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Experimento 3: Difracao da Luz por Fendas

2.3.1 Objetivos
v’ 8D-C$',I''N&PC,"$.I$&N, QA#I$'|ECRI1#6#H #1S-&H'IK#,!C1'IN.6$'IN&6'. 1INCBQAH!S'!
E'PC,'$'N.6$' 2

v' 8D-C$I''IN&PC,"$.1&6-.,N.,T6H&'.I$&N,' QA#!$''ECR! 1#6#H,#1S-&H"\K#,1%S,&'D!N.6$'D!
K''E.E'D!.!&$T6-&'D!.1INC6QA#!I$1UC'6-&$'$.!$.IN.6$'D!.1$#!.DK'Q'1.6-#!.6-,.!
.E'D2

v' 8D-C$''IN&PC,"$.1$&N,'QA#!$'IECR!O,'6H'2

2.3.2 Materiais Necessarios

v' V1'N#6-.!1$.!ECR!O,'6H"'H#1!E.6-.I'H#KE'$'! !
V1E'R.,!$.'ECR!%.,1.EJ'!
V1'l- E'TH#LI+IW!L/I>LN*IN.6$'D!$.|.DK'Q'1.6- #1&$T6-&H#1.6-,.1.E'D2

V1'l- E'TH#1IN.6$'DI$SCKE'D!H#1!.DK'Q'1.6-#D!$.1*/:X1*/?X!1.1*/3111!.6-,.l. E'D2!Y!
'0.,-C,""$'DIN.6$'DIDA#!&$.6-&H'D

V1'l- E'TH#1IN.6$'DIZ6&H'D!.!"O.,-C,'D!$.I*/)X!1*/:1.1*/<111!.6-,.1. E'D2 !
" $.1$5.1$&N, QA#IH#L)**IN.6$'D 2
v "[PC11&E&1.-,'$'2 !

SN

AN

2.3.3 Fundamentacgao Teorica

YN\-&H'IP #1[-,&H'TH#6D&S.,""#D!H'D#D!.1!UC.I"ECR!D.!K,#K'P".1!N.&].D!K','E.E#D!
$.1,'&#D!.! .6H#6-,"1#OM.-#D!HCNVD!$&1.6D_.D!DA#! 1C&-#!1'&#,.DI$#IUC.1#!D.CIH#1K,&1.6-#!
$.1#6$'2! +.D-.| $#1F6&#/' SOHEDR #! .D-CS#! $' DI K, #K &.$'$.D! $#D! .DK.EJ#D! .!$'D!E.6-.D2!!Y!
JK.,&T6H& I 1#D-,'/1.6-,.-'6-#/IUC.I"ECR!I'#!  '-'%.DD’, 1#OD-SHCE#D!1C&-#!N&6#D/!H#1K',S%.&D!
#IH#1K,&1.6-#!$.1#6$'1$''ECR/'K'DD'''K,.D.6-",!DC'D!K ,#K,&.$'$.DI#6$CE'-\,&'D/IUC.I[1#!

H'D#! $'! $&N,'QA#! K#,! N.6$'D! N&6'DRBEN,'QA#! [! #! $.D%&#! #C! $&DK.,DA#! $.! #6$'D! UC.!
BH#6-,"1IC1I#0".-#1.1!D.C!H'1&6J#2! YI#OD.,%'QA#! ]K.,&1.6-'E!$"1$&N,' QA#!$''ECR!D.!$S!
UC'6$#! C1IN.&].! $.!#6$'D! H#.,.6-.D! 'UC'6$#! 'D! '1KE&-C$.D! $'D! #6$'D! .| DC'D! N'D.D! DA#!
H#6D-'6-.D! 6#! -.1K#a! '-,'%.DD"! C1'1'O. ,-C,"' 1C&-#! N&6'" ./l C1! .DK'EJ'1.6-#! $.! ECR![!
#OD.,%'$#!.1!-#$'D!'D!$&,.Q_.D2!8D-.!H'D#!.D-SI&ECD-,'$#!6''b&PC,1)2
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W

Luz incidente

A 4

Onda hemisférica
difratada

>

Obstaculo na
forma de orificio |

b&PC,")  H&ECD-,'"QA#!$'1$&N,'"QA#!$'TECRIK#,!C1'IN.6$'IN&6

Parte 1 - Difracao por fenda Gnica

! 7#6D&$.,JUC.I1#!1#0OD-SHCE#!-.6J'IN#,1!$.IC1'IN.6$'N&6'2! YIECR/I'K\D!D.,! $&N,-'$'!
K.E'IN.6$'/1D.,SIN#,1'$''K.E''DCK., K#D&QA#!$.DCK.,NFH&.D!.DN[,&H'DI'E&6J'$'D!.!.Uc&$&D-'6-.D!
$'IN.6$/TH#6N#,1.I"b&PC,'1)2IV1IK#6-#191UC'EUC.,!.1!1C1!'6-. K" #!$&D-'6-.1.IK",'E.E#!d!
N.6$'",.H.O.,S!'D!#6$'D!.DN[ ,&H'D!K,#$CR&S DI'#IE#6P#!$''0.,-C,'I$'IN.6$'2!8D-'D!#6$'DD.!
&6-.,N.,& A#! | K #SCR& A#!'THI'1'$' | N&PC, 1$.1 $&N, 'QAX/ 1" &ECD-,'QA#! $.D-.IN.6G1.6#![!
'K,.D.6-'$"16'b&PC,':/1#6$.!#D! ,'&#D!UC.!K',- 1! $'IN.6$'/!$.I'O.,-C," ''D.1&6-.,N.,.1!

