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Experiment Experimental Tasks Remarks | |Initials
No.
1 To produce Newtonds rin

wavelength of the givelight source.

2 To find theresolving power of a plane transmission
diffraction grating.

3 To study the propagation of light through polymers.

4 To determine the ionization potential of mercury us
gas filled diode.

5 To analyze the projectile motion with and without al
resistanceéhrough asoftware/programming tool.

6 To study the spectral characteristicsod
photoelectric effect and verify inverse square law.

7 To determine the diameter of the laser, beam by
holding a sheet ahillimetre scaled graph paper in
front of the laser near the exit aperture.

8 To draw the Lissajous figures (for a particle that is

allowed two degrees of freedom) through a

software/pogramming tool.
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EXPERIMENT NO. 01

Object: To produce Rwtonrings and determine the wavelength of the given light source.

Apparatus:

1 Glass plates for Newtonds rings (471 11), 2
in holder (460 26), 1 Holder with spring clips (460 22), 1 Optical bench, 1 m, standaresectes
(460 32), 6 Optics riders, H =60 mm, W = 36 mriq853), 1 Spectral lamp, Na (451 111), 1 Housing
for the spectral lamp (451 16), 1 Universal choke (451 30), 1 Translucent scrdeb3y¥4 Saddle base
(300 11).

Working Formula:

ST D A It

Principles & Theory:

In creatingNewt onds rings, a very slightly curved c
plate. This forms a wedge of air with one spherically curved boundary surface. When this arrangeme
is illuminated with normally incident parallel light, concaatinterference rings are formed around the

point at which the two surfaces touch. We can observe these interference rings both in reflection and
transmitted light The distances between the interference rings are not constant, as one of the bounc

suf aces of the fiair wedgeoO is curved
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In Fig. 1, a light wave L coming from the left strikes ¢ g

air wedge with the thickness d between two glass pla U%

The partial wave|| is reflected at the lethand boundary Q NN
surface between the glass plate and the air wedge. AN N

T, T,
partial waved passes through the air wedge. T W .
. . . EEon e e e
reflection of partial wave| at the righthand boundary =
Fig 1. Schematiaepresentationof the interference
at a wedgeof air

involves reflection at a medium with a higher refractive

surface occurs in conjunction with a phase slaif,this

index. Partial wave|| is first reflected at theight-hand boundary surface and then at theHaftd
boundary surface, and its phase shifts each time. Additional pasaels, here repsented with'Y, are
created by multiple re flection in the air wedge, with the corresponding phase shifts. We can no
observe the interference of the partial wafesd| and further partial waves in reflection, aiq Y

and further partial waves transmitted light.

The path differenc& betweeni| and

y m 4 (i)

The condition for constructive interference

Where, hhi8

Is thus fulfilled when
m . { (ii

When the two glass plates are touching, i.e. for d = 0, constructive interference always occurs in tl
direction of propagation, regardless of the wavelength of the incident light. In reflection, we alway:
observe extinction in this case due to the singblase shift of| . At a finite distance, the interference

depends on the thickness d of the air wedge and the wavelength | of the light. For the air wedge bounc

by a convex lens, and for transmitted light, the situation is as follows:

The thickness dsidependent on the distance r from the point of contact between the convex lens and tl

glass plate, as well as on the bending radius R of the convex lens. Fig. 2 illustrates the relationship

5 » » H
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From which we derive the relationship
> (iii)

LN

R-d R

\v‘%d

—— ¢

Fig2.Schematic representa
between theglass plate and the planaconvex lens

For small thicknesses d. The rings of constructive interference, i.e. the bright rings, can thus be

calculated from

w4 (iv)

As the planeconvex lens is compressed slightly at the point of contact due to the contact pressure, w
must modify equation (iii) accordingly. A better approximation of the actual relationships is
m > = (v)
] F
For
> "
For the radiim of the bright interference rings, the relationship

»oo- qr AW (vi)

Where,» h M8 applies
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Procedure

Note: Darken the room as much as possible when carrying out measurements. Once you have adjus
the plates foNewt on6s rings, do not <change their set

SCrews.

