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{The Polarizing Microscope)

5.5 FHTEA SeEERe WET ST (Parts of the Polarizing
Microscope)

s HHCEN (thin section) (g (thickness). t = 0.03 mm
_ a g [eeRE rEsmTS SRR (gn A1 eS|
Jaeéa w{dTe wE ol @ e Ry wrmRed W ew AwES
S @q STed| WH oA Maw ey M TAEe ¢ $TET

PR, [ L)

57 vy ¢ AETwe WY APET TR




3 Jferrea S

A T W T e OIF NS WA aEe
AGATS] WA E PN RN el e Ba o
sy

ST (Partis)

(3) SFAR (Ocular} I R-F (Eye-piece) ¢ 51 wFT 7 711
Sf6C T W4 N-S @A 8 E-w @ BEFS) Myres N-s @
AHTAIS(T OTF BT 8 E-W (@ SHETNIEI oy he o
TR E-W @Y WEmasen w9 Wt R wedw uE
e i diE g FME | O9 IS M e o
i AR 1afs AEhs ) w@e SR 6 e 9% o™ 4|
sof — LG AR A TE-FP S W |

(2) SAEHHS (Objective) $ 8% b5, do*
I Faslhe w9 !

(9) THNNTES (Analyzer) $ SRCEIHOF TNIL O X9 ) ©IF
T WIHITWISIIR (Polarizer) TI% SER A% |

(8) 5o ad%F (Polarizer) £ AP {stage) 52 g
WTFE | YR WA (ordinary light) Femad g zom ma?
TRES  HENE  (Polarized Light) R0® I (RS +aesis
Efes ZETR) | AIMETS 1Y T4 OEIS SHEANCSISY 4% Wi
T A %N | ‘

(@) =mfifA-adte ™M (Amici-Bertrand lens) ¢ w% @™
TP 6 TEETHIOTIY WA AR T W 47 I1E Tl
wfopr B (interference figure) ST Vﬁ?ﬂﬁi (plane of
focus) F& JPT 1 S SRR~ @ gore PReed By
Yl TEA | FIOWCA IS FRTIEA A G '

(o) W™ @l (Iris Diaphragm) § AT B A3 | Bd
TEAFS SEARE 9% TR Y TEHT I M| TS
TSN {Canada balsam) FSTRITET AL AEs AeRNHT
SIS A THTEA R AEy AWeREE 4%RAE] sEey [4m
WEH 7] (IE TS |

(9} ST (Mirror} ¢ S T\ TFE YL FAESCE
dorere T FETHREcE AR FHA | URAE 93D P o,
A BTSSR |

go*, woX -

*
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(b) FEITS A1 (Accessory plates) & TRES ST N @FALS
FEF (quariz wedge), GyAN 4G (gypsum plate) @ FIE
(mica plate] SEEE | 4T TG ATST I Y @ HEAC]
T T9 @] GUETTE ¢ CEANISIRT WAL AR
T e At A9 T T A GAHN TS e ST
four (A1l 2T

a4

Gypsum Mica
red 12 A

O ©

TS g

S — I T G

(=) =)

o 4.5 g (o FEAR E; (W) SEMTE |

3.8 TYAES WA WHEA  J@FIISAT {Adjustment of the
Polarizing Mierosecpe)
pwrE AN el R B TeEs AT W@
qorE Y a9 T W AR T @ ¢ e v
A3 = 7G| (A 8

(3) HUFEA AL A (HGS T HIF (Centering
the stage with the field)

(3] AIOTREY FHRITS! A (Crossing the polars)

te) EIE (SAMAT A4 {Testing the cross hairs)

(g5 FHRITETY wEE @ W (Determining Lhe vibration
plane ol the lower polar) !
5. FNAET WYTH WHT (FRIGS T A4 (Centering the Stage
with the Field)
PG AWEE AL opmismme (IR e R e
(TR hEd T (TR 4rce W) WISTE ol ZH 40T cbo




