o ¥e _,..L;eﬁ letnic o (l“/;@gemm\ﬁm’lb I )
\ \

Remuome

O &UJL&@ J}Q\@rdu&f\k@@ < G*JL\JLW\OL)? »’\0&‘&9 NNEGCUNSD (){Q }fmmag
(‘\L QUL\*\O\U“ JCLJW\(L mlmmqwuuu Qe AUV medxda roeow D, .

~ _Cuw _L\\x}\\d /\L\ odL AU @O&U\\J@d‘a 2X AU m\pmfullfm.w)& (lJAINO%g
~ O uk‘\w NOL_ COPAL AL NQ, /\Q/QQ/\/OJ di wetol =
8w coliion wevolion 08 imeidin J&mmov rlaca.. st

s J\DU\)\ NS Jﬁ»me\m UYL Jg‘ﬂfi m\qé,) NS Qu,od'b AN G

= Jua,() RN o\&\mmﬁ); OJ\N\\()/\ e QmM do ovdo, .. Ma(«b'b\axmm o

X “ \wwg% du oot s me M /\ommm diferoninmory e
JUN\\Q% ‘bmbo&m d\fd fYWﬁQ)\MAQ C\b’w{\\){d@\/ dxa '\/\L\OQ Z QQJZUAOM
~ @U r&m@\’aﬂ@ ou. Plomclh .

. l!

) ( A /\,M,W\w wdindoe de xhﬁw Qm*%@kmcp Qm QJ)AOV m
\\Qj\k% DA jq,x\\&mfm&/ﬁ?% AL l%%@ Q 13% 3 \ Ouwl, «\mph(;;\\ux,

£

/4

IAL)\.L VAN, OU/)O(M\:O\OV ULTPWCQU DAL ng\)b Jh&,\gp(
A0 XMQWY\H Qe dimc din X,«u S XN XO, iy s dolis

Crns /wa\,uué\uv NIV NNY \.dbzﬁ(«) \/QQL mcm%&

I8 guq M SISOV JunuA,QJY\»CAJLL VQ 0 ,bj ABYUS

_/’JJ»U((J U(mh(‘&m d\,&/) QMQO\B (A%Ca}k%\ & J)?zg@ J&(BUJ«%\&C&

J(j QQJJJ.LZY(’JUJZU\,O\B N ou /Q/W\LMQB CLQ) vQ,QLU\'/\MYUB dL AN

ﬁgl f,w dm Ao o dmeotimeio, do Lz AL QU _supn L.
: J;;M%N '“UJJBzJ.{TMNKL BRS VSNV &D\_m / g;.l\\/@vatk) \Mi' Laomde
s Ry o Qy@)wfm ){w\m AL . Quamdg wys?wwﬁ

- JEES YA O VI j;&ru_g,i rr\e%k\{&_ I SEEY Y v IR %\'\du}o@ Jhgf N o8 . 7 :
%ﬂi&

I 0NN

oplo. ’{IQ’I&A!\(O.&LWMLQJL“_L& M\&/Y\*WY\\S: MNAQ - I, O“ML
»\Aumd,m LA, ‘Q\UZ,W Duu Qm({i) J&u;D 'y ,Lmudm(& ’hUZL




Q S T o {
20 0 Fonnte Ayt comtina o uewdlada, , sd
seanvodon dumoo Kondin  du cedl, C'\]c;\, Lo auaol oL cenaele

Lo, o, ")((\J\() (Ljy POV f Q/YV\J(«) ) /\\O,[’/\/YY\AJJ(& O(LQJUY\DL P JB/YUU\/OAJm

\
__NCA_\JQ_A\(U\/ fwxmkuwnm\ QLA iw\\g?w} Ol&} O ma)?LOEQ %T@Qﬁﬂf
oniddg M Al

Ko = €. Ve ( 4)
.._liﬂm_@:&)u\x@) e 2on. .

.‘.n,._.”._CAQL!m—umd_uS':ﬂa\ J\/)@O(Q NN ANCALNON  Ou J/Y\U\/Oé@b (‘/mﬁlc,a OCO
‘LO OX AN Sy V\A\nrh) AN %‘MMC})&) dﬂu m\syxuw d& 9\9 {ove -
cadin, osewi de ( E=ho) o g ﬁ\@&xﬂm AR LA CAS -4‘0011/0
aweNey o w lakaove da Aamedtenal, \‘ m\m?, £ conoclenintieo
du cado. waodwiol o L namodsdu, N-QAAM%/(X;Q fnoloo e (wa),

