYddfUYYdfY

6.8 18

522 rlectronHntt₂cαmentH•e₂ctβonHvonβz₂tβonHoΔHt₂sU“α₂seHzetαylΣlyox₂lVH2018THfXTHY_acdUY_ada 2

521 nHcompreαensβveHorΣ₂nβcHnβtr₂teHcαemβstrygHβnsβΣαtsHβntoHtαeHlβΔetβmeHoΔH₂tmospαerβcHorΣ₂nβcH
nβtr₂tesVH2018TH

520 sunctβon₂lHtroupHpomposβtβonHoΔH–econ−₂ryHOrΣ₂nβcHnerosolHsorme−HΔromHOzonolysβsHoΔH˛–U“βneneH
 n−erHuβΣαHVOpH₂n−Hnutoxβ−₂tβonHpon−βtβonsVH2018THZTHYYfcUYZYX 34
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519 –yntαesβsH₂n−Hcα₂r₂cterβs₂tβonHoΔHperoxypβnβcH₂cβ−sH₂sHproxβesHΔorHαβΣαlyHoxyΣen₂te−HmoleculesH
PuOzsQHβnHsecon−₂ryHorΣ₂nβcH₂erosolVHAtmospheric Chemistry and PhysicsTH2018THYeTHYXfd_UYXfe_ 6.8 8

518 Nβtr₂teHΔorm₂tβonHΔromHαeteroΣeneousHupt₂δeHoΔH−βnβtroΣenHpentoxβ−eH−urβnΣH₂HsevereHwβnterHα₂zeH
βnHsoutαernHpαβn₂VH2018TH 1

517 oβoΣenβcHemβssβonsH₂n−Hl₂n−U₂tmospαereHβnter₂ctβonsH₂sH−rβversHoΔHtαeH−βurn₂lHevolutβonHoΔH
secon−₂ryHorΣ₂nβcH₂erosolHβnHtαeHsoutαe₂sternH –VH2018TH

516
rstβm₂tβonHoΔHr₂teHcoeΔΔβcβentsH₂n−H₃r₂ncαβnΣHr₂tβosHΔorHΣ₂sUpα₂seHre₂ctβonsHoΔHOuHwβtαH₂rom₂tβcH
orΣ₂nβcHcompoun−sHΔorHuseHβnH₂utom₂te−Hmecα₂nβsmHconstructβonVHAtmospheric Chemistry and 
PhysicsTH2018THYeTHf_ZfUf_af

6.8 16

515 pα₂nΣesHβnHtlo₃₂lH—ropospαerβcHOuHrxpecte−H₂sH₂H•esultHoΔHplβm₂teHpα₂nΣeHOverHtαeHy₂stH–ever₂lH
qec₂−esVH2018THYZ_THYXTdda 17

514 vnter₂ctβonsH₃etweenHtαeH₂tmospαereTHcryospαereH₂n−HecosystemsH₂tHnortαernHαβΣαHl₂tβtu−esVH2018TH 1

513
–βmul₂tβnΣHsecon−₂ryHorΣ₂nβcH₂erosolHΔromH₂ntαropoΣenβcH₂n−H₃βoΣenβcHprecursorsgHcomp₂rβsonHtoH
out−oorHcα₂m₃erHexperβmentsTHeΔΔectHoΔHolβΣomerβz₂tβonHonH–OnHΔorm₂tβonH₂n−Hre₂ctβveHupt₂δeHoΔH
₂l−eαy−esVH2018TH

512 qyn₂mβcHOxβ−₂tβveH“otentβ₂lHoΔHntmospαerβcHOrΣ₂nβcHnerosolHun−erHnm₃βentH–unlβΣαtVH2018THbZTHdafcUdbXa 27

511
pα₂r₂cterβz₂tβonHoΔHorΣ₂nβcHnβtr₂teHconstβtuentsHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHP–OnQHΔromH
nβtr₂teUr₂−βc₂lUβnβtβ₂te−Hoxβ−₂tβonHoΔHlβmoneneHusβnΣHαβΣαUresolutβonHcαemβc₂lHβonβz₂tβonHm₂ssH
spectrometryVHAtmospheric Chemistry and PhysicsTH2018THYeTHbacdUbaeY

6.8 29

510 –tronΣHozoneHpro−uctβonH₂tH₂Hrur₂lHsβteHβnHtαeNortαHpαβn₂H“l₂βngHzβxe−HeΔΔectsHoΔHur₃₂nHplumes₂n−H
₃βoΣenβcHemβssβonsVH2018THdYTHZcYUZdX 23

509 qevelopmentHoΔH₂nHβnstrumentHΔorH−βrectHozoneHpro−uctβonHr₂teHme₂surementsgHme₂surementH
relβ₂₃βlβtyH₂n−HcurrentHlβmβt₂tβonsVH2018THYYTHdaYUdcY 4

508 rxperβment₂lH₂n−Htαeoretβc₂lHβnvestβΣ₂tβonHoΔHtαeHre₂ctβonHoΔH•OZHr₂−βc₂lsHwβtαHOuHr₂−βc₂lsgH
qepen−enceHoΔHtαeHuOZHyβel−HonHtαeHsβzeHoΔHtαeH₂lδylHΣroupVH2018THbXTHcdXUceX 19

507 –ynerΣβstβcHOHSHOuHoxβ−₂tβonHp₂tαw₂yHtoHextremelyHlowUvol₂tβlβtyH−βmersHreve₂le−HβnH˛†UpβneneH
secon−₂ryHorΣ₂nβcH₂erosolVH2018THYYbTHe_XYUe_Xc 22

506 rΔΔectsHoΔH₂Hqet₂βle−HVeΣet₂tβonHq₂t₂₃₂seHonH–βmul₂te−HzeteoroloΣβc₂lHsβel−sTHoβoΣenβcHVOpH
rmβssβonsTH₂n−Hnm₃βentH“ollut₂ntHponcentr₂tβonsHoverHw₂p₂nVH2018THfTHYdf 13

505
—αeH₂tmospαerβcHβmp₂ctsHoΔHmonoterpeneHozonolysβsHonHΣlo₃₂lHst₂₃βlβse−HprβeΣeeHβnterme−β₂teH
₃u−ΣetsH₂n−H–ONlthsu₃NΣthZNlthWsu₃NΣthHoxβ−₂tβongHexperβmentTHtαeoryH₂n−Hmo−ellβnΣVHAtmospheric 
Chemistry and PhysicsTH2018THYeTHcXfbUcYZX

6.8 23

504 vnterUcomp₂rβsonHoΔHtαeH•eΣβon₂lHntmospαerβcHpαemβstryHzecα₂nβsmHP•npzZQH₂n−Hz₂sterH
pαemβc₂lHzecα₂nβsmHPzpzQHonHtαeHsβmul₂tβonHoΔH₂cet₂l−eαy−eVH2018THYecTHYaaUYaf 6

503 NOxHyβΔetβmeH₂n−HNOyH“₂rtβtβonβnΣHqurβnΣHWvN—r•VH2018THYZ_THfeY_UfeZd 32

502 —αeHeΔΔectHoΔHstructureH₂n−HβsomerβsmHonHtαeHv₂porHpressuresHoΔHorΣ₂nβcHmoleculesH₂n−HβtsHpotentβ₂lH
₂tmospαerβcHrelev₂nceVH2019THb_THYXaXUYXbb 7
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501 qevelopmentHoΔH₂HprotocolHΔorHtαeH₂utoUΣener₂tβonHoΔHexplβcβtH₂queousUpα₂seHoxβ−₂tβonHscαemesHoΔH
orΣ₂nβcHcompoun−sVHAtmospheric Chemistry and PhysicsTH2019THYfTHfZXfUfZ_f 6.8 15

500
yowUvol₂tβlβtyHcompoun−sHcontrβ₃uteHsβΣnβΔβc₂ntlyHtoHβsopreneHsecon−₂ryHorΣ₂nβcH₂erosolHP–OnQH
un−erHαβΣαUNONlthsu₃NΣthNlthβNΣthxNlthWβNΣthNlthWsu₃NΣthHcon−βtβonsVHAtmospheric Chemistry and 
PhysicsTH2019THYfTHdZbbUdZde

6.8 28

499 rstβm₂tβonHoΔHr₂teHcoeΔΔβcβentsH₂n−H₃r₂ncαβnΣHr₂tβosHΔorHre₂ctβonsHoΔHorΣ₂nβcHperoxyHr₂−βc₂lsHΔorHuseH
βnH₂utom₂te−Hmecα₂nβsmHconstructβonVHAtmospheric Chemistry and PhysicsTH2019THYfTHdcfYUddYd 6.8 40

498 V₂porUpressureHp₂tαw₂ysHβnβtβ₂teH₃utHαy−rolysβsHpro−uctsH−omβn₂teHtαeH₂erosolHestβm₂te−HΔromH
orΣ₂nβcHnβtr₂tesVH2019TH_THYaZcUYa_d 18

497
OuUcαemβstryHoΔHnonUmetα₂neHorΣ₂nβcHΣ₂sesHPNzOtQHemβtte−HΔromHl₂₃or₂toryH₂n−H₂m₃βentH
₃βom₂ssH₃urnβnΣHsmoδegHev₂lu₂tβnΣHtαeHβnΔluenceHoΔHΔur₂nsH₂n−HoxyΣen₂te−H₂rom₂tβcsHonHozoneH₂n−H
secon−₂ryHNzOtHΔorm₂tβonVH2019TH

3

496 —₂βlore−Hre−uce−HδβnetβcHmecα₂nβsmsHΔorH₂tmospαerβcHcαemβstryHmo−elβnΣVH2019THZY_THcdbUceb 3

495 tlo₃₂lHzo−elβnΣHoΔH–econ−₂ryHOrΣ₂nβcHnerosolHWβtαHOrΣ₂nβcHNucle₂tβonVH2019THYZaTHeZcXUeZec 10

494 –p₂tβ₂lHv₂rβ₂tβonHoΔHsourcesH₂n−HpαotocαemβstryHoΔHΔorm₂l−eαy−eHβnHWuα₂nTHpentr₂lHpαβn₂VH2019TH
ZYaTHYYceZc 14

493 –econ−₂ryHpro−uctHcre₂tβonHpotentβ₂lHP–“p“QgH₂HmetrβcHΔorH₂ssessβnΣHtαeHpotentβ₂lHβmp₂ctHoΔHβn−oorH
₂βrHpollutβonHonHαum₂nHαe₂ltαVH2019THZYTHY_Y_UY_ZZ 11