8 e SreT e

BH @A En 4FSe YHE od a9 9% WIS TICE
3[‘131‘5“1 IHY (FHA FIZH (The microscope is centered)
FOTE WOTS 4 7

Ufi fepR «@ge Az orEE AFPE ove oy g
T 13035) Repd VEST S e Tew < @ sl

faramy e TEdlps T4gH faram; fr@m @RPS wTghH

o y.o 7 CRRIGS NIEH A

(5P WA (cenlering screws) R Rw fogs wife
Ty Sfedry Al T W4 STEE g HHERS F HTL
TG 401 9 AwApia vvo OE qATA SYEED TED (@HS
gl AIEE 4l | TR A Zn o SRS dfrpan g
@] T | :

3. AAEFHHA TOARS! S (Crossing the Polars)
AT ST AT A WS A | TG YT
BT AW @rd G A Tem @ T i Sades
oy ARl | GHOTIEET W SAAR M SHNRE R
SrpeaPae STp gATE 1R FHAME oagR AT T SYE TSR
T T S TEe 9 SIS TAIGTR AT |

o, THF (@Y A4r®t (Testing the Cross Hairs)
ST Se@me i SR TR G TSR S48 Ty



TS S 4 ¢

YA | WA W e AP JOTAs ST Ay UF
FE | TW BHREE §9F A9 9 T S WT% AW TR
@@ Wy 5.8 T5r@ WBEEED whred Wmmm Adrsih me
RIACR |

(<)

fod 3.0 3 TGN T A AT i) SRR GRIA A
() TREE AESTIET AT |
FEEAEED %Hey SIS (g TAET AW THE A9
WERE | AUTETEAD WTdE WaZ T i 4R/ (edge)
HNEE TG IH ST Tl T HREIEE QS T TG |
GEE TS A wores  wE/fEam [ F9EE weE s




s e R

AR TR 1| qf AEaE T S AePsiiar TR

8. FEmAs@d Ta% &a 44! (Determining the Vibration Plane
of the Lower Polar}

Q “IrFR BETAEHE FEF T W1 RIS WS Fw @ A
s g1 9/ (BT St

BeBET WAk oEeRmy TA WG IR IR A
(cleavage) WHTIRSIEY ©A¥ GEF NG | FrefTenad e
Sy FemTERY waF e B w9 am) RIS SgRd $E
@l (A N-S @) FoANISed O9F MIWE

SYe pEM AAw Teg @ A7 THAEH SAET | W
<FTEr SR ey weEmeed Han w9 W)
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(Properties of Light)

2. HTHAA A4 (Theories of Light)
fafSy sem ofFem WAt A% G0 SfEEEEl, W TEE
(@14, photon) @&¢ Tl HHS | (AT WHRGE IG G
Foifers wqITS Wi FEISNT LA qANTS Wi 9F 4
FIMFTFTE 3 (Corpuscular Theory) ATH AGPS | FAFFIR
& T SRER TS [{GE Wt 79 e e |

oS ReaN IO IEE @, e IR A9 TN @
RIS @, Y SRR W, ©I% 59 #QEe 2 9% T WA
©% v (Wave Theory} AITI #f350 |

TI% R G Wb S WIRHSEA Wl | WIFHASEH WAlE
THE TR BT S (Electromagnetic wave) N7 FI08H
TWREAGACR WS, SIWL we ARREHm ofgersd ¢ EHErFa
TRl AT A aE (FERE ATEE AR

fpie doRi o IR ofR-gEe @ T owE gzdmre
GET A @ SEe T TR ofie- ol S ARl
SIgA WETR P Ol 419 W oEE g RRaad o™
TR P, B O G F | WA 9% GSEES (Quanta) TS
4% {2 & (energy) 9F9 WEBE FET @R SR WS WATE
T (FREL TR 41T T TERABEA Sbo¢ FH TSI A
@, sre-fage efirmm SR R OB (A GFF | AR
AW oW FE @A AIAYEAR  (FWHB] ANES (PIWRLN
SFRAL A | TN STAGAT 4ESTS 20 (@ WEN 559731 TR
— OFF 7| 6 FELART WG| ©OFF @ oy WIATE (IS (@
oore, ofeeRd, Jfesm, Rgrd, TEEq Wrs FHTS) I |
wfe  @EADHN @ yE-IF (X-ray) © WA g
{photoelectricity) J¥TS FLTS! I |
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#ifesraet

