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간섭; interference

간섭 현상

(interference)

회절 현상

(diffraction)
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• 기하광학 • 파동광학

빛살 파동면 (wavefront)
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Huygens 원리 (1678)

빛살 파면

Huygens 원리 (1678)

파동면
(wavefront)

새로운 파동면

Huygens 원리에 따라 진공중
에서 평면파가 전파하는 모습

광선

파(동)면
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a, b, c 중에 광속이
가장 빠른 영역은?
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 주어진 거리 L을 지나는 데 포함된 파장 수
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Young의 2중 슬릿 간섭실험 p. 1189
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보기문제 p. 1192

질문: 서로 이웃한 두 극대점 사이의 거리?
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 Coherence 결 맞음:

 Incoherence 결 어긋남

constant in time 

p. 1194
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p. 1199



Department of Physics

Fig. 35-16

n1 n2

n1 > n2

n1 n2

n1 < n2

Reflection Reflection Phase Shift
Off lower index : 0
Off higher index: 0.5 wavelength
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반사 위상차 주의!!
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Film Thickness Much Less Than 

r2
r1

 If L << , for example L < 0.1, then phase difference 
due to the path difference 2L can be neglected.

 Phase difference between r1 and r2 will always be ½ 
 destructive interference  film will appear dark

when viewed from illuminated side.
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 For multilayer systems, this is not always the case and these equations are 
not appropriate.
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 For the special case of a higher index film flanked by air on both sides

주의!

n1=1 n2=1.38 n3=1.50

r1

r2

L

보기문제
p.1203
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빛의 파장

Michelson’s Interferometer

박막

 = 1,533   ,163 m .1 5 L 빨강=ml l

(Michelson:1907 Nobel Prize in Physics)

2 ( 1)LN N n


  공기박막

박막의 두께

박막의 굴절률

통과 파장 갯수

shift in fringes

For each change in path by 1, the interference pattern shifts by one 
fringe at T. By counting the fringe change, one determines N박막- N공기

and can then solve for L in terms of  and n.
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36장 회절, 에돌이, diffraction
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Diffraction Pattern from a single narrow slit

Diffraction and the Wave Theory of Light

36-

Central
maximum

Side or secondary
maxima

Light

Fresnel Bright Spot

Bright
spot

Light

These patterns cannot be explained 
using geometrical optics (Ch. 34)!
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에워싸고
돌아서(에돌이)
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회절무늬:

Central
maximum

Side or secondary
maxima

Light
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“Poisson” 광점

Fresnel Bright Spot

• Newtonian group 
(1819):  빛의 입자성

• Huygens(1678):

wave optics

원반 뒤쪽에 형성되는 회절무늬
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회절; diffraction

물결파의 회절현상. 장벽에 난 작은 틈을
통과한 물결파가 틈의 끝을 돌아서 장벽의
뒷쪽으로 퍼져나간다.

작은 틈작은 틈

p. 1220
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What do you expect if ?al =

p. 1221
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어두운 띠의 일반적인 위치:
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Intensity in Single-Slit Diffraction
2( )( s )inx


  : 이웃영역에서 오는

빛의 위상차

이웃 영역에서 오는
빛의 경로차

p. 1225
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sin ,  0,1, 2,  : maxima
1sin ( ) ,  0,1,2,  : minima
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Young의 2중 슬릿 간섭무늬 (p.1190-1197)

• 슬릿의 폭을
무시한 경우임
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(p.1234-1236)
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2중 슬릿 무늬

단일 슬릿 무늬

2중슬릿의 밝은

간섭무늬가 지워짐
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• m= order, 차수

회절격자, gratings : 간격이 고른 여러 개의 슬릿

(p.1237-1240)

• 격자(발)의 수 N이 클수록 예리한 회절선


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중앙선의 반너비 각;half width
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   :

•격자(발)의 수 N 이 클수록
예리한 회절선

•밝은 띠의 밝기:

슬릿의 개수의 제곱에 비례

1차 극소
반너비 각
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Grating Spectroscope; 회절 분광기

• 수소의 방출 스펙트럼 (회절무늬)

회절격자

(p.1213)

• separates different wavelengths 
for a given m

sin   for 0,1, 2   (maxima-lines)d m m   

광원



Department of Physics

X선 회절: 결정구조 분석에 활용 (p.1244-1245)

1sin 0.0019   for 0.1nm,  3000nmm d
d
       

 


300 slits/mm

광학용
회절격자X-선 파장

Too small to be distinguished 
from the central maximum !!
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,   =0, 2 1, 2, sin md m  

Diffraction of x-rays by crystal: spacing d of the order of 0.1 nm
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36-

Fig. 36-29

inter-planar spacing d is related to 
the unit cell dimension a0

X-Ray Diffraction, cont’d

2 05
0 045   or  0.2236

20
ad a d a  

Not only can 

1) crystals be used to separate different x-ray 
wavelengths, but 

2) x-rays, in turn, can be used to study 
crystals, for example determine the type 
crystal ordering and a0

,   =0, 2 1, 2, sin md m  
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