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I"HB& () (+") - +%6/(0" )

1&((0'23 4/,$&)

I&,OS&"‘/G,&)?O(,& !"#$%&'()*'+(,%-_ (&-$)'$+'('*_//$01"*'$234")'/")/$%/l , (/u*-$)-
+05$%"/.").""65").7-)4 °

8"+9):/#9/2&)70(,8 89:";-$4"$.7"<-.(0'()*';-$0%4-.(0'=)/&%5<")&">"1"0$#<")&

1&,05&+/6,&)'$%68+ 2@

1&3#+0;(0") 9%$*5.8-5)'$+ ()" A>B")$% A-& T -<HUSL ™ #' %o+ $%<()." +$%

&T"<"(/5%"<") & S+ +05$%"].")." =" (3-) [#" .+~ +O5$ISH T $%"/C
+$96"2(<HOETSI"ATS/"+O5$%6").")."-*"#)*")&'$) $234")
$).")8%(&-$)

<&/=)>&'&.0#0/47?) DEEB

<&/=)@$(A"4B) I"#$%&("$)* %, (- .-/0 1'28$34'2&558(- .-I0"
*(+06$("+3) 6&7)%"2&*&$#8'+9:(0

1$6%0((&=)§7 H@%.$HI(

I"#B)4&+30")CD&5030™) J?K

'$%6&+E

1&'30(050(?)C1&#$+0(?E 95,0-.

1/(&F) KJLKMLNKNN

1 "0) @K?0NP@LI"$*$?QNNMOK@

)

I"#$%&'()@;;+"5&+C3E)/'=)D&50&G&# C3EF

123456((16778) 9/841$8/18/ - %'/ 5 "1</=)8; 1)1/ $=, 1$778) 9/81PUQ/1 S #e$ #/ ;16 (()
<9/ VSR, S0 HUSB/I=) 4 5 181 3187 'S/ 5 (/AT ('="8(BI(*8/ ;I$H12 78" ) #$ (')

H/%&) D",& @#(0'7 /(& 0

I"H$%68& &() %oB$% 9%$R".&'S$B%*-)(&$% | | $4<%# K@LKML

*$+9%,-. (/. $$&0( T".7)-.(0'U'=))$1(&-$) =06<)%>'"2%&7 '
HO(4"%"'

1"+%&,(2""$-3 ( 8OM'V"(*"9% =06<)%>"2%&7 *

0
I"#$9%&' ()A03("+?F
3,/0C) =02 /H#06% , Y8 *I$U, )8'D/ ;1) IPSE/R, /) () 1 HFUBT/H0)>N= , SHF/*R) K, /)
=)= /#4018, YA/ -8 I, 408, /07 )=/ #400/18/4$778) 9/ ;50
¥ 4;'0)8'S(0) 8PS HFUSH ;047 /(0
¥ H($8>'=$")#)

0
3) 08/ < /48 , SHE/IR) I, 03 )= /#861=) #4$=80, /0C) =02 /HIB%E , )81) 812 1 /80
H, SHF/HR)R, 407 ) =02 /HUS8/ %P P$8'D/ ;0'#, /D) () 1 HFISA(/I#18/9/8* /0=, 8)#) O F'=3(
)8 /801($8/*809/8* ) #>'848)')
*+&/(&=)6% 1A"+()1&3#+0:(0™)".)*A'283

454 KWKNLNKN H(%.$H(II( ' TKX +-06/& % (+&'%"1-"A
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654 @NLKNLNK H(%.$HICO*Y)*%"( | 1"%/-$)@
£)%-0"
754 NMLKNLNK H(%.$HAICO*Y)*%"(  (0<$/&%-)(0*%(+&
£)%-0"
854 K@LK:LNKI HO%.$HUICO*Y)*%"( | #%"0-<-)(%3'1"%/-$)C*"0-1"%"*'&$'%"1-
£)%-0"
954 NQLK:LNKN H(%.$'H(II( CY)*%"( 5#*(&"1"%/-$)C'(+&"%'\E'%"1-I-$)
B%-0"()*>(<-")
H(0(%*Z

54( :@L:LNKNN H(%.$'H(II( CY)*%"( 5H*(&"'1"%/-$)'(+&"%'| 2Pt $<<")&/
B%-0"()*>(<-")
H(0(%*Z

54( KILKMLNKI H(%.$'H(II( CY)*%"( +(0'1"%/-$)
B%-0"()*>(<-")’
H(0(%*Z

)

* 028+/(0")/'128%& (F)"#$%& )<"#/(0") )

3, J0$A/*09/8 Y HI)N, M=) H8) ((/ 303 )= /HU*) 8/ #5968 #()
<( | "H$%& 2
1=>( | 8"/-&"IC'#(&")&/C'+-0-)4C"&.? '
1=2 (| >"<3$)/&%(&$%

