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35-4	Interference	from	thin	films	

When	light	is	incident	on	a	thin	transparent	film,	the	light	waves	
reflected	from	the	front	and	back	surfaces	interfere.	For	near-
normal	incidence,	the	wavelength	condiIons	for	maximum	and	
mini-	mum	intensity	of	the	light	reflected	from	a	film	with	air	on	
both	sides	are	
	
	
and		
	
	
	
	
	

where	n2	is	the	index	of	refracIon	of	the	film,	L	is	its	thickness,	and	λ	is	the	wavelength	of	the	
light	in	air.	

ReflecIons	from	a	
thin	film	in	air.	

If	a	film	is	sandwiched	between	media	other	than	air,	these	equaIons	for	bright	and	dark	
films	may	be	interchanged,	depending	on	the	relaIve	indexes	of	refracIon.	
If	the	light	incident	at	an	interface	between	media	with	different	indexes	of	refracIon	is	
iniIally	in	the	medium	with	the	smaller	index	of	refracIon,	the	reflecIon	causes	a	phase	
change	of	π	rad,	or	half	a	wavelength,	in	the	reflected	wave.	Otherwise,	there	is	no	phase	
change	due	to	the	reflecIon.	RefracIon	causes	no	phase	shiP.	©	2014	John	Wiley	&	Sons,	Inc.	All	rights	

reserved.	
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where	n2	is	the	index	of	refracIon	of	the	film,	L	is	its	thickness,	and	λ	is	the	wavelength	
of	the	light	in	air.	

The	incident	pulse	is	in	the	
denser	string.	

The	incident	pulse	in	the	lighter	string.	
Only	here	is	there	a	phase	change,	and	
only	in	the	reflected	wave.	©	2014	John	Wiley	&	Sons,	Inc.	All	rights	

reserved.	
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