
ph... upd g i n s  $AS. t o  g z . ~ ~ : ~ i f ; L c m Z  i.onua in 

&-we8 not: o w  lerl~b-9 b0 AH W d U m  p e t  iP the 

aMaol nai.tlo but r l r o  to th* mg W W t i -  paint 

r u H  +3 A n  tth. nolrd and r~~%tx!ait  phuea o f  

Lts ham seen csarUtsr? that i% i s  f-Xy .cuiy -ta rtirraa liqujd 

orgtstilta mhltbiting *ha ~-18161;rant noatawo pkaa hameotropi&lly 



amat eurr Aa s;atxm. A u  thr 



8&%gaar d%h.lrrr h~a~lo&ern811~~8u or h s s s ~ ~ e ~  in t b  cd.2, &a 

frhs nag bas md f h . ~  mc~harQqg sf the mohcMITes of; I&+ awrp 

% u x f ~ i e #  %r wwi3J.y q a t e  i 

f n a d l t rwf i~n  esxa~t&r gmrs9Jaul+ 4m %he bfsnwlsor. da va 

ahalll &ee h5f03~. these jdu be &D ~ s t i 1 ~ ~ ~ c ~ a  lib@ emlple * 

balaw a tbesabolb Sii.ld 8,. B ~ o M  Be, th. 4 h ~ o t 0 r  ~ ienta*2 -  

d f ~ t t 0 ~ d 8 % *  mill 511r OLSfsd llhF~IICd#s~&dR8% *m&UICUD 

(3ke&er~krslr and BapAlewsr '1927)* 

4* 31 =saLolu far the thraslrtold fi.ld8 

C o ~ ~ m p ~ ~ ~ I d i n g  ti0 @wWhr 

aapetr?. I (?plarg). La* a. o a 3 d d r r  a hmogemeou&y 
I 

&I.gnedl aatngla held between %WO &ma pla11e SIB shawza A n  Elguz!. 

4. lb. Thr md3starlt;edl d3mcrtsrr l a r  orJong tha sl-ad@ and me 
applied ma$natio i i e l d  &a along ths x-azts* LQf g(x) be thr 

angle betmen the loo& dimator 3 (x) urd the m-&a. In 



BIOURB 4.1 
b, 
. . 

!the geoaietrles for artudyLina; the E"reedesfcksa transitions 
related t o  (a) tlldet (b) 8plw and (c) bend elsetio, 
constante. HolecliZar a3igmnent (1) below % Pnd 
( 2 )  above H are ahown rrcthematicsllly. 

0 



anb the distortiorr SIB a e f i~~~~b inaf io s  af 8pla;lp end bend. Sime 

a 0 n 3 ~  dong %. 7 (d/dx. Q1 0). 

b a m  aq,on (4.3) ws get the &rut& energy dand%,y as 

Fcw: e~uiubrilm, t h i e i  ernexgy atuolrit4 be a BLbjtBIUDtr Vbiing 

*ha lhaXex?-?hgmaqge s p a t i  on, 



-.ti*-* dm If .Zn II, .lay ma simplify*, w, 



u = & (k, ,an2# + lr?3-a2jd) (ii@/&)' - k AX ~~&n*jiif . 



etp~tAon 6LpllfyUkg u Zn the p r d o u s  orrse, wa get, 

4.3 'Beqperriaant;a re* 'Irtp - 
a* 3!hr, a m .  aa, m@erhen%sr m e  to Blrr lprrrlcforslsd 

rith fh. smtp3.e In a nupnstio i i e ld ,  the omn and tho nampZe 

haXd.ra5 -8 Q W - Q * ~ ; ~  ~ 1 5 m g  .et- ~IS.Q-@@%Q; ~~~ ta r ia l , # .  