?2( B&7"%'
0
)@ | 95,0-." *
>?2( | S$)+*&-(0C'$)03'+$%'<"<,"%/'$+&7".$)/$%&-5<'_-).05%-)4'&7"S$<<-//-$)'  +
F'%1-."I"

E=—4

[=—1
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2 NAUTILOS

BI"#$%&' () *'#+, '

T7-1'%"#$%&'+$%</H#(%&'$+'&T7"*"0-1"%(,0"/+%$<'&7"[YaT=VBF#%$R".&' A7-.7'7(/'%"."-1"*'+5)*-)4'+%$<’

&7"E5%$#"()'a)-$)N D$%-1$) NKNK'%"/"(%.7'()*'-)) $1(&-$) HU%$4%(<<""5)*"%'4% ()& (4%""<") & [$"
@K@KKKPNO?' T7"S$<<5)-&3'-/)$& %" /#$)/-,0" +$%' ()3 5/ &TE8, =< (*"$+ & 7" .$)&")&'$+ & 7-/"
#5,0-.(&-9$)?

[YaT=VBRY"A'Y##%$(. 7'&$'a)*"%A(&"% T".7)$0$4-"/+$%'=))$1(&-1"CHABAB." ()’ $,/"%1(&-$)’
-I'()) DNKNK'#%S$R".&' +5)*"* 5)*'04' & 7" b5&5%" $+' F" (/' )*'B."()/' bO(4/7-# =)-&-(&-1"C' $$%*-)(&"* 3"
&7"[(&-$)(0!"/"(%.7'S$5).-0'$+'=&(03'_S[IC'S$)/-40-$'[(I-$)(0™*"00"I-."%. 7"=8%-)4/ &$4"&T" %'

A%$54# $+N@")&-&-"+%$<' @ @' E5%S$H"()'.$5)8%-"[' A-&T'<508&-*-/.-#0-)(%3" 2" %&"%()4-)4' +%$<'$." ()

)I&Y%5<")&(&-$)' *" 1" 0$H<")&' ()*' -)&"4%(&-$)C' $."()' I")/-)4' O*' | (<HO-)4'-)/&Y%5<")&(&-$)C' *(&('
#9$."//-)AC' <$*"00-)4' ()*' .$)&%S0C' $#'%(&-$)(0' $."()B4%#HT3' ()*' ,-$0$43' ()*' ".$/3/&"</" ()*
-$4"$.7"<-18&%3' [5.7C' A(&"%' ()*' .0-<(&" .7()4" /.-")."C' &".7)$0$4-.(0' <(%-)" (##0-.(&$)/' (*
%"/"(%.7"-)+%(/&%5.85%"/?

[YaT=VBF A-GOW)Y <(%-)"$,/"%1(&-$)'()*'<$*"00-)4'4(#/'+$%' . 7"<-.(0C' -$0$4-.(0' ) **""#'$."()'

H73/-1" 1(%-(,0"/ &T%S$547' &7" *"1"0$H#<")&' $+' (' )"A’ 4")"%(&-$)' $+' .G&+".&-1" [")/$%/" ()*

/(<HO"%/C' &T"-)&"4%(&-$) $+ &7" (+$%"<")&-$)"* &" . 7)$0$4-"' A-&7-)'$,I"WALFH $%</ ()* &7"-%'
*H0$3<")&-)'0(%64E (0" +"<$)/&%6(&-$)/'-) E5%$H#"()'"(I? TT"+5)*(<")&(0' (-<'$+' & 7" #%$R".& A-00'

&S S<HO"<")&'()*"2H()* . 5% %" )& E5%S$H"()'S, /"% 1 (&-$) &$$0/'()*/"%1-."IC'&$'S,&(-)'(.$00".&-$)’
$+*(&('(&('<5.7'T-47"% #(&-(0'% UB&-$) C'&"<#$%(0'%"450(%-&3'()*'0")4&7'&7()'.5%%")&03'(1(-0(,0" (&'

&% $&7'&Y0(*-&-$)(0'()*) BYo(*-&-$) (0™ (&('5/"%/?
[YaT=VBF'-/'$)"$+&A$H#SR" &/ -1'05) & 7" Eac/"++$%&/ &3 [5#H#$%E& S+ & 7" E5%S$#" () F&Y6(&"43'+$%'
&$'<"(/5%" & 7"E/")&-(0'B."()'d(%-(,0"/_EBd"?

