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KEYWORDS: TALBOT EFFECT/NEAR —FIELD DIFFRACTION

SUPANYA CHATI: DESIGN AND CONSTRUCTION THE NEAR — FIELD
TALBOT INTERFEROMETER FOR THE STUDY BY EYES. ADVISORY COMMITTEE:

SARAYUT DEACHAPUNYA Dr.rer.nat., SORAKRAI SRISUPHAPHON, Ed.D. 38 P. 2016.

The purpose of this research was to design and construct the experimental kit for the
study of the near—field Talbot patterns by bare eyes at the Talbot distance as well as the multiples
of the Talbot distance by using a compound lens to magnify the interference patterns, which allow
to be seen with the bare eyes. The experiment was performed with a green laser with the
wavelength of 532 nm, and subsequently illuminates a diffraction grating with the period of
250 pm. Behind the grating, the compound lens was used to magnify the interference pattern at
the Talbot length (L;) on the z- axis, and also at L. / 2,L; / 4, and 2L, . We use a simple screen

to observe the interference patterns.
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z, 223

A 1 2 2 yy SNy o & a " Y
e F (x1 — XO) ’ﬁ’liJ’liﬂﬂZVNllﬂl‘Wﬁ'lgiJﬂ'lu'ﬂfJiJ'lﬂ AUMVYUTUNTT (2-6) lwullﬂ
Zy

3
e~ tkz ik 2
©1(x1,21) = / 1f ZAn exp {m( )x —— (x1 — xp) }dxo
21 2z,
(2-7)
NANMITN 2-7) A wus
co . 2T ik 2
ex {m(—)x ——(x; — x }dx = P
f_oo p a)%0 T3, (%, 0) 0 1
[ s =y Y o w Y
ﬂﬂwwmﬂiwuuuwmiﬂagﬂlugﬂﬂjmaumimjummmﬁm 2218

P, = (1)) I exp {—— (xo — x1)% + m( ) (xo — xl)} dx,

P, = o (in()x:) I exp{—iax? + ibx}dx

4 k 2T
Lﬁﬂxz(xo_xl);a=_,b =led Llazkd=—
274 d

) v J 4
uazanson3wus 1d lae s/ Wusimdideu (Gaussian integral)



ffooo exp {—iax? + ibx}dx, = [exp (ibz)

4a

lb2
P = exp(tnkdxl)fexp

P = exp(mkdxl)

lTl kdzl) (2-8)

unua 2-8) aelu 2-7) agldfasTunauinlfimunaundunis z; vusyu xq G
, . 2T ) Zq
@1(x1,21) = exp{—ikz.}> A exp in(=)x; +in“m (> (2-9)
T
n

. ) (
o Ly =d?/A Ao szezmduen

9 Y Y o
HAZANUNIEIVI3ITOINTUNI NAOAT T 0H IAAIANN S

{i(n—m) (%n)xl +i(n? mz)n<Z;>}

I(x1,21) = @101 = Sa,a, €

n,m

(2-10)

d‘ [~ 1w 9 9 Qy 9 d‘ [ 1
MNANNIITN (2-10) UM niEmIsoazialaiiosnn ludiwane
Qy 9 d‘ 9 d' d‘ o ]
sUnuvvessIMIUMIngon  uazaduua ldawaunisn  (2-10) Adunteaw
A A 1 . <3 Y de A
LUIAY X; UBY Z7 ¥I0I30NI1 WINVOLA (carpets of light) dzfiulaa1i31508%
FugounIlunsaimsunsnasaveIauIyIna IasNaun1s (2-10) A0AAA0INVUDI Case

(2009) A9NINN 2-3
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A A a A LN =
NINN 2-3 UAAINTHUBDAULES NNAN [ = 0.1 NILUSHIN Z = 003 Z = 2L,

o d =200 um tay A =532 nm laeldaumsn (2-10)

= & 1A Y ¥ A Y1
VNN 2-3 WIHUNNITLOE Z = Ly 1NN INNTUUaIteaueiuie lain a1y
Qal dl = 1 1 o 1 dl a 1 = d‘ =)
YBIIIMIUNINADANTLO L Aumnumasnauveunsadwuaazimanaeulyl mis@ou
4 . 2 o 44
AN X uazNszee Lp/2 azlauvesiinsunindeaiuniainiiauesszes Ly
H Y H

HagNsLer 2Ly linuYessINsunIndoaninuszes Ly uassimlanlaonll ©is@ou

% [ a 4 e 1 a 4 o 4
FINTINUAUVBUNTAAY (Case et al., 2009) LHOUAURSAVUATUINTAA DU NAUTVIIAY

[ BId' o 1 % d v A A o ] P

v liia F, 1naldndwmde z; demn 24 WeanduadudleWnmauaudanszey  z,
vy 9 o o 4 . { 7
ansar laalens 19 usvesaeenud - wlsaiua (Huygens-Fresnel integral) Tagiaud