AV CLIK#6-#191$# 1'6-. K" #!'I C1'1 $&D-56H&"  e2! Y!.]K.,&T6H&' 1#D-,'"1 UC.! 6" N&PC," $.!
$&N,'QA#! 1&D-. 11 K#6-#D!H#1!&6-.6D&$'$.! 1F6&1".11S]&1'/1 $.K.6$.6$#! D.!'l &6-.,N., T6H&'!

$'D! #6$'D! EC1&6#D'D! UC.! &6H&$.1! .1! 9! [! H#6D-,C-&%'! #C! $.D-,C-&%'2! Y! b&PC," <! [! C1'l
&1'P.11$.I$&N,' QAH#/IK #SCR&S'IK#,IC1'IZ6&H'IN.6$/IUC'6$#! C1'ECR! 1#6#H,#1S-&H'$.!1C1!
E'D.,!&6H&$.!D#0,./C1'IN.6$'2!

9'' JKE&H',' #D! K#6-#D! $.! 1F6&1" &6-.,N.,T6H&'/! H#6D&$=D.! C1!'6-.K'#!'1 C1']
$&D-56H&R! @.!"! $&D-56H&!! $#!'6-.K' #! "I N.6$'I N#,! 1C&-#! 1'&#,'UC.I '1'O.,- C,1 "1
N.6$'/1#D!,'&#DIUC.!.1.,P.1!1$'N.6$'ID. A#!K,'-&H'1.6-.IK','E.E#D2! !

! 7#6D&S$.,./TXH C QD )LIJXUD VHMD WDO TXH D GLIHUHQoD HQW
SHORV UDLRV H VHMD E RQGHE p R FRPSULPHQWR GH RQGD
1 ICLIK#6-#1916#1'6-.K' #21e.D-'IN#, 1'/H#I%'E.1$.|C1'1$'DI#6$' D&, SIH#&BH&SE, IH#1I'H, &D-'!
$HC-' '%.NI&6-.,N. TOH&$.1#6$'D!. 1IFEE&S'g!". D6&HO/N%HEV'%. 6$#!C1'1&6-.,N., TEH&!
$.D-,C-8%'! 6C1! K#6-#! $#! '6-.K' #2! | hOD.,%'=D.! 6.D-"! N&PC,/! K','! .D-.D! ,'& #D/! UC.! !
$&N.,.6Q"1$./H'1&6J#! .6-,.| .E.DI[|$'$#!K#,!"L:.aD6 !C 8P UDLR PXLWR SUyY[LPR DE
'&#1)/-'10[1!D.1&6-.,N.,&,S!$.D-,C-&%'1.6-.IH#1IC1!,'&# 1C&-#IK \|&1#.'O'&J#ISH! ' &# 2
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Obstaculo na Anteparo
forma de fenda

!
b&PC,'t | Hi&D-'1$.I1H#,-.1$.1$#&D!,'&#D!$.IUC.IK",-.11$.IC1'IN.6$'|.IHI.P'1!. 1IC1IK#6-#!$#!

'6-.K',# 21+.D-'lb&PC,"/le![!'I$&D-56H&'I$#!'6-. K", #!dIN.6$'/! "I[I''O.,-C,"I$'IN.6$'.! gt
$&D-56H&'1$#!IK#6-#1$.1&6-.,N., T6H&'IdIN.65'2

b&PC,'k4b&PC,"$.1$&N,'QA#!$.IC1'IN.6$'1Z6&H" K, #$CR&$'!.1!IC1!'6-. K", #2 !

! @.PC&6$#! .D-.! 'H&#HF6&#! K','! -#$#D! #D! ,'&#D/! HCMD! $&N.,.6Q'D! $.! H'1R6IH!
"L:aD.6!C WHPRV XP PtQLPR QXP SRQWR GR DQWHSDUR GDGR SHO

a A
Esen@ = > !
! #Q
asenf = A !
! hOD.,%'-D.! UC.! UC'6$#! ' ! E R kQJAD.RK#&1!$.!;* /I REC1&6'6$#!

C6&N#,1.1.6-.1#!'6-.K'#2 |

+1 b&PC,'BN, K,.D.6-' =D.I'P#,' 17?1 '&#D!.1. P&6SH $'N.6$"1.1&6-.,N.,&6$#!.1!C1!
SRQWR 39 GLIHUHQWH GR SRQWR 3
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! II#$ | ::'-__.-‘. P

! %& (1Y -

b&PC,'PHJECD-,'Q_.D!$.!1$#&D!,'&#D!EC1&6#D#D!UC.IK',-.1!$.IC1'IN.6$"$.I'O.,-C,'!I'l.1D.1&6-.,N.,.1!
AICLIK#6-#191$#!'6-. K", #21 YI$&N.,.6Q"$.! FDPLQKR p LQGIFDGD SRU E

! 1RYDPHQWH VHIR'KQCXE R.IC&#D!") A: §.D-M1.8&# H#1K,&1.6-#!