H$%"-)+$%<(&-$)'S)' &7 " #%$R".&".()',"+$5)&E7 &&#/eLLAAA?) (5&@BKNK "5

9s%-./0)1+,

f[YaT=VBF' S$)/$%6&-5<?' S$#-"/'$+ &7-'#5,0-.(&XKN/$' $+"28&%(.&/' &7"9X$3'$)03' " <(*"
A-&T'%"+"%")&$'&7" #5,0-/7"V?
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(9(":,3;(-7:++121 Teeteteteteteteteteteetetetesietatatatasssastetetetesasesesatmteteteteteteset et eeasat sttt et et s enanarararasanteas <
137, 006-63%12(T-w oottt ettt ettt ent ettt et ettt et s st n ettt ettt n st =
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=>L  L555%+(2$#/*- #(2% vt
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SHEIK'PI™0; /9) 8/ S 08) 08, 703 /% FHISH ; DSA8'=$8 ) #0)>1$0; %) (97 3 1) ABF/#1? /$*UB/ 2 /#40*B*4/ 20
@$*/ ;D)) 78'=$(0P/$U8/ 2 /HOYD6) 8/ *=/H=10: 0/ H=  HFO) T /="' =1(%)8) 7, )8/ "=, ($8/0
*/4#% (/) ()ABF/#13 , 18/ 7)SUITS/*/HEHSIF /#1851 448) s %=8 ) ) #R , /17 , B¥'=$(0$*7/=6*0) & , /1
YABF/#+#: %=/ 100 SU6)8/*=/H=/0 ~h/#=#F) $#30 ,7H=/0 Y08l %t %0 *) ) >)8) &, /0
DT/ 2 THSE)H 1'E, )YU8/ S HFISI*/ (/=8 9/0) T&'=$(0>' W/ 818) 1*/ T$8$4/0/A="4$4' Y HI(F , 8058) 20
&, /()87 *=/H#=/08*/ ()

BI=$8/5%(0*/(/=8") )08, /1) T8 2S(>(%)8) 7, )8/0, $HQ/ /T /8)82/ 18450, 7#=116., /03 /63 (D)
8,V (/=08'=$(1" 27 (/ 2 1H8$8) #1$8/178) 95 /10

BU'8*UT8)EYEBT /N ; /+ FH/ 5 1$H5$08'=$8/ 30/ $8(BY' & , /178)0/=878) 9" ; /3 1$18/5/8/#=/16) ) (1>) &0
&, /0=, $65=0/8'D$E")H) )V &, /0 T8H="T(/") 3, FH1 &V Y #/ 1 /80 O/8* Y41 ,$9/0 @/ /4) 1 /' F#t/ ;) #)
$=2)8; $H=/01 '8, (LRANR) D040, /') 1 $A/878) YA=SHH#FUN "=, 01 )Uh(5 0/ ; W6 70HIS%) (968 ) #05%((BI
=) 2700 1'E, 08, /'8) =88/ H#40 *B*/ 2" 3, /0 ($E/8 <8/ T H) M8/ '8/ ;) &, /1=) #4/AD )G, /1
T8)I/=00 1 $X0=)#+ 1 /87 50 1) 88, ()" 7(/ 2 /H'H) 8 /808 1$=" (83808 , /18/= , #) () FBIESSH+>/8)
D&, /1> H#$(0%* /801" /) LRATY)
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<06+,$7,70)3/'6

T'F%8/0PSNC/ > #' &) #)>&, /07, $* /0%, S8@/8 ¥ /70, /I/A="8#FISH ; &, /0(%) 87*=/#80* FHS(*IUOWP .*

T'FU8/0-504A$ 7 (/0)ASI* /8% 708 IP /S U8/ () 8/ *=/H#=/1H17 , $*/1* , SRUOW PP
T'FU8/IKNI3BT =S/ AT YA/ HRS(D(0) 8/*=/#=/141; /=$BIS>/BU/ A= SSE ) HIF , G0/ AL =4 Y 1P
T'FU8/0L50X()=E0; '$F8$20) >4, /178) &) B 7/ IPK’
T'Fo8/IMS0X ()=E0 ; '$F8$P0)>ME , /1B*6/ 2096%/ 5 (&) 8/ *88 , /IC20+/#+)8l 1P
T'EUS/INS () 8/ *=/H=/1; /=$BIR 2 /1$#;0; /9'=/072 /$*U8/ 2 /H38/*) (8" ) 1K'
T'FU8/I050T" , 1*0689'9$(05==) 8 5 "#FIR)0; >>/8/480; **) (9/ ; 1) ABF /#0881 -K’
T'FUS/ISKY'F , 05 /4 4BIZ ; +3TZZI/ 288 #FI(0) 8/*=/#A('F , 4040 ¥ $4/806# s /B \ICF , g -L
T'FUS/T]NZ8+3TZZ0=)$8/ ; S 2 7(/17$88'$((BI/ATY*/ ;) D\ICF, 804052 @' /7#S8N , 'F , 0; /44480