Pl ates for Newtondés rings

1. Hol d the fdfplates for Newt onés ringso in f
reflected light. Completely loosen theebrknurled screws first.

2. Carefully tighten the knurled screws until
a. The glass plates touch (i.e. no more interference rings emerge from the center and the

innermost interference ring is dark);
b. The ring system is precisely in the middle of the scale ritige system always moves

toward the knurled screw that is being tightened).

Increasing the contact pressure further will deform the plates.

Kl 45130

el

Ocm

Fig 3. Experiment setup on the optical bench with positioning specifications in cm for the leftand
edge of each optics rider

(a) Na (light source) spectral lamp. (b) Objecholder. (c) Lens, f = 100 mm
(d) Plates for Newtonds rings. (e) Lens, f = 100 mm.
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Setting up the optical bench

Fig. 3 shows the experiment setup.

3.

Mount the opticacomponents on the optical bench; observe the positioning specifications for
the left edge of the optics riders.

Place the translucent screen at a distance of 1 to 2 m.

Set up the holder f or (dse thaithe adjaseng screvesfaceNre w |
translucent screen. Slide the optics rider as close as possible to t{@.lens

Place the Napectral lamp in the setup. Connect the universal choke and switch it on. After &
warmup phase of a few minutes, moveth@ t i cs ri der until the
optimally illuminated.

Vary the position of len¢e)or t he translucent screen unt.
appears and the scale is clearly recognizable.

You may need to check and readjust he dApl ates for Newtonods

(the innermost ring is now bright!).

Measuring with the Napectral lamp:

9.

Optimize the brighd ar k contrast of the Newtfhndéds ring

10. Measure and record the léfand intersection poirks and the righthand intersection poiry

of the bright rings with the scal&ind the mean valums _.. »as well.

11. Plot graph betweem and=

i

mm?

100 +

50 +

0 R : -
5 10 ,H.1

Fig. 4: Relationship between the radiir of the bright interference rings and their consecutive
number n for illumination with the light of the Na-D line
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Observations

Left and right scale intersections o-$pectrdhlght.Ne v

(Samplevalues are given in parenthesis for reference)

No (n) P P L. >
oo OO od

2 (3.9) (3.8)

3 (5.3) (5.1)

4 (6.3) (6.0)

5 (7.2) (6.8)

6 (8.0) (7.4)

7 (8.7) (8.1)

8 9.2) (8.7)

9 (9.9) (9.3)

10 (10.3) (9.9)

11 (10.8) (10.2)

12 (11.2) (10.8)

Calculations

Measuring with the N&pectral lamp:

The measurement results from observations table must be graph as shown in Fig. 4. Eaokigadius

determined as the mean value of the respective measurememtsfaf »

Theline through the measurement points has the slope:
Y
Va
Using equation (vi), calculage

3 8 O

W 8 HO

The axis sectiontypical value 8 OO )

> = o

llllll

AR L



Pagel0of 57

Result

Value off found to be = (standard value = Ofor Nalamp)

Discussion& Conclusion
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Graph
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EXPERIMENT NO. 02

Obiect: To find resolving power of a plane transmission diffraction grating.

Apparatus: A spectrometera sodium lamp, prism, grating element.

Working Formula :

Resolving power 'Y & 0 ;—y

m = order of spectrum.
N = total number of lines on the grating.
Yf =the minimum wavelength separation for two lines which are just resolved.