$.1#6%$' $.N'D'$#D/! 'DD&1! H#1#! #! K',! "</?a/! I'%. ,S!C1'l &6-.,N.,T6H&'! $.D-,C-&%'! $.DP!

UDLRV QXP SRQWR 39 GR DQWHSD #B&1I.BREBVORHIREFLD RV UDL
J&HL) M A< 20 &6-,N.,& A#! $.D-,C-&%'1.6-.! '#D! K',.D! .! 6#%'1.6-./! C1! 1F6&1#! D.!
HVWDEHOHFHUiI HP XP SRQWR 31 GR DQWHSDUR VH

a - A |

4sen =3
! I #Q

asenf = 21
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@.I'P#,''J#C%., I:1!,'&#D 'b&PC,'bd!#63$.11![! C1!6Z1.#1&6-.&,# /I'"H#6S&QAH!P.,'E!
K'''#D!1F6&1#D!-. 1I"IN#,1" |!

a g = /1|
2msen = !

#Q

asenf = mAllllcomm = 1,2,3,...] 9#6-#D!$.I11F6&1# )a

"+
n#$!

<«

%&(*1Y

"H#!

b&PC,'Bb3JECD-,'"QA#!$.1$#&D!K',.D!k")/:al.l'</?al!$.!,'&#DIEC1&@#D!UC.!IK',-.11$.IC1'IN.6$'!$.!
'0.-C,'' ''H VH LQWHUIHUHP HP XP SRQWR 371 GR DQWHSDUR $!GLIHUHQO
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I

T#1#1 ' &6-.6D&$'$.! $.! H'$'! 1S]&1#! %', &' H#1! 'l $&D-56H&' $#! K#6-#! H.6-,'E! $#!
'6-.K'#m! YIHC,%'$.&-'$'1 6" b&PC," 3! [! C1! P,SN&HES.! H#1#! &6-.6D&$'$.! $#D! K#6-#D! 6'!
$&N,' QA#I$.IN.6$'1Z6&H"/1%',&'. 1INC6QA#!$#I56PCE#!$.!'0.,-C Rle.1#6D-,' =D.!UC./'D.6$#!
JjA'1&6-.6D&$'$. EC1&6#D'" 6#! K#6-#!H.6-,'E! #!1'&D! 0,&EJ'6-.a/!'l &6-.6D&$'$. EC1&6#D" .1!
C1l'K#D&QA# -'E!IUC.IgLelnn)alD#O,.1#1'6 - K' #![!1$'$'IK.E'INCEQA# I!!

sena 2
=1, (—-)
P T T gt ! S
| :
_7'[[1 0
a= 1 sen

Luz

D :II

b&PC,'34 JECD-,'QA#! $' $&N,'QA#! $' ECR! K#,! C1''N.6$'! $.!'0.,-C,'l "2YHC,%'! &ECD-,'#D! K#6-#D! $.!

1S]&1'1.11F6&1'"&6-. UIHUrQFLD GRV UDLRV OXPLQRVRYV HP IXQomR GR kQJXOR

421b,'P6&-#1.1Y6-G6&#!7217#D1'2

T#1# 1#'6-.K' #!.D-SIE#H'E&R'$#!'IC1'I$&D-56H& " e/! 1 C&-#!$&D-'6-.!$'IN.6$/!-. 1#D!
UC.! Ann) .16.D-HD# VHQ A aWmglieZYDD&1/!-. 14D

_na
AD

hD!1F6&1#D!$.1&6-.6D&$'S. | ECL1&6#D " #H#,,. 11UC'6$#! DAW!*/1#CID . N/IUC'6$#!

a y!
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na
EYmin =mn
mim + D-'H'D#!
AD <d
Vimin =m7 m=1,2,3..

7#11' ]K,.DDA#'H&L'/MIE',PC, 1$#!1S]&1#IH.6-,'E![\#!$#O,#!$'[E',PC,'I$ A
UC'EUC.,!1S]&1#!E'-.,'E/'UC.!.6-A#![!.]K,.DD#!K#, |

2AD 24
Ay = — | '
Y a

onde é usadom = 1 (1% ordem de difracao)

!
Parte 2 - Difracao por fenda dupla

T#6D&$.,.I''D&-C'QA#I6'b&PC 4/'1#6$.!"'0.,-C,"1  "I1$./H'$ICL'I$'DIN. 6$'D![!11C&-#!
1.6#,! $#! UC.! #! H#1K,&1.6-#! $.! #6$'! E$' ECR! &6H&$.6-.! 6'D! N.6$'D2! 7'$'! ,'&#! $.! ECR!
$&N,-'$#!UC.1.1.,P.I1$'IN.6$'DCK.,&#,! &,S!D.1 &6-.,N.,&,/! . 1 CLIK#6-#! 91 $#!'6- K" #/! H#1!
C1!,'&#!$&N,"-'$#!$'IN.6$'1&6N.,&#,/UC'6$#!'I$&D-56H&"!.6-,.|.E.D![1$2

! $D.6!0!