492 ntmospαerβcHpαemβstryHβnH₂HooxHorH₂Ho₂ΣVH2019THYXTHaXY 12

491
pontrβ₃utβonsHoΔH−βΔΔerentH₂ntαropoΣenβcHvol₂tβleHorΣ₂nβcHcompoun−HsourcesHtoHozoneHΔorm₂tβonH₂tH
₂HreceptorHsβteHβnHtαeH“e₂rlH•βverHqelt₂HreΣβonH₂n−HβtsHpolβcyHβmplβc₂tβonsVHAtmospheric Chemistry and 
PhysicsTH2019THYfTHeeXYUeeYc

6.8 69

490 ntmospαerβcHΔ₂teHoΔHperoxy₂cetylHnβtr₂teHβnHsu₃ur₃₂nHuonΣHxonΣH₂n−HβtsHβmp₂ctHonHloc₂lHozoneH
pollutβonVH2019THZbZTHYfYXUYfYf 14

489 rΔΔectHoΔHtemper₂tureHonHtαeHΔorm₂tβonHoΔHαβΣαlyHoxyΣen₂te−HorΣ₂nβcHmoleculesHPuOzsQHΔromH
₂lpα₂UpβneneHozonolysβsVHAtmospheric Chemistry and PhysicsTH2019THYfTHdcXfUdcZb 6.8 24

488 rxperβment₂lHβnvestβΣ₂tβonHβntoHtαeHvol₂tβlβtβesHoΔHαβΣαlyHoxyΣen₂te−HorΣ₂nβcHmoleculesHPuOzQVH
2019TH

487 pompreαensβveHβsopreneH₂n−HterpeneHcαemβstryHβmprovesHsβmul₂te−HsurΔ₂ceHozoneHβnHtαeH
soutαe₂sternH V–VVH2019TH

486 OuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHr₂−βc₂lHcαemβstryHβnH₂Hmβ−l₂tβtu−eHΔorestgHze₂surementsH₂n−H
mo−elHcomp₂rβsonsVH2019TH 2

485 nHpre−βctβveHΣroupUcontrβ₃utβonHmo−elHΔorHtαeHvβscosβtyHoΔH₂queousHorΣ₂nβcH₂erosolVH2019TH

484 pomposβtβon₂lHrvolutβonHoΔH–econ−₂ryHOrΣ₂nβcHnerosolH₂sH—emper₂tureH₂n−H•el₂tβveHuumβ−βtyH
pycleHβnHntmospαerβc₂llyH•elev₂ntH•₂nΣesVH2019TH_THZbafUZbbe 10
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483 zβssβnΣHOuH•e₂ctβvβtyHβnHtαeHtlo₃₂lHz₂rβneHooun−₂ryHy₂yerVH2019TH

482 t₂seousH“ollut₂ntsVH2019THYacUYef

481 Ne₂rUrxplβcβtHzultβpα₂seHzo−elβnΣHoΔHu₂loΣenHpαemβstryHβnH₂Hzβxe−H r₃₂nH₂n−Hz₂rβtβmeHpo₂st₂lH
nre₂VH2019TH_THZabZUZadY 6

480 O₃serv₂tβon₂llyHconstr₂βne−Hmo−ellβnΣHoΔH₂tmospαerβcHoxβ−₂tβonHc₂p₂cβtyH₂n−Hpαotocαemβc₂lH
re₂ctβvβtyHβnH–α₂nΣα₂βTHpαβn₂VH2019TH

479 –ensβtβvβtyHoΔHOzoneH“ro−uctβonHtoHNOxH₂n−HVOpHnlonΣHtαeHy₂δeHzβcαβΣ₂nHpo₂stlβneVH2019THYZaTHYXfefUYYXXc 20

478 pαemβc₂lHpomposβtβonH₂n−Huy−rolysβsHoΔHOrΣ₂nβcHNβtr₂teHnerosolHsorme−HΔromHuy−roxylH₂n−H
Nβtr₂teH•₂−βc₂lHOxβ−₂tβonHoΔH˛–UpβneneH₂n−H˛†UpβneneVH2019TH

477
nHnewHmo−elHmecα₂nβsmHΔorH₂tmospαerβcHoxβ−₂tβonHoΔHβsoprenegHΣlo₃₂lHeΔΔectsHonHoxβ−₂ntsTH
nβtroΣenHoxβ−esTHorΣ₂nβcHpro−uctsTH₂n−Hsecon−₂ryHorΣ₂nβcH₂erosolVHAtmospheric Chemistry and 
PhysicsTH2019THYfTHfcY_UfcaX

6.8 61

476 nerosolHz₂ssHyβel−sHoΔHselecte−HoβoΣenβcHVol₂tβleHOrΣ₂nβcHpompoun−sHâ��H₂Htαeoretβc₂lHstu−yHwβtαH
ne₂rHexplβcβtHΣ₂sUpα₂seHcαemβstryVH2019TH

475 qβmensβon₂lβtyUre−uctβonHtecαnβquesHΔorHcomplexHm₂ssHspectrometrβcH−₂t₂setsgH₂pplβc₂tβonHtoH
l₂₃or₂toryH₂tmospαerβcHorΣ₂nβcHoxβ−₂tβonHexperβmentsVH2019TH 2

474 vnvestβΣ₂tβonHoΔHtαeH˛–UpβneneHpαotooxβ−₂tβonH₃yHOuHβnHtαeH₂tmospαerβcHsβmul₂tβonHcα₂m₃erH
–n“uv•VH2019TH

473 ntpαemTH₂nHopenHsourceH₃oxUmo−elHΔorHtαeHz₂sterHpαemβc₂lHzecα₂nβsmVH2019TH

472 –ensβtβveHqetectβonHoΔHt₂sU“α₂seHtlyox₂lH₃yHrlectronHntt₂cαmentH•e₂ctβonHvonβz₂tβonHz₂ssH
–pectrometryVH2019THfYTHYZceeUYZcfb 4

471 –e₂son₂lHsluxHze₂surementsHoverH₂Hpolor₂−oH“βneHsorestHqemonstr₂teH₂H“ersβstentH–ourceHoΔH
OrΣ₂nβcHncβ−sVH2019TH_THZXYdUZX_Z 11

470 —αeHroleHoΔHαβΣαlyHoxyΣen₂te−HorΣ₂nβcHmoleculesHβnHtαeHoore₂lH₂erosolUclou−Uclβm₂teHsystemVH2019TH
YXTHa_dX 44

469 –ensβtβvβtyH₂n₂lysβsHoΔHtαeH−epen−enceHoΔHtαeHp₂r₃onHoon−Hzecα₂nβsmHvVHPpozUvVQHonHtαeHβnβtβ₂lH₂βrH
composβtβonHun−erH₂nHur₃₂nHcon−βtβonVH2019THZYbTHYYcecX 4

468 oβoΣenβcHemβssβonsH₂n−Hl₂n−â��₂tmospαereHβnter₂ctβonsH₂sH−rβversHoΔHtαeH−₂ytβmeHevolutβonHoΔH
secon−₂ryHorΣ₂nβcH₂erosolHβnHtαeHsoutαe₂sternH –VHAtmospheric Chemistry and PhysicsTH2019THYfTHdXYUdZf 6.8 6

467  nβmolecul₂rH•e₂ctβonsHoΔH“eroxyH•₂−βc₂lsHsorme−HβnHtαeHOxβ−₂tβonHoΔH˛–U“βneneH₂n−H˛†U“βneneH₃yH
uy−roxylH•₂−βc₂lsVH2019THYZ_THYccYUYcda 43

466 uowH−oH₃re₂tαH₂n−HsδβnHemβssβonsHβmp₂ctHβn−oorH₂βrHcαemβstrylVH2019THZfTH_cfU_df 24

Citation Report

42



465 qecre₂seHβnHr₂−β₂tβveHΔorcβnΣH₃yHorΣ₂nβcH₂erosolHnucle₂tβonTHclβm₂teTH₂n−Hl₂n−HuseHcα₂nΣeVH2019THYXTHaZ_ 27

464 —αeHp•vHvZVZHre−uce−H−eΣr₂−₂tβonHscαemeHΔorHβsopreneVH2019THZYZTHYdZUYeZ 14

463
pαemβstryH₂n−H−eposβtβonHβnHtαeHzo−elHoΔHntmospαerβcHcomposβtβonH₂tHtlo₃₂lH₂n−H•eΣβon₂lHsc₂lesH
usβnΣHvnversβonH—ecαnβquesHΔorH—r₂ceHΣ₂sHrmβssβonsHPznt•v——r´ vYVYQHâ��H“₂rtHYgHpαemβc₂lHmecα₂nβsmVH
2019THYZTHZ_XdUZ_bc

19

462 pontrβ₃utβonsHoΔH−βΔΔerentH₂ntαropoΣenβcHvol₂tβleHorΣ₂nβcHcompoun−HsourcesHtoHozoneHΔorm₂tβonH₂tH
₂HreceptorHsβteHβnHtαeH“e₂rlH•βverHqelt₂HreΣβonH₂n−HβtsHpolβcyHβmplβc₂tβonsVH2019TH

461 vntercomp₂rβsonHoΔHONlthsu₃NΣth_NlthWsu₃NΣthHΔorm₂tβonH₂n−Hr₂−βc₂lHcαemβstryHβnHtαeHp₂stH−ec₂−eH
₂tH₂Hsu₃ur₃₂nHsβteHβnHuonΣHxonΣVHAtmospheric Chemistry and PhysicsTH2019THYfTHbYZdUbYab 6.8 24

460 nn₂lysβsHoΔHΔunctβon₂lHΣroupsHβnH₂tmospαerβcH₂erosolsH₃yHβnΔr₂re−HspectroscopygHsystem₂tβcH
βntercomp₂rβsonHoΔHc₂lβ₃r₂tβonHmetαo−sHΔorH –Hme₂surementHnetworδHs₂mplesVH2019THYZTHZZedUZ_YZ 12

459 —αeHcommunβtyH₂tmospαerβcHcαemβstryH₃oxHmo−elHpnnonWzrppnUaVXVH2019THYZTHY_cbUY_eb 34

