SANT GADGE BABA AMRAVATI UNIVERSITY
YVASHAKTI ARTS & SCIENCE COLLEGE
EDUCATIONAL FIELD VISIT
REPORTDEPARMENT OF MICROBIOLOGY

Educational visit has its own importance in career of
student by providing an excellent opportunity for
Interaction with laboratory industries. Exposure to
laboratory industrial environment will benefit students
by exhibiting the potential and functional opportunity of
various different sectors of thisfield.

On "4 October 2021", near by 19 students with 4 lecturer
went for one day laboratory visit to The skill Tree
Consulting Pvt. Ltd training institute with an amto

learn more about phlebotomy, lab setup and
Instrumentation. The institute provide training for job
and entrepreneurship opportunities for unemployed
youth through training in heath care sector .The
Institute is currently housed in a recently constructed
building with two spacious classrooms . The department
has equipment’s which are required for phlebotomy
practical and experimentation.

All students get information and live demo about howto
collect blood samples for testing ,donations and
transfuson and aso how to deal with patients or
maintaining laboratory egquipment and transporting
specimens.

Our students ask some guestions related to pricking and
handling of syringes. The institutional visit was



successful and we believed that our objectives was
achieved. We learn something new and beneficial forus.

Time Venue and activity

11.15AM The skill tree consulting Pvt
LtdTraining Ingtitute
Presentation Content

- Demonstration Of Phlebotomy
- Good laboratory practices

11.45 AM Lab Visit
1)Demonstration lab
2) Sample preservation room

12.45 AM Light refreshment
Group photo session
1.10PM Activity Ended
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- SANT GADGE BABA AMRAVATI UNIVERSITY
Yuvashakti Arts & Science collegé Amravati.

Dapartment of Zoology
Field Visit Report

As mention in the syllabus of SGBA University Zoology department
arranged a educational field visit on 11 October 2021, more than 22
students with four lectures went for one day filed visit to the Chhatri
Talao Garden Amravati with an aim to learn more about birds and
reptiles it's importance in all possible fields.

In Chhatri talao garden Many butterfly available in different colors and
many attractive places one lake present in a Chhatri Talao which is the
very attractive and in that lake many fishes small 200 plankton and
some species of reptiles also seen.

Chhatri talao garden is a attractive Place for many birds seen in that
area.

There are two properties of chhatri talao garden that's attracts birds
1.shoot and leaves particles are good nesting material for birds,

2. Plant is excellent source of cover for birds which protecting the birds
from predator and other things.

Chhatri talao attracts many birds because birds get abundant food and
also best protection cover. Chhatri talao is a unique types garden in

many tall tree are present which is best for nesting of birds.




Chhatri talao located near vinayak vidhya mandir college dastur nagar
square, Amravati. These garden is open from 10am to 5 prh for people
and most significance is no fee for entry in garden.

Main attraction of our field visit is small fishes which is present in large
quantity at shore of lake. Students gets excited to see them and learn
lot about structure of fish, there pattern of movement and about there
food habit.

Another attraction of our field visit is flock of crow at the top of tree.
These crow is producing sound and fly from one plant to another plant.
water is supply from chhatri talao to some part of Amravati. In early
time chhatri talac is main source of water for Amravati

Our field visit started with curiosity, question about birds , insects and
aquatic organism like fishes. Is all fishes is herbivores or not. This study
tour is ended with lots of fun and knowledge. The field visit was
successful and we achieved the objectives. We learn something new
and beneficial for us.
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Department of Chemistry
Project Title : Fluorescence Microscopy

Submitted by: AMOL SUKHADAN
KU.CHINCHE PUJA ANILRAO
KU.JOGI AACHAL DHANARAJ

KU.BETHEKAR KALPANA CHANDAN
DHANDE TEJAS SURESHRAO

B.Sclll Year Sem: 5t
Guided by : Prof. V.R. Bondre



—— Certificate =

This is to certify that the project is titled Fluorescence Microscopy. This
project is submitted by Mr. Amol Sukhdan . He had successfully completed his
chemistry project. Under the Guidance of Miss. V.R. Bondre

Miss. V.R. Bondre



What is a Fluorescence Microscope?

A fluorescence microscope is an optical microscope that uses
fluorescence and phosphorescence instead of, or in addition to,
reflection and absorption to study the properties of organic or
inorganic substances. Fluorescence is the emission of light by a
substance that has absorbed light or other electromagnetic radiation
while phosphorescence is a specific type of photoluminescence
related to fluorescence. Unlike fluorescence, a phosphorescent
material does not immediately re-emit the radiation it absorbs. The
fluorescence microscope was devised in the early part of the
twentieth century by August Kohler, Carl Reichert, and Heinrich
Lehmann, among others.



e o
Principle of Fluorescence Microscope
Most cellular components are colorless and cannot be clearly

distinguished under a microscope. The basic premise of
fluorescence microscopy is to stain the components with dyes.
Fluorescent dyes, also known as fluorophores or fluorochromes,
are molecules that absorb excitation light at a given wavelength
(generally UV), and after a short delay emit light at a longer
wavelength. The delay between absorption and emission is
negligible, generally on the order of nanoseconds.

The emission light can then be filtered from the excitation light to
reveal the location of the fluorophores.



Fluorescence Microscopy
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_BFluorescence microscopy uses a much higherintensity light to

illuminate the sample. This light excites fluorescence species in the
sample, which then emits light of a longer wavelength.

0 The image produced is based on the second light source or the
emission wavelength of the fluorescent species rather than from the
light originally used to illuminate, and excite, the sample.

Working

Light of the excitation wavelength is focused on the specimen through
the objective lens. The fluorescence emitted by the specimen is focused
on the detector by the objective. Since most of the excitation light is
transmitted through the specimen, only reflected excitatory light
reaches the objective together with the emitted light.
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The “fluorescence microscope” refers to any microscope that uses
fluorescence to generate an image, whether it is a more simple set
up like an epifluorescence microscope, or a more complicated
design such as a confocal microscope, which uses optical
sectioning to get better resolution of the fluorescent image.
Most fluorescence microscopes in use are epifluorescence
microscopes, where excitation of the fluorophore and detection of
the fluorescence are done through the same light path (i.e.
through the objective).
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— {uorescent dyes (Fluorophore)

A fluorophore is a fluorescent chemical compound that
can re-emit light upon light excitation.

Fluorophores typically contain several combined
aromatic groups, or plane or cyclic molecules with several
m bonds.

Many fluorescent stains have been designed for a range of
biological molecules.

Some of these are small molecules that are intrinsically
fluorescent and bind a biological molecule of interest.
Major examples of these are nucleic acid stains like DAPI
and Hoechst, phalloidin which is used to stain actin fibers
in mammalian cells.
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~ Applications of Fluorescence Microscope
To identify structures in fixed and live biological samples.
Fluorescence microscopy is a common tool for today’s life
science research because it allows the use of multicolor staining,

labeling of structures within cells, and the measurement of the
physiological state of a cell.
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Pesticides are substances or mixtures of substances that are
mainly used in agriculture or in public health protection
programs in order to protect plants from pests, weeds or
diseases, and humans from vector-borne diseases, such as
malaria, dengue fever, and schistosomiasis. Insecticides,
fungicides, herbicides, rodenticides, and plant growth
regulators are typical examples . These products are also
used for other purposes, such as the improvement and
maintenance of non-agricultural areas like public urban
green areas and sport fields . Furthermore, there are other
less known applications of these chemical substances, such
as in pet shampoos , building materials, and boat bottoms in
order to eliminate or prevent the presence of unwanted
species .




Residues of pesticides can be found in a great variety of
everyday foods and beverages, including for instance cooked
meals, water, wine, fruit juices, refreshments, and animal
feeds . Furthermore, it should be noted that washing and
peeling cannot completely remove the residues . In the
majority of cases, the concentrations do not exceed the
legislatively determined safe levels. However, these “safe
limits” may underestimate the real health risk as in the case
of simultaneous exposure to two or more chemical
substances, which occurs in real-life conditions and may have
synergistic effects. Pesticides residues have also been
detected in human breast milk samples, and there are
concerns about prenatal exposure and health effects in
children.