_ =the average wavelength of these two lines

Theory:

The resolving power of an instrument gives a measure of its ability to produce detectably separa
images of objects which are close together (e.g. consider trying to resolve two close stars in the field
an astronomical telescope). The closer the angulss e par at i on a&d of the de
the instrument's resolving power . Even for th
because in every instrument the light must fall on some aperture, or some optical elememt sizénit
(e.g. a lens, mirror, grating or prism face). Consequently, diffraction occurs due to this aperture, whic
acts to "spread out" the image into its diffraction pattern. Hence, for two very close images, th
diffraction patterns will overlap somewhaind this leads to difficulty in detecting the images as

separate. A very important criterion for deciding whether or not two such diffracted images ar

Resultant

Intensity —=

Fig.  Two diffraction patterns whose separation satisfies Rayleigh's Criterion.
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detectably separate, or "resolved", is that due to Lord Rayleigh. This is not the only criteriomaizich
be used to define when two images are resolved, but it is probably the most common. Rayleigt
Criterion for Resolution:Two images are said to be "just resolved" when the two diffraction patterns
overlap such that the principal maximum of the diffiactpattern of one image falls on the first
minimum of the diffraction pattern of the other and vice versa.

In a simple optical spectrometer, light from a single slit is dispersed by a grating or prism to produc
images of the slit in different wavelengtls different angular positions. Though normally hardly
discernible, each of these images actually has an associated diffraction pattern due to the diffraction
the smallest aperture in the system. If there are two very close wavelengths in a papgexttaim, and

the dispersing ability of the prism or grating s not high, the associated images will be corresponding
close together and their diffraction patterns will overlap. Depending on how close together thi
diffraction patterns are, the images, éherefore wavelengths, will be either resolved or not resolved by

the instrument.
The ability of the spectrometer to resolve two close spectral lines is called the Chromatic.

Resolving Power R and is defined by

" r (i)
yy Wp

where Y is the minimum wavelength separation for two lines which are just resolved, anthe

average wavelength of these two lines.

In this experiment you will measure the chromatic resolving power of grating spectrometer in the yello
region of the visiblespectrum. You will find this by observing a given pair of closgdgced lines (a

yellow doublet) in the spectrum of a sodium lamp.

Resolving power of diffraction grating

For thes= <(ider principal maximum for a wavelengttor normal incidence and a grating elem®nt

and=|=is grating constante have

ay +1id
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If the angle of diffraction is changes by a small am®Rcorresponding to a change®y, then
differentiating, we have

+Hi PP O My

odmy (ii)
e PY

If light after diffraction enters the objective of a telescope of diameter d, then the smalle%® atigle

it can resolve for a wavelength is given by

o
U
2N o
[ B

[ B

—H

I,

T
U
1l

O
|
|
—+
I,
_

If total width of the grating AB has N lines, then

. = 44

Now diameter of the objective of the telescope
=r ® =|Hi A 4FH P

Hence we have

Fig. 2

In practice it is difficult to find two spectral lines in a grating spectrometer which just fulfill this
requirementMoreover,it is essential that the entire grating surface should be illuminated uniformly,

hence to find the resolving power of grating, the smallest portion of the grating is found out with at
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adjustable slit which just resolves two neighboring lines of wavelehgthd ¥ ™y and then the

maximum resolving power of the grating is calculated.

Observation:

Vernier constant of the spectrometer =
Number of lines on the grating per inch N =

Grating constant a = 2.9N = cm

S.no | Order of | Spectrum on left | Spectrum on 2d=fa |(d mean

spectrum | side reading of right side reading

telescope of telescope

() (b)

MS | VS TR MS vs | TR
1

m=1

2
1
2 m=2
Wavelength ofy line of sodium = =J
Wavelength ofy line of sodium = =J

Calculation:
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Result

Resolving power of a plane transmission diffraction graisnigund to be

Discussion& Conclusion
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Viva Voce

1. What is plane transmission diffraction grating?

2. If the incident light is not normal to the plane of grating, then which formula should be applied?

3. Why do yai not get the higher order spectrum?

4. What will happen to the resolving power of grating, if the number of lines ruled on grating are

increases?