) (068" #0 M
T'FY%8/1P 5178)&)&B7/1°Pl N
T'FY%8/IPP5I78)4)4B7 /17~ -0
T'FU8/0P-54, /0>"#$(078)4)&B7 /0 1-S

0
<06+,$B1/$#.%6,5#(, 888/'405+0%$#6,,
0

HHS&AY%"BY., 1&C%,%B%.,
)- DE)) ( #(00(*-5<_=="0C @K GED GNEY(GNC:CMBO)&}H+05$%$#7") BEY6#73%-)
)BDE)) ( #0(&-)5<_=="0C@KB@OGNEY(GNC:CMBO)&FH+05$%$#7") BEY6#73%-)
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BC B+/$(31+0%$# '
| 033",58=)"J728")3& 30(BH+"$2A) $"+&3H#& #&) K& #AD'2) % &/3$+&Y08 (B
SISO/ /SHUB/0)ABF/HIBSE/ A (8" s KUM= H=/07 /=55 FHIUPVN3 , /0 8H80+/4%) 8406*/ 5
&, JOH($RED/(/=88) ; /0U-V0&)0 - S6S44>B) YABF/H0$ 2 )6t /'8, /80 HOFSH) )80 # (= %' *03, *OE'#30)0
(/=68) 3 /0 $#:0 &40 79) (he ) #¥0 $8/0 8/('SA(/0 @%8) , $I/0 $0 3 *$; 9SHISF/ 08, /B0 =) 2 /0 *2$((0
$2)064640 ) ) YABF/#0'#1) 83 /818)) 2/$*%8/08, /0)ABF/HIBSE/) 1 "= 1=$H0(/$08)0 P/ $*%8/ 2 /440
88)80 | 74k, /000" ;0 044$8'="0
1) V$:$B*R, /02)*478/="*/1$#;07) TH(SH0)ABF /4% /#+)80$8/0) 7&'=$(18$*/ ;"0_7/=">"=$((BH&, /B0
U*/0 &, /) SO0)B/*=/H# T8YT/88'/*) Yo =/88$H) P$/8'S(0 &)1 3 /8/82"#/0 &, /) YABF/#0 886/ 3, ")
$778)$=,03)/04) A=) %2 /I$#BI )ABF/#I St 0=$H1$=, ' /9/) 2 /$ U8/ 2 /444 18, 10 78/="") #)
$8) Ut 5 (8, /177 2" IH/8ES #I2) (/=0(/*00$*/ 5 1) #0S8) PH0h= , I$XI<08., /# % PUNZS( ;% PHZ($8 #6720
H$8@) #60 /8= UKHNV) $8/0 #$A08S((B) >(6)8/*=/#40 ¥ ,'= 0 P/ $#1&, $8&, /BI$8/0 /2" 6 #FI ('F, 80 '#4
=/80$H) VSO/(/HF, D 1%%S((B) ‘0 &, /08750 > /(300 ¥, /#1 &, /B0 $8/0 /A="8/ 30 @BI ('F &0 #) )&, /80
1 SO/ (/#F, N06+9S((BIHE, /00(06/D' /(313 , /17$88'=%($8'4BI) MK, /07879 YU+(BIP/H#E Y/ 12 (/=0(/*)
08, S48, /' 8(6)8/*=/H#=/0*1$>>/ =4/ S (0BI)ABF/H#0) 8, /801 )8; ik, /1P 8/0) ABF/#11#1=) #a$=40
V'8, 0, /N02) (/=050 I/ D)8/ *=/H8K, /BISS/03, 07 | /#) R THYHIM=S((/ s 8, /02 %/ =, #FD
Yol /() 8/*=/#=1"0
3, "40: /4=, HFI=SHIO/1=) P T/ 501 '8, 08, /0 &/84#\) (/817 2 %$E Y HISHD) () 1 HIUKVAL

I
—0=1+Kq-T0'[02]=1+st'[02]

I )

C,/8/%

lo : Fluorescence intensity at 0% O,

I : Fluorescence intensity with actual O, rate

Kq : Quencher rate coefficient

To : Fluorescence lifetime at 0% O,

[0:] : Oxygen rate

Ksv : Stern-Volmer constant (K - To) )

0
3,/0_&/8HN\)(P/8) /2 USE)H * ) 108, /07, BR=$() $#;0 ;'8/=80 (‘HE) @/8 1 //#08, /) T8/%/H=/1 )
YABE/#1$# 3, /VH#8/#+8BI) R , /D6)8/*=/#=/"3 , ISTT8)$=, )N/ $*U8'#FW., /1) ABF /#8380, $)
DSHBIS  ISHSF/H00/ =3+ /0'80 , SOSN8/ *T) /18 2 /13 ) /1) 8=)#*0%2 /1) ABF /#0$# 30504 &l
/$+(BI7) *)#/ ;W00

