'12: Mi1CTOSCODY T ——

C h:ﬂg//,,_.f
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» The phase contrast mj CroSCOpS(‘:Ope
cOPe €18 alight micro-

, It is an optical instrumen;

, Itisusedtosee living cells. .

, It magnifies object.

o Itisa mpdiﬁcation of compound mi

, It magnifies not only objects but alsloc'(; ;’lzl;t;pees.in

brightness.

principle
Phase contrast microscope uses an optical illumi-

nation technique.
The phase contrast microscope separates the il-
luminating background light and the specimen scat-

tering light.
This technique changes the brightness passing through

nin the image. This change of bright-

atransparent SpecIme
sess is called phase shift. The phase shifts are not visible
ry small. So

to the naked eye because the changes are ve
phase contrast microscope 1s used to magnify the changes.

Phase contrast microscope 18 used to visualize trans-
parent, colourless, unstained, living biological specl-

mens. These objects are called phase objects.

Itis a modification of compound microscope: It con-
nd microscope 1i

Za(;gs all the components of a compou

ition to an annular ring and a phase plate.

" rLight zy bend (d(/ﬁ’acted ) and re[g;zlﬂl ‘/7({.?'c)c'1[ l(i,;

s l”eye.y bend and retard ligh! much. This princiy
din phase contrast microscoPe



I 186 SEIERY Hlicay, 1
—— The following are the components of 3 phd%g ‘-
trast microscope.
/. Light source.
2. Annular diaphragm
3. Condenser
4. Object
5. Objective lens
6. Annular phase plate
/. Eye piece
The object is concentrically illuminated by the apey
of a cone of light.

Some of the illuminating light is scattered by the ob-

Ject. The remaining light is unaffected by the specimen ang
forms the background light.

The light rays diffracted by the specimen pass through
the objective lens. The diffracted (bend) rays pass at var:

ous angles based on the refractive index and thickness of
the specimen.

The other light components corresponding to the

background, pass through the phage ring of the objective
This produces an additiong] phase difference.

The phase differenceg between the specimen and the

background, are amplifie i, the fina image. S0 slight
differences in refractive index are visib]e

There are two types o h |
i 0py
based on the configuray; ase contrast microscop

n . 35
ring in the objective. They 4. d Properties of the ph#’

1. Positive ph, .,
2 Neoati Phase Contyggy -
- Negative phq., or Dark con

In positive phage COntra(S)tﬂtra.s'z or Bright con frast

the backgroundis p,; h > 1€ Specimen is dark A"
by a bright halo. SAL The S SIS

“Cimen jg gyrround

U»‘T



L 12 Microscopy

In neoative phasc contrast. the specimen 1s bright
e b-1:‘ksmund is dark. The specimen1s surrounded

-y dark halo.

~omponents of PCM | o

Phasc contrast microscope consists ol a light
ource, annular diaphragm, condenser, objective lens
Jith phase plate. eye piece body tube, coarse ad-

187

. |
\J}

sment, fine adjustment, stage, stage clips, nose
siece, arm, inclination joint and a base.

" t]ooks like a compound microscope in all features.
3yt in addition it contains annular diaphragm and an-
nular phase plate.

(Camera
mount

Arm

Stage

Fine
adjustment
knob
Coarse
dd] ust-
ment knob

L aght
Fig. 12.5: lemgra/)h of a phase CONTIasg
MICrOSCOPE.



Fig.12.6: Modern phase contrast microscope with
CCD camera and computer display.
The light source is a tungsten lamp.
The annular diaphragm is a plate having a cira
lar thin area in the centre surrounded by thick areas

Hence, light coming from the source can pass through
the diaphragm in the form of a circle.
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Fig.12.7: Optical path of a phase contrast microscol
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- —//f;;ndenser 1s located above the diaphragm. It
. s the lighton the object. It forms a hollow cone of
" The light rays in and around the light cone are ab-
_f',QS;; hv the condenser. The light cone 1s focused on
. specimen.
" The annular phase plate is a transparent disc with a
_ove. The size of the groove is identical to the circular area
_< e sub-stage diaphragm. The annular groove of phase
;,-;:e Glters off 70-90% S waves and leaves D waves as
.ch. Itis placed at the back focal plane of the objective.
The specimen stage is located above the condenser.
The stage is a platform with a hole 1n the centre. Light falls
-n the specimen through the hole. It holds the specimen
slide.
The body consists of two tubes fitted into each other.
The small tube can slide up and down along the large tube.
Tz lower end of the large tube is fixed with a nose-piece
:nd the upper end of the small tube 1s fitted with eye-piece.
The coarse adjustment moves the body tube up
:nd down to correct the distance between the eye-piece
ind the objective lens for correct focusing.

The nose-pieceisa rotating disc with holes for fit-
ing the objective lenses. Asuitable lens (10X, 15X, 20X
T 100X) can be fitted with the disc for having maximum
"solving power. ,

The arm holds the body tube and coarse adjustments.
~ The fine adjustment helps in exact focusing of
_“ “pecimen by correcting the distance between the eye-
JI8Ce and objective lens.

In climJltion joint connects th.f iﬁgetri lfiart Of? the
Microscope with the base: It permits ng ot the
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upper part inany direction to bring the ”“""“*mf»{t tio,
\

ll‘\ L‘l, \

The base eives support and w
scope tor keeping it in a position.
Method of Viewing

The chosen transparent spe
ona glass slide using a suitable medium.

A shde containing the specimen is pl
croscope stage and clipped with the stage clips,

The lenses are brought to a correct POSItion by a4.
justing the coarse and fine adjustments. |

eighr 1o the .
U

cimen | Mouny..

L

aced on the mi.

Fig.12.8: Image of cheek epithelial cell under phas
contrast microscope.

. | e

Light rays passing through the specimen and Lu'mul 1‘
phase plate give directimage of the specimen. ['he mudst
is given by diftracted waves and a part of surrounding wi &
The S-waves and D-waves are brought to the image plane
by the eye-piece | | | :
Phase contrast microscope gives dark image 0

rey coloured background.
g -
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USes 01: l'é;’hl 2.9: Phase contra:st microscope.
L ph ase Contrgst Microscope
“ellylay pa?tse contrast microscope is used to view the
M0t he Seen S_OfPVOto;qa, bacteria and others that can-
1 Without staining.
Mt gt., lnﬁl: employed to observe cells in the culture with-



192 mI f,‘%‘.k.’.!‘i.',%,tn{t |
3. It1s used to examine water and other ﬂm |
presence of minute transparent microbes ( bactcna
flagellates).
4. Itisamust to study physiological processes g
as phagocytosis, ptnocytosis, cell divisions, etc. ip cell:
5. Itisused to study the behaviour of chromosos
during mitosis and melosis.

6. Itisbest to study |

ving cells without fixation ang
staining.
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