5. Define Rayleigh criterion of resolution?



Pagel8of 57
EXPERIMENT NO. 03

Obiject: To study the propagation of light through polymers

Apparatus:

Power supply, Digital voltmeter, pradiode, Transparent or coleheets of plastic, light source (all the
apparatus should be place at dark room)

Working Formula:

The reflectivity of the Nsheets of same thickness is given by

— (i)
; 2

Where L ard |=F are reflected and transmitted intensities respectively.

The refractive index of the material is given by
il (il
zl

Where= is the refractive index ardl is thereflectivity of the material.

Procedure;

1) Switch on the apparatus (1) power supply for photodiode, (2) digital voltmeter (digitat multi
meter) (3) given source of laser light

2) Adjust the given light source at a suitable distance from the photodiode.

3) Make sure that the light from the given source falls normally on the photodiode.

4) Note down the value of voltage on the voltmeter. This will give the voltage corresponding to the
maximum intensity of light

5) Now place a single transparent sheet of plastictln photodiode and note down the
corresponding voltage.

6) Place another sheet above the first one and again note down the reading on voltmeter.

7) Similarly, increase the number of sheets and every time note down the reading until the last she
Is used.

8) Follow the same procedure foolored(tinted) sheets.

9) With the help of Vernier Calipers measure the thickness of a single transparent sheet and

tinted one.
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10)P1 ot t he g reakpetsushfertransmittancefiand reflectance, for both the transparent
and tinted sheetso.
Observation:
Thickness of sheets:
S.No Main scale Vernier scale | Fractional Total reading
reading reading part (cm)
(cm) (div) (cm)
1
2
3
4
5
Intensity measurement:
S.No | Thickness of the | Transmitted | Reflected reflectance | Reflectance| Mean
sheets intensity intensity Lrk for A -
T(cm) Al o (V| h=I1() constant Lk
thickness
y Krk
1
2
3
4
5
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Calculations:

For transparent sheets

Reflectivity of the sheets is given by

. ] (iii)
=| % yg.:i:._'ﬂ

Refractive index of the material is given by
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Results:

Refractive index of a given polymeraterial:

Discussion& Conclusion
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Viva Voce

1. What are polymers?

2. Discuss the effect of refractive index of materialg@ftectivity and transmission of light?

3. Discuss the effect of angle of incidence of light beam upon reflection and transmission?

4. Discuss the effect of thin films upon reflection and transmission?

5. Discuss scattering and absorption of lighpalymers?

6. Define absorption coefficient?

7. Discuss the dependence of absorption coefficient on wavelength?
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Graph 9
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Graph 9
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EXPERIMENT NO. 04

Object: To find the ionization potential of mercury using a fithad diode

Apparatus:

A gas filled (mercury vapors) diode, a D.C, power supply, a voltmeter, naictmeter, a
potentiometer

Theory:

lonization potential: The least energy required to removethe most

looselyboundelectron from an isolated free neutral atom is known as

ionization potential of the atom.

lonization potential of mercury: The ionization potential of

mercury can be determined by introducing mercury vapor at a low

pressure of 10 mm to 50 mm of mergwolumnin anevacuated
Cathode

tubefitted with a cathodeand amanode A mercuryvaporfilled gas

diode is the most suitable for the purpose. The cathode of the gas Figl. Schematic ofgas
diode may be directly or indirectly heated type. A hot cathode gas filled diode

filled diode is knowrasa phanotron[incidentallyagasfilled triode

is known as a Thyratroh A gas filled diode is symbolically

represented as shown in Hig The dot in the tube shows the

presence dhe gas (owapor).

When the anode or plate of the gas filled diode is atsitip® potential with respect to the
cathode, electrons move across the tube from the cathode to the anode. This electronic current

depends upon two factors:

i) The number of electrons emitted per unit area from the cathode and its
temperature.
i) The effect of spacechargei the negatively chargedregion containing the

electron cloud due to the accumulation of electrons emitted mathede.