0

-(&'30(?) 6/3&AALH'E I/ (BUSHI8, /0_&/8HN) (P/80/ %S )HIB/ (/) HI5(I6) 8/*=/#=/ ' Ha/ #* 4B
*/9/85(0 $TT( =S YN U0 &, M 73852 /8/8)8)0 2 /$*U8/08 , /) YABF/#0838/0 $40 5 Y#/0 #0USV 3, ™)
$778)$=, 00/#/>'40)508, 1$0) 9/+ 2 /HL ) #/ ;1S ; OSHISF /=) P 7$8/ ;1808 , /0=($**=$(09%*/0)>04., /1
H($8E0/(/=88) ; /"0 [#5) BRY6HSE/ (BHIE , /0'HA/H*' 4BV /7 /4 1HI) #1/ NS SHS(17 /36080SE ) #4154 5 1) 4
&, /0; TF8S; SADH0)SR , /0(06) 8/*=/#UP$4/8'S(UKI)

3, =) HHSH=BI) G, JD(6) 8/*=/H=/0HASH8BY) 97818 P /0'HO) (9718, SAIE , /1% /#% ) 8106+ 4O, ™
78)7/8iBI#// ;08))0/0=3(' 0838/ ;0587 - %o/#4(B' O )8/ ) 9/8M , /02 /S U8 #FI* /8670 , $+08)0@/09/8B1
8) @Y @/=$%*/0 S0+ 2$((0 =, SHF/0 Y&, /) H/# 8B )G, /0 / 26 HF) (F 80 '# 2 %=/41$0 3 >>/8/#40
S(0)8/*=/H#U(F , 8 #4/#-'8B"3 , MI78) Q(/ 2V, /1*$ /1) 80, /I(F , &) **/X18/8 1 //#%, /1/ 286/ 8)
&, /() 8/*=/HU PS8 S(1$# 08, /08/=/ T8 ST HS((BUL, /0%/#-'%'9'4BI)SNE , /08/=/ TR IS(*)I#// ;1)
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:AJ38) 3A0.() 6/3QEEHUHHFIE, /15(6)8/*=/H=/1#4/#*8BIHO) O/ PSHBI ; *$ ; ISHSF/*)) P$#B)
1)8EX) /AT()8/ 30 &, /0 7)< @' (480 )0 P/$USHFD &, /0 ()87 *=/H#=/1X0 (/8 2 /") A/ $*U8HFI &, /0
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@/0; /897 51$*>) () 1 HIUKVA0

T
— =1+ K - [05]

0
c,/8/%
To : Fluorescence lifetime at 0% O,
T : Fluorescence lifetime with actual O, rate
[02] : Oxygen rate
Ksv : Stern-Volmer constant 0
0

3)IQ/ISR(/IE)1 /8708, /()87 *=/H=/1(>18 2 /&, /1T, $*/1% , SUQ/& N /10, /1/A="EHFI* FHS(0
$#3 06, /D) 8/*=/#0* FHS(=SHIO/W6/ 513, “0=$#I0/0; YH#/01 '8, 1&, /1) (() 1 'H#FI/ %S4 ) IOV

_ tan @
_Z'H'f]

T

c,/8/%

Fluorescence lifetime with actual O, rate
Phase shift between exciting and fluorescent signals
f : Signal frequency )

0
3,07 ,$%/0% S0/ Y /7#08, /08 )R FHS(6 0=$#00/0; /57 0803 YR/UHE, /1) () 1 '#FI7'=8%8/5

- tang =2xnfr
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<L signal

F AN

intensity

signal

time 0
"#$%&) *&+""-".," +'-/&'0/12&'2/"+-'3&-4&&,'-1&' &56"-" #'1,7"-/&'+8%.%&26&,-'2"#,182'9:;
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Signal Photodiode Pre-Amplifier

Reference LED

Blue Excitation
LED

Optical Filter (OF3) \IJ Optical Filter (OF1)
| l/

—K::i
I
PMMA Disc Optical Filter (OF2)

Optical Isolation / Sol-Gel Coating
Layer 3 ;M

)
I"#$%&)'=51>08&".+'1'2&-$0"-.">&12$%&'+8%$.%&26&,6&?2'0/12&'2/"+-'9:;
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$(/0 &)1 ZA="8/0 * FH'=$HU(B &, /) >6)8/*=/#8) 2$8/8'S() &)1 TF/#/8$8/g) $4/81$8;%) JH)UF 0
S06)8/*=/H('F , &0