b&PC,'bde&N,' QA#!$'|ECR!K#,IC1'IN.6$$CKE'$.! .DK'Q'1.6-#!$ !%&D-#!.1!C1!'6-.K" #!'IC1"!
$&D-56H&!$'IN.6$'2 !!
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hOD.,%'-D.!6'b&PC,"10!UC.!D.6$#! $2D.6 0" '$&N.,.6Q"$.1H'1&6I#!K. , H#, &$#!IK.E#D!
, &#D!$'IN.6$''DCK.,&#,!.1&6N&#,/'D!D.PC&6-.DID&-C'Q_.DIK','11S]&1#!.11F6&1#!$.!
&6-.,N., T6H&'ID., A#!#0D.,%'$ D

dsenf = mAl .
o#6-#D!$.!1S]&1# ! >a
comm=1,2,3,..!

dsen = (m + Al
#H6-#D!$.I11F6& 14 34
comm=1,2,3..!

! !

! ' hOD.,%-D.! .]K.,&1.6-'E1.6-.! UC.! 6#! H'D#/! D JE'! N&PC," $.! $&N,'QA#! [!
H#6D-&F$'IK#,|K#6-#D!$.11.D1'1&6-.6D&$'$.!.!1&PC'E1.6-.!.DK'Q'$#D2!8D-.IN-#![!,. DCE-'$#!
$'1 &6-.,N.,T6H&'! $'1 N&PC,'! $.! $&N,'QA#! $.! H'$'I N.6$'/! UC'6$#! H'$'! C1'! $.E'D! &EC1&6'!

C6&N#,1.1.6-.1#!'6-.K"#!'D.! D B'Y'b&PC,"p![!C1'&ECD-,'QA#!$'D!N,'6"'D!$.! S&N DA
K#$CR&$'DIK#,IC1'IN.6$'$CKE'2!

b&PC,"'H9'$ A#I$.I$&N,"QA#IK','IC1'IN.6S'I$CKE'/1#6$.!"! p GD RUGHRP GH E

T[:d | “od

! I YIN&GPC,'$.!$&N," QA#! [| HELK#D-"1 K#,! K#6-#D/!#C!N,'6"N'D! $.! &6-.6D&$'$.D! C6&N#,1.2! Y!
LQWHQVLGDGH p SURSRUFLRQDO DR TXDGUDGR GR FRM¥YHQR GR
1S]&1#D!$.1$&N,QA#ID. A#!IK.,&\S&H#DIH#1!"K#D&QA#!g!6#!'6-. K' #/1 1.$&$'D!'IK',-&,1$#!D.C!

H.6- #2!
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! hD! 1S]&1#D! $.! &6-.,N., T6H&'| H#,,.DK#6$.1! d! H#6$&QABA W!INTT! “6! W! */11)/! r:/222a2!
@COD-&-C&6%#!.D-.D!%'E#, RIGNUC'QA#!"0a!#O-[1 =D.I''D.K','QA#! #C!E',PC,I" Aal6-, .!
1S])&1#DI'#CI1F6&1#D8&.!1&6-.,N., T6H&'IH#6D. HC-&HH! |

I

! I +1b&PC," ; /1'MTHC,%'! -'HA'$!T  "$.!1 1.D1'1'1IKE&-C$.a! [! C1'1,.K,.D.6-'QA#! $'
&6-.6D&$'$.!1$'DIN,'6M'D!I$.I$&N,'QASB'l N.6$1$CKE!D#0,.!1#'6-.K'#2!8D-'HC,%'! -\,&H'!.D-S!
$.V'H#, $#IH#LI'Ib&PC,'Ip '#0-&$'1.]K.,&1.6-'E1.6-.a ['K''ICL'I$&N,' QA#!$.IN.6$1$CKE" 2!Y!
D.K','QA#!.6-,.'D! N,'6"'D!'$"'H.6-.D !I" Aa![!H#6D-'6-. 2e&DHC-#D.16#!K \|&1#!K',SP,'N#/!"!
HC,%'|D\E&$'16'1b&PC,"12

Luz

i

+ — I

b&PC,' ;I 3 JECD-,'QA#! $'l $&N,'QA#! $'OR! K#,! C1'l N.6$'l $CKE'l $.! .DK'Q'1.6-#! $2! Y! HC,%"! .1!
-'H.N'$#I'RCE!&ECD-," 1#D!K#6-#D!$.11S]&1' .11F6&1'1&6-.,N., TBH&'I$#D!,'&#DIEC1&6#D#D!.1INC6QAH#! $#!
kQJXOR C TXDQGR D E $ FXUYD HP YHUPHOKR p D PRGXODomR G
$&N,'QA#!$.IN.6Y GXSOD TXDQGR D FRQGLomR D E QmR p VDWLVIHLWD
b,'P6&-#!.1Y6-G6&#!7217#D-12
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! 1D SUIWLFD HP VH WUDWDQGR GD OX] YLVtYHO D FRQ
D'-&DN.&-'2! 9','! .D-'D! N,'6~'D! ,.E'-&%'1.6-.! E',P'D/! 'l &6-.6D&$'$.! $'D! N,'6~'D! $.!
&6-.,N.,T6H&'! N#,1'$'! D#0O,.! #! '6-. K" #/! 6A#! [! C6&N#,1.2! sC'6$#! &D-#! #H#,,./! !
&6-.6D&$'$.! $'D! N,'6M'D! [! 1#$CE'$"! K.E#! K'$,A#! $.! $&N,'QA#! $.! N.6$'! Z6&H!!!!
"b&PC,'"!;a2! +'I &ECD-,"QA#! $8&PC,'!; | #0D.,%=D.! .D-.! .N.&-#/! $'1'O.,-C,'t "1 $'D!
N.6$'D/!D#0,.!"! &6-.,N., T6H&'$.IN.6$'!$SCKE'.DK'Q'$'D!$.!C1'1$&D-56H&' $2! YIHC,%'!
UC.!$.DH,.%.!"1 &6-.6D&$'$.! $'D!N,'6A'D! .1IN XQomR GR kQJXOR C p LOXVWI
N&PC/Y-,"%[D!$'.6%#E-\,&'!-,"HN'$'2! !