The most widely known organochlorine pesticide is
dichlorodiphenyltrichloroethane, i.e., the insecticide DDT, the
uncontrolled use of which raised many environmental and
human health issues. Dieldrin, endosulfan, heptachlor, dicofol,
and methoxychlor are some other organochlorines used as
pesticides.

There are a few countries that still use DDT or plan to
reintroduce it for public health purposes Furthermore, DDT is
also used as a solution in certain solvents It is a ubiquitous
chemical substance, and it is believed that every living organism
on Earth has a DDT body burden, mainly stored in the fat. There
is also evidence that DDT and its metabolite p,p-
dichlorodiphenyldichloroethylene (DDE) may have endocrine-
disrupting potential and carcinogenic action . In utero exposure
to both DDT and DDE has been associated with
neurodevelopmental effects in children . Moreover, a recent
study related DDE to hepatic lipid dysfunction in rats .




Organophosphates, which were promoted as a more
ecological alternative to organochlorines , include a great
variety of pesticides, the most common of which is
glyphosate. This class also includes other known pesticides,
such as malathion, parathion, and dimethoate; some are
known for their endocrine-disrupting potential . This class
of pesticides has been associated with effects on the
function of cholinesterase enzymes , decrease in insulin
secretion, disruption of normal cellular metabolism of
proteins, carbohydrates and fats , and also with genotoxic
effects and effects on mitochondrial function, causing
cellular oxidative stress and problems to the nervous and
endocrine systems .




Population-based studies have revealed possible relations
between the exposure to organophosphorus pesticides and
serious health effects including cardiovascular diseases ,
negative effects on the male reproductive system and on the
nervous system, dementia , and also a possible increased risk
for non-Hodgkin’s lymphoma . Furthermore, prenatal exposure
to organophosphates has been correlated with decreased
gestational duration and neurological problems occurring in
children .




Triazines, such as atrazine, simazine, and ametryn, are
another class of chemical pesticides that have been related to
endocrine-disrupting effects and reproductive toxicity
Moreover, it was found that there is a possible statistical
relationship between triazine herbicides and breast cancer
incidence Atrazine is the most known of the triazines, and it is
a very widely used herbicide that has been associated with
oxidative stress cytotoxicity and dopaminergic effects
Furthermore, the exposure of experimental animals to
atrazine has been associated with reproductive toxicity and
delays in sexual maturation.




Current agricultural practices include the wide production and
extensive use of chemicals known for their ability to cause
negative health effects in humans and wildlife and to degrade
the natural environment. Therefore, an urgent strategic
approach is needed for a reduction in the use of agrochemicals
and for the implementation of sustainable practices.
Furthermore, current agriculture has to implement
environmentally friendlier practices that pose fewer public
health risks. Reforming agricultural practices aligned to fulfill
these criteria is a step toward the sustainability of the
agricultural sector in contrast to precision agriculture
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Permission Letter

To,
Principal,
Yuvashakti Arts and Science College,
Amravati.

Subject : About field visit........

Respected SirMadam,

We organized educational visit for student, to create interest and awareness
ghout subject. We organized field visit at _éc\mq i 1 Biranu iy P Y
Please give us permission for field visit.
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Permission Letter

To,
Principal,
Yuvashakti Arts and Science College,
Amravati.

Subject : About field visit........

Respected SirMadam,

We organized educational visit for student, to create interest and nwareness
about subject, We organized ficld visit at [(".Ulr_nl\"- fleh ey ot (el Hn:‘-}u €

i

Please give us permission for field visit. {
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DEPARTMENT OF GEOGRAPHY
CERTIFICATE

STUDY TOUR REPORT

This is Certify that,

Shri [ Ku. 15 8
student of Geo. Dept of Yuva Shakti Ant's And Commerce College, Chandur

Bazar, has satisfactory camried out the Study Tour Report preseribed by

University for the Under Graduate Degree course in Geography and the siudy
Tour Report is submitted of Sant Gadye Baba University, Amravati, partial
practical work of B.A. Part 111 for the academic year 2021-2022.

Teacher Incharge

Prot.Dr. Anand Dhoie

Head of Department




LY




9. WRRIEAT

e FTE FETN THETEE W i) e i
sTes qged ane, P Fevien wifena el sor e
U T gemen WewEn Eed. @EE onw gdew, R
wrE AR A, wnR gdewen P Rfw gt s
@it it wieAra] FeETa R B0 €@ werd N
PO Aol onft RN oftw wewwr@ W& SvATERA
ST ST SO gengd A resl e avd wdesid)
e e 7 wies st feradl o e,

g PIENRE WA € FE s @ s
TS AR, e W fafy ERoi g e o o W
ey wRwTE e G0, 94N 9 gHenie w@id Wy uv, e
qafarordte 9ee s, affege ofds Wi 4E 0 g

Eg] w1 WAl wgeTaren died v, T qE A Wil
WA Hga@d. AT gerd vdied € Heoe AEiE 9 aiEn

e, W gareTE ged gded 81 Weer R aden aew
fir= e,

9.9 GHEATH 9NV

gl wfle wd woaeed Anm @ Rremy el e, e
HIUTATY §O¥ Hoilg GErE geee svel werd) dfregel sl St
W weenfta ell ame.  wrEren RieRy qeigEg A
AEAATERTET O] SuisE JTEd ATl Addar B "G

»

»



e

N
a: .|

S
?

d ol AR

i T .
i |I|.|.: ¥ 4

s

e

oy

o sramme dtefrn g apapmamardl a0 o
ST el enavaand)  gwellen s wensfom
Preadten spam a s aie @ e, o adlil e
sfbitfers aews, et s 9 wivmde ses afen gemn gfer
T fem e argeea weaid) g e A sl e
wera Fmio anetem dvidvesm werl owY amTETer abTRE e
T aRTfe oY womsl MR U AEe S,

SR
& it 7 wivplas Tufaeoie st Ber e e,
< sy sfErrearn BT we,
i+ SweaE ST Tew G 9Ev,
< TR TE WS W AgA IR H,
S i arTe s T WYE w0l § Wi uew
wareere Ffee s

9.3 oefe=mar anf

‘et WE waTE W WD dddiE A T mEn w e
sifes wriefre Tornos O YETURGA Sfelen HTE. wuren o T[T aw
aTE. UT wETET 93 wdwer e e e gl w s s
=TEl, 5.9, 9583 WEl B TS WU R e anft wr et g
frammgs gua fmrfl wm fa wleer wrE S SETE
oqare g Pl e aree) s g,




SR e T

9.3 UdeTeT T

) B e W st enfaeren W, TR mUM 0w
s e wrdma 9, T SieiEl Woas Seaee fedl GRe ! WA,
AT fET Gy 2, TR fa s A e oy awd,”
) ages wE femita gdes deert wieard @mEn WA wed
amE B, “wied WU S e e R SRl e
aRd wrll AeaEE aoel @eiay 8 & wwior, e,
A, FARGE G QUARTH AIdT detel 3.

9.% e HEeT

o uder ide g armweer Sl slewr gEIR oReh
qo ueraE g1

o Wi AT THOTEY RN SU@El wEA o,

<+ s e s s wWas we fwe g e

o TheEl EIVIH) 91e WrIOw WeNdd 918 9 dimie vy
ale HFgA T,

o T SUIRN @ gie wwi 4 G angs ot
wegl, gioem, wAhas, e 9 wefng aftfesdt @ade saw
CRIRIRGEEDS

<% qifEme Auen spferwa Tws SRS AleE dEIvTE 99 TS,



3. wmitfers apshg

2.9 v T R

Rreefes] @ W FRIGE wWERTEN aENT SRE aeriEdl
Rrmrem Ia¥ aTd, 29°9y’ O 29730 SOV SETET T wo o (o9'30]
qd YwimrEw ¥ v awere e, wgamEr 9 9que H
oy, Fererereare v o wegeT wdaren et q qrmeard! A,
Rreeey dfen SW AENeY av qHw oERee ¥ oI S
Prersfe gt MO TV AFTH yelwye = FEHD 3E.