D0 40 “H8/B/ G HFO YD PLHE ) H &, $U08, 10 5 FXFHIB/ TS/ 144/ 1) #0&, /0 T'=8068/0 $@) 970 =% ; /4 $1
/)40 (F, 00 %)U8=/0 1 ,'=, 0 ) ()0 > (87870 12TKID 3, 0 */=2)#:0 (F, 80 )%8=/0 , $*1 &, /1 *$2 /1
1 SO/ (/#FE, 108, /1) 8/*=/H#('F , L TEI7%87 ) * /I 80P /$*U8/18., /05 /($BI'# ; %=/ 3 0@B0E., /0('F , &0
12 ) HSH 2 8, /1 (/=88) #'=1T8) =/**#FIS(() 1 '#FIE, /HE)18/$= ,02)8/1T8/="*/18/*h(&*")
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0
"1 #as0 1#( S+ %
)

L, $"+&3H&H&) =&#/?) 6/38F033",5&=) "1?2&") 3&'30'2) :+0'#Q:83, /0 78/9')%*) 2/&,) 140
* ) 1/ ;0P$HBIS ; OSHASE/HISH# ;19(8/S ; BI78) 9/ ; 1SIF8/$40/>>'="/#=BI) #=/14., /1=8'8'=$(0$*7 /=80%= ,
S48 2/ 9$8'SH=/0 $#30 /=, $#'=$(1 */8067*) $8/0=)88/=8(B0 =) #+' 1 /87 31 17978, /(/** $#)4., /8
$778)$=,0, $00//H/AT()8/ ;0$#:0% ) 1/509/8BIF) ) 5 08/*%(&*13, *I$778)$=, 1":$(*)0@$*/ 5 0) #)
&, /D5 (0)8/*=/H=/0 (5182 /01 "= 08(0) 104, MOE#;0)50 3 /*FHIR)IE//T0&, /0S5 9$HSF /50 )0, /1
78/9")UHBIP/H)#/ S 1$TT8)$=, /+13, /05 /SI+R)D; '8/ =8(BIP /S U8/18, /0(>/8 P /1=) #-i$Hale 16
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V$O/(/#FE, 8 3 /=8/$*/0/AT)HIHUS((B3, *=$#10/0) @*/89/ ;0418 /IF8$7 ,00/() 103, "*IF8$7 0
* Y UHE,7,)8) 1) s /I FHS(1; 8/=4(BIP/$*%8/ 5 1GBISH) *="()*=) 7/"0

0.3 High density palladium in ambiant air : photodiode direct signal
. T T T T T

0.25 §

o
N
T

0.15

o
N

Ustart

signal voltage [mV]

o
o
)

o

-0.05

0 0.2 0.4 0.6 0.8 1 1.2 14 1.6 1.8
time [ms] 0
I"#$%&AB0"618'&50.,&,-"18'+8%.%0&26&,6&?2'7&61B'1+-&%'&56"-1-".,'8"#/-'&5-",6-".,

3)) 2/$U8/08, V' EHS(E, /05(0)8/*=/H PSSO 1 ,'=, 0 HIE, S0 =$*/80 S0 7$($; % P+@$+/ 50
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$A0. PH)HE, JIFSST , 82/ (#106(?) UIHHESHIBIE, /07, )8) 37 3 /0S89854 ; 00BIE , /1/A="8$8") ¥
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&, /15@)9/IF8ST , 1% ) WS/ 10, %kt 8/ ; D) P'=8)*/=)#; XI0/>)8/18/ 3=, #FI=) 2T (/8/0; $8EH/*3)
&, /03 /=$B007/8/=4(BI/ATYHIHES (13, FOUH=8"YH)A8, “0/AT)#IHES() 5 /=$BI=$#00/0 ; /*=8'0/ 50
18,08, /0) () 1 HFI/ %8 ) #)

U(t) = Usar -e—t/T)

0

3, ") 2/$H48, SUE, /0$=8US( (/8 R/0YE, JD506)8/*=/H=/0el 1 ,'= 040 ;'8/=4(B18/($&/ 301804, /0
YABF/HI8S/0M$==/* Q/0) =116, /AT YHIHES(), $400/ /#1=, $8$=8/8'D/ ;03 , "=, $8$=8/8'D$&") #
=$#00/0/$* (B ;) #/0GBIESE #FIE ¥ )I$8G"48$8B7) #440) #08, /0=96897 0184980 [ resdI S ;01800 [ o6l
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_tstart/ U _ U . _tstop/r
Ustart = Usar - € T stop — Usar " € U
0
Y/#=/5
Ustart — Ustop N I = tstop — Cstart _ dt
e_tsmrt/z- e_tswp/., In (Ustart) In (Ustart)
stop stop /)

