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Synopsis

The effects of the two factors; the optical properties of the optically bi-axial substance which
give rise to extraordinary lights in the sample and the molecular structures of the optically
anisotropic polymer solid dyed with a fluorescent dyestuff, on the polarized fluorescent intensity are
introduced into the formulae used for evaluating the molecular distributions. In this formulae, the
measured fluorescent intensity has been expressed in terms of the appreciable values by separating
into the two terms, the one is depending on the molecular orientation and the other is concerning the
nature of the molecular structures and the device of optical measurement, so that it has been possible
to pick up the terms associated with the fourth moment of direction cosines of the noncrystalline

molecular chain axis.

The influence of the electric amplitude difference between reflected and

refracted polarized lights on the fluorescent intensity is also considered on the basis of electro-

magnetic view point.
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Eulerian angles ¢, ¢’ and 7’ specifying
the relation between the principal axes O
-u/u/uy and the Cartesian coordinates O
~X;1X2X3.
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Fig. 2 Eulerian angles ¢, @ and y specifying the
relation between the principal axes of a
fluorescent molecule O-u,/u;/us and that of
the relevant amorphous chain O-u,u,us.
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Fig. 4 (a) Shematic representation of incident

linearly polarized light on the stretched
polymeric films.
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Fig. 4 (b) shematic representation of incident two
extraordinary lights in the biaxially
stretched polymeric films.
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Fig. 4 (c) shematic representation of emitting two
extraordinary lights in the stretched
polymeric films.
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Ci: =cos7, sing’ (40— aq)

Ci: =siny, sin 7:s +C0S ¥, COS Y25 COS B
(40— b)

(43)*6
Hisie =Jieee, Hieys =Jiiss +J50,

Huij :J“” +Juit
Hioon =Jiisn ik Hiik: =Jdiin 4 x0is(44)

(13) KIRLAEIE, i, 7, k, | OEFICKS
LZWwD;,x: DHE % (43) R TIFHVWTW 3, E sl
IR U MR8 L, 0 13 (42) REAVTRO LIS DL

*¥6 (43) RpoH 749 720,p,¢,7%i,j,k, I CEBITHSDL o
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bahs,

H“u:4{ChCX(NHH+ W11) +Ch Ci
X[ Nil3tcos{d; —0x) +Nki2cos( 8 —6:)]
+C?, C3t [ N#2klcos( 6, —&,) +Niil!
X cos( 8, —0%)]+C3.CE[N?243cos (8,— 5, )
Xcos( &y —6%) +N&22cos( 6, —8%)

X cos ( &; —08; )] +Ci1 Ci: C3 [ Niiii
Xcosd, cos( &; —0%) +Niii2cosé,

tkiicosdxcos( &) —0:)

ixicosd;cos(6; —0x)]+C%, C;i Chy
X[ NX#licos( &, —&, ) cos &y +N22!2

XCoS(8x —6,) cosd; +Niilicos (6, —6,)
xcosd; +N?ikicos( 8, —&,)cosé; |
+Ciy Ci2 Cyy Ci [ NI
+Niki
+Niii}
+N;i?
+N}?
X[ N}
+Njik
4Nz

Lkji

xcos {6, —68:)+N
+N}222

2212

Cos & ; cos §';

1212
kiji

COS 0, COS &; + CcoS &', coS &'}
cos & x cos 6 ;+N
€08 &, cos &; +Niii? cosd,cosd)

cos &, cos &y | +C%, Cii Ci,

1112

1212

ji1%COS O cosd )

e e o

J
2
I3
2
K
11%kcos 8 x+NIL? cos 8+ N2
COS&’Z]"'CIIC]Z ;;[N}

cos 0x+N}}ik cos &, + Nt

CcoS 9

211

i1k COS O ;

cos&,]}

(45) *7

(43) AFILH5HNBD,, 0 OBNLHALLEED
B, X#K6) DTable 2 1R TL I X Th D,
HABESHET 301H, 0 Diyw OBEOEASDE
THY, EEDiin FOTEY X THHESRD 2 EH
FHULCEK 6 ) DTable 1 %MV 3, REEIZ L 3%
SRREEIE MR LB R E AL SR, (43) ~ (45) R
HobENLZLIlh 5, BNLBEL L CEREIZL
BREEICREDORINE, (43) ~ (45) RE2LTH LS
22 hZTh ety 2,

ERFBEOBE, WAL T 4V AEICEEICFNEL, 2
DOERFEABRIAGHELF U HAIZED, Lar-T,
(29) ~ (34) RBDKFFEHD I b,
Yo =Y6=%5=0, 7, =Y a=7i6=0
&%, (31), (33) RUF (40) RIZZ N5 DEER 4 LA
FTARERNDED 2R B,