T JH 2yoo-3000 FETE WRA AT A, SFTES FHl yoo-
2000 T 000 T Yoo FE fEHE AW, W @R WA I coo T
qooo GEUdd ME@d, WA e SRR, Gegsr gdard g
G aTE. A IfmEr wald WRE w0 aRell e e Ao
ferrelenT & WIS Tdaren mideTs WA g e,

.3 FAHIA

firgeevm WIfeS WM ANOTR AERMNREA Wd®
s W fawlt ARelt garms wER aewdl, @Y faeeEs
famrr Jamav avee aeE A9 arEE EEl e, Je ST Sem
av fRam o args warel aWE Q90 F @ [FRE @0eE geo F g
HEaEd, g wEY o 9wy a1 o aew




T ok 3. o0, o, oy geme wElde gy @l e
g, 49 TR Tyeel e e g SeHd I,

W HET:

ferereravt Refter wellel SIRe WFT AT arere arar aRor
it e feRvmay sreer R, aReflen wwad wrma anien
T @Sl e ite meTdl SE - ameed,  TdaargeTe
qits wew s uda urmeardt swremgEe W wrmE i arol
GIGE B L e e M 0 e e e 1 - | DG B e = e R 1
% A1 9 Pl qE1 Wiew,

2.4 g

e Uit ST, A1 W QAR Qo W, gg HEUEN wWidl, 395
SreIE S, g doften W, 33 ST A, o e
T WEgT IO, @ ey, Wb, gy, e, fme, s,

a0d foard maa anfYr aig ai=d 9= e,
2.5 it ST

HesETeTE Wiy W WA e ane, ey 8 Sy
ned ey wid FEvHTal See wenad] M, ool auvarn 9w
G - e T v £ o A o S B (L T e 1 S P e o




Ad widwwen aReva fyE daw, e @ duee w
TR e urwIge fasdra.

R TEGH T TBUTBT

wIvTETEl w9 wrnfow fwm @ ddte awaw 3
U] U SYAETIR G . el foreamdte ameit @
Froe w @efte adie aeqe e W@ T 9 g T
g

3. e w

RIS foremdld wogeaTen gfiredtE i afve
U@UTC @H UdHed duoiell M8, 99e3-wy HEl Tl WO Fevhr
e, 39 g S w3 orEER O 7w 8 ddfte g e
g, ‘H@we’ A WeErdl R WiEral 4@ s g
frerivvg sime wow 99 ey anfor @id @=n s/Eom=an @
SiTATad! | g8 fga amea.

URAgrs] A4 91 uweurd T HEH s snevel
Wd wR. BrAGTE, TR, Al aege P RerrrEm qeem
e A,

3.2 fraaeEw:
anrEdl foreardid fimgegn & ds a9 fSom frnies

i TR e W T e AETIREr < s, e ¥

mﬁmmmﬁﬁmﬁ.mﬁwwmﬁrmﬁswﬁ



frr A0 Fan, on e [FEeE IE AW ase. BT
o T s S R a1 Aae Si@Ed s e,

g difew Peds € A gevam mEERES
ST SE R woen 9w @ B e amareEn TEaT T
WWW%WWWWWW?W
mﬁmaﬂa}ﬁmﬁaﬂmﬂmmﬁmﬁ‘ﬁm
WETITY TR R delld BRaw 0 dew smm wm dw gdwe
SO T QRIS 3600 We dffEA ) Y s amme we
UEVRT SEUE) g,



i, miYers e

RraaeRuRE @ 3 5l sl mfverrs feen s,
el ) o fveen alven swupl ardr alaerrs el Tevid,
freen WEAWCRAE qawy [0, amd. @ feeen reatn urEl
o) wiie A, a1 Riewureln Q@ 3 aYars) .

il tEdre dige
ferarsradtier wie didened doRr @ dide oRE A didewn
A@aTea g dfirey gzed e, WUl Five Sound 49 siiaamt sni

feelr s wra waa gwa ufers | e ueiue ge a9 Oy
afqurl ¢ daw, @ =R gEEay un owa dareen afte Srenae

I Aol G AR dE e B da sl smrenen QA @
| wEwrd afres s,




V. %ﬁf

Rrarey W Wi S
AR AT ol &
dide sy &) vide B W frof) TR AT

vt 491, o) AR SO AR TEA stz wrr
475 , Tt |

5 i

rdarate) e o dERrd gl evdl,

PevePoint.Chi

o oy :

PR

gl .-,1- _‘:__. o

mﬁlimlﬂ?mwwm@w'mﬁmm
groft Fu dy T gUaTaTsSt Fell Ay B, ar=meEn e wreiter
e @ fodm 2R vaTETeE AR R =R s v
mﬁﬂ.%ﬁmﬁlﬂaﬂmmwnﬁwwqm
mﬂﬂm.mmmﬂﬁﬁq]m_ & e Rt Pkl e, <8



=y

o

1 PTTI T T R 1 T 1h b !ﬁ-ﬂh’_‘ LTI | R

¥, OEh

Aaserer aell areEne Faeive armaenn sty aeerd
e, TSty el wdgy a9 uine owwdd AR, anfir & FReTTE
1A WA ST W R

frararerdier domste a1 fowrdl sreaay e anwen sa@n
ddg geenfie k. Pl oo e araemen s e
v s, mfdemssn SwsammgE awa o fren =51 6@
arfrreien o frme. foen el & anft 9 St st an
s o Wy SR ameas dar wiE @A Sievae areEE
frrate A srvereT Bierewr wiEmy W stetat smoel wikdns frer
it @ Famtht fR wvamd aeem 49 o999 dEEne 39 o
HTE W HUEEIER A WIETE sEsuny ufl, e, ga, a6, d
4,  HITHNT

IHIEE U Wawd FReien fEi awed sl O 0w
TS WIErE dofte wridar argieet @1, wre fEwrit wrdte ghoart
TG A A Fa A anfle 6. @ seemen g
OET WRIITEA #1d 3 o 3 () afewmay [smmers aiavara sime s,

.  SNfdrm S

A FRIEERE R FEna W o Reeess g geeh
AT FECHSTS AT I A e, weue A9 anfier e
Frrfaa fogm a0 o). dofte again oo &1 =, e o,

per ,
A g
] -l
o ' .,-"'_‘ ]




F

d

mﬂw.wmmﬁmmimﬁmﬁmﬁmﬂm
mw.mwawﬁmﬁmm?ﬁmaﬂ

mmﬂmﬂﬂwmﬁﬂﬂﬂmﬁmwm
A, WG @ amer saxiale ovvamsdd IEE (Intensive
Farming) WERd! 941 e, Ay s g1 e AErd g,
AR, offm, wor, s, @, [, e, 9, B, 99 S
sy aexbwlE 7 wmwmran gfet wofiym @vaa. iar
ST B, danw, W UEE e anfn 3 fage e e
s werte Ry @ shedt fraRo aifr R gaen

SIFEARGA FAGHNA T, TR FIOAR e, TG AT
SetfatE Fam.