As the plate potential is increased the plate current slowly increases. But when the plate
potentialis increasedeyonda particularvaluethe platecurrentincreasesBut when the plate
potential is increased beyond a particular value the plate current inareadesoreapidly

thanit doesbelowthat critical value.This is becausevhenthe plate potential approaches this
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critical value the electrons arriving at the anode gain enough energy to knock out the electrons

from the atoms of the gas close to the anode. These electrons are also attracted by the anode
causing an increase in plate currerd #me positive ions neutralize some of the space charge,
which further helps to increase the kinetic enevfiyhe thermeelectrons. This potential is

eqgual to the ionization potential of the gas (or vapor) and for this value of plate potential there
is amarked increase in platairrent.

If a graph is plotted between plate potential and plate current (for a constant value of filament
current) the plate current at first increases slowly for a given increase in plate voltage and
when the plate potential igjeal to or greater than the ionizatipotential,there is a greater
increase in plate current for the same increase in plate potential.

Thechangen slopeis, howevernotveryabruptbutthereis a shortcurvedportion within which
the change in plateurrent goes on becoming more and nraysd.

To find the value of ionization potential the two straight portiaBsand CD of the graph are

produced to meet at a poit If we draw a perpendiculaEF on the X- axis, thenOF
represents the ionization patal.

<
3
=
@
S
[
1]
©
[N
A
B A
o Plate voltage (volts) —

Fig2. Graph of Current Vs Voltage of the plate
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Procedure:
1. Make the circuit connection as shown in circli&gram Figure 4.
2.  Switchon the power supply. The filament is heated in a short time to become
red hot.
3. Adjust the voltmeter reading 1.5 volt and note the corresponding value of
the current in thenicro-ammeter.
4. Increase the plate potential by 0.5 volt and note the voltmeter reading as well
as the micreammeter reading. Proceed till the plate potential is aboublih
5.  Taking the pla¢ voltage along th&-axis and plate current along tiYeaxis
plot a graph between plate current and plate voltage as shown in above Figure
3. Drawthe straightine AB betweenthe first few pointsandthe straightline
CD betweerthe last few points and produd® andDC to meet aE. DrawEF
perpendicular to thX-axis, thenOF gives the value of ionization potential of
mercury.
Observations
S.No. Plate potential (Volts) Plate current
(HA)
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
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17

18

19

20

Calculations:

E > cout® e -

Fm>rm o bu>

Results:

lonization potentiabf mercury from theraph
Standard value abnizationpotential

Percentagerror

Discussion& Conclusion

Ffvgroa¥Fog

=Py |

Volts
Volts
%
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Graph
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Precaution and Source of error

1.  Agas filled mercury vapor diode must lxged.

2. The positive of the voltmeter as also that of the mammeter must be connected to the
positive of theD.C. supply.

The plate potential should not exceedvbs.

4.  To find the exact position of ionization potential two straight lines joining thefévst
points and the last few points should be produced to meet. A smooth curve joining all th
points should not bdrawn.

5.  For accurate measurement of voltage/.&.V.Mmay be used in place of an ordinary

voltmeter.

Circuit Diagram :

MA
D
B 5
: 3
5 £
: 2L
)
i

6 Volts-. - Fig3. Circuit Diagram

LSRN 10NIZATION POTENTIAL OF MERCURY

Fig4. Photograph of the apparatus
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Viva Voce

1. What is the object of yowrxperiment?

2. What areéons?

3. What do you mean bipnization?

4. What isexcitation?

5. What is ionizatiorpotential?

6. Differentiatebetween excitation and ionizatipotential?
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EXPERIMENT NO . 05

Ob'|ect: To analyze the projectile motion with and without air resistartbeough a

softwardprogramming tool.