(Refraciion)

9.3 (A=Y g (Snell's Law)

T TGN (QTF S WGTH ATq FF AN WL 169 faé W
g B ey AFEFe T WETE 98 e A%ess afewae A
gofim | wsifew affy ¢ Afenfas @ 74F ©.y B T[T
It A= <5 AW |

P
L ——
15 a
3
I3
P
1, d TSN
\
\ \ R \
\ \ \ 40 Y\
\ =\ Rs\\ \ \
R\ 2\ \\ \ \
Ty \ \
\ \ Y
\ \ — ¥

5 0. & T I (AT TR Wi AR fEsTae

WA T, TS WYW (O ey T G G ()
g | wiHfee AfEmE | 93 T9TE AFY $9 bg IO FINS
T | e [ ZR |




ol TR e T

Yo AfrEa ST

1 FEen ssT I @ 1, L, L 1, [ 79 A%t ab w4
T | SEEE GNReORA WD A4 zor @, J, I g2
TN AGY S A AR 8 WA AP @R 6, 1, 1,
I} HETY O (9T VAR IAE | Q7 | IRNETE G QTSR0
A TR A GNFSTR (X [, HeEY e o IR AN (AT
Size wARE SR (1, 1, L9 1,) 99 Ny g S Ay
Ty ST | WS O9HyY (wave front) OC TR AN
AR |

b (ars AT,
- a
ini==>= (@.5)
5in1 m
Bl bo= &
sin i
. be
SRS = —
v sin r o (w.2)
B bo = B¢
sin r
AL 0. G 0.2 CF
ao  _ bc
sin i sinr
2 a0 _ sini ©.0)
be sin r (0.)

A TN WIER TR {ao) @ WA WMITN WTTR TR (be)
TS LSRR (n) T T |

bc
< 0= sin i (®.8)
sinr

S (9 ¢ HGHA (@Ad HIZRY (sine) AT VI TN
WA ABATE TP R M@ (Snell's Law) 3 |




AfGsTee 3
qAEIA Wit sferan v, fars g et v T,

n= V (0.¢)
v
AW 1, 8 n, g B mrda «fsm=am @ K,
n_yVv, fob)
n, v

(o.6) TR @TF N%, @ v «foRIE @M SR WMy
iR tferan ey g @ Anida dfesmas oW, S g SR
sfotart we, afe SRR mymwa Tt dw v we 99
AICAE A4S 22 (8.y SeeEA wEa) |

9.3 Re@e (bispersion)

IR @R AR AfooenEd I A IR afeaaEd Wi
(BT (A G2 AfEsReg Y T AR @Y IR G| I A
B4 0.2 |

f6m w3y 2 forem =S ofEmRa |

FoEe 391 21 |

@ dr ¢ @9 dv-g9 IRy g e oS
(dispersive power} ¥I(q wiox® wa xn| Aoy fRrms <o
<% Rfeg 73R FFoN TR peaitha; WIS Wy e
g1 wisifawsorad goaks ¢ T Rwgad T goeam e
FIAL



5 it SRR
0.9 AFT T g 44 wergdd ST (Critical Angle and

Total Internal Reflection)

T4 TN (TS AT WA ARSI a0 TG 90 A4S et
TH @ (@A W & MPIRA AN T[RI 9l [fs
SR @1E WS (@FF RIE (3 I (B w.0) | A e
1T HITE RN (B QA W S W ] S 2w
Lo RURCT

B 0.0 3 AIT @A @ 4i werEAd afEwm

©.8 TS WArTe W N efrzers Ay 2 vl Ssgen

(Determination of Index of Refraction with the
Polarizing Microscope : Method ol Central INlumination)