458 qβspersβonU₃oxHmo−elβnΣHβnvestβΣ₂tβonHoΔHtαeHβnΔluencesHoΔHΣ₂solβneTH−βeselTHzebH₂n−HrebHveαβcleH
exα₂ustHemβssβonHonHpαotocαemβstryVH2019THZbZTHYec_UYedY

457 tlo₃₂lH₂n−Hloc₂lHsensβtβvβtyH₂n₂lysβsHoΔHur₃₂nH₃₂cδΣroun−HozoneHmo−elle−HwβtαH₂HsβmplβΔβe−H
pαotocαemβc₂lHscαemeVH2019THZY_THYffUZXc 2

456 ”u₂ntβΔβc₂tβonHoΔH“₂rtβcleUooun−HOrΣ₂nβcH•₂−βc₂lsHβnH–econ−₂ryHOrΣ₂nβcHnerosolVH2019THb_THcdZfUcd_d 14
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6.8 3
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294 OxyΣen₂te−Hpro−uctsHΔorme−HΔromHOuUβnβtβ₂te−Hre₂ctβonsHoΔHtrβmetαyl₃enzenegH₂utoxβ−₂tβonH₂n−H
₂ccretβonVHAtmospheric Chemistry and PhysicsTH2020THZXTHfbc_Ufbdf 6.8 11

293 ueteroΣeneousHupt₂δeHoΔHΣ₂seousHαy−roΣenHperoxβ−eH₃yHto₃βH₂n−H–₂α₂r₂nH−ustH₂erosolsgH₂H
potentβ₂lHmβssβnΣHsβnδHΔorHuNlthsu₃NΣthZNlthWsu₃NΣthONlthsu₃NΣthZNlthWsu₃NΣthHβnHtαeHtropospαereVH 1

292 vmprove−HΣlo₃₂lHmo−ellβnΣHoΔHuONlthsu₃NΣthxNlthWsu₃NΣthHrecyclβnΣHβnHβsopreneHoxβ−₂tβongH
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291 uONlthsu₃NΣthxNlthWsu₃NΣthHo₃serv₂tβonsHoverHWestHnΔrβc₂H−urβnΣHnzzngHβmp₂ctHoΔHβsopreneH₂n−H
NONlthsu₃NΣthxNlthWsu₃NΣthVH 3

290 rstβm₂tβnΣHrurope₂nHvol₂tβleHorΣ₂nβcHcompoun−HemβssβonsHusβnΣHs₂tellβteHo₃serv₂tβonsHoΔH
Δorm₂l−eαy−eHΔromHtαeHOzoneHzonβtorβnΣHvnstrumentVH 1

289 tlyox₂lHvertβc₂lHcolumnsHΔromHtOzrUZH₃₂cδsc₂ttere−HlβΣαtHme₂surementsH₂n−Hcomp₂rβsonsHwβtαH₂H
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288 –olβ−Hst₂teH₂n−Hsu₃Ucoole−Hlβquβ−Hv₂pourHpressuresHoΔHcyclβcH₂lβpα₂tβcH−βc₂r₃oxylβcH₂cβ−sVH 2

287 –tructureU₂ctβvβtyHrel₂tβonsαβpsHtoHestβm₂teHtαeHeΔΔectβveHuenryOsHl₂wHcoeΔΔβcβentsHoΔHorΣ₂nβcsHoΔH
₂tmospαerβcHβnterestVH 1

286 vmp₂ctsHoΔHmecα₂nβstβcHcα₂nΣesHonHuONlthsu₃NΣthxNlthWsu₃NΣthHΔorm₂tβonH₂n−HrecyclβnΣHβnHtαeH
oxβ−₂tβonHoΔHβsopreneVH 2
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285 O₃serv₂tβonsHoΔHOuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHr₂−βc₂lsHoverHWestHnΔrβc₂VH 6
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ne₂rUexplβcβtHmo−elHoΔHVOpHoxβ−₂tβonVH

4
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c₂r₃onHoxβ−₂tβonHprocessβnΣVH

1

274 zβssβnΣHOuHsourceHβnH₂Hsu₃ur₃₂nHenvβronmentHne₂rHoeβγβnΣgHo₃serve−H₂n−Hmo−elle−HOuH₂n−H
uONlthsu₃NΣthZNlthWsu₃NΣthHconcentr₂tβonsHβnHsummerHZXXcVH 4

273 zo−elHuncert₂βntβesH₂ΔΔectβnΣHs₂tellβteU₃₂se−HβnverseHmo−elβnΣHoΔHnβtroΣenHoxβ−esHemβssβonsH₂n−H
βmplβc₂tβonsHΔorHsurΔ₂ceHozoneHsβmul₂tβonVH 4

272 •₂−βc₂lH₃u−ΣetH₂n₂lysβsHβnH₂Hsu₃ur₃₂nHrurope₂nHsβteH−urβnΣHtαeHzrtn“OyvHsummerHΔβel−Hc₂mp₂βΣnVH 4

271 rΔΔectsHoΔH₃βoΣenβcHnβtr₂teHcαemβstryHonHtαeHNONlthsu₃NΣthxNlthWsu₃NΣthHlβΔetβmeHβnHremoteH
contβnent₂lHreΣβonsVH 1

270 zo−elβnΣHtαeHΣ₂sUp₂rtβcleHp₂rtβtβonβnΣHoΔHsecon−₂ryHorΣ₂nβcH₂erosolgHtαeHβmport₂nceHoΔHlβquβ−Ulβquβ−H
pα₂seHsep₂r₂tβonVH 1

269  n−erst₂n−βnΣHtαeHβmp₂ctHoΔHrecentH₂−v₂ncesHβnHβsopreneHpαotooxβ−₂tβonHonHsβmul₂tβonsHoΔH
reΣβon₂lH₂βrHqu₂lβtyVH 5

268 Oxβ−₂tβonHoΔH–ONlthsu₃NΣthZNlthWsu₃NΣthH₃yHst₂₃βlβze−HprβeΣeeHvnterme−β₂teHPspvQHr₂−βc₂lsH₂sH₂H
crucβ₂lHsourceHΔorH₂tmospαerβcHsulpαurβcH₂cβ−Hconcentr₂tβonsVH 5
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267 ”u₂ntβΔβc₂tβonHoΔHcαemβc₂lH₂n−Hpαysβc₂lHprocessesHβnΔluencβnΣHozoneH−urβnΣHlonΣUr₂nΣeHtr₂nsportH
usβnΣH₂Htr₂γectoryHensem₃leVH 1

266 vmport₂nceHoΔH₃βoΣenβcHprecursorsHtoHtαeH₃u−ΣetHoΔHorΣ₂nβcHnβtr₂tesH−urβnΣHorn•“rXHZXXfgH
o₃serv₂tβonsHoΔHmultβΔunctβon₂lHorΣ₂nβcHnβtr₂tesH₃yHpvz–H₂n−H—qUyvsVH 1

265 nHsunctβon₂lHtroupHOxβ−₂tβonHzo−elHPstOzQHΔorH–OnHΔorm₂tβonH₂n−H₂ΣβnΣVH 4

264 “ro−uctβonHoΔHmetαylHvβnylHδetoneH₂n−Hmetα₂croleβnHvβ₂HtαeHαy−roperoxylHp₂tαw₂yHoΔHβsopreneH
oxβ−₂tβonVH 5

263 t₂sHpα₂seHΔorm₂tβonHoΔHextremelyHoxβ−βze−HpβneneHre₂ctβonHpro−uctsHβnHcα₂m₃erH₂n−H₂m₃βentH₂βrVH 3

262 ˛–UpβneneHpαotooxβ−₂tβonHun−erHcontrolle−Hcαemβc₂lHcon−βtβonsHâ��H“₂rtHYgHt₂sUpα₂seHcomposβtβonHβnH
lowUH₂n−HαβΣαUNONlthsu₃NΣthxNlthWsu₃NΣthHenvβronmentsVH 2

261 vsopreneHemβssβonsHβnHnΔrβc₂HβnΔerre−HΔromHOzvHo₃serv₂tβonsHoΔHΔorm₂l−eαy−eHcolumnsVH 3

260
r−−yHcov₂rβ₂nceHΔluxesH₂n−Hvertβc₂lHconcentr₂tβonHΣr₂−βentHme₂surementsHoΔHNOH₂n−H
NONlthsu₃NΣthZNlthWsu₃NΣthHoverH₂Hpon−eros₂HpβneHecosystemgHo₃serv₂tβon₂lHevβ−enceHΔorHwβtαβnH
c₂nopyHremov₂lHoΔHNONlthsu₃NΣthxNlthWsu₃NΣthVH

5

259 OnlβneHcouple−HreΣβon₂lHmeteoroloΣyUcαemβstryHmo−elsHβnHruropegHcurrentHst₂tusH₂n−HprospectsVH 5

258 rv₂lu₂tβnΣHevβ−enceHΔorHplHsourcesH₂n−Hoxβ−₂tβonHcαemβstryHβnH₂Hco₂st₂lTHur₃₂nHenvβronmentVH 5

257 –lowerHozoneHpro−uctβonHβnHuoustonTH—ex₂sHΔollowβnΣHemβssβonHre−uctβonsgHevβ−enceHΔromH—ex₂sHnβrH
”u₂lβtyH–tu−βesHβnHZXXXH₂n−HZXXcVH 2

256 O₃serv₂tβonsHoΔHΣ₂sUH₂n−H₂erosolUpα₂seHorΣ₂nβcHnβtr₂tesH₂tHornpuONU•ozon–HZXYYVH 8

255 O₃serv₂tβonsHoΔHtot₂lH•ONONlthsu₃NΣthZNlthWsu₃NΣthHoverHtαeH₃ore₂lHΔorestgH
NONlthsu₃NΣthxNlthWsu₃NΣthHsβnδsH₂n−HuNONlthsu₃NΣth_NlthWsu₃NΣthHsourcesVH 5

254 –econ−₂ryHorΣ₂nβcH₂erosolHyβel−sHoΔHYZUc₂r₃onH₂lδ₂nesVH 3

253 –tu−yHoΔHtαeHunδnownHuONOH−₂ytβmeHsourceH₂tH₂nHrurope₂nHsu₃ur₃₂nHsβteH−urβnΣHtαeHzrtn“OyvH
summerH₂n−HwβnterHΔβel−Hc₂mp₂βΣnsVH 2

