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Objective:	The	goal	is	to	verify	the	nature	of	the	wave	of	light	by	measuring	its	wavelength	in	a	phenomenon	of	interference,	(b)	know	the	gratification	of	diffraction,	and	(c)	measure	the	wavelengths	of	red	and	purple	colors.	Equipment:	A	diffraction	grater,	a	known	wavelength	laser	pointer,	an	optical	bench,	a	destination	support,	a	orthogonal
skewer	clamp,	a	tape	measure,	a	white	bulb	(40-60	watt)	with	a	support,	a	ruler,	and	a	calculator	Theory:	Young's	Double-Slit	Experiment	checks	that	light	is	a	wave	simply	because	of	the	bright	and	dark	fringes	appearing	on	a	screen.	It	is	the	constructive	and	destructive	interference	of	light	waves	that	cause	such	fringes.	Constructive	interference	of
the	waves	The	following	two	waves	(Fig.	1	)	which	have	the	same	wavelength	and	go	to	the	maximum	and	at	the	minimum	together	are	called	coherent	waves.	Consistent	waves	help	each	other,	add	constructively	and	cause	constructive	interference.	They	form	a	bright	fringe.	Destructive	interference	of	the	waves	in	Fig.	2	however,	the	situation	is
different.	When	the	A1	wave	is	at	its	maximum,	the	A2	wave	is	at	its	lowest	and	work	against	each	other	resulting	in	a	wave	with	A2–A1	amplitude.	These	two	waves	completely	out	of	phase	interfere	destructively.	If	A2	=	A1,	they	form	a	dark	fringe.	The	bright	and	dark	fringes	in	the	experiment	of	the	Young	follow	the	following	formulas:	Bright
frange:	d	sin(θm)	=	m	λ	where	m	=	0.1,2,3	...	Dark	frange:	d	sin(θm)	=	(m+1/2)	λ	where	m	=	0.1,2,3	...	The	above	formulas	are	based	on	the	following	data:	Check	the	following	statement	of	correctness	based	on	the	figure	above.	The	light	rays	ranging	to	D2	from	S1	and	S2	are	3(1⁄2	λ)	phase	(like	1⁄2	λ	out	of	phase)	and	thus	form	a	dark	fringe.	The
light	beams	ranging	to	B1	from	S1	and	S2	are	2(1⁄2	λ)	of	phase	(same	as	being	in	phase)	and	therefore	form	a	luminous	fringe.	Note	that	SBo	is	the	central	line.	Passing	from	a	dark	or	bright	fringe	to	its	next	fringe	changes	the	distance	difference	of	1⁄2	λ.	Grating	diffraction:	Diffraction	grater	is	a	thin	light	glass	or	plastic	film	that	has	a	large	number
of	lines	for	(mm)	drawn	on	it.	A	typical	grater	with	a	low	line	density	is	(250	lines)/mm.	Using	more	expensive	laser	techniques,	you	can	create	line	density	of	(3000	lines)/mm	or	higher.	When	light	from	a	light	source	and	small	passes	through	a	grater	diffraction,	it	generates	a	large	number	of	sources.	The	very	thin	space	between	each	two	adjacent
lines	of	grater	becomes	an	independent	source.	These	sources	are	consistent	sources	that	mean	they	emit	into	phase	waves	with	the	same	wavelength.	These	sources	act	independently	such	that	each	source	sends	waves	in	all	directions.	On	a	screen	a	distance	(D)	away,	points	can	bewhose	differences	away	from	these	A	difference	between	the
interference	of	many	cracks	(diffraction	retract)	and	double	crack	(Young	Experiment)	is	that	the	first	makes	major	maximums	with	less	intensity	in	the	middle.	Â	The	main	maximums	(Maxima)	occur	on	both	sides	of	the	central	maximum	at	points	(or	angles)	for	which	a	formula	similar	to	that	of	Youngâ¡s	is	true.	D	=	distance	between	the	grid	and
the	screen.	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	ÂÂ	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	ÂÂ	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Determination	of	(Lines/mm)	of	the	diffraction	grid:	a)	Â	Â	Â	Â	Â	Â	Fix	a	laser	pointer	and	diffraction	grid	(situated	in	a	target	support)	on	an	optical	bench	as	shown.	Â	Â	Â	Â	Â	Try	to