Ay R{MM VYR
K,a‘- \\Q - \A}o (02;\
AN i = .
20D e ©, 06 . 1ol “m Koxl b oL covwstonte O(L PloncK.
cA Q“mum Yoo e 4 dk\zmda Aana, oL emdtica
b} \ Q)
Nﬂdﬁv\m()u (“s\fa J.Q_bb\xmi‘ O /‘\‘U\Own Qyu,O\/v\Ot.Q b&b /\OMM Q.
'JQ_AQ({L(@SJ PG X\/\ru;m L A mdmu oembuma, and o, dm-
U
_ndorne  wumisndd o somocets (AN & (2) Komen g

eNe = WV - Wo
= Ne = hy — Wo (5\
& e
jﬂﬁ N = L\ﬂ U\MQ/V\,CAU\ o(u ool Ou mOvOUMJrQ
ot obuza% &Q\; /\DMM(Q caleauQon, Q*D‘U\Aﬁw\r\‘kqﬂj-

oSO O, camboute de Plomek o o %MM%QB\QQ@‘MQQ@&
mwm&, m‘uo, WW\&MQ & ng

PO

s —




o

@bs&*we
\(%@(c \\,\DQ\UY\(\QM\’@ Kot Moo S\ o wfud(m, e JUZMJ(B /P@“
’kdy\\{’u&/% 2\ QL /\f)OT\J(U'U OUQJL Aﬁ@f\fﬂwm}\/ Ou Wﬁm Ol

Mlomch. @ oo &)\m\oﬁm i(\lobb&@/\m de ool aloseurdon

—y

AL &Q‘@%\D@@

V\N\L‘YQO\BQDOA,cL

/POU\OJ J\Q)O\.,QJUJD\N I \,Q)(r\jQ)\A’YV\JUV\)(@ jO/\/OVW\I uu)( @/«M

« Vo, Qe?(@’(ug CRYM mmm;\umefim owwjlc«df@\ ol ”NL)D\B

&xu\ b\o\mca &)ﬁk/\m UQQ@\AJCL@\ Y L\:f)/\ NYESIUN -

/Pf\mo au fw\w%w onm\mw/\n)(aﬂ,

3 “Oni NN /QQL 9&»3(% Gl mko \o\MB oif@ J\o@ﬁ@muﬂi CM mﬂyb

Jumnco, de Je*e’\uby ‘Do NS mﬁnm dQ JSveY, Jb\ i'mnmd&

Co A, /QJ\)Q-/'\W\L Jace, CU\{\Q\JCQ\-L"& 0L Xonan ou a\ L

uﬂr&xm =¥ owub Oy w\}\&m@ 20l

_@ \O’\famoou X\g\ N)Wf;&ﬂ@xﬂ\% QAN Auﬂﬂmuov \A?&Qy

CON W jdk\ag\'@u OkSL JQ\&J\\(Y\Q Ol O CONAOMLE 0&1\1&&0\, )\M

\XQ&,UO\Q\A O. ?;OmA :S.QAX@ uuyb%?} QIOQXUQ\A« /X MO KUNNGD 0(9,,

m%maue o OB NN 9D noEh o codou cmchum g S;o]:\

~Ou PN L \ Q’ge, OUAL oo \)?M condo - Qe V&Q)eum o Kensd

/\’f’@ﬁdu L Dhroca AN (/O»(S\O\J NNIARY d\%\ f\%@ﬁ(@} &@U ND&)SKJ\OV&& v Ay

o (o SAIVE
2, b /\mfammmwﬁg JR@’\) mmzf&&@ i ieomdey dodos @
X) Ox oD 2 \,E(Db Mwu\m: di\ C/OAD\/ Oﬁ(&m}o@ “NOU )&Yﬁt"«

(\Q »UJM 3 Ou /\{MM’QB &Q‘ QM(’ Q\M‘m&ﬁ(&é\&) J\?&T\m O&J\Qﬂ N mﬂmﬂl@

20 w\[\ ~AOWCAOUS

4. O dodes wlitode  feam omo&wb&d&l.eﬁgge‘w
e, OSUU oL cevuskonste (h\/\?/?mul&z o W&‘M&W/

Im— L
g el




Qs doden odiden 'ﬂm duperter o Soelo, A dboixer

Led/Filtro Tensdo (V) medida para as correntes: Tensdo de Comprimento de Frequéncia