252 zo−elβnΣHtαeHβnΔluenceHoΔHprecursorHvol₂tβlβtyH₂n−Hmolecul₂rHstructureHonHsecon−₂ryHorΣ₂nβcH
₂erosolHΔorm₂tβonHusβnΣHev₂por₂te−HΔuelHexperβmentsVH 1

251 —αeHlβnδH₃etweenH₂tmospαerβcHr₂−βc₂lsH₂n−HnewlyHΔorme−Hp₂rtβclesH₂tH₂HspruceHΔorestHsβteHβnH
term₂nyVH 2

250 nnHzpzHmo−elβnΣHstu−yHoΔHnβtrylHcαlorβ−eHPplNONlthsu₃NΣthZNlthWsu₃NΣthQHβmp₂ctsHonHoxβ−₂tβonTH
ozoneHpro−uctβonH₂n−HnβtroΣenHoxβ−eHp₂rtβtβonβnΣHβnHpollute−Hcontβnent₂lHoutΔlowVH 3
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249 s₂stHpαotolysβsHoΔHc₂r₃onylHnβtr₂tesHΔromHβsopreneVH 1

248 ”u₂ntβΔyβnΣHtαeHβmp₂ctHoΔHoO•e₂lHΔorestHΔβresHonH—ropospαerβcHoxβ−₂ntsHoverHtαeHntl₂ntβcHusβnΣH
nβrcr₂ΔtH₂n−H–₂tellβtesHPoO•—n–QHexperβmentgH−esβΣnTHexecutβonH₂n−HscβenceHovervβewVH 8

247 VOpHemβssβonsTHevolutβonsH₂n−Hcontrβ₃utβonsHtoH–OnHΔorm₂tβonH₂tH₂HreceptorHsβteHβnHr₂sternHpαβn₂VH 9

246 OzoneHpαotocαemβstryHβnH₂nHoβlH₂n−Hn₂tur₂lHΣ₂sHextr₂ctβonHreΣβonH−urβnΣHwβntergHsβmul₂tβonsHoΔH₂H
snowUΔreeHse₂sonHβnHtαeH βnt₂αHo₂sβnTH t₂αVH 6

245 xeyHcαemβc₂lHNONlthsu₃NΣthxNlthWsu₃NΣthHsβnδHuncert₂βntβesH₂n−HαowHtαeyHβnΔluenceHtopU−ownH
emβssβonsHoΔHnβtroΣenHoxβ−esVH 6

244
•₂−βc₂lHcαemβstryH₂tHnβΣαtgHcomp₂rβsonsH₃etweenHo₃serve−H₂n−Hmo−elle−H
uONlthsu₃NΣthxNlthWsu₃NΣthTHNONlthsu₃NΣth_NlthWsu₃NΣthH₂n−H
NNlthsu₃NΣthZNlthWsu₃NΣthONlthsu₃NΣthbNlthWsu₃NΣthH−urβnΣHtαeH•ONOpOHproγectVH

3

243 •el₂tβnΣHαyΣroscopβcβtyH₂n−Hoptβc₂lHpropertβesHtoHcαemβc₂lHcomposβtβonH₂n−HstructureHoΔHsecon−₂ryH
orΣ₂nβcH₂erosolHp₂rtβclesHΣener₂te−HΔromHtαeHozonolysβsHoΔH˛–UpβneneVH 4

242 zβssβnΣH–ONlthsu₃NΣthZNlthWsu₃NΣthHoxβ−₂ntHβnHtαeHco₂st₂lH₂tmospαerelHâ��Hrvβ−enceHΔromHαβΣαH
resolutβonHme₂surementsHoΔHOuH₂n−H₂tmospαerβcHsulΔurHcompoun−sVH 4

241 ze₂surementsHoΔHOuH₂n−H•ONlthsu₃NΣthZNlthWsu₃NΣthHr₂−βc₂lsH₂tHqomeHpTHr₂stHnnt₂rctβc₂VH 2

240 troun−UlevelHozoneHβnHΔourHpαβneseHcβtβesgHprecursorsTHreΣβon₂lHtr₂nsportH₂n−HαeteroΣeneousH
processesVH 1

239 vmp₂ctHoΔHpollutβonHcontrolsHβnHoeβγβnΣHonH₂tmospαerβcHoxyΣen₂te−Hvol₂tβleHorΣ₂nβcHcompoun−sH
POVOpsQH−urβnΣHtαeHZXXeHOlympβcHt₂mesgHo₃serv₂tβonH₂n−Hmo−elβnΣHβmplβc₂tβonsVH 1

238  pt₂δeHoΔHuONlthsu₃NΣthZNlthWsu₃NΣthHr₂−βc₂lsHontoHnrβzon₂H—estHqustH₂erosolsVH 1

237 OuHreΣener₂tβonHΔromHmetα₂croleβnHoxβ−₂tβonHβnvestβΣ₂te−HβnHtαeH₂tmospαereHsβmul₂tβonHcα₂m₃erH
–n“uv•VH 1

236 uowHconsβstentH₂reHtopU−ownHαy−roc₂r₃onHemβssβonsH₃₂se−HonHΔorm₂l−eαy−eHo₃serv₂tβonsHΔromH
tOzrUZH₂n−HOzvlVH 4

235 OrΣ₂nβcHnβtr₂teH₂erosolHΔorm₂tβonHvβ₂HNONlthsu₃NΣth_NlthWsu₃NΣthHSHoVOpHβnHtαeH–outαe₂sternH –VH 5

234 –ourceH₂n₂lysβsHoΔHperoxy₂cetylHnβtr₂teHP“nNQHβnHtu₂nΣzαouTHpαβn₂gH₂Hye₂rlonΣHo₃serv₂tβonHstu−yVH 2

233 O₃serv₂tβonHoΔHβsopreneHαy−roxynβtr₂tesHβnHtαeH–outαe₂sternH nβte−H–t₂tesH₂n−Hβmplβc₂tβonsHΔorHtαeH
Δ₂teHoΔHNONlthsu₃NΣthNlthβNΣthxNlthWβNΣthNlthWsu₃NΣthVH 1

232 –econ−₂ryHOrΣ₂nβcHnerosolHP–OnQHΔorm₂tβonHΔromHtαeH˛†UpβneneHSHNONlthsu₃NΣth_NlthWsu₃NΣthH
systemgHeΔΔectHoΔHαumβ−βtyH₂n−HperoxyHr₂−βc₂lHΔ₂teVH 6
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231 pα₂r₂cterβz₂tβonHoΔHtot₂lHecosystemHsc₂leH₃βoΣenβcHVOpHexcα₂nΣeH₂tH₂Hze−βterr₂ne₂nH
o₂δUαorn₃e₂mHΔorestVH 2

230 NβΣαttβmeHme₂surementsHoΔHuONlthsu₃NΣthxNlthWsu₃NΣthH−urβnΣHtαeH•ONOpOHproγectH₂n−H₂n₂lysβsH
oΔHtαeHsourcesHoΔHuONlthsu₃NΣthZNlthWsu₃NΣthVH 1

229 vnHsβtuHme₂surementsH₂n−Hmo−elβnΣHoΔHre₂ctβveHtr₂ceHΣ₂sesHβnH₂Hsm₂llH₃βom₂ssH₃urnβnΣHplumeVH 1

228 –βmul₂tβnΣHtαeH–OnHΔorm₂tβonHoΔHβsopreneHΔromHp₂rtβtβonβnΣH₂n−H₂erosolHpα₂seHre₂ctβonsHβnHtαeH
presenceHoΔHβnorΣ₂nβcsVH 3

227 O₃serv₂tβonsH₂n−Hβmplβc₂tβonsHoΔHlβquβ−â��lβquβ−Hpα₂seHsep₂r₂tβonH₂tHαβΣαHrel₂tβveHαumβ−βtβesHβnH
secon−₂ryHorΣ₂nβcHm₂terβ₂lHpro−uce−H₃yH˛–UpβneneHozonolysβsHwβtαoutHβnorΣ₂nβcHs₂ltsVH 2

226 —ecαnβc₂lHNotegHqevelopmentHoΔHcαemoβnΔorm₂tβcHtoolsHtoHenumer₂teHΔunctβon₂lHΣroupsHβnH
moleculesHΔorHorΣ₂nβcH₂erosolHcα₂r₂cterβz₂tβonVH 1

225 zo−elβnΣHlβΣαtnβnΣUNONlthsu₃NΣthNlthβNΣthxNlthWβNΣthNlthWsu₃NΣthHcαemβstryH₂tHsu₃UΣrβ−Hsc₂leHβnH₂H
Σlo₃₂lHcαemβc₂lHtr₂nsportHmo−elVH 1

224 nHl₂rΣeH₂n−Hu₃βquβtousHsourceHoΔH₂tmospαerβcHΔormβcH₂cβ−VH 3

223 ntmospαerβcHβsopreneHozonolysβsgHβmp₂ctsHoΔHst₂₃βlβze−HprβeΣeeHβnterme−β₂teHre₂ctβonsHwβtαH
–ONlthsu₃NΣthZNlthWsu₃NΣthTHuNlthsu₃NΣthZNlthWsu₃NΣthOH₂n−H−βmetαylHsulΔβ−eVH 1

222 pontrβ₃utβonHΔromH₃βoΣenβcHorΣ₂nβcHcompoun−sHtoHp₂rtβcleHΣrowtαH−urβnΣHtαeHZXYXH
ornpuONU•Op–Hc₂mp₂βΣnHβnH₂Hpolor₂−oHtemper₂teHnee−leHle₂ΔHΔorestVH 2

221 qβeselUrel₂te−Hαy−roc₂r₃onsHc₂nH−omβn₂teHΣ₂sHpα₂seHre₂ctβveHc₂r₃onHβnHmeΣ₂cβtβesVH 2

220 —αeHzpzHv_V_H−eΣr₂−₂tβonHscαemeHΔorHβsopreneVH 17

219 —αeH–OnWVOpWNOxHsystemgH₂nHexplβcβtHmo−elHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔorm₂tβonVH 1

218 yonΣUtermHtropospαerβcHΔorm₂l−eαy−eHconcentr₂tβonsH−e−uce−HΔromHΣroun−U₃₂se−HΔourβerH
tr₂nsΔormHsol₂rHβnΔr₂re−Hme₂surementsVH 4