E11=0, E|2=1, E13 =0, E21=0,
Ei.=0, Ei. =1, E{s =0, E;, =0,

E;zzo, Eza =1

(46)
Eéz = 0, E’“ =1
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Cy:y =sing, C.; =cos g,

C: =sing, C;, =cosp’ (47)

L% B, (46) RNEXH6) NDTable 1 25+ 2 &,
Diviv=Di12:=Ds»211 =0
1211 =D2111=Dy11.=D112: =0
Di222=Ds122=Dzs12 =D32:1 =0
Di2ss=Dsi133 =Dss1, =Ds3,: =0
Dizi2=Dz121=Di1s2: =D3z11.=0
Disis=Ds1s1=D13s1 =D3113=0
Dis2s=Di33:=Ds125=Ds13.=0
Disis=D2ssi =Dss13 =Dj323:1 =0
LEBDOT, R, EAEEIRRTELs N5,
I=K[H:222D2202 +Hi353Dss33 +Hz253D2ass
+{( Heses +Hizsz) Daaza | (48)
T,
H:222=J2:22=C} CiINi}}}
Hisss =Ja333 =C%, C3IN3333
Hezss =J2235 +J33::. =C} C33N
+Ci.C:iN
Hesos +Hivso =J2s2s +J 2232 +Js230 +J3225
=4C1Ci2.C::1C22Nijiicos d5cos 05 )
ThHd, (47) XTH25Nn3BC:, RUC:, D&% (49)
RIZRAT 2 & (48) Ao#risrIrREL 5,
I=Kl[sin? Asin?f - Disss +c0s28c0s% 8 - Diass
+(sin?Bcos?f +cos?Bsin?B ) Diass
+sin 28sin 28 - Dys.5c08 85c088: | (50)
— 9% Dk DERIZ (37) RTCHEBENB, Diyw
DML DDOEIITH 6 ) OTable 1& (50) RiIZigk
Eh3EH1Z, 1AL 4{EIZET 2,

11
22
22
33

2. 4 ARRUBHIKXOBEOETIRERIENETIL%E
HABEORNICEAT 2HE

ZHEDFET, RAIZ2ODREGATRICRES
LEDEREL TS, LAHL, 2 OD8REREMOMEE
DENFEZLNDE, ZOEIEBEORFEIIEY
BY2:E25N03, LA -T, COETLESRES
DIWIEDEACEBEAL THABE Sy — » &IET 3/
HEERIE D . BRREESRIOAST 25E, AstHE (7
4V ATH) T—EORBARE L, 50 DRITHAE L
TREICEYT 5, (Fig,4(a),(b) M)

BIRE LBH IIERE( X, =0) TEKTHY, Max-
well DHRRIZL 2249,

4, 0H/3t=curtE

ZITu BERROERETH 2,

RV TNSDEBRAMFIIARELBOBENY F LI LT
*7 ORI, (43) RIEFTEH, 0 ORL—MMEHTHY, ¥4 7L LTL1) i=j=k=1, 2) j=i, k=Il=j, 3) k
=i, l=j, 4) j=i, k=], I=k PHIHFET 5,
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MIEHE, /E LEY/E¥ i=1, 2)IEKRDEIIIE 25

h3,9

1) RIGEFEDRAT DR, E./E
&: 211 COS %05in 5 =Cn, (51— a)
E N1 sCOS Y15+ M COS Yo
E._ 2Zmcosncosf  _
E 7 7:4c08 % + 7, 0S %25 =C.. (51—b)
ZIT, o HBREDO AL

no ZERORBITH
E EREEDERANY ML O
Nes: SHABROBEER S EORITHETH 3,
2) HRSF A SRR A ME ORI L BRE TR
s O R ik
ERMEZHEIERS 54~ 7+ 5 4 ¥F—DiEEH
FAPIT G EBELBATITAN S, LEdHT,
2L ZDEROBEORBOBRIRIIRIEDE 1271 H
T35, Fig 4R+ L1, MHEZO0-x/ x) X, 1£X0D
FOULBET 5, ¥, x BB LRSS PY, HFtx,
—X, WA NDS* ~PHA D> 5K 5, X, 13X, —X,
HETx SEELSSENIE S, LA - TREROIER
Coili=1, 2) FEES O-x,x,x, & Aw Tiffic
X, RKn&kHiizBz5h 3,

a) FIT= 2 VIREE :

S
* )
Bl lmes el o (o)
b) FEE = T VIRKE
* ,
%;l": n,jc’éls‘s;?:rnﬁ]ccoossié =Cu (53=a)
EY  2n.4c08 7;ssin g =c;, (53— b)