VaNanFuns dary (Srisuphaphon & Deachapunya, 2015) Ao

T,(x;) = exp{ikx?/2F} 2-11)
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Xn 3(1 XZ
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R
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1‘$ \ 4
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1 2 H s v %
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A A do A Ao ' Jo A vy Y @ o
engaNMInFUAaUNAWNUL Z; aunsamanguaaulanlens1edswus
vesgounud-wlsemua (Huygens-Fresnel integral) (Guenther, 1990) 91N&UNIT
i roo exp{—ikR,}
Xp,Z5) = [= ———T(x X1, Z1)dx 2-12
©2(x2, 23) \/;f_oo /R 1(c) @1 (x4, 21)dxq (2-12)

I~ A < 1 o A A = o
NNINN 2-4 1UD RZ Lﬂu33fJ$‘VIN%WﬂL!fHﬁ\‘lﬂﬂl!ﬂﬂﬁl!ﬂ\i%qﬂﬁ\ilﬂﬁuu5$UHJ Xy

.4

A 9 [}
nio lannuduwus

R, = \/Zzz + (x; — x1)2

doldmsnszarenuy luTudioa (Binomial expansion) uReINUaNMIN (2-6) 328

; ] o (z1
9,(x2,2,) = /t ol-ikGar sz L™ n(LT)}Z/% P, (2-13)
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A
¥\)3}
. . . (xz—x1)2
o {lkx%/2F1}+{mkdx1}—lk(—)
P,=[__e 222 ) dx, (2-14)

o k k k(1 1 kx
fvuald A, = (— ——) = —(— — —) waz A, = nkg +—=2 @

2z, 2F 2 \z, F Zy

aumsin (2-14) lugdilSiusimdSou

ikx2\ oo . .
P, = exp (— 1222) J_ exp{—iA;x{ + iAyx;} dxy

p, — ikx3 I iA3
2 = exp\— —exp\— (2-15)
2z, 1A 4A4
1 o Z R o o w A
UNUMM A1 uag Az wagmvuali (1 _F_2> =M &anae m wammllﬁ'mmauff
1

a2 ld

. _ ikx%) 272, {i( nznzz) k2x?2 } ]
P, = exp( 2, ( ikM)exp ” nkgz, + o + 2k M (2-16)

1 J o 4 { 4 { o 1 <
unum (2-16) asluaums (2-13) ag laengunaunldunuaaundumis z, lailu

e—ik(zl+22)—%(1—%) {in(%)xz_l_irzﬁ(zrl_zﬁz)}
®2(x2,25) = ( NiTi )Zn:An e T (2-17)
o M=1—22
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Y
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maven gnveeliiilu Md duiu M fe Mmasweisveuaud Fiuazduniauedszos
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T,(x,) = exp{ikx%/2F,} (2-19)
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\ 4 A
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Zl - LT ( Zz Z3
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H Y H
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{ 4 I 1 o A
nnnmi 2-51if0 Ry = /22 + (x3 — x3)2  dluszeznaninundenuiia
AU X, DYAFUNALURNINTUNN X3 Tavederianmsdszunaunylu Tudies wuRernun

fuan azld

P2
{~ik(z1+72+23)} {m ”( +Z_z)}
e Zq
X3,23) = Lt MO A, P 2-21
¢3(x3,23) N n A, Ps (2-21)
. - {inkdxz ikx3  ik(xg=x)% ikx3( _i)}
1o P3=f el M 2F3 2z3 2z \" M dx2
— 00

a2
= () o SR S Sl 4
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o
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e P G AP il | s
2\z, M Z3 F, 223
nk kx
BZ — da 3
M Z3
2 '
FIVENUN
B2 n’nzy | 2nmx3 |, kx3
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4B4 LtM Md 223
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9
v @
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(2-23)

(2-24)

(2-25)

(2-26)

<3 [ = o w 4 A @ [
N UN MB = F_ o ﬂ"ITCNGlIﬂ?ﬂﬂl@ﬁigﬂﬂmuﬁk&uﬂmﬂ'J”I‘JJEJ"I’JI‘V\Iﬂﬁ FuagF, unua
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(2-25) Tu (2-21) sz IdlenFunaui IFunuaduidummia zg &l

in?m( Z3 , 23
{~ik(z1+22+23)} { ( 2m ) } T 7 42 )

e n X 1 2
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Is(x3,23) = @303 = 2AAq € B (2-28)

n,m

=i < 1w 9 9 2 vy A [ 1
NFTUNITN (2-28) ﬁlzmu’JWI’JﬂmﬂIN‘Vimmmmazwﬂﬂ Luf]\‘ﬁ]'lﬂhlﬂﬁ\‘lf?\lﬁﬁf]

U

L VoA o = & A =
gﬂLLUUﬂlﬁ)\‘ii’Jﬂﬁlmiﬂﬁ'ﬁ)ﬂ FUAYINVANNTN (2-10) Lag (2-18) FudonfFounouniwy

9 A 1
Wy I Mudauns (2-10) NI Z1 ITNUIN
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p =3.00 mm
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p=1.50 mm
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p=0.75 mm
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