217 trzUn”TH₂nHonUlβneHΣlo₃₂lHmultβsc₂leHcαemβc₂lHwe₂tαerHsystemgHmo−elH−escrβptβonH₂n−Hev₂lu₂tβonH
oΔHΣ₂sHpα₂seHcαemβstryHprocessesVH 4

216 Oxβ−₂tβveHc₂p₂cβtyHoΔHtαeHzexβcoHpβtyH₂tmospαereHâ��H“₂rtHYgHnHr₂−βc₂lHsourceHperspectβveVH 35

215 rv₂lu₂tβonHoΔHnβtroΣenH−βoxβ−eHcαemβlumβnescenceHmonβtorsHβnH₂Hpollute−Hur₃₂nHenvβronmentVH 8

214
vsopreneH₂n−HmonoterpeneHΔluxesHΔromHpentr₂lHnm₂zonβ₂nHr₂βnΔorestHβnΔerre−HΔromHtowerU₃₂se−H
₂n−H₂βr₃orneHme₂surementsTH₂n−Hβmplβc₂tβonsHonHtαeH₂tmospαerβcHcαemβstryH₂n−HtαeHloc₂lHc₂r₃onH
₃u−ΣetVH
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213 rv₂lu₂tβonHoΔHYT_TbHtrβmetαyl₃enzeneH−eΣr₂−₂tβonHβnHtαeH−et₂βle−HtropospαerβcHcαemβstryH
mecα₂nβsmTHzpzv_VYTHusβnΣHenvβronment₂lHcα₂m₃erH−₂t₂VH 2

212 rmβssβonsH₂n−HpαotocαemβstryHoΔHoxyΣen₂te−HVOpsHβnHur₃₂nHplumesHβnHtαeHNortαe₂sternH nβte−H
–t₂tesVH 7

211 z₂βnzHvsopreneHzecα₂nβsmHZHPzvzZQgH₂nHβsopreneHoxβ−₂tβonHmecα₂nβsmHΔorHreΣβon₂lH₂n−HΣlo₃₂lH
₂tmospαerβcHmo−ellβnΣVH 5

210 zo−ellβnΣHtren−sHβnHOuHr₂−βc₂lHconcentr₂tβonsHusβnΣHΣener₂lβze−H₂−−βtβveHmo−elsVH 1

209 vsopreneHpαotooxβ−₂tβonHmecα₂nβsmgHreson₂nceHcα₂nnelsH₂n−Hβmplβc₂tβonsHΔorHtαeHpro−uctβonHoΔH
nβtr₂tesH₂n−H₂cβ−sVH 6

208 yo₂−βnΣU−epen−entHelement₂lHcomposβtβonHoΔH˛–UpβneneH–OnHp₂rtβclesVH 6

207 OzoneHpro−uctβonTHnβtroΣenHoxβ−esTH₂n−Hr₂−βc₂lH₃u−ΣetsHβnHzexβcoHpβtygHo₃serv₂tβonsHΔromH“βcoH−eH
—resH“₂−resVH 2

206 •₂−βc₂lsHβnHtαeHm₂rβneH₃oun−₂ryHl₂yerH−urβnΣHNrn”–HZXXagH₂Hmo−elHstu−yHoΔH−₂yUtβmeH₂n−H
nβΣαtUtβmeHsourcesH₂n−HsβnδsVH 4

205 —αeHβnΔluenceHoΔHn₂tur₂lH₂n−H₂ntαropoΣenβcHsecon−₂ryHsourcesHonHtαeHΣlyox₂lHΣlo₃₂lH−βstrβ₃utβonVH 7

204 rv₂lu₂tβnΣHtαeHperΔorm₂nceHoΔHpyroΣenβcH₂n−H₃βoΣenβcHemβssβonHβnventorβesH₂Σ₂βnstHoneH−ec₂−eHoΔH
sp₂ceU₃₂se−HΔorm₂l−eαy−eHcolumnsVH 5

203 Oxβ−₂tβonHc₂p₂cβtyHoΔHtαeHcβtyH₂βrHoΔH–₂ntβ₂ΣoTHpαβleVH 3

202 Oxβ−₂tβveHc₂p₂cβtyHoΔHtαeHzexβcoHpβtyH₂tmospαereHâ��H“₂rtHZgHnH•ONlthsu₃NΣthxNlthWsu₃NΣthHr₂−βc₂lH
cyclβnΣHperspectβveVH 18

201 vmprove−Hsβmul₂tβonHoΔHβsopreneHoxβ−₂tβonHcαemβstryHwβtαHtαeHrpunzbWzr––yHcαemβstryUclβm₂teH
mo−elgHlessonsHΔromHtαeHtno•vryH₂βr₃orneHΔβel−Hc₂mp₂βΣnVH 5

200 —welveHye₂rsHoΔHΣlo₃₂lHo₃serv₂tβonHoΔHΔorm₂l−eαy−eHβnHtαeHtropospαereHusβnΣHtOzrH₂n−H
–pvnznpuYHsensorsVH 5

199 —αeHcontβnent₂lHsourceHoΔHΣlyox₂lHestβm₂te−H₃yHtαeHsynerΣβstβcHuseHoΔHsp₂ce₃orneHme₂surementsH
₂n−HβnverseHmo−ellβnΣVH 2

198 troun−U₃₂se−Hs—v•H₂n−HznXUqOn–Ho₃serv₂tβonsHoΔHΔorm₂l−eαy−eH₂tH•ˆ'unβonHvsl₂n−H₂n−H
comp₂rβsonsHwβtαHs₂tellβteH₂n−Hmo−elH−₂t₂VH 1

197 —αeHcαemβstryHoΔHOuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHr₂−βc₂lsHβnHtαeH₃oun−₂ryHl₂yerHoverHtαeH
tropβc₂lHntl₂ntβcHOce₂nVH 6

196 ze₂surementsHoΔHOuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHyβel−sHΔromHtαeHΣ₂sHpα₂seHozonolysβsHoΔH
βsopreneVH 3

(-)
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195 pα₂r₂cterβz₂tβonHoΔH₂Hl₂rΣeH₃βoΣenβcHsecon−₂ryHorΣ₂nβcH₂erosolHeventHΔromHe₂sternHp₂n₂−β₂nH
ΔorestsVH 8

194 –βmul₂tβnΣH₂tmospαerβcHcomposβtβonHoverH₂H–outαUr₂stHnsβ₂nHtropβc₂lHr₂βnΔorestgH“erΔorm₂nceHoΔH₂H
cαemβstryH₃oxHmo−elVH 1

193 pNlthsu₃NΣth_NlthWsu₃NΣthUpNlthsu₃NΣthbNlthWsu₃NΣthH₂lδ₂nesHβnHtαeH₂tmospαeregHconcentr₂tβonTH
se₂son₂lHcycleH₂n−Hcontrβ₃utβonHtoHtαeH₂tmospαerβcH₃u−ΣetsHoΔH₂cetoneH₂n−H₂cet₂l−eαy−eVH 1

192 ze₂surementsHoΔHβo−βneHmonoxβ−eH₂tH₂HsemβHpollute−Hco₂st₂lHloc₂tβonVH 4

191 p₂nH₂HΣlo₃₂lHmo−elHcαemβc₂lHmecα₂nβsmHrepro−uceHNOTHNONlthsu₃NΣthZNlthWsu₃NΣthTH₂n−H
ONlthsu₃NΣth_NlthWsu₃NΣthHme₂surementsH₂₃oveH₂Htropβc₂lHr₂βnΔorestlVH 7

190 qβstrβ₃utβonHoΔHΣ₂seousH₂n−Hp₂rtβcul₂teHorΣ₂nβcHcomposβtβonH−urβnΣH−₂rδH˛–UpβneneHozonolysβsVH 1

189 —αeHΔorm₂tβonTHpropertβesH₂n−Hβmp₂ctHoΔHsecon−₂ryHorΣ₂nβcH₂erosolgHcurrentH₂n−HemerΣβnΣHβssuesVH 24

188 nHconsβstentHmolecul₂rHαy−roΣenHβsotopeHcαemβstryHscαemeH₃₂se−HonH₂nHβn−epen−entH₃on−H
₂pproxβm₂tβonVH 2

187 vsopreneHoxβ−₂tβonH₃yHnβtr₂teHr₂−βc₂lgH₂lδylHnβtr₂teH₂n−Hsecon−₂ryHorΣ₂nβcH₂erosolHyβel−sVH 5

186
nn₂lysβsHoΔHΔunctβon₂lHΣroupsHβnH₂tmospαerβcH₂erosolsH₃yHβnΔr₂re−HspectroscopygHmetαo−H
−evelopmentHΔorHpro₃₂₃βlβstβcHmo−elβnΣHoΔHorΣ₂nβcHc₂r₃onH₂n−HorΣ₂nβcHm₂tterHconcentr₂tβonsVH2020
THY_THYbYdUYb_e

5

185 qet₂βle−Hcα₂r₂cterβz₂tβonsHoΔH₂Hpomp₂r₂tβveH•e₂ctβvβtyHzetαo−HPp•zQHβnstrumentgHexperβmentsHvsVH
mo−ellβnΣVH 1

184 pn“•nzHre−uctβonHtow₂r−sH₂nHoper₂tβon₂lHmultβpα₂seHα₂loΣenH₂n−H−βmetαylHsulΔβ−eHcαemβstryH
tre₂tmentHβnHtαeHcαemβstryHtr₂nsportHmo−elHpO–zOUz –pn—PbVXaeQVH2020THY_THZbedUZcXf 4

183 –βmul₂tβnΣHtαeHΔorestHΔβreHplumeH−βspersβonTHcαemβstryTH₂n−H₂erosolHΔorm₂tβonHusβnΣH–nzUn–“H
versβonHYVXVH2020THY_THabdfUabf_ 4

182 qescrβptβonH₂n−Hev₂lu₂tβonHoΔH₂H−et₂βle−HΣ₂sUpα₂seHcαemβstryHscαemeHβnHtαeH—zbUz“HΣlo₃₂lH
cαemβstryHtr₂nsportHmo−elHPrYYZQVH2020THY_THbbXdUbbae 6

181 –ensβtβvβtyHoΔHsp₂tβ₂lH₂erosolHp₂rtβcleH−βstrβ₃utβonsHtoHtαeH₃oun−₂ryHcon−βtβonsHβnHtαeH“nyzHmo−elH
systemHcVXVH2020THY_THbcc_Ubceb 8