30nA 25nA 20nA 15nA 10nA 5nA corte (OnA) | Onda de Pico (nm) (10714 Hz)
Vermelho 0,0 0,05 0,09 013 0,18 0,23 035 653 4,594
0,0 0,08 013 017 0,22 030 0,47 595 5,042
0,0 X 0,15 0,71 0,29 039 0,76 558 , 5376
0,0 0,10 0,13 0,25 0,35 0,43 0,36 356 1,576
.0 0312 019 04 036 8,58 0; 475 6,316
Branco/Sem filtro 0,0 0,10 0,16 0,23 0,34 047 0,91 460 6,522
Branco/Filtro Amarelo 0,0 0,08 0,15 0,20 0,27 0,37 0,66 541 5545
0,0 011 0,18 0,26 0,36 0,51 0,50 460 6,522
Branco/Filtro Verde 0,0 0,09 0,15 0,20 0,27 0,37 0,72 537 5,587
Branco/Filtro Laranja 0,0 0,08 0.14 0,70 0,76 0.36 0,70 556 5,396
0,0 0,10 017 025 0,34 048 091 460 6,527
Branco/Filtro Ciano 0.0 0,10 0,18 0,26 0,35 049 0,94 460 6,522
Branco/Filtro Vermelho N3o foi possivel medir com o filtro vermelho. 663 4,525
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0704 m Adj.R-Square  0,94927 XT m A
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0.65 4 L corte Slope 0,21649 0,02034
&mgu&mcmmw%
54 56 58 6.0 6.2 6.4 6,6 ; \
Frequéncia (10°4 Hz) J \) XN
m  Tens3o de corte
1,0 - Ajuste linear LEDs
0,9
[
0,8
\ S
():(\()QA}CB s - Nalows di Tusie 2 07
Q
_ (8]
d\L (‘)ZL\Q, 2y Mw&} (JL) )J\L o
© 0,6 - Equation y=a+b*x
18 Weight No Weighting
O RQ m C)Ofv ANRON Qv & LET) 7:: . 2 (l?fe;id:aarlessum 0,08335
\ § O 05 q
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~ - L B Adj. R-S 0,62915
L}J\as(\/ QJLMd@ : e Value Standard Error
U 0,4 - Tensao de Intercept -0,35914 0,35056
corte Slope 0,18023 0,05853
| |
03 T T T T T T T T T T T T T T 1
45 5,0 55 6,0 6,5 7,0 75 8,0
Frequéncia (1074 Hz)
m  Tensao de corte
1,0 4 —— Ajuste linear (todas as fontes)
0,9
] [
0,8 -
] [ ]
[
0,7 4 |
Equation y=a+bx
] Weight No Weighting P &
0.6 Residual Sum 0,074 G{\Dﬂ\\-&/@ © - NoQeaus L Twwsae
i of Squares Q \
Pearson's r 0,85055 (5\),_, ‘ - d ~ =
05 AdiR-Squar 069578 W )OJW\QQB (LJ_Q(&
] u Value Standard Erro
Tensiode  Intercept -0,3852 0,22495 OUOv Ou &.90\033 ob
0.4 1 corte Slope 0,19132 0,03741 W\ /\OOU\
E ]
03 &Qmj\@b M\)ﬂ\maﬁ ¢f u;OQUb
) | ' I ! I ' | ! I ! I ' | ! |
4.5 5,0 55 6,0 6,5 7,0 75 8,0

Frequéncia (10"14 Hz)



\;
W(Oﬂ@:@ﬂt 0,04).10" 2 p=-03%2% 0

N\ ~ i
—= 80 = 0. 0" 1,610 -(3,04* 0,6).10% wika |»

It
\.%&_(5 042 060 VYY]KQ\UD |
0.3% +.0,2 e\ . '

§

Qgc\wv\m wlalorn o unne gelotie ds velow wolecdads do ‘
Comatorte CXQK\)J&OMCK commidinomds s valou Xeduce ols "
A= o, . ‘30’;4*{\(\"l V\O\\\b ) Stymen Ouss ' ‘
’D‘ @C\%ou&oe 4 - ’553}0 do. wudida, “‘
’_?) O\w&we S: 4%, da ~edado & g !
ol o OS(\;Q&LU@ ©: 4% da ~adida,. :
 Aendomte ‘. fhee _uunmn, e covwidtndned, e volou oo Dado ::

A%MM-*A Comonte de PlomcK. 1 ve JAJ@: fu?l/h LLG»’V\OJ(fi@ o9
wﬂv@*mb \ Corng & 903@ de. o )\@n m*u'/ib'mdu» o

WWWM%\(DE 0 QN\/\ONUY\)VDJ\O/Y/\ J\a(m O(J MMQ
MWWO‘ VQQmia, Jaixa. du Mum@om © _Oup sy,