! I YIb&PC,")* al[!C1!,.DCE-'$#! .]K.,&1.6-'E!$.!CL'IS&N,'QA#!$.IN.6$' | SCKE'TH#1!'!
FRQGLomR D E QmR p VDWLVIHLWD 3DUD FRPSDUDomR D )LJXL
[[H#EH'$'|E#P#!.10'&]#!$.D-"kb&PC,")* Oal2! !

(a) .
X1l i1111 R

(b) | |

b&PC,")*! 47'al9'$, A#!1$.18&N,'Q A#!IK''IC1IE'D.,!$.!/ECR!%.,1.EJ" '6C1!D&D-.1'1$.IN.6$'I$CKE"1#6%$.!"!
E',PC,''$'IN.6$'I 6A#! [! $.DK,.RF%.E! .1 H#1K','QA#! H#1! #! H#1K,&1.6-#! $.! #6$'2! "Oa! K'$,A#! $.!
$&N,'QA#!$.!C1'1Z6&H'IN.6%$'1$.11.D1'IE',PC,'2 !

!

I 1 9'1'K.6'D!$C'D!N.6$'D/'K#S$. =D.!1#D-,'| UC.I" &6-.6D&$'$.! EC1&64#D'/! D#O,.! C1!
'6-.K' #I#6$.)  elggl$ I[$SIKE, 11!

Iy = In(——)?(cosp)? 'pa
L #6%$.!
mwa
a = A_Dy!
d
b=

L1 hl-,1#0 sena/a,si[ #IN'-#,1$.11#$CE'QA#I$.ICL'IN.6$1Z6&H" .1#1-.,1#  I(cosP)®I!

"$&D-56H&'.6-,.1#D!$#&D!1F6&1#DIUC.I"H., H'1a![!$'$'IK.E'.UC'QA#!" ?al
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Parte 3 - Difracao por fendas multiplas

! sC'6$#!#16Z1. #! $.IN.6$'D![! 1'&#,' UC.! $C'D!I N.6$'D/! $#&D! N'-#D! &1K#,-'6-.D! DA#!
#0OD.,%'$#D! .]K.,&1.6-'E1.6-.1! '&a! 'D! N,'6"'D! $.! $&N,'QA#! D.! -#,6'1! 1'&D! N&6'D! "1'&D!
$.N&6&$'Da! .! "&&a! 1S]&1#D! D.HC6$H&#ZD&]' D! &6-.6D&$'$.D! 'K',.H.1! .6-,.! 'D! N,'6"'D!
HE','D2!+'1b&PC,'))!1#0D.,%'=D.! C1K#,QA#! $# K'$, A#! $.1 $&N,' QA#! K','T+IWIIN.6$'D! '-[ i
+IWI>IN.6$'D2!+A#!D.I$&DHC-.16.D-.1.1K.,&1.6-#/'#!'K',.H&1.6-#!$#D!1S]&1#D!D.HC6$S,&#D/!
HCN'O#,$'P.1! .6%#EY%.! #! 1 [-#$#! $.! N'D#,.D! K','l #! H'1K#! .E[-,&H#! $'D! #6$'D! $.! ECR!
&6H&$.6-.D!I6#!'6-.K',#2

H Uma fenda H H Duas fendas

Cinco fendas

] e 00l

b&PC,"))! 4JECD-,'QA#!$'I$&N,'QA#I$'TECRIK#,I+IWI)/1:/1<1.I1?IN.6$'D!$.!11.D1#!.DK'Q'1.6-#! $2!b&PC,'!
'$'K-'$'1$.1+21(2IhE&%.&,'2 !