make	a	distance	(wall	grill)	of	about	1m.	a)	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	that	the	direction	of	the	optical	counter	is	normal	(at	right	angle)	compared	to	the	wall	and	that	is	measuring	the	perpendicular	distance	(D)	between
the	grid	and	the	wall.	b)	Â	Â	Â	Â	Measure	Y1,	Y2	and	D	with	a	precision	of	(mm),	or	tenth	of	(cm),	and	record	values.	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	The	angles	Î	̧1	and	Î	̧2	can	now	be	calculated	from	the	values	measured	as
follows:	a)	Â	Â	Â	Â	Â	Use	the	function	(tan-1)	(integrated	into	your	calculator)	to	calculate	Î	̧1	and	Î	̧2.	b)	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	together	with	the	wavelength	indicated	on	the	laser	pointer	(in	metres)	and	the	formula	for	the	diffraction	grid
to	calculate	(d),	the	distance	between	adjacent	spaces	(s)	on	the	grid.	Â	Find	(d)	once	per	m=1	(using	Î	̧1)	and	once	per	m=2	(using	Î	̧2).	Â	Â	the	two	values	obtained	by	(d)	must	be	equal;	However,	due	to	measurement	errors,	they	may	be	slightly	different.	Â	Find	an	average	value	for	(d)	in	the	meter.	c)	Â	Â	Â	Determine	the	number	of	lines	per	mm	of
the	grid	from	(d).	Â	Red	and	purple	wavelengths:	a)	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Keep	a	diffraction	grid	close	to	the	eye	and	look	at	objects	around	you.	You	will	see	a	continuous	spectrum	of	rainbow	colors	around	bright	objects.	Â	The	diffraction	grid	separates	the	colors	of	white	light	similar	to	what	a	prism	does.	Â	The	white	light
coming	from	a	bright	object	separates	itself	in	its	constituent	colors	as	it	passes	through	the	grid	and	reaches	your	eyes.	Â	If	you	are	looking	through	a	grid	at	a	luminous	point	like	the	filament	of	a	light	bulb	You	can	direct	another	person	to	move	left	or	right	and	mark	the	ends	of	the	spectrum	you	are	looking	at.	Measuring	the	distance	between	each
end	of	the	spectrum	and	the	luminous	filament	(Yviolet	or	Yred)	and	(D)	the	distance	between	the	filament	and	the	grid	(held	by	you),	you	can	calculate	the	angles	Î	̧violetto	and	ÎThen,	using	the	formula	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	Ã,	=	m	Î	»	The	corresponding	wavelengths	for	purple	light	and	red	light	can	be	determined.	Note	that	through	the	grid	you	will	see
more	than	one	rainbow	band.	You	will	see	two	or	three	bands	on	each	side	of	the	Centre.	Â	If	you	use	the	1st	band	on	one	side	of	the	center,	then	m	=	1.â	for	the	2nd	band	M	=	2	and	for	the	3rd	band	M	=	3.	B)	Place	the	optical	bench	near	the	board	in	your	laboratory	or	class	on	a	very	high	table.	c)	Make	sure	that	the	optical	bench	remains	at	the
right	angle	at	the	board	and	mount	a	bulb	so	as	to	touch	almost	the	table.	Turn	the	bulb	on.	d)	Fix	a	diffraction	grid	on	a	mounting	bar	that	is	tightened	against	the	edge	of	a	table.	The	mounting	bar	must	hold	the	parallel	filament	at	the	table.	Even	when	you	look	in	the	grid,	your	line	of	The	view	should	be	normal	for	the	card	and	be	in	the	same
vertical	plane	that	the	optical	bench	or	the	filament	of	the	line	bulb	is.	If	you	do	not	make	the	necessary	adjustments.	A	set-up	diagram	is	shown	below:	V	=	The	purple	end	of	the	spectrum	=	the	red	end	of	the	spectrum	lv	=	y	purple	lr	=	y	red	a)	â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
Your	partner	must	have	previously	observed	the	same	spectrum	and	have	a	good	understanding	of	the	experimental	procedure.	b)	Â	Â	Â	Â	When	those	points	are	marked,	they	recheck	their	accuracy	and	measure	LV	and	LR	distances	to	the	nearest	cm	as	shown	in	the	figure.	Also,	measure	D.	c)	Â	Â	«,	calculate	the	angles	î	̧violet	and	î	̧red	and	use	each