B, ATIE S

By S 1@ A il 7 3 g o, a=r
TR fleamfem ¢ @e dwweme! Eaw, g o9
wardl ggdt @ wme T e e, BRy S
T el I AW, F9I I T Tg B I ww
m.mmmmwaﬁmm?m
fems wvET,

TRY e T e sera g oeaE, s 3 o
I, RO 3 gugn @ ok iR g re, o8 e g
. W S 9 g sy Rt R e,

Adia @ W Send Aie AFRET WO ST A S
Wﬁﬂﬁm1ﬁ.mm#mm.m_mmm,m

fpr

11



Ao HEE BNg W gae i, arerEr alaat e A
unuifRtE e e, TRIRE Tl faEr

¢. i
fraaea, dewe, QWElE, wlewnn 8 ades e HTTerE

sedam ard, cmE a0 udewty s o gE e, A
e et Frfam Ser qEtawE Fred Fer,

o ¥oftE viT w1 BN g, g e aRTenTE A arEqd i
o 1), S snfeardt e @ sifnia A

o 1 fEETOR WY How WEOWE WURPTE SRieY SR =
Yo A P Sered ol e 9 @rgp e g
WV A e,

o THEA WIS FEe o) gdenrdl AW Hiem wHIOne Wreten e,
e fade wdew Rg 49 e

o 39 FuY g wiew @ Rawsda dow, @ i
ades S fimre A L

o Tiea e Prilaw Feaw IR aewd @1, JEOiN RIS

FAeddl aiereie AT, TS srETe BT A s,

=g wdew e faft wiee mivd S e o, @

sttt wdewia @l e serE .

o whestn vwEvaeiar Feridl aemen Aom e e
raTEgTIa? Eieewdl Yofre wwavan s,




Jreqfores wecl =T 3TeETeT

T el J Fﬂﬁﬂnﬂﬁmmmm?ﬁmﬁﬂaﬁ Y039%-3%
Serfirer T fg, LR/8%/R0R% qﬁaﬁﬂﬁﬁﬁ@ﬁwwﬁmﬂ AT
CRURIUEE IS ST ﬁﬁﬁﬁmﬁmnﬁuﬂm AT




SLCIRES
@mﬁnaﬁﬁnmﬁm@ﬁhﬂaﬂﬁﬁmﬁﬁﬁ.wzmm il

ferareTaty ST AT Ay qErTy qer
iy, w /B wlt, o &, 3,3, WO TR AT ar st v H o A1 AT

el et AT dadt 3 3.

e

AT

':I"
Dr. ﬂn%nd R. Dhote

Head of Deptt. Geography

Arnravnki.

AHAT O
ganﬁﬁrmraﬁmmﬁumﬂaﬁaﬂmﬁmwﬁ. 98/98/303% TSl
ey s T AR T
For w/ iy, Ut W 83,3, W e v Aveween ST e 1 T
FEelme qewr goarEt it & AT,

a..j.n |_I
AR
sl 8T 120 =
i ;"?.L_,.-*.:',ai Head of Daptt. Goography
i, a
‘tt;ET_.;;f Yuyazhalkti Ars & Sclence Collage

Amravali



el e frarr e, aprraed],

it et
Aarfiirr vEe

Ieedhackl rom

nmﬂ’!ﬂ'ﬁg‘ﬂﬂTﬂTﬂmnm

AT L I L 1L L RS LR Ty S T

2 mrEts fawm w4

oy S H) S EEn W) @OEF) I

;}ﬂ?ﬁﬁﬁﬁmﬁmﬁm:ﬁﬁ?ﬁﬁﬂmmﬁﬁﬁﬁ
e T B e R LU Z) el T

memeﬁmmﬁﬁﬁﬁaﬁﬁm

) B &) e
ﬂﬁﬁmﬁwmmwﬁtwmﬁﬂﬁzﬁmﬁmmﬁmm&ﬁﬂ

s =T &) S I ) G %) ST T
fy) T W e Tt o e

) IR 1) % ) st et =)l ST
7) 3yeATaT FA SEATE qaT HE FH
37 71 q) Al

) s s STTEn AT WS i

EIE]
L

simrre




| | 1 Caancipty | . and 90T

Yuvashakti Arts & Science college, Amt.
Year 2021-22
Dept of Geography

Study Towr or Socio-Eeonomic Field Survey

Attendance Sheet

| SeNo| Name class - | Signature
g Pe—— A
1| faten Rasdd ecenine | B B

i .
_::—.__Li}laﬁ.-'_;iwhqa Puwe TR. 8- T @Ed'—'w_h; =l

2) [ yasin Payie kede | 2 AT jﬁif
<) thi’r’f [romed Hene | B A 0 (gﬂgﬁi‘:*?

.
—— T
02 lcwan Bhath Deesiode 54 - 71 f’m‘

6) | Havshad Fiphn Fale £.4. o (gl s

e Akash Tomam Serdne PJ A Tt frasn=—r
flf > fdive Serathel B A T | @S
It ”lﬂcjﬂifvf}’ﬁndnp P)uﬂ. - T gﬂi@ﬁﬁﬁ“""

o | Vishe/ Runde pobe | 11 g r | VElE
LU Aeyn otami adeay | Boa. T (@24

Dipak Prokosh Chavha | B.A - 0 | _ppdfs=

Wﬁ%mm BA - Iry | e

_Shabham Phanesi Yolel 6 4. Tr7 | Shob=Pir
pefin tiechand ludiode 0 4.7 | P Zectindd-

-----
lllll



Vuvashakti Arts & Science college, AmL

Year 2021-22
Dept of Geography

Study Tour or Socio-Economic Field Survey

Attendance Sheet

Sr. Mo Name class Signature

L | brius Rangulod Seluko| B-A- T g § b
i*;‘l 7 ﬁ"m"ﬂ il 21‘111[].1‘th POk ridb [A. 4. i )i‘:"” ?-J&"ﬁ

o |G SomigyonSauitk 4.7 | & 3 Sewts

Lo | Digald toflel sciam B-AI1 Wb

26 | Kewnleh Avin Ohuoe B.f O i

0 it adumetasnasd Ba-m* (B S
22 | \Vis hot [rode, Kol GA--IZ @_;m_ﬁ__ﬂ
95 | Gifivteushna O3pakiale A~ T GEHE

24 | yogesh siitsar kald B £ .1 488 %le
(1%

RErfiran



Yuvashakti Arts & Science College , Amt

DEPARMENT OF PHYSICS
( B.sc. second Year) 2021-2022

Project on

“ELECTOMAGNETIC INDUCTION -

Presentation by

TUSHAR D, GADEKAR SARVESH N. TAK

AJAY P, JEWDE ASHUTOSH 8. MALVE

AKSHAY P. HARDE RUSHIKESH M. BHUYAR
Guided By

Prof. Miss P.B.Khandekar

ipal
Yireashakls I'-nanu Collogs

Amirsral




CERTIFICATE

This is to Certify that Project Report entitled

“ ELECTROMAGNETIC INDUCTION *

Has been duly completed by following student in sati sfactory

manner under my guidance as a partial fulfillment for
practical in B.sc . second year (Physics)
University of Amravati

Presentation by

TUSHAR D. GADEKAR SARVESH N. TAK

AJAY P. JEWDE ASHUTOSH 8. MALYE

AKSHAY P. HARDE RUSHIKESH M, BHUYAR

Guided By
Pryltiest

Prof. Miss P.B.Khandefdr
Department of physics
(B.sc Second Year )

Yuvashakti Arts & Science €ollege , Amt.
2021-2022' 4 15

[ ]

Virvaghakii Stience Callao
e




CONTENT :-

* The phenomenon of electromagnetic induction
* Introduction

* Principle

* Theory

* Representation
* Applications
* Observation

* Conclusion




PROJECT

ELECTROMAGNETIC INDUCTION




The phenomenon of electromagnetic induction




Introduction:

Electro Magnet: An electromagnet is 3 type of magnet in which the magnetic
field is produced by electric current, The magnetic field disappears when the current
s turned off,

Induction: This process of QeEnerating current in a conductor by placing the
conductor in a changing magnetic field is called induction.