! h!6Z1.#'$.!N.6$'D!K#S$.!D.,!-A#IP,'6$.1U  C'6-#!)* "IN.6$'D2t 'E!",,'6"#!$.IN.6$'D!
1ZE-&KE'DI[!HI1'$#!$.!,.$.1 $. S&N,"QA#2! T#EN#,1.!#16Z1. #!$.!N.6$'D! %'&!'C1.6-'6$#/!
K',1C1'1$&D-56H&' N&]'! .6-,.! .E'D/! #! 6Z1.,#! $.! 1S]&1#D! D.HC6$S,&#D! -'10[1! 'Cl.6-" !
1" ®!D.CIO,&EIH#! $&1&6CE&X!IK#, | #C- #! E'$#/ # DADBREKO6H&K'&D! D.!-#,6'111'&D! $.D-'H'$#D/!
K#&D!%A#!D.!-#,6'6$#! 1'&D!.D-,.&-#D2!9''| C1! $'$# H#1K,&1.6-#! $.! #6$'/1 #! . DK'Q'1.6-#!
.6-,.I'DIN,'6"'D!['$.-.,1&6'$#! K.E'1$&D-56H&"! & .6-,.I'D!N.6$'D/!.6UC'6-#!'D! &6-.6D&$'$.D!
$'DIN,'6MD!DA#!$.-.,1&6'$'DIK.E#D!.N.&#D!$.I$&N,'QA#!'DD#H&'$#D!'E',PC"8/$'IN.6$'2! |
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hl%'E#,1'K #]&1'$#! $'1 E',PC,1 $.|E&6J'1d! 1.&1'E-C,’ ! Ayal$.|UC'EUG! 1S]&1#!]!
$'$'1K.E'.JK,.DDA#I !

AD ) d

2.3.4 Procedimentos Experimentais

)2 "E&R.I'1#6-'P.11.]K.,&1.6-'EIH#6N#,1.I'"b&PC,"):2 !

I
Caneta laser
Rede de Difracao 1

b&PC,'):! #B#6-'P.11.]K.,&1.6-'E!K",'1"$&N,'QA#I$'|ECRIK#,IN.6$'D !
!

2 91UC.! 'D!'1.$&$'D!D.NM1IN.&-'D!$11.EJ#,IN#1"TK#DDF%.B'1-.E' IH#1!",.$.1$.!
$&N,'QA#%.%.! D.,! HAE#H'$! K. K.6$&HCEL.6-. ! '#! N.&].! $#! E'D.,2! DD#! K#$.! D.,!

N'H&E1.6-.IN.&-#!.6%& 6$#!#IN.&].!,.NE.-&$#!6#1%&$,#!6#%'1.6-.!K', "'D'F$'I$#E'D., 2!

jD-#1$.%.1D.,IN.&-#!-#$1%.RIUC')- E'lH#1!'DIN.6$'D!N#,.1!- #H'$'D2 !
!

<2 b&].! CI'I N#EJ'! $.! KK.E! H#1! N&-'1 '$.D&%'! .1! C1!'6-.K', #! '#C! 6 K',.$.! $#!
E'O#,'-\,&#a2! YDD&1K¥DDF%.E!,.P&D-,"|H#1!C1IESK&D#!K.,N&E!$'IH&N,'QA#2

!

|
!
!
!
!
!
!
!
!
!
!
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Parte 1 - Difracao por fenda tnica
!

?2 B#6-.1#IH#6"C6-#H#LI#E'D.,/!I'l - E'TH#1IN.6$"1Z6&H".1'6-.K" #2! VD.!&6&H&'EL.6-.1"!
N.6$'H#1!'0.,-C,'!l a = 0,1 mm29 # .- 1#IK'S, A#!$.I$&N, QA#L&6-.,N., T6H&'I D#O,.1#!
'6-.K'# [I-EIUC.1#DIK'$, .D!$.I$&N,'QA#IK#DD'1ID.,IN'H&E1.6-.1#0D.,%'$#D2!

!

>2 V-&E&R.!I C1"-,.6" K','1 1.$&,! 1 $& D-56H&" “ “'/1 $'1-.E'l H#1! N.6$" Z6&H" '#!
'6-.K'#2 !

!

R CRE

|
!

32 e.D.6J. 'HC&$'$#D'1.6-. | D#O,.I'"!N#EJ'I6#!'6-. K" #/! ' | ESK&D/'#! K'$,A#! $.! S&N,'QAH#/!
&6$&H'6$#! HE','1.6-.I'D!K#D&Q_.D!$#D!1S]&1#D! .| 1F6&1#D2! B.G@#1!C1'l [PC! 'l
E.PC'l g!/" / "gad$#!1S]&1#!H.6-'E 2Y6#-.1.D-'11.$&$'16''t'O.E")2 !

I

mumn Iyo e 44',PC,"'$#D!1S]&1#D'H.6-,'&D!K',''- E'IH#1IN.6$'Z6&H'$.!'O.,-C,"%",&S%.E2 !

SIWENILL V| gl /S g alW

WL V| gt S g a@W

CAWHITL | gl gaW

02 e.DE&R.I'"-E'TH#1!',.$.1$.1$&N,'QA #!D#O,.1#! DCK#,-./!-'EIUC.I''O.,-C,"'$'IN.63$"!
DNMS$.! a=0,2 mm2!@CO'"H., H"$.KIH1I'IN#EJ'$./IK'K.EID#O,.1#!'6- K' #2!" K&-'!
#1&-.11>21Y6#-.1#DI$'$#D!6'1'O.EN)2!b'Q#! 1.D1#!IK',1"'O.,-C, ! a =0,3 mm2!
!

p2 7#1.6-.!16#! .DK'Q#!'O'&J# I! &aD! 1C$'6Q'D ! #0D.%'$'D! 6#! K'$,A#! $.! S&N,'QA#/!