in	the	above	formula	separately	to	find	the	corresponding	wavelengths.	Data:	Date:	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â
Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â«Be	completed	by	the	conclusion	of	students:	Â	Â
Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	Â	"Be	explained	by	Student	Discussion:	Â	Â	Â	Â	Â	Â	Â	Â	Â	"To	be	explained	by	students	1.	To	understand	diffraction,	diffraction	grid	and	how	the	diffraction	grid	works	with	the	help	of	basic	diffraction	grater	equations	and	experimental	studies.	2.	To	measure	the	wavelength	of	the	light	source	with	the	help
of	the	diffraction	grate.	Theory:	preliminary	discussion:	the	interference	refers	to	the	interaction	of	two	or	more	trains	toof	light	having	the	same(8.1)	The	phenomenon	of	diffraction	is	defined	as	the	apparent	flexion	of	the	waves	around	small	obstacles	and	the	propagation	of	the	waves	through	small	openings.	Diffraction	patterns	are	characterized	by
a	rapid	decrease	in	intensity	with	increasing	distance	from	the	center	of	the	pattern.	A	diffraction	grid	is	made	by	making	many	parallel	scratches	on	the	surface	of	a	flat	piece	of	transparent	material.	It	is	possible	to	apply	a	large	number	of	scratches	per	centimeter	on	the	material,	for	example	the	grid	to	be	used	has	6000	lines	/	cm.	The	scratches
are	opaque	but	the	areas	between	scratches	can	transmit	light.	Thus,	a	diffraction	grid	becomes	a	multitude	of	parallel	slot	springs	when	the	light	falls	on	it.	Diffraction	grid	equation	when	a	parallel	beam	of	rays	falls	on	the	grill,	these	rays	and	their	associated	wave	fronts	form	an	orthogonal	set	so	the	wave	fronts	are	perpendicular	to	the	rays	and
parallel	to	the	grid	(as	shown	in	fig	.	11.1).	According	to	the	principle	of	Huygens,	each	point	on	a	wave	front	acts	as	a	new	source,	each	transparent	slot	becomes	a	new	source,	then	the	cylindrical	wave	fronts	extend	from	each	one.	These	wave	fronts	interfere	constructively	or	destroyed	depending	on	how	peaks	and	wave	valleys	are	related.	If	the
difference	in	length	of	the	path	between	the	light	that	passes	through	different	cracks	is	an	integral	number	of	wave	lengths	of	the	incident	light,	the	light	coming	from	each	of	these	cracks	will	be	in	phase	and	then	form	a	picture	in	the	position	specified.	Mathematically,	the	relationship	is	simple	(11.1)	EQ.	(11.1)	It	is	known	as	the	lattice	equation.
The	light	that	corresponds	to	direct	transmission	(or	to	speculate	reflection	in	the	case	of	a	reflection	grid)	is	called	Zero	Order	and	is	indicated	as	M	=	0.	The	other	highs	occur	with	angles	represented	by	integers	other	than	zero	m.	Note	that	M	can	be	positive	or	negative,	with	consequent	difflated	orders	on	both	sides	of	the	zero	order	beam.
Diffraction	grids	are	often	used	in	monochromators,	spectrometers,	lasers,	wave	length	multiplexing	devices,	optical	pulse	compression	devices	and	many	other	optical	instruments.	Folily	grid	power	This	equation	then	leads	to	the	following	expression	for	the	resolutive	power	of	the	diffraction	grid	(11.2)	R	=	Ãžâ	»/	ÃžÂ»	=	Mn	here	Ãžâ	»is	the
average	length	of	the	wave	,	Ãžâ	"It	is	the	difference	between	the	wave	lengths,	m	is	the	order	and	n	is	the	total	number	of	slits	on	the	grid.	Therefore,	the	distance	between	the	highest	depends	on	the	distance	between	the	cracks	and	resolution,	the	relative	sharpness	of	the	maximum	depends	on	the	total	number	of	cracks.	(Often	a	grid	is
characterized	by	the	number	of	slots	for	length	units.	From	this	information	it	can,	of	course,	deduce	the	between	the	slots	..	Slitte	..
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