Electromagnetic Induction: Electromagnetic induction is the production of a potential
difference (voltage) across a conductor when it is exposed to ava rying magnetic
field. Electromagnetic induction is when an electromagnetic field causes molecules in
another object to flow. Induction can produce electricity (in coils), heat (in ferrous
metals), or waves (in a radio transmitter}, Finally it is refers to the phenamencn whers
an emf is induced when the magnetic flux linking a conductor changes, Magnetic
Flux is defined as the product of the magnetic flux density and the area normal to the
field through which the field is passing. It is a scalar quantity and its S1 unit is the

weber (Wh),

pEBA
Principle:

Electromagnetic induction (or sometimes Just induetion) is a process where a
conductor placed in a changing magnetic field (or a conductor maving through a
stationary magnetic field) causes the preduction of a veitage across the conductor,
This process of electromagnetic induction. in turm, causes an electrical cument = it is

said 10 induce the current




Theory:
Invention:

Michael Faraday is generally credited with the discovery of induction in 1831
though it may have been anticipated by the work of Francesca Zantedeschi in 1829,
Around 1830 to 1832 Joseph Henry made a similar discovery, but did not pubtish his
findings until later Induced e.mfs: If magnetic fiux through 2 coil is alterad then an
e.m.f. will be generated in the coil, This effect was first ebserved and explained by
Ampere and Faraday between 1825 and 1831, Faraday discovered that an emf,
could be generated either By, (&) moving the coil or the source of Aux relative to
each ather or by {b) changing the magnitude of the source of magnetic flux in some
way. Note that the e.m.f. is only produced while the fiux is changing, For example,

consider two coils as shown in Figure 1.

L]

Coil A is connected to a galvanometer and coil B is connected to a battery and has
direct current flowing through it. Coil A is within the magnetic field produced by 2
and an e.m.f. can be produced in A by moving the cails relative to each other ar by
changing the size of the current in B. This can be done by using the rheostat R,
switching the current on or off, or (¢} using an a.c. su pply for B. (An emf could also
be preduced in coil A by replacing coil B with a permanent magnet and moving this
relative to coil A)




Representation:

Electromagnetic induction is the production of & potential difference ivoltage)
8cross a conductor when it is exposed to a varying magnetic fisld, Waorking and
Construction: Current is produced in a conductor when it is moved through a
magnetic field because the magnetic lines of forge are applying a force on the free
electrons in the conductor and causing them to move. This process of generating
current in a conducter by placing the conductor in a changing magnetic field is
called induction.

This is called induction because there is no physical connection between the
conducter and the magnet. The current is said to be induced in the conductor by the
magnetic field, One requirement for this electromagnetic induction to take place is
that the conductor, which is often 2 prece of wire, must be perpendicular to the
magnetic lines of force in order to produce the maximum force on the free electrons.
The direction that the induced current flows is determined by the direction of the
lines of force and by the direction the wire is maving in the field. In the animation
above the ammeter (the instrument used to measure current) indicates when thera is

current in the conductor.

If an AC current is fed through a piece of wire, the electromagnetic field that is
produced is constantly growing and shrinking due to the constantly changing current
in the wire, This growing and shrinking magnetic field can induce electrical current In
another wire that is held close to the first wire. The current in the second wire wil
also be AC and in fact will look very similar to the currant flowing in the first wire, It is
commaon to wrap the wire into a coil to concentrate the strength of the magnetic
field at the ends of the coil. Wrapping the coil around an iron bar will further
concentrate the magnetic field in the iron bar. The magnetic fizld will be strongest

inside the bar and at its ends (poles),




Lenz's Law:

When an emf is generated by & change in ma gnetic flux according to
Faraday's Law, the polarity of the induced emf is such that it produces a current
whose magnetic field opposes the change which produces it. The Induced magnetic
field inside any loop of wire always acts to keep the magnetic flux in the loop
constant. In the examples below, if the B fisld js increasing, the induced field acts in
opposition to it If it is decreasing, the induced field acts in the direction of the
applied field to try to keep it constant.

Applications of electromagnetic Induction Electrical
Generator:

The EMF generated by Farad dy s law of induction due to relative movement of
a circuit and & magnetic field is the phenomenan underlying electrical generatars.
When a permanent magnet is moved relative to @ conductor, or vice versa, an
electramotive force is created, If the wire is connected through an electrical load,
current will flow, and thus electrical energy is generated, converting the mechanical
energy of motion to elactrical Bnergy




Electrical transformer

The EMF predicted by Faraday's law is also responsible for electrical
transformers, When the electric current in a loop of wire changes, the changing
current creates a changing magnetic field. A second wire in reach of this magnetic
field will experience this change in magnetic field as a change in its coupled
magnetic flux, d ®8 / d t. Therefore, an electromotive force is st up in the second
loop called the induced EMF or transfarmer EMF. If the two ends of this loop are
connected through an electrical load, current will fiow.

Magnetic flow meter: Faraday's law is used for measuring the flow of electrically
conductive liquids and slurries, Such instruments are called magnetic flow meters.
The induced voltage £ generated in the magnetic field B due to a conductive liquid
maving at velocity v is thus given by:

- '?t‘? 1 lll-ﬂﬁeiﬂhtru;urhﬂinn !nl:_pul.:ndﬂ in the magnetic flow

"
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Conclusion:

Faraday's Law of Electromagnetic Induction, first observed and published by
Michael Faraday in the mid-nineteenth century, describes a very important electro-
magnetic concept. Although its mathematical representations are cryptic, the essance
of Faraday’s is not hard to grasp: it relates an induced electric potential or voltage to
a dynamic magnetic field. This concept has many tar-reaching ramifications that
tauch our lives in many ways: from the shining of the sun, to the canvenience of
mobile communications, to electricity to power our homes, We can all appreciate the
profound impact Faraday's Law has on us.

The principles of electromagnetic induction are applied in many devices and systems,
including:

» Electrical generators
« Induction motors

*  Induction sealing

« [nductive charging

» Transformers

»  Wireless energy transfor
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1. INTRODUCTION

In optics, the refractive index (R.L) of a material iz conventionally taken to be o measurs ol optical
density and is defined as '

n=.,

u

where ¢ is the velocity of light in vacuum and v is the velocity of the electromagnetic plane wave in
the medium,

From Maxwell's equation, we have

n = u
This fmplies n=df3u,
where £ is the relative permittivity and p is the relative permeability of the medium,
Naturally occurring materials has n= +ve value and they are termed ns Positive Index Materials

(PIM) or Right Handed Materials (RHM). But for the case where e<0 and petl, Vaselago in 1967
[1] proposed that

n=y{=g}{~u)

= \selhy/yail

= —/5u
Such materials with simultaneous negative values of both € and p 5o that we can have refractive
index negative at overlapping frequencies are known us Negative Index Metarmaterials (NIM:) also
kmown as Negative Refractive Material (NRM) or Left Handed Materials {LHM}. Since e and p are
dispersive it is necessary to take into account that n depends un frequency otherwise the energy of
the field given by

W = eE*+uH?,

will be negative when & and u are negative , which is impossible, When frequency dispersion exists
the energy W must be given in a different manner:




W o BHsar) E44 Hpa M2
Baus i

All causal materials are dispersive which means ¢ ang W are complex functions of the frequency,
They are negative below the plasma frequency,

Efw)=] —%1,

-
T | e

where @, and wm are the electric and magnetic plasma frequency. However the approach towards
absorptive resonances at lower frequencies incremses the dissipation and hence their complex
narre, S¢ far there is no such materisl found in nature but its artificial fabrication i3 pessible. Such
materials are found to exhibit varous strange phenomena, The interes! in this field ncresses due 1
the possibility of superlens production using NIMs. 1t is alio fnundthatsnlimnmbeﬂ:mnd when

mkwmpmnmmmughmrrswhkhwmhe-bmhhﬁﬂd of

L1. CLASSIFICATION OF ELECTROMAGNETIC MA TERIALS

medinm, Hﬂdmﬂrrﬂlmﬂmﬂ'ﬂm bara, the EM materials ean be classified into four types
inahmminﬂgmll}be]nw.




Fig (1) Re (e) vs Re (i) plane classifying em materigls.