Problem | etds assume we ar e | a uresisténceptgn vedocitynof s s i
O i O
J v.%ﬂd angle Jand Jfor maximumrange. Takevalue of| 8 v%' Draw the

trajectory of missile.

Case a) launch from the mountain cliff to the ground somewhere beneath it b) ground to ground hit.

Working formula

Velocity Oj v

P J

Horizontal component ofalocity, 1, 7 Hi P!

Vertical component of velocitygr, 1 1iH 1 | <
Displacement along-axis ,e oL 1,3 <
Displacement along y axis  «| M <

Wheree and« | are the initial positions of the ball origin in this case dt is the small increment in time
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Observations

B v

A C : B QR
1t Wy Y i g dt
) 0 REE® 0 0 @ m 9% 0o
D00 % MM 05 0%S ¢ 60 RANGE
b0 N %K 1LBOn 6060
S 0B % %A 15 255l 5
6 0M B 2 D
I oswwmsoen 0
S 00 N BUEE 35 G GROUND HIT DIFF OFTINE
008 9B 4 G0
1009 B 45 77 0
D0l W HE 5 Rl .
B0 % ESUSA 55 04TAm ' 30 N
Woo0R S BOS 6 LA - A BN
503 5 BIEY 65 1L . 3 _—
B oM BB 7 1058 1w \
705 W BB 75 e Ve
B 05 LU 8 B D
B 07 )M 85 S HORZONATAL
008 VMBS 9 5Aam
109 S MM 95 152



Result: Attach additional graphs if needed
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CASE A LAUNCH AT6ROUND TO
GROUND HIT
450
400
350 N
300 Z =~
£ 250 / EX
% 200 / \
é
150 A N
100 / \
co L \
0 . . . =S= |
0 200 400 600 800 1000 1200
HORIZONATAL

—

Discussion& Conclusion
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Example problem

Construct trajectories for multiple angles and show that 450 has longest range.
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EXPERIMENT NO. 06

Obiect: To study the spectral characteristics of photoelectric effect and verify inverse square law.

Apparatus:

A photocell, A DC micrometer, A reversing key, a rheostat, DC power supply, filters of different colors

and Halogen tungsten lamp.

ReverangKey

e
=L

o w

One Way Key

. . . . . ‘ Figure 1 (b)circuit diagram

Figuel (@Phot ogr aph of

constant apparatus .
current
Y
lll"ll = EE‘ Hl'l / %3
<= 2
L I,
Stopping
potential
- <V, 0 +
o I -;ME: __I, >X €— Retarding potential Anode potential Vv e——

) Figure 4. Characteristic curves
Figure 3. Graph for Inverse Square law
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Theory:

Spectral Characteristic of photoelectric effect

When light falls on metal surface, charged particles are emitted, their presence is detected as a curr
and measurements show that these particleslec&ons.

Three striking observations have been made,
1. When the intensity of the light is increased the current (i.e. the number of electrons emitted) increas
2. The kinetic energy of the electrons remains constant.

3. When the frequency of the ineiat light is increased, the kinetic energy of the emitted electrons

increases.

But if the frequency of light is below the cutoff frequency (a characteristic of the metal surface), thi
photoelectric effect does not occur regardless of the light intensity.

The wave theory of light predicts that the amplitude of the electric field of the incident light shoulc
increase if its intensity increases. Since the magnitude of the force on the electrons is proportional to
magnitude of the incident electric fieldhet kinetic energy of the electrons can be expected to increase.
But this is contrary to observation. The wave theory also predicts that the photoelectric effect shou
occur for all incident frequencies if the light is sufficiently intense. This predigi@iso found to be

invalid by experiments. One way in which the observations can be explained is to assume that lig
exists as discrete energy bundles known as photons with each photon having energy E proportional tc

frequency. This relationship ggven by,

. § 0

Here |i s Pl anck 69 isahe freqiency of light.aSmak only one electron is ejected by one

photon incident on the metal surface, this experiment is an illustration of the quantization of energ
Each material has a characteristic energy threshold for the photoelectric emfssliectrons, i.e. there

is a minimum energy and a corresponding photon frequency which will be able to release an electr
from the metal. Any photon of lower frequency than the minimum frequency will not be able to releas

an electron. This minimum fregncy is known as the cutoff frequency. If the incoming photon has

energy | “ and the ougoing electron has kinetic energyl o then,
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I' » -oo (i)