4 RS WIAFT @A voX A AT IGTIHES Ty I W
S T T SRS AW AR5 B W @ RS W WL
A AMEE WA YRG ¢ TG IENN A eTReEg Wk
I, TR e B =% @ g 9 ey TRy @
e 4 THRaTEY AFS WA (value of absolute refractive
index) fiéfn s/wa =w)

7D WS A (n = 1.50) S B (n = 1.70) $g9 MBI (Y2)
TERA e (ha o.8) |



fEHgy W

WA @ (1,2.3.4 IFPIH @1 v o) wRTy A
FR; 1.2 PR AR ¢ of SR 5 weke T 3.4 T
AL @R GE §EF @t Wfee zewa @ 94 wemA
AT TR NFE W TS B-TYWT MR SR
CeHIE (light band) JB W 9% M-@TFR ofogem ¢ 2w
T AR R AR W @I 9% WS CRIE RIS QW (Becke
line) AITH wET® &7 Tq |

51 0.8 3l Segen mfeg amm

% WATY AFI FF (Tube of the microscope) €9
o1 7B ST (plane of focus) U~ & S0 WP W oK
WICARF (O N (A0E QA A 7Y 8 B-MYTHT W SER W I3
A W IH SEF Y FD W AN RS LT
S W @ SE W G QR @ A NGOR
AT TH ATA WA T |

BAAT HTABA (T Q@ FEE TANe 26N (76 MR @, I
AT AR TS SN VI W SR QT @A G NGO
AT ST 1 AR 3 SR JER T AT A T T



38 e SEedRm

AT M’Wmmﬁwwmﬂtmmm
mawmmﬂﬁﬁwaw%—:{mmammﬂﬁm
6 TG IFEE @R Sk A @ T AR ) TR
i 4 q |

0.¢ A (Reliel) _
ﬁsgﬂﬁﬁm\éﬂwﬁwmqﬁmaﬁwﬁmmm1 5y
A B B, g W el A @ R

e AT (TR @R qRUTDRerE SR A
e oq T | SRS SRR S @ PG AFEICR HSNAE
N SRECTE B3 FéaRE | (TR AfNrem AfRANE W FIEel
WWWWm@WWﬂ@mW
AR W PTG TG ARSTRAER W (BT ¥R A AW
HuM O G W FAIG G AN QP W,
T3], S TS M| '



opRC e

TS AT FASS

.(Plane Polarized Light in Minerals)

8.5 €S WiTeTF (Polarized Light)

ASET AR oien 7o e aqiRe W wEs se 1
«fb A8 0 WIE I AW BT (T AR FNAEA (polarization)
Wb ql YW WEARRE FIIMES WERE (polarized light) FN
Gl T (B 8.y) |

53 8.5 (@) 2 4R ST T |

JP I} 4 } IP ‘ 4 ‘r

il
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8.3 dfowemeie FUgEA (Polarization by Rellection)

4% NN (IS @ W W (Fb) AT SR FNY A
ofispe § AR — SO AR WFS W (foa 8.2) 1

5o 8.1 ¢ vfoTETETTS ATIEA |

s S O qewEe AR Ry SArH IIKSS 90
e T TTRAR STG Ry SATE e W5 |
g FRET W T — SAER (IR Bt Ao
Ao T RATET T e TR (WdRtani=a b) —
g3 PRI @ (Brewster's Law) T

8 @ CEOS-® AUTER (Polarization by Absorption)
pamfm wE WSEE  C-|Uwd TR we PRETE TN
W@Mrﬁﬁ@mwﬁwﬁmwm
Fafes SrAlE AaTs 2 (BE 5.0