Third quadrant- £ and w1 is the artficial NRM where we obiain Propagling waves,

Fourth quadrant- ¢ >0 and p <0 . This iz the magnetic plasma materia] in which evanescent waves
are obtained and can alse SUPPOIT surface plasmons,

Qur aim is 1o make & material of third quadrant using g composite of second and fourth Qs rant
materials over a commaon frequency range,

1.2 PROPERTIES OF NIMS WHICH MAKE THEM DIFFERENT FROM
NORMAL MATERIAL

To study the electrodynamics of NIMs [1] which maks them counter intuitive w.r.t the normal
material let us consider the Muswell's curl equations,

A ﬂ'"hﬂ% (1.23)
i
AXH - l‘% (1.2h)

(a) For a plane harmonic wave gltkr=utl (1 23) and {1.2b) reduce to
k= F = g
[, ™




k
1
"-"'
k.5 E & E
Hight-haaded Left-banded
(=), =) (w2l <ty

Fig{df rals haaded andieit handed mipd

For & medium with ncgative resl parts of € and p with imaginary parts negligibly smallk k and
torm u beft-handed triple of vectors whereas they form a right handed triple in normal materials.

{b) Poynting veeior, = F= H and

henwg

:
Where . is a unit vector along £ <M This shows thui” S fare paraliel for n > 0 and antiparalic
for n = 0. Thus in NIMs, waves Ppropagete in a reverse phase. We also know that the phase velogity
of the wave coincides with the direction of & and group velocity with 8, Therefore $is antiparalle
to phase velocity in NIMs which means the phase wavefronts move backwird.

(e} Group velocity, vy is opposite to phase velocity, v pin LHM.
Since v,= L-HE

=2 h

R

Phase velocity in LHM is opposite to that in RHM, In linear, isotropic non dissipative media, group
velocity is equal to the energy flow velocity associated with 8 which does not depend on material
properties,

Hence for LHM phase velocity and groap velocity are of opposite sign and wavefront travels
towards the source.




L.3. FABRICATION OF NI

In nature we do not find any material exhibiting negative refraction at any frequency. But the
theoretical fmplications SUEgest various useful applications for such material S NIM: sre
artificially fabricated for the first time in the year 2000 and the tabrication consists of muking a
composite of an array of thin wires showing negative permiittivity and split ring resonators (SRR}
with negative permeability sich that it has artificially designed wrrays of LC oscillsors mounted on
electronie circuit plates capable to interact with em fields with frequency around 10 GMz. Ciraphing
the general dispersive curve for SRRs, a region of propagation occurs from 0 up o a lower band
edge followed by a gap and then an upper passband. When wires are symmeinicully added berween
the splits rings a passhand occurs within the forbidden gup.

Fig (3): composile of thin wire and SRR

Most materials exhibiting a good electrical response can be found at almost any frequency from
radiofrequency 1o altraviolet frequencies but the magnetic response of most materials is limited 1o
low microwave frequency as the magnetic polarization usually resulis from cither unpaired electron
spins or orbital electron currents, Therefore the collective excitations of fhess usually tend to oceur
at low frequency (microwave),

Let us study these components separtely,

Thin wire medinm: Mesh wire structures which consist of -::m:upmr:il.ﬂ of randomly oriented long
conducting fibers have been known o exhibit very high values of permittivity even at low
concentrwtion. Effective medium theories describe these sysiems when the wavelength of the




incident radistion is much larger than the intrinsic length scales of the structure, However (he
radistion probes only the end surfaces of the metallic structures and hence it is hard to make it
peneirate well into the bulk of the struchre for the appearance of three dimensional effective
medium to hold true in many cases. Pendry et al [3] and Sievenpiper [4] mdependently
demonstrated (hat metallic wire-mesh Biructures have a low frequency stop band from ZErn

wires and therefore we can abtain a negative dielectric at low frequency,

B

sl i

Fig {4): wire-mesh metallic structure as effective negative permittivity medium

By inherent property of thin wire medium, it has negative permittiviry at frequencies below plasma
frequency. Due to spatial confinement of the electrons to thin wires, the effective slectron
concentration in the volume of the structure is reduced which also decreases the plisma
frequency. Thus an array of thin metallic wires by virtue of its macroscopic plasma like behaviour
produces an effectively negative permittivity at microwave frequency

For obtaining negative permittivily we exclude sphere and disc type medin since the finile
dimensions of these conducting inclusions mangverse 1o upplied field make the effective medium 4

tiamagnetic response,




DISPERSION RELATION FOR PERMITIVITY ¢ fin)

The dispersion relation s dbtained using Drude-Lorentz  mode [5] a8 discussed below,
The free electrons of conductors are considerad o 85 negatively charged plasma, The long

wavelength dielectric Tesponse ¢ () of an electron gas is obtained from the equation of motion in
an electric field,

max =-gp

Ifx and E Iuwﬁm:dq:mdeme"“.ﬂnn

—m‘!mxn -t H

== x=_£
st
The dipole moment of one electron is
z
hex= = K
#‘Iﬁ.lt

The polarization defined as dipole moment per unit volume is

P=—hex

— s m.l E'1
whmniu:hcunncﬂunmﬂm_

Since we know that, £ w) =dul = |+gy dad

Efw) Elfu)

St{mj=1 (- "':J.!:c.m}
or goj=1—e n =} =f (1
g Mot i

If wo consider the dissipation into secount the reluticon i3

Efw) m1—2 "
Ba {artily)

¥ is the damping or dissipation factor.
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This is the dispersion relution for ¢ (@) and it is negative form < o p (plasma frequency),
Plasma frequency is defined by the relution

wp' ne'lem of  m,’=dane’m

Split Ring Resonator (SRR): It consists of twe rings with oppositely oriented splits. The splits in
the rings are responsible for resonance at wavelengths much larger than the diametes of the rings
[6]. The second split is oppositely oriented to generate a large capecitance at the small gap. With a
single spiit a large electric dipole moment wil] be generated across the capacitive gap and this could
well dominate aver the weaker magnetic dipole moment generated in the ring. When there are two
oppositely orlented splits, the dipole moment across opposite splits eancel each other and one anly
pets weak electric quadrupole moment whose effocts can be dominated by the magnetic dipole
moment, The periodic aray of SRRs allows material to behave &8 a medium with effective u oat
resonanee since the inciden wavelength camnot sense each individual wnir, What we get is a
responss average over all the umits. It works on tha principle that a magnetic flux penetrating the
metal rings will induce rotating currents in the fings which produce their own flux enhancing or
opposing the inciden ficld depending on the spin. This field pattern is dipolar,

Fig (5): SRR

The magnetic flux produced can be understood &5 magnetic response.  In other word, we can say
that when an alternating magnetic field is applied perpendiculsr to the plane of split ring resonator,

11




it behaves like & mugnetic driven LC eircuit exhibiting a resonance Tesponse st frequency £,
assovinted with the resonany circular currents i the SRR,

Wh ) ==L
- & LE
This resonant circular currents give nse to & resonant magmetic dipole moment thereby we can
recoguize a SRRs system es 1 resonagt effective permeability,
DISPERSION RELA TTON FOR PERHE,HHLITFP feu)

Consider the SRRs 1 be placed in a square lattice of lotice constant, a, In 8 SER assuming the Bip
to be very small compared with the radius (r) and that the capacitance due 1o the farge gaps in any
smgle ning is negligible, we halanes emf around the circuil with the ohmic drop i potential {Lenz

Law).
By Lenz Law, - e R ds= B |
e dr s
=%t nr(H +ja—‘rlj}=2upj— i,
¢ LR | [
Here we use, B=wH andj=gE

He=H +] " |, is the axial magnetic ficld inside the SRR
L ria

Hu=applied magnetic field, | = induced current per unit length.
And third term i8 the depolanzing field due the induced current, g is the resistance perunit  lenpth.