The above equation is a consequence of the law of conservation of energy. tHershold energy is
called the Awork functiono of the metal. It i
metal. Electrons embedded at some depth in the metal may lose energy by collisions during their esce
Once out of the metal, theyay also lose energy by collisions before reaching the collecting electrode
located in the photocell. Equation 2 applies to an electron released from the surface of the metal, wh
travels to the collecting electrode without any collisions. Therefoeekitetic energy in equation 2
represents the maximum possible kinetic energy of the ejected electron (without any collisions wil
surrounding electrons and atoms in the metal). The maximum kinetic energy of the electrons can
found by measuring the worlecessary to prevent any electron from reaching the anode. This conditior
is achieved if the photocurrent drops to zero under the application of a potential difference Vo betwe:
the photosensitive surface (cathode), and the collecting electrode (the).aviodis often called the
Astoppingod potential. The photocurrent can a
frequency than the cutoff frequency of the metal, and thus not enough energy to excite the electrons
the metal surface to escafilectrons in the photocell receive sufficient energy from the incoming light
to reach the anode without an accelerating potential. Hence, to stop the electron flow, the anode mus
made negative relative to the cathode. Under these conditions,

are Do (iii)

Here, Vo is the electric potential difference appliedid o is the maximum kinetic energy of an

electron ejected from the metal surface, and e is the charge on an electron. Combining dduatioins

(i)

I" " T (iv)

Inverse square law

The Photoelectric emission may be regarded as a phenomébarafion of an electron at the surface
of a metal when a photon of lighawving energy above threshold energy (metal work function) incident
on ametallic surface and transféhe enough energy to the electron to esdhapeugh the potential

barrier layer. The photo cell can be considered agémeration of a voltage across a circuit element
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under illuminationLet |} be the illuminating Power of a source so the intensity of illuminatidoe to
it at a distance d would be

Sl
Since the photo electric currenproduced is directly proportional to the intensity of illumination i.e.
by o
oLy
Where K is constant, hence |78 L Since P and K are constant hence the relationship

between 7 and:iis straight line which verifies the inverse square law of radiation.

Procedure

Spectral Characteristic of photoelectric effect

1. Fix the distancd® between the source and photocell. In this way the flux of the incident light
falling on the cell will remain constant.

2. Apply positive potential to the anode of the photocell with the help of rheostat. Note down the
corresponding current

3. Now vary the anode potential in equal steps and record corresponding current till the saturatic
is obtained.

4. Now reverse the connection of the power supply and connect negative terminal to the anode
the photocell. Now vary anode potential in egst@ps and record corresponding current till it
becomes zero.

5. Change the value 8 and repeat the above procedure and take several set of observation.

6. Plot graph between current and anode potential as shown in4igure

Inverse square law

7. Fixtheanody ol t age AVO of a photocell (for one ¢
8 Now vary the distance fAdo between || ight S

corresponding currert
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9. Change the anode voltage and repeat the above procedure.
10.Plot a graph between g corresponding cuent kfor different anode potential as shown in

figure 3.

Observation:

Spectral Characteristic of photoelectric effect
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= cm Filter:
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Inverse square law
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Results

Spectral Characteristic of photoelectric effect

Inverse square law

Discussion& Conclusion
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Viva Voce

1. How does changing the intensity of the light affect the current?

2. Why doesnd6t changing the intensity affect

3. How do the photoelectricffect in general and your data in particular, demonstrate the quantized
nature of light?
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Graph J