=gl EW%H‘E%HWE@@W’@WW@T@@WW
Syvada S =R e TR B |



e TR RS 29

Wh whew sy wwe Sy GRS m ey (B
8.9) i

THfEs

| ' |
TS AR aie 78 et e
_ ey Tl

fout 8.0 ¢ CTEERAT faged

8.8 o FETH[ZLGT F(B7 <1 f&ey gig Fuase (Polarization by
Cleavage or Prism of Transparent Caleite)
YmrE w1l whe e foe o w3 g
(5) ¥Wa@s W o4 (1sometric erystal system)
(2} WTW =i fd (Tetragonal crystal systern)
fo) ¥ o = (Hexagonal crystal system)
(8) fowvemerae =H% @4 (Orthorhombic crystal system)
(@) 9 FHF I (Monoclinic crystal system)
(V) TS #Be o (Triclinic crystal system) |

TEE FTF =9 e W {amorphous) ¥"g IH
I T e e WAl T AR Tow w93 T aRm
TN AT ARE Teay [ﬁlutually perpendicular pla
AR WLG | WA 9% (38 (7o af$Te (double refraction)
ARITS |

Ay
1



b SiCiar A  E T E
8.8 B WEIIFNG ™M I T' IJPENIE (iceland spar or
transparent calcite) SMAR (7S 7oA ARl QLAY

™ s

e ey

@ T, ’.’Lgf @f

= —

me iR Y tos afelm
MYIF A@ 0
SHIYTAY AR Seefe

B 5.8 ¢ TR FAEL AR IR (o) ¢ THRY A (o) Teof

c-S "

f6a 8.0 2 FTPETITEY WHWIA YR ANE 6 AR AR TR G

C-W%g AR T3 Sieery 35S 2%ma w2b A1 — a3 s
HIATE A= (optic axis) 99 T |

w7 ez wne 1fb 3 o @ ¢

(%) IR 3™ (Extraordinary ray)

(/) F4A9 T (Ordinary ray) !



Yfeicer wicets STaadEs v

SHIIA I FA A STARE STRd ANEIE ¢ sNeae 2RR
o o SIE G weRd ARD ) @ o AR I RE Ee 4fe
(double image) #fd=f+S 27 (bw 8.8) |

8.¢ WitsTla fRT4==I® (Optical indicatrix)

95T FHHe Ba, TR WA Fhoad el (@R a9

AR fqrisatEa Ed Whoe e dfesiqeRd Wed (value of

double refraction/Birc[ringence) T Tfe T a |
WCATE N 93 e XS A ¢ () AT T

(uniaxial indicatrix) ¢ (¥ T TERE  (biaxial

indicatrix) |
@) ¥ FUrETR (Uniaxial Indicatrix)

QT TOEE <y SRS 6 Ao whe oS ARt
T | 5 Qi forTEd B ol A |

()

fBa 8.0 ¢ wfET SEATE fAmeas | (€ SEATE 4T0GS (3] TEE WARE |

N, (P49 %@ o) 93N, (Fged afqe s & 42
Tt SRS i Boa (BT 8.6 1 Ne 93 N, I n,.
(EETERY AN AGITRAE) A9 n, (NHEY TR SRR A
HFS |

T% N. > N, (9918 n, > n,) SIS GRPAY (prolate) @32
S AT 4919F (optically positive) |




Jo S GIGT S trat Do B

W N, < N, (541 n, < n,) SNPRG @4 (oblate) TR
whel IAF-¥US (optically negative) | TS NF HI ATF
SR R TR Y GRgs W Formes Ty R
2=y famrae ¢

(3) AT YT - m@mlﬁﬂmwweamru ) a%
SUF (9D WIS WY AR |

(2} «&fs JERW W - T GIE N, | 9B @A WS ST
AHE |

(o) e SIS (T T @ - BoYrEA WHRI N'e RN, |

e afeHaIed WA (Value of birefringence) “f4a®A
s T4 B 3 _

(5) 7413 TF [ ne-n, FX3 ng-ne 43 ng-np| T STH
IREAE (Fm Ee TA |

() &R W W n.-n, 99T n,-n, 942 ny-n, I 0 (PO
YIATE WOHA AES (W T FS T

(o) SBEE & 4T fERATE T n'y-np (T T
FDF9 (¥ 4R ngn'p, (FEE ¥IIE FHRIR oF@) | 4% TH
(@R n'y-n, T ng-n',) R WCE ARIRER WW A 3,
g e SrHy ANEIA (R WA (5TR I |