E¥ 7M:5C0S 720+ 1, COS 75
ZIZT, ENi=1,2) 3EXESTFLLRELABEL
BMORBETL, 7 3@y Tr52R8h DOEITALR
To AL LAIT—MRIIA=LL L TEHEbN 3,

HEEEIL (43) RTEZ 5 h 3, BRmgatEs,
Cin,Con(m, n=1,2) & (45) Riz (51) ~ (53)
RDEEERAL TIThh 3, HHEICESREEAFREE
IZFEEAS T 2B BEENEEEOMEEELE L 3,
RBRO—EHFRE L, B EEL, ZOBEBT 220
DEENRBOETIRB OB ZNEhREL - TL 5,
BIE R THBRIGBRED 7o =Y16=7:26= 0% (51) R
IZRAT 3 &, EEASHMEOHEDRBRS KO &
2129 3,

E:._ 2mnsing

—(C* -
E~ ms+m =Ch (54=a)
E: 2mncosg
E =~ mwe+m =Cl, (54—b)
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51, 740 AE (RRER) » s EEIZERHAL
BREEKIILT, ROAHOBAELEUHERRG%
WHT 3 &, (54) XEEUEMAERXD (52) & (53)
ARORDIZZ 503,

a) FAIT=annBs .

E* 2nesing’

B naa=ChH  (55—a)
%;Z’:%Ec:; (55— b)

b) BE-INLDBE !
g_lz;%%:?“_ic;‘; (56— a)
%%Ecn (56— b)

(48) X2 S5 BBEDBENEABENIE L S5NEDT,
I=K*[ CHCH?Ni}11Dooos +CHCHINII Dysss

+( CH CH 2 N1  +CH CH2 N33 Daass
+ 4 CH CY.CH CF2N13iicos 630803 Dysss ] (57)
(37) KXA»5 EONIE™ &
UI=N33 =N =Nilll=1 &% %, 515, C,
( (56) RIZARTHEERAT

3LRR%) B,

a) A= anoBs
E¥ n?ssin*
(mes+mn)

sin*Bcos* B
(me+n)? (Map+m)?
+E¥ nis) Dezss + 4 EFEFnianss

(58)

E¥ niscos*p
D3333

B
‘ Da::: +( Nas + )¢

I=K*

[ (EFnis

XD2323 €08 83 COS 5;’,] ]
b) EBEH=ILDOESL
E¥ nlssin? Bcos B

_K*
I—K (n‘ﬁ-’_n‘)‘ DZZZZ
>’ njssin® feos
2(;5 1—{-71,/9)‘ BD3333+(Tl1ﬂ+TL|)_2
28 1

X Nap+m) [ (EF nissin* A+EF ni,
Xc0S*B) Dyzss +E¥EFNisM:6D2325 €08 85
X cos 83sin? 2 8] (59)

22T, K¥*=16KEn! T 3,

ZDBE, (28) & (37) RTH5b LD, DI,
(58) RU (59) K, X#k6) MTable LIZRT LI 1C
1325 4HIZEE T3, 22T, ASR, BERRK
URRIT RO BE B ORIEXE 2 E 2 2 hug, E=EY
=EITHY, 5512 (54) ~ (56) RiZn=nis=m:s
AT 3L, #HABEORNITKOL ) TH#MLxh 3,

I=K"[sin?Bsin?8 Djsz2, +c0S28c0s* B Disss
+(cos?Bsin?g +sin?Bcos?B ) Dizss
+ 4 sinBcos Bsin B cos B Diszs )

* 8 FLBEOBMITALNRBELEN i=1, 2) CEBRZ .,
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ZZC, K'=EKThY, ERIZFFZaLOBEIL
B =B, BME=INLVDHAL =+r/ 2 AT I,
BERAEROBESIZIO>VWTHEZENS,

(4

3. % B

RAERIEE 2 THET AR 2ODHFDRRES D 3,

121 ES TSSO Y FRAIKRE T AHF. &
I 1 DIEHAME DS TS, STk RE s Y
B & DRIERIBR R R GHECE B L SRERICK
FT3HRFIIH TR B,

AR T, FICBRBORF BB BTy, &
H—BAIEE Th 3 REHEBE TEF 7 4 VLY,
TEMETH ABA I OVTEITESR L £, EAEER
Blzatl, BB, MBOEREME BB
Maxwell OHRERZ@ERA LT 7,

WAEE L S FEEREOSFREE OMGZREHS
PZF 3 LT, EROBHIERFOFEAREC B > 2
DT, EERDTFHMOBREORE TH 2 HERED 4
K, 2RE—XAV bOFEATEI L - 7,

f& & AHEROCFHEORYMIE, [EFEIEES TR
FMRATOB SRR EFEML .
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