180 zn—puâ��–ny–nHâ��HzultβUsc₂leHntmospαerβcH—r₂nsportH₂n−HpuemβstryHmo−elHcouple−HtoHtαeH–ny–nH
₂erosolHmβcropαysβcsHmo−elHâ��H“₂rtHYgHzo−elH−escrβptβonH₂n−Hev₂lu₂tβonVH 1

179 t₂seousHcαemβstryH₂n−H₂erosolHmecα₂nβsmH−evelopmentsHΔorHversβonH_VbVYHoΔHtαeHonlβneHreΣβon₂lH
mo−elTHW•sUpαemVH 2

178 –e₂son₂lH₂n−H−βurn₂lHv₂rβ₂tβonsHβnH₃βoΣenβcHvol₂tβleHorΣ₂nβcHcompoun−sHβnHαβΣαl₂n−H₂n−Hlowl₂n−H
ecosystemsHβnHsoutαernHxeny₂VHAtmospheric Chemistry and PhysicsTH2021THZYTHYadcYUYaded 6.8 1
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177 pαemβc₂lH“ro−uctβonHoΔHOxyΣen₂te−HVol₂tβleHOrΣ₂nβcHpompoun−sH–tronΣlyHrnα₂ncesH
ooun−₂ryUy₂yerHOxβ−₂tβonHpαemβstryH₂n−HOzoneH“ro−uctβonVH2021THbbTHY_dYeUY_dZd 4

176 uy−roxylH•₂−βc₂lH“ro−uctβonH₃yHnβrH“ollut₂ntsHβnHrpβtαelβ₂lHyβnβnΣHsluβ−Htoverne−H₃yHvnterconversβonH
₂n−H–c₂venΣβnΣHoΔH•e₂ctβveHOxyΣenH–pecβesVH2021THbbTHYaXcfUYaXdf 4

175 vnvestβΣ₂tβonHoΔHtαeHΔorm₂l−eαy−eH−βΔΔerentβ₂lH₂₃sorptβonHcrossHsectβonH₂tHαβΣαH₂n−HlowHspectr₂lH
resolutβonHβnHtαeHsβmul₂tβonHcα₂m₃erH–n“uv•VH

174 qesβΣnHoΔH₂n−Hβnβtβ₂lHresultsHΔromH₂HαβΣαlyHβnstrumente−Hre₂ctorHΔorH₂tmospαerβcHcαemβstryHPuv•npQVH

173 “₂rtβcleHm₂ssHyβel−HβnHsecon−₂ryHorΣ₂nβcH₂erosolHΔorme−H₃yHtαeH−₂rδHozonolysβsHoΔH˛–UpβneneVH

172 zecα₂nβsmHre−uctβonHΔorHtαeHΔorm₂tβonHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔorHβnteΣr₂tβonHβntoH₂H
_U−βmensβon₂lHreΣβon₂lHnβrH”u₂lβtyHzo−elgHNlthβNΣth˛–NlthWβNΣthUpβneneHoxβ−₂tβonHsystemVH

171 OrΣ₂nβcHnβtr₂teH₂n−Hsecon−₂ryHorΣ₂nβcH₂erosolHyβel−HΔromHNONlthsu₃NΣth_NlthWsu₃NΣthHoxβ−₂tβonHoΔH
NlthβNΣth˛†NlthWβNΣthUpβneneHev₂lu₂te−HusβnΣH₂HΣ₂sUpα₂seHδβnetβcsW₂erosolHp₂rtβtβonβnΣHmo−elVH 0

170 –pvnznpuYHΔorm₂l−eαy−eHo₃serv₂tβonsgHconstr₂βntHΔorHβsopreneHemβssβonsHoverHruropelVH 1

169 pomp₂rβsonHoΔHtropospαerβcHcαemβstryHscαemesHΔorHuseHwβtαβnHΣlo₃₂lHmo−elsVH

168 –ensβtβvβtβesHoΔHtαeH₂₃sorptβveHp₂rtβtβonβnΣHmo−elHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔorm₂tβonHtoHtαeH
βnclusβonHoΔHw₂terVH 1

167 “eroxyHr₂−βc₂lHo₃serv₂tβonsHoverHWestHnΔrβc₂H−urβnΣHtαeHnzznHZXXcHc₂mp₂βΣngH“αotocαemβc₂lH
₂ctβvβtyHβnHepβso−esHoΔHΔorm₂tβonHoΔHconvectβveHsystemsHonHtαeH₃₂sβsHoΔHr₂−βc₂lHme₂surementsVH 1

166 sorm₂tβonHoΔHsecon−₂ryHorΣ₂nβcH₂erosolHΔromHβsopreneHoxβ−₂tβonHoverHruropeVH

165 tlo₃₂lHemβssβonsHoΔHnonUmetα₂neHαy−roc₂r₃onsH−e−uce−HΔromH–pvnznpuYHΔorm₂l−eαy−eHcolumnsH
tαrouΣαHZXX_â��ZXXcVH

164 nHΔlowUtu₃eH₃₂se−Hl₂serUβn−uce−HΔluorescenceHβnstrumentHtoHme₂sureHOuHre₂ctβvβtyHβnHtαeH
tropospαereVH 1

163 ze₂surementsHoΔHOuH₂n−HuONlthsu₃NΣthZNlthWsu₃NΣthHconcentr₂tβonsH−urβnΣHtαeHzpznUZXXcHΔβel−H
c₂mp₂βΣnHâ��H“₂rtHZgHzo−elHcomp₂rβsonH₂n−Hr₂−βc₂lH₃u−ΣetVH 1

162 nutom₂te−HsequenceH₂n₂lysβsHoΔH₂tmospαerβcHoxβ−₂tβonHp₂tαw₂ysgH–r” rNprHversβonHYVXVH

161 Oxβ−₂ntH₂n−Hp₂rtβcleHpαotocαemβc₂lHprocessesH₂₃oveH₂HsoutαUe₂stHnsβ₂nHtropβc₂lHr₂βnHΔorestHPtαeH
O“_HproγectQgHβntro−uctβonTHr₂tβon₂leTHloc₂tβonHcα₂r₂cterβstβcsH₂n−HtoolsVH

160 nutom₂te−HsequenceH₂n₂lysβsHoΔH₂tmospαerβcHoxβ−₂tβonHp₂tαw₂ysgH–r” rNprHversβonHYVXVH2009THZTHYabUYbZ

(2009-2021)
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159 —ot₂lHperoxyHnβtr₂tesHP˛£“NsQHβnHtαeH₂tmospαeregHtαeHtαerm₂lH−βssocβ₂tβonUl₂serHβn−uce−H
ΔluorescenceHP—qUyvsQHtecαnβqueH₂n−Hcomp₂rβsonsHtoHspecβ₂te−H“nNHme₂surementsVH 1

158 O₃serve−H₂n−Hsβmul₂te−HΣlo₃₂lH−βstrβ₃utβonH₂n−H₃u−ΣetHoΔH₂tmospαerβcH
pNlthsu₃NΣthZNlthWsu₃NΣthâ��pNlthsu₃NΣthbNlthWsu₃NΣthH₂lδ₂nesVH

157 —αeHpαemβstryHoΔHntmospαereUsorestHrxcα₂nΣeHPpnsrQHzo−elHâ��H“₂rtHYgHzo−elH−escrβptβonH₂n−H
cα₂r₂cterβz₂tβonVH

156 –OnHΔromHlβmonenegHroleHoΔHNONlthsu₃NΣth_NlthWsu₃NΣthHβnHβtsHΣener₂tβonH₂n−H−eΣr₂−₂tβonVH

155
tlo₃₂lH₂n−HreΣβon₂lHeΔΔectsHoΔHtαeHpαotocαemβstryHoΔH
puNlthsu₃NΣth_NlthWsu₃NΣthONlthsu₃NΣthZNlthWsu₃NΣthNONlthsu₃NΣthZNlthWsu₃NΣthgHevβ−enceHΔromH
n•p—n–VH

154 qevelopmentHoΔH₂HsβmpleHunβΔβe−Hvol₂tβlβtyU₃₂se−HscαemeHP– V–QHΔorHsecon−₂ryHorΣ₂nβcH₂erosolH
Δorm₂tβonHusβnΣHΣenetβcH₂lΣorβtαmsVH 0

153 rVn“O•n—vONgH₂HnewHv₂porHpressureHestβm₂tβonHmetαo−HΔorHorΣ₂nβcHmoleculesHβnclu−βnΣH
nonU₂−−βtβvβtyH₂n−Hβntr₂molecul₂rHβnter₂ctβonsVH

152 vmp₂ctHoΔHtαeHβsopreneHpαotocαemβc₂lHc₂sc₂−eHonHtropβc₂lHozoneVH 1

151 qevelopmentH₂n−Hcα₂m₃erHev₂lu₂tβonHoΔHtαeHzpzHv_VZH−eΣr₂−₂tβonHscαemeHΔorH˛†Uc₂ryopαylleneVH 1
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72 p₂lcul₂tβnΣH“αoto₂₃sorptβonHprossU–ectβonsHΔorHntmospαerβcHVol₂tβleHOrΣ₂nβcHpompoun−sVVH2022THcTHZXdUZYd 3

71 pontrβ₃utβonHoΔHOrΣ₂nβcHNβtr₂tesHtoHOrΣ₂nβcHnerosolHoverH–outαHxore₂H−urβnΣHxO• –Un”VH2021TH 1

70
Oxβ−₂tβonHp₂tαw₂ysH₂n−HemβssβonHsourcesHoΔH₂tmospαerβcHp₂rtβcul₂teHnβtr₂teHβnH–eoulgH₃₂se−HonH
N₂mphlthβN₂mphΣth˛·N₂mphlthWβN₂mphΣthN₂mphlthsupN₂mphΣthYbN₂mphlthWsupN₂mphΣthNH₂n−H
˛�N₂mphlthsupN₂mphΣthYdN₂mphlthWsupN₂mphΣthOHme₂surementsVHAtmospheric Chemistry and Physics
TH2022THZZTHbXffUbYYb

6.8 2
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69
troun−U₃₂se−HβnvestβΣ₂tβonHoΔH
uON₂mphlthsu₃N₂mphΣthN₂mphlthβN₂mphΣthxN₂mphlthWβN₂mphΣthN₂mphlthWsu₃N₂mphΣthH₂n−HozoneH
cαemβstryHβnH₃βom₂ssH₃urnβnΣHplumesHβnHrur₂lHv−₂αoVHAtmospheric Chemistry and PhysicsTH2022THZZTHafXfUafZe