C = iﬂrr is the effective Copacitance with & as fhe relative dielectric
permittivity of the material in the gap, d. Now for & bomogeneous sysiem of SRRs the effective

magnetic field Hepy=Hg = ™ -
3
Then Bapy= sHa

12




Salving we get, f =i it P Ta—
el 1%y 28 e ||:a'pj"¢¢ wrl
MORIR: 0
=] :
oy i | Fpg

I
Here uu‘mia the resonam frequency and = i3 the filling fraction of fhe material,
Megugsir? ¥

For frequencies larger than e, the response is out of phase with the driving magnetic field
wnd gy is negative apto the magnetic plasma frequency given by

1= Fluogagsr? @)

TO SHOW NIM;s WORK IN MICROWAVE REGION
Using the dispersion relation,

L PR |

[P o

Where, v = d-l.l:lmi:l:l[flnmrﬂndmp=phsm frequency.

Fm-smﬂdunping'r-—ﬂ. from (1} we get

e 1 B 2
p—
For density of plasma (n) in the wires ~1017 jm3
Andpuﬂinglhe‘ra]nuﬁfm:mnfﬂm,c- lL6x10-1°C
Co=8.85 x 10~1 N 2 -2

We get wy ~ 10 5-1 which comesponds to wavelength ~ 10-2m i.& in the microwave region




For €10 be negative g < @y and it i possible in the microwave region

Similarly in (2) if we put the values of ¢ = lL5mm, g=5 mm, d = 1.2 mm we Bave & resonant
frequency in the MICIOWave region where i 8 negative.

1.4, PHENOMEN. 4 EXHIBITED BY NiMy

Some of the strange phenomens ex hibited by NIMs are discussed as below,
(1) Reversed Snell's Law
According to Snell's Law,

1 5in 81= n; sin 8,

Where mand n;  are the refractive indices (R} of the farer medium and denser medinm
and &) , &; are the angles of Incidence and refraction respectively, When both my and my gre
positive refracted ray is on the upposite side of the normal while it s refracted on the same side of
normal when 0y > 0 but i < 0 as shown in figure 6 below.,

inei ray

EEE -

Fig () diagram shows positive and negative refraction
When 0; > 0 but n: < 0 modified Snel]'s Law becomes
1ty sin By= — gin §;
my sin 6y = sinf— §;) ,

and hence the negative refraction,
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{b) Reversed Doppler Effect

In Doppler Effect the frequency of a source increases or decreases when & detector is moving
lowards or away from it But the thing is reversed in case of Reversed Doppler Effect,

Suppose if a source emits radiation at frequency @ and a detector is moving w.r.t sources at velneity
v, then the frequency received by the detector is given by

=Y(o+k4)

=__L o (149 where = nw
Voo : T

Fig (T): Doppler Effect in o nght-handed substance; b) Doppler
Effect ina lefi-handed substance. The letter A represents the source
of the radiation, the letter B the receiver.

Ifn=+1,

= it

But for NRM, & bas negative sign since n (refractive index) is negative and

w = ayT T
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Thus the frequency received by the detector will incresse as he source is receding from it and vige
versm,

(e} Obtuse angled Cherenkoy’s radiation

electron pusses through a dielectric medium af g speed greater than the phase vetocity of light that
medium. The charged particles polarizs the molecules of the medium which then turn back rapidly
to their ground state emitting radiation in the Process

Fig (8): Cherenkov radiation.

Suppose at time (= 0, charge particle is situated at left hand comer of the diagram and traverses 1o
d::ﬁ,ﬁ::ma:withvelmityphuwﬂmu}-nquﬂ bo fle i time | us shown in fig. 8 above. Distance
traversed will be equal to fe t If n is the R| of the medium the cone will have traversed a distance
¢L. Henee the acute angle of this cone is Biven by,

&
cosf=_""=1
fe fin

For positive value of n, B is 2cute while for the case of NRM n &s negative and hence we will have
rediation from a cone of obiuse angle,

ia




1.3 THEORY OF BIFp.4 CTION LIMIT

Consider an object and a lens placed along the z-axis so that the rays from the object are travelling
along the z dircction, The field emanating from the object can be written in terms of superposition
of plane waves.

(5. 2t) = T (ke, ky)eitbatbpyim—ae)
keley

Where, k= f_‘n]—IE?:FFj
] a y ¥

Only positive square root is taken uy the cnergy is going in the +z direction. All the components of
the engular spectrum of the image for which k; is real, are tansmitted and refocused by an
2
However if k3 4+ k2 » “ {higher resolution case), then & hecomes imaginary and the wave is an
F F 4 z
CVANEscent Wive whose amplitude decays as the wave propagie along the 2- axis. The resuli is the
loss of high frequency components of the wave which contain information about the high frequency

features of the object being imaged, The highest resolution that can be obtained in a conveniional
beis is

If the lens is placed at & distance larger than the operating wavelength, & then kzcomponent will nol
be seen. In Pendry's Perfect lens, the transport of energy in the +z direction requires &, to have

vpposite sign,
k= V"' =y
' = xr ¥
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For lasge angular frequencies; the evancscen WEYE ETOWS D with Proper lens thickness a]
components of the angular spectrum can be transmitted through the |ens uncistorted. Thus the
perfect lens ig capable of capturing the near field compenents.

4 APPLICATIONS
2.1 PERFECT LENS

We consider 2 Vaselago's perfect lens [1] which consists of a siah of NRM with € = —1 and p==1
capable of focusing both the propageting and evanescent wayes emitted by an object,

Fig 9 {a): Conventional lens Fig 9 (b): perfiect lens

When an ohject is Placed in front of an matsrig] with 0 = —1, the wives are refracted so that they
focus once inside the lens and once outside it. Such reftaction allows for sub-wavelengih resolution,
Henee a perfeet lens allows she near field rays 1o occur once within the lens and once outside

enabling sub-wavelength imaging.

Inside the perfact lans, the amplification of the evanescent waves take place by producing excited
staics at the NRM surfaces. For this the surface current matches the evanescent waves from the
object. We can mathematically show it using Pendry's Proposal,

Consider a Vasclago's lens consisting of a slab of thickness d with e = -1 and = —1 serTaLhded
by vacuwum a5 shown in figurs above. Source is at 2 =0 (object plane). We are to calculate the fields
at £ = 2d (image plane)

The transmission and reflection coefficients at the interfaces are

18




T= taibyge'te2

I=ragraecl®ez

1=#yarzgalibgsd

When NEM has ¢ = Tt=—Lu =p, =1, we obtuin trivially for Propagating waves
k= —ka by = 1mdm=ﬂdu¢ﬁnmmﬂ:undimpudam:u.

lim = —lknd
E====1
a1

And lm g =p
-1
=]

This clearly shows that the total phase change for propagation from the object plane to the image
plane is zero,

aid

For evanescent waves with A =iki+ bk —con o7
L !#:
Then k= ks and the partial coefficients L and ry diverge,

However the transmission and the reflection coefficients of the slab are still well defined in this

lim = e
g=1
po——1

lim g -
-1
Home]

i.e the shab actually increases exponentially the amplitude of the evanescent wave at the same ruze
by which it decays in free space.
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Differences between conventional and perfect lens

Conveational lens | Perfect lens

{8) Iis resolution is limited by the diffruction (a) lts resolution is not subjected 1o the
irmit. diffraction limit.

(b) It focuses only the propagating wave of {h) It can focus both the propagating and

the slactromagnetic radiation. evanescent waves of the electromagnetic
radintion.
(¢) A convex lens shows a converging nature (] A concave lens shows a converging
and a concave lens a diverging one. risture and a convex lens a diverging one,
2.2. CLOAKING ;

The phenomenon of concealing an object from view is called cloaking. The principle of clonking
was first achieved in the microwave frequency on Cct 19, 2006, An object is made invisible by
covering it with & metamaterial cloak due 1 jis ability to deflect the clectromagmetic radiation. The
radiation flows around the object as if nothing were there at all, We know that the bending of light
is determined by refractive index. Metamaterials have a gradient in refractive index since it is
inhomogeneous. The existence of this gradient in NIMs makes possibie the creation of cloaking
devices. Moreover the bending of light can e explained by Transformation Optics.