0
C'E, 08, /07879 )1/ - USE ) HVUHT) @/ 0 HISI$0=) P TIESE Y HIR) IF /808 , /0$=8%$(0(>/8 2 /0))
&, /) 8/*=/H=/1$# 08, /8/>) 87008, /1$=8%$(0) ABF/HI8SR/ 16408 , 07 ) #8008, 0$778) $=, 1=$#10/1
L/ IS PWESO/IS0 , J0)HAISHSBH #F0, /07 , $*/1% , S8 IXUE08 , /8/0$8/08 1 )IQ'FI$ ; 9$HESF/*08)!
)=UH)HIE, L05)8/*=/H=/0; /=SB $0)508, /07, $*/0% 5803, /0>'860) #7048, S804, /8/00#))
OVHF/BISHBI#// ;0N #FD) 78'=$(05" (@/8XI$H) ¥ | ZH)'80 0/ =/**$8BI)) 2 /$*U8/0% , /() 8/*=/#=/
(F, 808, Z8/10) 1) 8/1/A="888" Y HI(F , IUKVD3 , "S0% 27 (> /%05 8$*4'=$((BI&, /127 =, $#'=$(1*/8%70)>0
&, J0E/H#)8N3, J05/=)# 0)H0HR, S48, IS T78)$=, D4/ / : ¥09/8BI% , )87 /8") s 0)A('F , &0/A="4$4") #3)
U=, 02/$SH (/0 /HISFBID) /A=8/08, /D5(0)8/*=/H3 P$/8'S(13, ) P'F , 80 /0 #+ FH>' =480 #)
* 19/ 8S( /806 THSH ; D+ /I=S*/ QU HR , /=S /D)NSHY P/ 5 3/ 5 1BH8/ 20D $H ; $8)8BI) KSBF/80
$0 3 /4FH) 16,08, /0 () U/40 7)*0(/0 7) 1 /80 =)#0278)#) £)1 @S # &, /0 PN 2% 20 1)8E#FI
- 0858 ) ) HI@SEE/B /113, 8., 8087 78) $=, NTB/*/HUHFIE, /12)*60$ ; OBHISF/+)™08, /) #/08., $4l
1 ((1G/0%*/ ; Y88, /804408, /078))/=806)0; 79/ () W, /IC20%/#%) 810
0
+("(?:&)=&302))
3, /078) 7)*/ ;078)8)4BT/0#/F8$6/*0, /1) () 1 HFIUH=E ) HS(4' /3]

¥ i'F, /AR 89 #F \0TACY)

¥ TOR)S/*=/HA(F, 8$= 0+ 8)HIZ, Y8) ;) 3 /0SH 5 (SHS() F'=078/+48/ 82 /#40

¥ 3 2/02/$%8/ 2 /#0I3CH

¥ C$6$I78)=/**#FIAH I

3, /000)=ED; '$F8$20)5M, /1=) P 7(/&/178) Y4BT /10 | ) VI, /1> F%8/10/() 10

photodiode
[

start Hardware setup : to be
Microcontroller Time Analogic defined (0°, 90°, 180°)

(data processing |« measurement signal

& communication) (TDC) SWOP | processing

UV LED

Serial interface
(RS232/RS422/
RS485)

UV LED
driver

connectors

I"#$%&)'D8.E7"1#%1>".+'-/&'0%.-.-B0&

<NI)=+05&I8, /01 ) (/I7P/$*%8/ 2 /H4-4$86-0S( 1 $B*01 "¢, (SIL\ICF , &b($*, 13, /8/>)8/5%., /00) $8 0
2040, $9/08, /07)**'@'(4BIE)0 ; 8'9/0$#014C"1640'8) , $X0@//#))@*/89/ ;60 5 /T/#; HF)#IL, /18/ %)
*/GRTHE, SUF , A0 HA/HGBI0) ¥ /+1=SHIO/ 0= F#'> =$HL ™8 , /#W/=/**$8BIE)(, $9/08, /07) @' (‘4B
£)0;8'9/1$#0i4C) 18, 03 ">>/8/#09) §$F/*13, /10)$850 ¥ '(OF/#/8$8/0'640) VHIP-\I$*) ; />$%(8i4C)
0) (ASF/0$*0'80 408, /09) (6SF/0%*/ 50 ; U8'HFI& , /178/( 2 #SBRIG/*4*1Y) 1 /9788, /0@)$830 1 (0, $9/0
&, /07)**'@'(4BIE)I@/); 8'0/HIBBISHI/AL/SHS(19) (BSF/ 060 IS (*) ' H4/8/ 4 HFIR)), $9/0% , /1) 78')H0))
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*J(/=EHFD 3 S8/ #0* ) U8=/ I $H68 FF/80>) 808, Z05($* , /13, /0%+/8) 1'((08, /#0 , $9/18, /1=, )'=/10)]
88'FF/8 , /014C08) 214, /IIH [§8, /03CHI) 8D8) PISHI/ AL/ BHS(0 FAS( M IP$4 ; $2) 8B RSE/=$8/1
Y&, Z0AHIS*7/=0)508, /0 ;89780 /7 5 60*%=, 0="8=00'80 =$#) /0 9/8B0 ; "*AU8G"#F) /*7/="$((B1>) 8
SHS()F'=0="8=06'*040= , 1$408, /07, )) 3*) s /IX FHS(178/468/$2 /#4113 , 005 /08 06, /0% 1 6=, "#FD)0
J'FL 7819) (GSF/*0$#:0, 'F, 0=0488/44*); 85 1 #00BIR , /i 4C'0