6.8

68 O₃serv₂tβonsH₂n−Hmo−ellβnΣHoΔHΣlyox₂lHβnHtαeHtropβc₂lHntl₂ntβcHm₂rβneH₃oun−₂ryHl₂yerVHAtmospheric 
Chemistry and PhysicsTH2022THZZTHbb_bUbbbd 6.8 0

67 pαemβc₂lHre₂ctβvβtyHoΔHvol₂tβleHorΣ₂nβcHcompoun−sH₂n−HtαeβrHeΔΔectsHonHozoneHΔorm₂tβonHβnH₂H
petrocαemβc₂lHβn−ustrβ₂lH₂re₂HoΔHy₂nzαouTHWesternHpαβn₂VVH2022THYbbfXY 0

66 outeneHemβssβonsHΔromHco₂st₂lHecosystemsHm₂yHcontrβ₃uteHtoHnewHp₂rtβcleHΔorm₂tβonVH 1

65 rstβm₂tβonHoΔHmecα₂nβstβcHp₂r₂metersHβnHtαeHΣ₂sUpα₂seHre₂ctβonsHoΔHozoneHwβtαH₂lδenesHΔorHuseHβnH
₂utom₂te−Hmecα₂nβsmHconstructβonVHAtmospheric Chemistry and PhysicsTH2022THZZTHcYcdUcYfb 6.8 0

64 pαemβstryHncrossHzultβpleH“α₂sesHPpnz“QHversβonHYVXgH₂nHβnteΣr₂te−Hmultβpα₂seHcαemβstryHmo−elVH
2022THYbTH_cc_U_cef 1

63 Oce₂nβcHemβssβonsHoΔH−βmetαylHsulΔβ−eH₂n−Hmetα₂netαβolH₂n−HtαeβrHcontrβ₃utβonHtoHsulΔurH−βoxβ−eH
pro−uctβonHβnHtαeHm₂rβneH₂tmospαereVHAtmospheric Chemistry and PhysicsTH2022THZZTHc_XfUc_Zb 6.8 3

62 uy−rotrβoxβ−eHP•OOOuQHΔorm₂tβonHβnHtαeH₂tmospαereVH2022TH_dcTHfdfUfeZ 4

61 –uppressβonHoΔHtαeH“αenolβcH–o₂Hsorm₂tβonHβnHtαeH“resenceHoΔHrlectrolytβcHvnorΣ₂nβcH–ee−VH

60 nHsourHp₂r₃onHOrΣ₂nonβtr₂teH₂sH₂H–βΣnβΔβc₂ntH“ro−uctHoΔH–econ−₂ryHvsopreneHpαemβstryVH2022THafTH 0

59 OuH₂n−HuON₂mphlthsu₃N₂mphΣthZN₂mphlthWsu₃N₂mphΣthHr₂−βc₂lHcαemβstryH₂tH₂Hsu₃ur₃₂nHsβteH−urβnΣH
tαeHrX“yO•rUY•qHc₂mp₂βΣnHβnHZXYeVHAtmospheric Chemistry and PhysicsTH2022THZZTHdXXbUdXZe 6.8 1

58 rΔΔectsHoΔHco₂lHcαemβc₂lHβn−ustryHonH₂tmospαerβcHvol₂tβleHorΣ₂nβcHcompoun−sHemβssβonH₂n−HozoneH
Δorm₂tβonHβnH₂HnortαwesternHpαβneseHcβtyVH2022THe_fTHYbcYaf 0

57 ntmospαerβcHoxβ−βzβnΣHc₂p₂cβtyHβnH₂utumnHoeβγβnΣgHnn₂lysβsHoΔHtαeHO_H₂n−H“zZVbHepβso−esH₃₂se−HonH
o₃serv₂tβonU₃₂se−Hmo−elVH2023THYZaTHbbdUbcf 1

56 nnHovervβewHoΔHmetαo−oloΣβesHΔorHtαeH−etermβn₂tβonHoΔHvol₂tβleHorΣ₂nβcHcompoun−sHβnHβn−oorH₂βrVHYUbX 1

55 —αeHvmport₂nceHoΔHp₂pturβnΣHyoc₂lHze₂surementUqrβvenHn−γustmentHoΔHzo−elle−HγPNOZQVH2022THY_THYXcb

54
vnvestβΣ₂tβonHoΔHtαeHlβmoneneHpαotooxβ−₂tβonH₃yHOuH₂tH−βΔΔerentHNOHconcentr₂tβonsHβnHtαeH
₂tmospαerβcHsβmul₂tβonHcα₂m₃erH–n“uv•HP–βmul₂tβonHoΔHntmospαerβcH“uotocαemβstryHvnH₂Hl₂rΣeH
•e₂ctβonHpα₂m₃erQVHAtmospheric Chemistry and PhysicsTH2022THZZTHeafdUebZd

6.8 0

53 rvβ−enceH₂Σ₂βnstH•₂pβ−HzercuryHOxβ−₂tβonHβnH“αotocαemβc₂lH–moΣVH

52 vsomerU•esolve−Hzo₃βlβtyUz₂ssHnn₂lysβsHoΔH˛–U“βneneHOzonolysβsH“ro−uctsVH 1
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51 nH—αeoretβc₂lH“erspectβveHonHtαeHnctβnβcH“αotocαemβstryHoΔHZUuy−roperoxyprop₂n₂lVH2022THYZcTHbaZXUba__ 1

50 –econ−₂ryH₂erosolHΔorm₂tβonHβnHm₂rβneHnrctβcHenvβronmentsgH₂Hmo−elHme₂surementHcomp₂rβsonH₂tH
NyUˆ�lesun−VH2022THZZTHYXXZ_UYXXa_ 0

49 pαemβc₂lHzecα₂nβsmsH₂n−H“ureHpomponentH“ropertβesVH2022THY__UYec

48 NewHnppro₂cαHtoHtαeHqetectβonHoΔH–αortUyβve−H•₂−βc₂lHvnterme−β₂tesVH 2

47 –e₂son₂lH−epen−encyHoΔHtαeH₂tmospαerβcHoxβ−βzβnΣHc₂p₂cβtyHoΔHtαeHm₂rβneH₃oun−₂ryHl₂yerHoΔH
oermu−₂VH2022THZefTHYYf_Zc 0

46 v−entβΔβc₂tβonHoΔHαβΣαlyHoxyΣen₂te−HorΣ₂nβcHmoleculesH₂n−HtαeβrHroleHβnH₂erosolHΔorm₂tβonHβnHtαeH
re₂ctβonHoΔHlβmoneneHwβtαHnβtr₂teHr₂−βc₂lVH2022THZZTHYY_Z_UYY_ac 1

45 “osβtβveHΔee−₃₂cδHmecα₂nβsmH₃etweenH₃βoΣenβcHvol₂tβleHorΣ₂nβcHcompoun−sH₂n−HtαeHmetα₂neH
lβΔetβmeHβnHΔutureHclβm₂tesVH2022THbTH 0

44 rv₂lu₂tβonHoΔHloc₂lHme₂surementU−rβvenH₂−γustmentsHoΔHmo−elle−Hclou−UΔreeH₂tmospαerβcH
pαotolysβsHr₂teHcoeΔΔβcβentsVH 0

43 ze₂surementHreportgHO₃serv₂tβonsHoΔHlonΣUlβve−Hvol₂tβleHorΣ₂nβcHcompoun−sHΔromHtαeHZXYfâ��ZXZXH
nustr₂lβ₂nHwβl−ΔβresH−urβnΣHtαeHpOnynHc₂mp₂βΣnVH2022THZZTHYYX__UYYXad 0

42 “αotocαemβc₂lH“ro−uctβonHoΔHp₂r₃onHzonoxβ−eHΔromHqβssolve−HOrΣ₂nβcHz₂ttergH•oleHoΔHyβΣnβnH
zetαoxy₂reneHsunctβon₂lHtroupsVH2022THbcTHY_aafUY_acX 0

41 ntmospαerβc₂llyH•elev₂ntHpαemβstryH₂n−HnerosolH₃oxHmo−elHâ��Hn•pnH₃oxHPversβonHYVZQVH2022THYbTHdZbdUdZec 0

40 rxtremeHαy−roxylH₂mountsHΣener₂te−H₃yHtαun−erstormUβn−uce−Hcoron₂HonHΣroun−e−Hmet₂lHo₃γectsVH
2022THYYfTH 0

39 pompute−H“reUre₂ctβveHpomplexHnssocβ₂tβonHyβΔetβmesHrxpl₂βnH—ren−sHβnHrxperβment₂lH•e₂ctβonH
•₂tesHΔorH“eroxyH•₂−βc₂lH•ecom₃βn₂tβonsVH 0

38 “ropertβesH₂n−HntmospαerβcHOxβ−₂tβonHoΔHNorpβnβcHncβ−HnerosolVH2022THY_THYaeY 0

37 “otentβ₂lH–tronΣHvnαβ₃βtβonHonHOzoneH“ro−uctβonH–ensβtβvβtyH₃yH“₂rtβcleH pt₂δeVH2022THY_THYbbe 0

36 uowH“αotocαemβc₂llyHponsume−HVol₂tβleHOrΣ₂nβcHpompoun−sHnΔΔectHOzoneHsorm₂tβongHnHp₂seH
–tu−yHβnHpαenΣ−uTHpαβn₂VH2022THY_THYb_a 0

35 uβΣαHt₂sU“α₂seHzetα₂nesulΔonβcHncβ−H“ro−uctβonHβnHtαeHOuUvnβtβ₂te−HOxβ−₂tβonHoΔHqβmetαylH–ulΔβ−eH
₂tHyowH—emper₂turesVH2022THbcTHY_f_YUY_faa 2

34 pαemβstryTHtr₂nsportTHemβssβonTH₂n−Hsα₂−βnΣHeΔΔectsHonHNOZH₂n−HOxH−βstrβ₃utβonsHwβtαβnHur₃₂nH
c₂nyonsVH2022THYZX_ad 0
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33 WorsenβnΣHozoneH₂βrHpollutβonHwβtαHre−uce−HNOH₂n−HVOpsHβnHtαeH“e₂rlH•βverHqelt₂HreΣβonHβnH₂utumnH
ZXYfgHvmplβc₂tβonsHΔorHn₂tβon₂lHcontrolHpolβcyHβnHpαβn₂VH2022TH_ZaTHYYc_Zd 2