EE
SEIEEiEIiEiai
e
SHES R R RS sREEE
HEESS N
oo EEEEIEIEas =
o e O o |
Fig 10 (a): diagram showing bending of light Fig 10 {b): rwisting space coordinate

20




CERTIFICATE

This is to Certify that Project Report entitled

“ Astable Multivibrator »

Has been duly completed by following student in satisfactory manner under my
guidance asa partial fulfillment for practical in B.sc . Final vear (Physics)

University of Amravati

FPresentation by

Harsh V. Kukade Ku, Arpita A. Dhule
Suhit 8§, Manwar Pavan V. Malande
Prapwal V. Umak Amed D, Sukbelan

Malande Kureshi Nishad Ahamad Irshad Ahamad

ided B
Guide yFwE!I 9
Prof. Miss P.B.Khandekar

Department of physics
(B.sc Final Year )
Yuvashakti Arts & Science College ,Amt.
2021-2022

A et




Content
Definition
Types of Multivibrator
Diagrame
Working
Astable Multivibrators Periodic Time
Frequency of Oscillation

Astable Multivibrator Waveforms




Multivibrator

Definition: An electronic device that produces a non-sinusoidal
waveform as its output is known as a Multivibrator. The generated
non-sinusoidal waveforms are basically a square wave, rectangular

wave, a triangular wave, sawtooth wave, or ramp wave ete,

A multivibrator is an electronic circuit used to implement a variety of
simple two-state systems such as light emitting diodes, timers and flip-
Nops. Itis characterized by tow amplifying devices (transistors, electron

tubes or other devices) cross-coupled by resistors and capacitors,

In its simplest form the multivibrator cireuit consists of two cross-
coupled by transistors. Using resistor-capacitor networks within the
circuit to define the time periods of the unstable states, the various types

may be implemented.




Types of Multivibrator
# Astable Multivibrator

# Monostable Multivibrator

» Bistable Multivibrator

Astable Multivibrator

Astable Multivibrators are free running oscillators which

oscillate between two states continually producing two square

wave output wavef

Diagrame:

Custput 1 e c2 gt 2

Cl1esCZ2 and RZ= H3




Working :

Astable Multivibrator are the most commonly used type of

relaxation oscillator because not only are they simple, reliable and ease
of construction they also produce a constant square wave output

waveform.

Unlike the Monostable Multivibrator or the Bistable Multivibrator we
looked at in the previous tutorials that require an “cxternal” trigger pulse
for their operation, the Astable Multivibrator has automatic built in
triggering which switches it continuously between its two unstable states

both set and reset.

The Astable Multivibrator is another type of cross-coupled transistor
switching circuit that has NO stable output states as it changes from one

state to the other all the time. The astable circuit consists of two

switching transistors, a cross-coupled feedback network, and two time
delay capacitors which allows oscillation between the two states with no

external triggering to produce the change in state.

In electronic circuits, astable multivibrators are also known as Free-

running Multivibrator as they do not require any additional inputs or




external assistance Lo oscillate. Astable oscillators produce a continuous
square wave from its output or outputs, (two outputs no inputs) which

can then be used to flash lights or produce a sound in a loudspeaker.

Assume a 6 volt supply and that transistor, TR, has just switched “OFF"
(cut-off) and its collector voltage is rising towards Vee, meanwhile
transistor TR, has just turned “ON". Plate “A™ of capacitor C1 is also
rising towards the +6 volts supply rail of Vec as it is connected to the
collector of TR, which is now cut-off. Since TR, is in cut-off, it

conducts no current so there is no volt drop across load resistor R,

The other side of capacitor, C1, plate "B”, is connected to the base
terminal of transistor TR» and at 0.6v because transistor TR; is
conducting (saturation). Therefore, capacitor Cl has a potential
difference of +5.4 volts across its plates, (6.0 — 0.6v) from point A to

point B.

Since TR; is fully-on, capacitor C; starts to charge up through
resistor R; towards Vee, When the voltage across capacitor Cs rises to

more than 0.6v, it biases transistor TR, into conduction and into

saturation.




The instant that transistor, TR, switches “ON”, plate “A” of the
capacitor which was originally at Ve potential, immediately falls 10 0.6
volts. This rapid fall of voltage on plate “A" causes an equal and
instantaneous fall in voltage on plate “B" therefore plate “B” of C1 is
pulled down to -5.4v (a reverse charge) and this negative voltage swing

is applied the base of TR, turning it hard “OFF", One unstable state.

Transistor TR, is driven into cut-off so capacitor C1 now begins to
charge in the opposite direction via resistor R3 which is also connected
1o the +6 volts supply rail, Vee, Thus the base of transistor TR, is now
moving upwards in a positive direction towards Vee with time constant

equal to the C1 x R3 combination.

However, it never reaches the value of Vee because as s00N as it gets to
0.6 volts positive, transistor TR; tumns fully “ON" into saturation. This
action starts the whole process over again but now with

capacitor C2 taking the base of transistor TR, to -5.4v while charging up

via resistor R2 and entering the second unstable state.

Then we can see that the circuit alternates between one unstable state in
which transistor TR, is “OFF" and transistor TR; is “ON", and a second

unstable in which TR, is “ON" and TR, is “OFF” at a rate determined




by the RC values. This process will repeat itself over and over again as

long as the supply voltage is present.

The amplitude of the output waveform is approximately the same as the
supply voltage, Vee with the time period of each switching state
determined by the time constant of the RC networks connected across
the base terminals of the transistors, As the transistors are switching both
“ON" and “OFF", the output at either collector will be g square wave
with slightly rounded comers because of the current which charges the
capacitors. This could be corrected by using more components as we

will discuss later,

Ifthe two time constants produced by C2 x R2 and C1 x R3 in the base
circuits are the same, the mark-to-space ratio { 11412 ) will be egual to
one-to-one making the output waveform symmetrical in shape. By
varying the capacitors, C1, C2 or the resistors, R2, R3 the mark-to-space

ratio and therefore the frequency can be altered. -

We saw in the RC Discharging tutorial that the time taken for the

voltage across a capacitor to fall to half the supply voltage, 0.5Vee is

equal to 0.69 ime constants of the capacitor and resistor combination.

Then taking one side of the astable multivibrator, the length of time that




transistor TR, is “OFF” will be equal to 0.69T or 0.69 times the time
constant of C1 x R3. Likewise, the length of time that transistor TR, is

“OFF” will be equal to 0.69T or 0,69 times the time constant of C2 x

R2 and this is defined as.

Astable Multivibrators Periodic Time

Periodic Time, T = t, - 1.
i, = 0.69C R
t, = 088C.R.

Where, R is in £2's and C in Farads,

By altering the time constant of just one RC network the mark-to-space
ratio and frequency of the output waveform can be changed but normally
by changing both RC time constants together at the same time, the
output frequency will be altered keeping the mark-to-space ratios the

same at one-io-one.

If the value of the capacitor C! equals the value of the capacitor, C2, CI
= (2 and also the value of the base resistor R2 equals the value of the

base resistor, R3, R2 = R3 then the total length of time of

the Multivibrators cycle is given below for a symmetrical output

waveform,




Frequency of Oscillation

Where, R is in Q2's, C is in Farads, T is in seconds and f is in Hertz,

and this is known as the “Pulse Repetition Frequency”, So Astable
Multivibrators can produce TWO very short square wave output
waveforms from each transistor or a much longer rectangular shaped
output either symmetrical or non-symmetrical depending upon the time

constant of the RC network as shown below,

Astable Multivibrator Waveforms
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Result ;

In the session 2020-21 physics department group wise project are
done for the topic Astable Multivibrator. In this project different types of

components are used . Work are done during practical period and

project successful done,
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