0
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&, JU/ NS/ TOHR) ($= 08/, /D(6)8/*=/HA(F , LI6*I$(8/$ BI/AT(S'#/ 5 &, *0*0$=, /97 5018, &, /0
(7080708 5 370658, /07 ,)8) 37 3 /0 FHS(HI$8/10/8B1 P $( (Va0 *1/=/**$8BK) (2 7 (5Bl , / 2"l
B12)8/0; /88" (/ ;I/AT(SHER)H)SNE, ISP T(>'=$8")#I="8=00' 80 *0$0%" ($O(/0'HI8 , 0/ A= , $T8/8 IX Al
50 =$#0 $(8/$ 280 @70 *7/=">'7 50 &, $60 '8) V(0 @/0 =8%="$(0 )0 , $9/0 &, /0 7)**' @' (480 &)0 &0 &, "
$PT(>'=$8)HISHE, /0 FHS( /45 8BIM; /T /4 JHU) AP SHBITSES P /8/8% 05 5 (=S4 , /8/>) 8/600$88)
YO/8%, /0 5> /8/H0G/ < IT H((BUSH08, VX FHS($ 2T (8% /0 V' (0=, SHF/0'80 V(10704 3/ 308)08/1
$O(/18) 1S3 (96408, /09) (BSF /06, 87* ) (3 *0&, SAOS(() V&) IF/H#/8$8/0 , /0F*8$8aqISH ; FE) 7g0 FAS(*06((0
&, 7%/08; WA /HH 1 (10/07) %+ 0(/00BIS ; 3 HFIX) 21T )&/ HE') P /8/84R) 8, /1="8=04'80

0

70%@" @020(/,) *"5&+(&+) C7IHG) O/$ %8/ 2 /#8008, /08 /0 #/39$(10/& 1 //#18, /1*4$880$#
Y TIRFHS(X0417/8>)82/ 308, 8)%F , 0$I3CH 0640 ) %80 78/97) %1 1 YSE*H) 1 /0° ; /#85B08,, /03CHIKZ -0
>)8?2/8(818) PV6HENH) 1058) P)_=") /#*/81$*18, /0Q/*0'#18/8 X)) 7/8)82$#=/*13 , *13CHI
VS HA/H 1 505)8) D/SHUGHFI( %1 05() V08, B)UF , 006(38$*) #'=0/A="4SE" Y HI$H ;) 2/ S8/ 2 /#0 )
&, /IC) T7(/808/ 2/ H=B); 79'$E)H13, *1=) DT )4/ HUB/ (&S 5 8)10/0) 17 S84 =04($80'46/8/*40>) 81) 68l
$T7('=$8")#0 ;%/08)0&, /097880, 'F , 08" P /08/*) (&' Y Hi) -~ T )08 1 )=, $H#/ (08, /0=) PT$=6#/*4)
| DTLK-07$=ESF/N $#:08, /0Z3P . . .08/$: )80 ="8=06'8) >)80 &/ P 7/838%8/0 P/ $*%8/ 2 /#4 $(8/% ; B
"H/F$E/ ;")

0

1020(/,)3(/28:0658/818, /ISHS) FIES/ 42 /)., /1) T8'=0P /$*48/ 2 JH80) #(BI& 103 'FaS(I* FAS(*)
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&, /0(0)8/*=/#=/1 /=3B 1 2#=/0%, M0 2 /002 /$*%8/ ;'8 1 '(00/08/$;00BIE, /0 H 18, 8)%F , 0$)
*/8'() =) P PUH =S8 ) @%*1 T8) D0 &, ™0 7)#40 ()80 )30 3 /9/() T2 /#80 ) T84 =$# /0 23 /")
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0
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