32 zo−elβnΣH₂tmospαerβcH₂ΣβnΣHoΔHsm₂llUsc₂leHwoo−Hcom₃ustβonHemβssβonsgH−βstβnΣuβsαβnΣHc₂us₂lH
eΔΔectsHΔromHnonUc₂us₂lH₂ssocβ₂tβonsVH 0

31 rstβm₂te−Htβmesc₂lesHΔorHwetH−eposβtβonHoΔHorΣ₂nβcHcompoun−sH₂sH₂HΔunctβonHoΔHuenryOsHl₂wH
const₂ntsVH 0

30 “₂rtβcleUpα₂seHprocessβnΣHoΔH˛–UpβneneHNO_Hsecon−₂ryHorΣ₂nβcH₂erosolHβnHtαeH−₂rδVH2022THZZTHY_YcdUY_YeZ 2

29 nHrevβewHoΔHΣ₂sUpα₂seHcαemβc₂lHmecα₂nβsmsHcommonlyHuse−HβnH₂tmospαerβcHcαemβstryHmo−ellβnΣVH
2022TH 1

28  nexpecte−HsβΣnβΔβc₂nceHoΔH₂HmβnorHre₂ctβonHp₂tαw₂yHβnH−₂ytβmeHΔorm₂tβonHoΔH₃βoΣenβcHαβΣαlyH
oxyΣen₂te−HorΣ₂nβcHcompoun−sVH2022THeTH 0

27 rΔΔectHoΔHOuHsc₂venΣersHonHtαeHcαemβc₂lHcomposβtβonHoΔH˛–UpβneneHsecon−₂ryHorΣ₂nβcH₂erosolVH 0

26
pomput₂tβon₂lHβnvestβΣ₂tβonHonHmecα₂nβsmsH₂n−HδβnetβcsHoΔHΣ₂sUpα₂seHre₂ctβonsHoΔH
aUαy−roxyUZUpent₂noneHPauZ“QHwβtαHαy−roxylHr₂−βc₂lsH₂n−Hsu₃sequentHre₂ctβonsHoΔH
pu_pPOQpuZp´•POuQpu_Hr₂−βc₂lVH2022THYaYTH

0

25 qevelopβnΣHtαeHm₂xβmumHβncrement₂lHre₂ctβvβtyHΔorHvol₂tβleHorΣ₂nβcHcompoun−sHβnHm₂γorHcβtβesHoΔH
pentr₂lUr₂sternHpαβn₂VH 0

24 ntmospαerβcH₃re₂δ−ownHcαemβstryHoΔHtαeHnewHâ��Σreenâ��HsolventHZTZTbTbUtetr₂metαyloxol₂neHvβ₂H
Σ₂sUpα₂seHre₂ctβonsHwβtαHOuH₂n−HplHr₂−βc₂lsVH2022THZZTHYabefUYacXZ 0

23 ntmospαerβcHoxβ−₂tβonHc₂p₂cβtyH₂n−HO_HΔorm₂tβonHβnH₂Hco₂st₂lHcβtyHoΔHsoutαe₂stHpαβn₂gH•esultsHΔromH
sβmul₂tβonH₃₂se−HonHΔourUse₂sonHo₃serv₂tβonVH2022TH 0

22 pαemβstryTHstreetHc₂nyonHΣeometryTH₂n−HemβssβonsHeΔΔectsHonHNOZHâ��αotspotsâ��H₂n−HreΣul₂toryH
â��wβΣΣleHroomâ��VH2022THbTH 0

21 rnβΣm₂HoΔH r₃₂nHt₂seousHOxyΣen₂te−HOrΣ₂nβcHzoleculesgH“recursorH—ypeTH•oleHoΔHNOxTH₂n−H
qeΣreeHoΔHOxyΣen₂tβonVH 0

20 trNer₂torHoΔHre−uce−HOrΣ₂nβcHnerosolHmecα₂nβsmHPtrNOnHvYVXQgH₂nH₂utom₂tβcHΣener₂tβonHtoolHoΔH
semβUexplβcβtHmecα₂nβsmsVH2022THYbTHefbdUefeZ 0

19 “ro−uctH−βstrβ₃utβonTHδβnetβcsTH₂n−H₂erosolHΔorm₂tβonHΔromHtαeHOuHoxβ−₂tβonHoΔH−βmetαylHsulΔβ−eH
un−erH−βΔΔerentH•OZHreΣβmesVH2022THZZTHYcXX_UYcXYb 2

18 OrΣ₂nβcH“eroxβ−esHβnHnerosolgHxeyH•e₂ctβveHvnterme−β₂tesHΔorHzultβpα₂seH“rocessesHβnHtαeH
ntmospαereVH 1

17 •βnΣUopenβnΣHyβel−sH₂n−H₂utoUoxβ−₂tβonHr₂tesHoΔHtαeHresultβnΣHperoxyHr₂−βc₂lsHΔromHOuUoxβ−₂tβonHoΔH
˛–UpβneneH₂n−H˛†UpβneneVH 0

16 nHzo−ellβnΣH–tu−yHoΔHvn−oorHnβrHpαemβstrygH—αeH–urΔ₂ceHvnter₂ctβonsHoΔHOzoneH₂n−Huy−roΣenH
“eroxβ−eVH2023THZfdTHYYfbfe 0
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15 zo−elβnΣH−₂ytβmeH₂n−HnβΣαttβmeHsecon−₂ryHorΣ₂nβcH₂erosolHΔorm₂tβonHvβ₂Hmultβpα₂seHre₂ctβonsHoΔH
₃βoΣenβcHαy−roc₂r₃onsVH2023THZ_THYZXfUYZZc 0

14 –econ−₂ryH₂erosolHΔorm₂tβonH−rβvesH₂tmospαerβcHp₂rtβcul₂teHm₂tterHpollutβonHoverHmeΣ₂cβtβesH
PoeβγβnΣH₂n−H–eoulQHβnHr₂stHnsβ₂VH2023TH_XYTHYYfdXZ 0

13 —emper₂tureH−rβvenHv₂rβ₂tβonsHβnHVOpHemβssβonsHΔromHpl₂stβcHpro−uctsH₂n−HtαeβrHΔ₂teHβn−oorsgHnH
cα₂m₃erHexperβmentH₂n−Hmo−ellβnΣHstu−yVH2023THYc_afd 0

12 nHΔ₂stH₂n−HeΔΔβcβentHmetαo−HΔorHtαeH₂n₂lysβsHoΔH˛–U−βc₂r₃onylHcompoun−sHβnH₂queousHsolutβonsgH
qevelopmentH₂n−H₂pplβc₂tβonVH2023TH_YfTHY_dfdd 0

11 zo−elβnΣHnonUlβne₂rHcα₂nΣesHβnH₂nHur₃₂nHsettβnΣgHsromHproUenvβronment₂lH₂ΔΔor−₂ncesHtoH
responsesHβnH₃eα₂vβorTHemβssβonsH₂n−H₂βrHqu₂lβtyVH2023THbZTHfdcUffa 0

10 •zecαqogHnH“u₃lβcHq₂t₂₃₂seHoΔHrlement₂ryH•₂−βc₂lH•e₂ctβonH–tepsVH2023THc_THYYYaUYYZ_ 0

9 pontr₂stβnΣHvnΔluenceHoΔHNβtroΣenHOxβ−esHonHtαeHplou−Hpon−ens₂tβonHNucleβHnctβvβtyHoΔH
zonoterpeneUqerβve−H–econ−₂ryHOrΣ₂nβcHnerosolHβnHq₂ytβmeH₂n−HNβΣαttβmeHOxβ−₂tβonVH2023THbXTH 0

8 O_â��precursorHrel₂tβonsαβpHoverHmultβpleHp₂tternsHoΔHtβmesc₂legH₂Hc₂seHstu−yHβnH·β₃oTH–α₂n−onΣH
“rovβnceTHpαβn₂VH2023THZ_THZcafUZccb 0

7 –tu−yHonHtαeH–pecβ₂tβonHoΔHVOpsH₂tHOβlH•eΔβnβnΣH“l₂ntHsencelβneHtαrouΣαHnctβveH–₂mplβnΣVH2023THYaTHaeb 0

6
pomp₂rβsonHoΔHβsopreneHcαemβc₂lHmecα₂nβsmsHun−erH₂tmospαerβcHnβΣαtUtβmeHcon−βtβonsHβnHcα₂m₃erH
experβmentsgHevβ−enceHoΔHαy−roperoxyH₂l−eαy−esH₂n−HepoxyHpro−uctsHΔromHNO_Hoxβ−₂tβonVH2023TH
Z_TH_YadU_YeX

0

5 V₂lβ−₂tβnΣHuONOH₂sH₂nHvnterme−β₂teH—r₂cerHoΔHtαeHrxtern₂lHpyclβnΣHoΔH•e₂ctβveHNβtroΣenHβnHtαeH
o₂cδΣroun−HntmospαereVH2023THbdTHbadaUbaea 0

4 nutoxβ−₂tβonHzecα₂nβsmH₂n−HxβnetβcsHoΔHzetα₂croleβnHβnHtαeHntmospαereVH2023THYZdTHZeYfUZeZf 0

3 OzoneHsorm₂tβonH₂tH₂H–u₃ur₃₂nH–βteHβnHtαeH“e₂rlH•βverHqelt₂H•eΣβonTHpαβn₂gH•oleHoΔHoβoΣenβcH
Vol₂tβleHOrΣ₂nβcHpompoun−sVH2023THYaTHcXf 0

2 nntαropoΣenβcH“ollut₂ntsHvn−uceHpα₂nΣesHβnH“eroxy₂cetylHNβtr₂teHsorm₂tβonHvntensβtyH₂n−H
“₂tαw₂ysHβnH₂Hzount₂βnousHo₂cδΣroun−HntmospαereHβnH–outαernHpαβn₂VH2023THbdTHcZb_UcZcZ 0

1 nHYUqHmo−elHtoHretrβeveHtαeHvertβc₂lHproΔβlesHoΔHmβnorH₂tmospαerβcHconstβtuentsHΔorHclou−H
mβcropαysβc₂lHmo−elβnΣgHvVHsormul₂tβonH₂n−Hv₂lβ−₂tβonVH2023THeeYTHYc__cX 0
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