M&CM\QM ds WQD\} @(&»ﬂ@d@ rr\% C»O\Q,Cum 3‘9\/\%% oy, =

)
wmm A ondou main Amcmod YD povuTiviowe ol o, Do o

W\J J,,X()‘\'\.dotﬂ (ZDL\)@MGB {OJW\\OJ?/YY\) WM% On. b(/‘r\,u,b\7 y

3
L——/d& VA yidne - uyéxdb\ MJ\E QAL ARSI Wirvno, mw‘YeT&, .
39: oA O f“ Q- 7

O Raoe  oNoveRs NG



e

e

& & & & @& €« o

& ®

ER
@

® ®©

i~
>

d A 2T S>ISFTE S

J Num(m AL wiscan mou Lferokuna, 1 J\mdwm comadinon

Qs e ~odeniol de ety i w*QQ ump-w\odxﬁm)
O\I\%sz)ba N dUL MOB_ SO\ j\mM SR CJ\JQLC,QI\, o _malen ,CLQ me,J\g%%@
O\Ov \i/mswmcliﬁg Oummdou QU mmﬂfodm, :

3.Q Q@*%Aium £ conkiiuide /\D@'\J mmw@ 1w B0
c)\SlNJV\Q (‘M . Ko /\m;zmdh,da ‘O \A,Lu/t@ Na'a'c QM,QLQ/ vabmm
omm%mm -\fwmuqmv o(z cnte, 0l et iz a\&mo{ﬁ 0
J?oéﬂa AL o 3){)(\2?&\)33(, duteckorvy  ng, vlmawsd 2 umo\fv s i
\,QZ(}V\W\I* de ool U\\ML wmm& v w)v%de A f@f«@%@uﬁ&

J/ DNAIAY O\} Pv\O@&b\M/Q fdzm/) \)(JL N JV:LO(A Uwaé 99& f\[fm\()omm \Mmdg
~MNQ FM/\QLL Ci& \L,QJ\.L'Y‘I'\/\M,(J)Q\S ('J\Q O\/W\H Lt s /\‘va\/ Lm\%ﬂ .

A. Come dipcuiioe @/Y\)‘Q)\M\fb\ duide @ umenGato  amecs
d\’\)» o WY\Q)&\AC}\OV\"(\’AQ il MWJ&U\}‘(Q QQU\’\’WCO\ VSN ZLXQA’\.CJ\OU@ o
ek odl SVICN S éa 5&@3(@09‘ /\\owm A sto Ol &
\I&Q&Mb M\d@b dQ, — mOOJé ‘k/\D\bOM\/Q oY YX»\X@’), i J\pm\/&

|
c}\)\f\g A O, L 7(’/\0&6;& O(L O I%240N, /wwcu/u CLL JANMN m\wﬁ\@& 5
\ L )

JUN MR OO -

0. Fose ooy »\% Q\gu dipwkiole  amtenionamen® o onzC{; ome 5
/mdxmﬁﬁ\ Q&m\mm C\m SO, -

. Dive s 2o GO0 &, oq\rv\r\mmY\Qmjf‘% dr ondo. CHV\QAY)@MO(M\T?

O NI /\e;@ m*wvu\[i(xoh,\ r%)@hh Oy _X/\QQML’Y\QL;V ib‘;&
rolocuormado "o reoien /\\fm’CL doo  amingio. den Q\Eamm&gu
Qﬂ\dov s AN Oy J?\cngv: CN cbﬂ{uww\% M\mq&@s; nolode -
YOO 0y A ron0un DL -




o cQundh
— &*v\aﬂ/\kwwv@?% e /Wmmjécm \ﬂmQ\AC/OJ\/ 0. ondwon ol W)m“'

. da, consom® de ‘Pﬁwnuk, O comenoliu coms g valew
Logaice LNEN000 Qimdo. aue s \Jo_Q@v Konnhou psice Dopsonife

)

\. A
Q0o dnide om g rtesah 9 aAarkoud - o B rrbxmg\ \

Mﬁm\m onM RNg, o rYQnod’wa;O ab’)mm O[B Mﬂ@_ §

: &
QJ\DQ/Y‘QJ\ QYH;@ 4, e de  du, wnou AMY\QO% (7(12 mm@ﬁ
C }?T(‘f\J JAY /:&Nt\w\é&k)é(g\/ “"\no  ~"ouss U\\D\AdOB’YY\E) MVQ)L o €
o % m»x«g Qo; (2 LA NS - <

i ('. f.

”QLQ&W
. uu @J‘\JJ Qz L 'Rwywb‘/w . — gUm Bl s (AW
“’\“{‘M«Jﬁa‘) r/QMiJQD /\r“/\bdb\,g\ P f\A)\A(\JuAQJ@h (10\453)

S’ T

el Y






