
LECTURE 26 questions



QI Two - Soir INTERFERENCE
-

Posineece / A IN THE following WE

G.I
- consider THE point (× )

{ SLITS MIDWAY BETWEEN THE Two 52175
.

a) WHAT is THE PATH - LENGTH DIFFERENCE Dr FOR THE Two

possible pants A d B THAT LIGHT CAN TAKE To Reach (x ) ?

b) Suppose we Block THE

LOWER Sci 7
, Eliminate .NL PATH B :

aw, measure, >µ, w.ws ; >ya,
. µB ft

( x ) To BE IE .

proceed

x
• WHAT INTENSITY Ia+B DO WE

EXPECT To MEASURE WHEN WE

UNBLOCK THE SLIT ?

( Hin> : Amplitudes ADD )

1. E .

7 2x

C) IF THE power ABSORBED @ ( x )
#

is 4 THE POWER ABSORBED

W/ ONE Sci > BLOCKED ( i.e . I
+ B

= 4 I )
, WHILE IS Titis

( pm . Cb ) )
]

THE EXTRA ENERGY
"

COMING from
" ? How is energy conserves ?



d) Now suppose WE MOVE our poivcc Down , as laws>rares :

/
. Is Dr Stice Zero ?

"sincere
.

.

e ) where Do we Nees To move G) 7-

So THAT Dr
- c-

is zero north ?
L L

Suppose for simplicity THAT THE SLITS

ARE Halfway BETWEEN THE SCREEN d

THE point Source .

- -

IN GENERAL
,
WHAT DOES SHrf-z.me THE

point So 2 Do To THE INTERFERENCE

paneer @ THE screen ?



@2 Diffraction

n )
in.

° WHAT BAND SHOULD

THE TRANSM 17792 BROADCAST

ON To optimize RECEPTION

@ THE Radio Receiver on

THE OTHER SIDE of THE HILL :

• FM ( f I too MHz ) or
• AM ( f = 1MHz ] ?

[HINT : WAVES Diffract past
EDGES IN A MANNER similar

70 Diff Merion pass slits ]

i:c: 111111111111111
guy,

"

"'a'

inefficiency



b)

I -
'

Position

• IN RAY optics ,
THE spot FORMED By

A POINT SOURCE ON THE

SCREEN of a pinHorse CAMERA GETS SMALLER AS THE pinitore

DIAMETER DECREASES SINCE FEWER RAYS ARE ABLE To

MAKE IT INTO THE CAMERA .

• WAVE optics , HOWEVER, WARNS US THAT WHEN THE PINHOLE

GETS Too smart
,
DIFFRACTION WILL ACT To INCREASE
-

-

THE spot size .

• (ROUGHLY § How LARGE SHOULD you MAKE THE

pin House GET THE SNAKES> gpo> Size on THE

camera screen ?

i. E . WHEN DO THE Ray d ware Titanic preoior
THE same Spor size ?

ZLX
¥ 1. E .

USE THE Equation - FOR THE Diffraction Spor size , EVEN THOUGH,
w

>Tricky SPEAKING, >His Eq- Applies f-OR SIT- SHAPED APERTURES, NOT circular .



C ) IN THE NOTES WE ARGUED THAT Destructive interference TSEZWEEN

points separated By AN NEI Division of THE Sci? WIDTH (d = Iz , I
, ,¥ , . . .)

RESULTED in 7021 Destructive INTERFERENCE @ THE SCREEN :

29220 INTENSITY
IN THIS Direction

e. G.
D= :

why)
.

DO

i DA

DA

• A

• 1800 out OF PHASE

I
• WHY Do WE Not OBSERVE ZERO INTENSITY @

AN ANGLE O WHERE WE HAVE DESTRUCTIVE IN>EFERSNCE

BETWEEN points SEPARATED By AN ODI Division of

THE suit wish ( D= F , F , ¥ , . . . ) ?

WHY Not

7 ZERO INTENSITY
E. G.

D= ③ : Wiz 7µ
.# " "" """""" "

DA

DA

- E

DA

DA

DA

-

I



ANSWERS

I, tPATH B is

JUST A Refection

OF PATH A . DISTANCES

TRAVELED ace square so
Dr =D
-

WE Expect cons Cz. 've in>erfscerce

Here .

b) THE Amplitudes will ADD , DOUBLING

THE Ampizuoe @ ( x ) since THEY

ADD
"

IN PHASE
" (Dr -_ o ) :

A'alt ) so I
B

= ( A B )
"

m.

= ( Asta 's )
"

o¥i -

- ( za:/
gain.lt) -- Atilt ) t Att' = ZAI 't )

= 4 (Axa )Z
-

✓ -

- 4 r



Stacy ) = IIc)
parsed \ In

. 4'on screen : y -- ¥ - - - - -

←÷÷f¥zs÷÷÷÷÷÷÷÷:c:" -¥§÷÷÷i:÷..Y = - Lgd - - - - interference

>
In.ly/tIply)--2Ia

} ) / No ! para A clearly Conyer THAN
P Iraq

.

PATH B .

TT

C ) post

poison:

' "

muumuus. newness .

RE-SHIFT



QI a ) FM.
waves a.m.

waves

L
. I

t.nl " 111144
a:*

WEAR ( STRONG
Diffraction :

Bibl SMALL SHADOW

• DIFFRACTION EFFECTS STRONGER

@ LONG WAVELENGTH.gs n Loew frequencies

( fx^
• BE72ERRECEp7ioN@A.M . (71MHz )

vs F. M . ( I 100MHz ]



b)

.

( t t

Psionics
Spo Ray opz.es )

:

( similar TRIANGLES )
-

- E. → s
.

'
w

spot size ( wave aperies) :

-

S I 2 Lz X T from No> ES
WAVE
-

w

MIN . Spot SIZE WHEN Sray = swn.ve

L
,
+ Lz

I
w =

I

w

→ WZ = 2Lh
L ,
t Lz

w -
- I I"

÷:*..
E. G - FOR L

,
=L
,
= In & X = 1µm

→ w t Im- I HUMAN EYE pupil Diameter
HMM.



c)
•pairs . JOINED BY Ms s

CANCEL EACH OTHER
,

0/3/Bu, izz of y | ,

Sci> HAS No points 20 ¢±"

pair off
"

wi> it ? n'•
-

I 180 .)
• Destructive insurance

of.IE?fq:#Ir-- I
↳ ⇒ago.. no, ,⇒ , f ;.§y . . ,
1. E . INTENSITY is NON - ZERO

. • I
-

• FOR LAYE ODD Divisions

( e.a. D= I, > Fo , ] , only
>,, war, g, ; , w ,,,, /
IS UNCANCELLED ( Toy , ¥01 )

,

so INTENSITY , WHILE STRICTLY

SPEAKING is NON - ZERO
,
is VERY Low .

•

THIS implies THAT INTENSITY of SIVGLE
SLIT Diffraction pansRN is very DIM @

>
HIGH

HIGH ANGLES
,
SINCE Any ANGLE is close To

AN ANGLE WHERE Dr = I Iz for SOME LARGE
Divisions [EVEN 01 ODD ! ) of W .