UC'e$#!''0.,-C,"1 "ad$'N.6$'"1Z6&H'![!"C1.6-'$' L &&al",.E'QA#!.6-,.1#1 1S]&1#!

H.6-,'E! .l #D! K'$,_.D! $.! $&N,'QA#! D.HC6$S,&#D2! +#! H'D#! "&&al! %#HT! $.%.,S! ,.'E&R',!

1.$&$'DI$'E'\PC,"! $#11S]&1#!H.6-,'E.I#DIK'$, .D!$.I$&N,'QA#!D.HCE$S,&HD2

!

7#1.6-S,&#Dl!
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2 9VITH'$TE&BJI! $'1t'O.E' )/ HEHCE.! #! H#1K,&1.6-#! $.! #6$'! $#! E'D.,! C-&E&R'$# !

)2

E “ €E21hO-.6J'1#1%'E#,11[$&#!H#1!D.C!,.DK.H-&%#!$. D% E&H#!IK'$S, A#2
Parte 2 - Difracao por fenda dupla

@COD-&-C''l-.E'1$.IN.6$'1 Z6&H"IK#,! C11 UC.|K#DDC&! N.6$'D! $CHEIX','$' D! K.E'D!
$&D-56H&D!d = 0,2, 0,4 € 0,6 mm2!Y"'O.,-C,"! “aa$'DIN.6$'D![ |H#6D-'6-.2!

|

Y6-.D!$.! &6&H&', 1#D! 'D! 1.$&$'D/! $.DE&R.! D#O,.| #! DCK#,-./1 " - E'l H#1! N.6$'| $CKE"/!
'C1.6-'6$# H#6-8&6C'1.6-.1"  $&D-56H&6-,.!'D!'0.,-C, D!-[! d = 0,6 mm2!9',"
H'$'! D.K',QA#/ !$.D.6J. | HC&$'$#D'1.6-. | D#O,.! 'l NHEJ'16#! '6-.K' #/! ' | ESK&D/! #!
K'S,A#1$.IS&N, ' QA#/ &6$&H'6$#IHE','1.6-.1'DIK#D&Q_.DI$#D!1S]&1#D!.| 1F6&IHM'!
H#1.6-S,&#D!"l,.DK.&-#I$#DIK'$,_.DIS.IS&N,' QAH#/I&BHEC&6%$#I

|

|
‘a hIUC.I[11#$&N&'$#IH#1!, E'QA#I'#]K.,&1.6-#!'6-.,&#,!Im !
uuuuUUUUUUUUUUUUUUUUUUUUUUUUUuuuuuUuuUUUUUUUUUUUUUUUUUUUUUUUUUU
uuuuUUUUUUUUUUUUUUUUUUUUUUUUUuuuuuuuuUUUuUUUUUUUUUUUUUUUUUUUUUUu
uuuuuUUUUUUUUUUUUUUUUUUUUUUuuuuuuuuuuuuuuuuUuuUuuuuuUuUUuUUu UL

Oa 9'$ A#IH#1!D.K','QA#!$ IWI*/:111]
uuuuuuuuuuuuuuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUUULUUUUUUUUUUUUUUUUUU
uuuuuuuuuuuuuuuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUULUUUUUUUUUUUUUUUUUU
uuuuUUUUUUUUUUUUUUUUUUUUUUUUuuUUUuuUUUUUUUUUUUUUUUUUUUUUUUuuUUubl
!

Ha 9'$,A#!H#1!D.K','QA#I$IW!*/?111]
uuuuuuuuuuuuuuuuuUUUUUWIUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU
uuuuuuuuuuuuuuuuuuUUUUUUUUUUUULUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU
uuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUuUUuuuuuubl
!

$a 9'$,A#IH#LID.K','QA#I$IW!I*/3111!
uuuuuuuuuuuuuuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU
uuuuuuuuuuuuuuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUUULUUUUUUUUUUUUUUUUUU
uuuuUUUUUUUUUUUUUUUUUUUUUUUUuuUUUuUUUUUUUUUUUUUUUUUUUUUUUuuUUubl

.a YIE'PC,1$#11S])&1#!H.6-,'EID.!1#$&N&H'Im]BE&UQ.2
uuuuUUUUUUUUUUUUUUUUUUUUUUUUUUuuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUuu
uuuuUUUUUUUUUUUUUUUUUUUUUUUUUUUUuuuuuUUUUUUUUUUUUUUUUUUUUUUUUUu
uuuuUUUUUUUUUUUUUUUUUUUUUUUUUUUuuuuUUuUUUUUUUUUUUUUUUUUUUUUUUULL
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<2 VD.I''N.6$" $CKE'H#1!D.K','QA#'d = 0,6 mm2B.Q'!"'E',PC,"$#!1S]&1#!H.6-,'E!

a “ @ $D! N.6$'D2!'Y6#-.! #! ,.DCE-'$#! 6#! .DK'Q#! 'O'&]#2! V-&E&R.! K','l &D-#! #!
H#1K,&1.6-#! $.! #6$' $' ECR! %.,1.EJ"! $# E'D., | .!'1 $&D-56H& e! i @/! .6-,.! #!
'6-.K' #1.I'- E'"H#1!'DIN.6$'D!$CKE'D2 !