Elaic srreTEd | weds @A TS HUHY
FTFR &) (24T ()

+ ¢ < nlg-np < Itg-np

- ¢ | < ng-rllp : <Ng-np

%) fgerfiee fATd=eR (Biaxial Indicatrix)
+fmfes = (B5a 8.9) |




TS S S 3

2 5.4 3 e ST Fo™EE ¢ (@ ST TG 3 ST WA

remes B - Teifes Svge ) w TR SoRY AR1E
THL 5 Ngo No N — 9% Sl Ww YUY My, Ny, Ty, @9
A )

n, — Afesmaiong T Wy

Ny — SEFINHT SHETS] T

n, - ATEHINTED Wafem W= :

fodfl s o 5 o (N, a2 Nyl TSHT (N, 99Ny,
ST (N, TR N, 9/ e

AN (T 7S AGHATTER W TUETH (ng-np). (ng-n,,,),
[nm‘np] !

A4 BRAR AL Ny, PTG TS 7051 To/R (7 | o
(RTRHE AR AT WY T | aree SeeEd W
TG SPHIFNS AE F (@9 (Angle ol the optic axes) ¥
T s 2v il A @ SR S (N-N,) 249 czm
THI TRt (BALIE AETE TF S (Plane of the oplic axes)
2T T |

SEAF TFOTHI TAE T N, § I3 FHF SUAS T (optic
normal) 971 23 |




23 IfrEg Seaifan

AENE TE (A LTRSS IR 3 9T P AT,
TG EA AENEF |

FAAF GAGE FTIEDNS ST GH @O TH ANELSD
Ng; SIS AIRE FEFEATS AT T (@A W 56
N, |
IﬁWWM%Who%W,WW%@%i
% AfSIRANEY To Raes il S whia |

(3) TS T (ng-n,) ¢ 98 T A TF O AREAFS 209

(2) TH MRGF ARe (qm e ofeTeenaw wH g9
MHHYTLET TS (R 25© AOTANRA MAA (57 I |

(0) FENE TF o () 43 [N FTENE W TXT
AgHFE 37T | ‘

e ASIANED AT IS Il

s I e T R e — X@ﬁwm WA TweT |
73 \ #fiF @ e &y TGN
GRISERL)
+ | 0 <npeng <Ngny <ng-ny,
i g <Dy - <Ny ENgTp

8.4 fmads-wfrem swoer — SHemET M ST

AqX (Transmission of light through system : Polarizer-
mineral plale-analyzer)

) s ten wrerem
SIFFTE FEELe TITS W W5 A TEWISEd w1 7D
FIFAILD TS FE] T ANTF qF @R W 7 AYE T
TR ASISLA A FRD W (ordinary light) 5
#fMAd T5 (B 8.1 |

STRT WA A 6 SRS IS e T 7S At
TG ATHECE THSIE ™ IR R TR AHRAET TH
TIRMC! IECIY AEIRNER W G @ | ToRes Famd 77



AT FIETR- IS W0

4 WM (A FEF NG 4L
TR AT B AGY AT (PN
sfewy  wqw TR atE e
worEald SfewEaq W )

TR MR AfSReTE
T B OE 9 Fe1m S

SRR T B |

(%) YfCSR AT WS

TS HLE ffd ¢ wawEEE
e TEw@e wAfiE T wh
ofrs wER Fe afeTad Wi
gt WSS AR
(isotropic) @ CTEG A =esiEs
HAPIIE  (anisotropic) INS
T wREFT F@ W IEEH

\ Ba 8.0 & oIS SorEE
HEApAE AEET e G AT AT

M (R T |

e TEmET AR WA OTR WP (A IEEe
TR IR s @fesTEe w9 {7 EE A 2R R
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