!

a‘ @w!

!

?2 #H1.I'P  #,/I'$&D-56H&"  .6-,.1?IN,'6~'D!d!.DUC.,$'".1?IN,'6M'D!d!$&,.&-"1$'IN,'6"'!
H.6-,'E2'hO-.6J"1C1"1[$&! $.D-'D! $&D-56H&'D2! hO-.6J'1-"10[1! #! $.D%&#! K'$, A#/!
UC.ID.,%&,SIH#1#!&6H.,-.R'16.D-'D!$&D-56 H&®2!1#D!$'$#D!6'1t'O.E":2! |
!

t'O.E":!  #i'E#,.D!1.$ &$#D!$'1$&D-56H&.6-,.IN,'6"'DI'$V'H.6-.D2

! ! - By ) 3! o ! 1ses /1

>2 'H SRVVH GR YRORU E#HHFLK&L.6-#$.1#6$" E “opF I
$1ECR!E'D.,//N'QC1LIHSEHCE#!$'1$&D-566:&1#!'6-. K" #1 .1"- E'TH#1!'DIN.6$'D!
$CKE'DBD-.! %'E#,! H#&6H&S./! $.6- # $TN'&]' $.! &6H.,- R'D! H#1! #! %0'E#,! 1.$&$#! $ill!
1 13 ©I !l

Parte 3 - Difracao por fendas miiltiplas
!

)2 @COD-&-C'"#!H#6"C6-#!$.IN.6$'D!$SCKE'D! K. E#'H#6"C6-#'H#1!N.6$'D! 1ZE-&KE'D2! B#%'!"!
-E'"K''1'"".DUC.,$ /''C1.6-'6%#!#!6Z71. # I$.IN.6$'D/' $.DS.! +I W1+ WIS
N.6$'D2!hOD.,%.!'D! 1C$'6Q'D! UC.1 #H#,,.1! 6#! K'$, A#! $.! S&N,'QA#2!e.DH,.%'l DC'D!
#0D.,%'Q_.DI6#!.DK'Q#!"'O'&J#! JKE&UC.L.1!ID.C!,.E-\,&# 2

2 el'H#$# H#1!'Mb&PC,")</ID COD-&-C'#' E'D.,!K.E"E'6-.,6"H#1!ECR!O,'6H"2! t#1.!
"P#,M- ETHALNL SUSIS&N,'QAH)** *IN.6$'DIK#,I 1&EF1.- #a2!4&PC.I"'E'6-.,6'!.!

Centro Universitario Norte do Espirito Santo!
"HEHY&' (")) +#,-.1101213*/1('&, #14&-#,56.#/1789!:;;<: =%
@A#'B'-.CDI48@H(,'D&E

@F—&#!.E.—,G6&H#I!J——KILLI\/II\/II\/I2H.C6.D2.|CN.D20,



UFES

79

UNIVERSIDADE FEDERAL DO ESPIRITO SANTO
CENTRO UNIVERSITARIO NORTE DO ESPiRITO SANTO
Departamento de Engenharia e Ciéncias Exatas
#OD.,%. # K'$,A#! $.! $&N,'QA#! D#O,.! #!'6-. K" #/'UC.1 $.%.! .D-",! 'P#,//10.1! 1'&D!
K\&1#1$'1,.$.1$.1$&N,'QA#2! |

Anteparo .

R'ede c}e o Lanterna c/
Difracdo el = Luz branca

b&PC, <! #B#6-'P.1!.]K.,&1.6-'E!K','"I$&N,'QA#I$''ECR  !0,'6H" !
!

<2 i#HT!$.%.,S!#0D.,%',!|C1"ECR!O,'6H'16#!H.6- #!.I'IK',-&,1$.D-"'DIH#,.DI$#!'H# = &D!
6''D.UCTEH& I'%&HE .- /I'6&E/'RCE/1%.,$./I'L',.E#/IE','6"'.1%.,1.EJ#2!8]KE&UC.!.1!D.C!
,.E-\,&#!.D-1D.UCT6H& $.! H#,.D D#O,.1#!'6-.K',# /1O0'D.'$#! 6#D! H#1K,&1.6-# D!$.!
#63$'! $./H'$'H#1K#6.6-.!$'"ECR!O,'6H'2 !
!

2.3.4 O que incluir no relatdrio do experimento

Parte 1 - Difracdo por fenda unica
|

e.D.6J#!D#O,.1#K'K.E!I$'DIN&PC,'D!$.I$&N,' QA#2
I
t#H$#DIHDIH#1.6-S,&#DI$#!-\K&H#!p/I$'K',-.1)2
!
7SEHCE#D! $#D! H#1K,&1.6-#D! $.I'#8$ECR! E'D.,|&6HEC&6$#! #! %'E#,! 1[$&BL.C! $.D%&#!
K'$,A# 2
|

Parte 2 - Difracao por fenda dupla

t#$#DI#DIH#1.6-S,&#DI$#1&-. 11:/1$'1K",-.1:2 !
|

&iOFXOR GD DEHUWXUD!D “ ©D GDV IHQGDYV
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