R2eWaa tatpa le used for the boating @oi l  in the ann. It $8 

vomd evme r mi*&* %xmnlakrdl hcalAuw ouppas ~3~ZMl83: bzad warr 

heetod by pmdq d m $  e ~ f i ~ l t .  S19ue the 01.a f a  t o  be 

plead ia a rqrclt lo S ~ 1 d  i t  i s  prci(61,&1e f o  3288 W rathU 

?hm IQ,ior  hraaWqg as 5a %be XaWitrr: cram %)re aur~w.t;-mirrng 



nsat; ai kl, (figure 4.2a) i s  sborkr oaqpar.d *a thrrt usad in the 

Utgr ph~m me e,mple h01be 3-8s &a -8% %he rrvm aarr. 'be 

eva10uaa;erfl an8 oaan bs fZXleb tr'%1;12 g a  %A&@ naiwogaulr* 

rraap2a wm awianwerb udw a aUb3~114tsd icr?mc?d-r;rarnt83h;.I;os 

f;hemaooourpXu. Onrr $una.t;kcut cri thrr lilmr~owX8 Its EZxrad a e  

@raqpA(~ hOU@j% Y O m; 2% i a  %a ~~1t;ag5 w i t h  ~lger  o;lr tihe W s  

plateas of the c U .  The o$hrtr: j&rmUus ir r~mf~rcrt with s 

areaas%va LIO~PIZ Slut& pZamd in taerlf angt Sacs. P;~-Q a.arr.t* 

was  ~aaab~u3:crcf a&q$ s 33@lovdl*e%e (~r~ttnl4!!y H d s r  I&)* di 

naoovolt aclurGra @dtlrjltay %ddL 260) sro=rec~-t;e#a tn s d e e  with 



SchomatS6 8;trapam of the sample holders uead 
in the atPdjr of (a) splay dlaatio conatmt, god 
(b) brurd elasti o constant. 



4. Q ~ t i o e l  emt-up. ma opticJ. #t qp ud in the . e ~ . m c  

m u r t  oi L1$ i s  ~ ~ ~ Q W X L ,  in i l y u e  6 3 .  A har&rontii b . s  l i ght  

fkpgt a smUrua bmp Car a laear) &ar pls~Srs@ m d  la8 

imf4.nt on m i n o r  I 1Lhs ug)rt n n . o t . d  cwm 111 as made t o  
1" 

r im?ar B*. lftrr pas.in& through CPu &mayuc it rru reasA.red 

vd 

tlod.l 4%). 9 9 ~  uiW2i a& up wm mmit.dt ma (li burr p r a d a b  w&ih 

In the m ~ u r l m e f i t  af k3g# the f.- M d a t  m g r  on 

f o the Wse2ian ~ J e r  the mqmotio bfa;lB. Xrtax m f  sasl on 

liusSabU la aoe*;K% as ?&a erma ?aars as thsrt wea fja the Iloaramre- 



Schematic diagram showing the set  up used i n  the measurw 
ment of kql. Heater with the base i s  placed between the 
pole-pieces B and B of an electromeepet. me direction 
of propa ation of the light beam (starting from the 
souroe 0 f 118 ahom by the dashed l ine .  



!the Mtial a8Jtxsferraiata1 wewe made by eb~rra;rv%ng the 

rrduaple %haw the mieraseape anti uniag sodium laamp M %he 

souroe o f  Ught. -1s hldng fhs P I C C ~ X  r~wlfryr~s ar helium- 

~ler~n larec#c WOP. ' C U ~  M SBe smrcras oi Xi@% ernd the pllor-crops 

was rapheed by a pho~deteotor. lCke a&al -am the &ow- 

dateator WM i1,4 $@ a m & ] ~ ~ t ~ X i n a t ( l ~  (Hd4KLey Hodel 155) 

who88 oulput wcur, sr~3ansrr2sd t o  the y ohaan& of an x-g xitbaordm 

(auten XwmM LIodair ;Ilr-45P)* 

9. Aligmmat of the dfre(rrhor with rtsrspeof t~ tlha magnettrr 

fZdd.  gMpa aqaafSm 4.1 Pt I s  quite aafcirnrnt %hart 3kf&$n8tbo 

f8 S-0 -#& 0 QX # ~ 1 2 .  GQM.-~~.$, 8 

f_;hreahoXd iilabld exUvt8 onZJ If C;hs undlretlarte4 dixsrafor I s  exactly 

In the ( ~ p . 2 ~  3 $8 ad-ted t a  be r r p c u ~  n-d 

PO 3 M ~ e v a f , ~  wram t l l  t2 @ tg .re a d ~ t u t w ~  

ta h w e  the ~rassaaU~1 f U a  3a the ~ a r t i o a l  planel IEBm by urmi- 

uamuu S1 .nd Sp. 3 oould be ad. nonu1 fo 3 Ullder 

t h  eation og ra magmet5rp -26 a%zoqpSewc fhm H thre d k t ? ~ % ~ ~  
0' 



2. M-=-~Q of OEiar~.Iiill adid* fEL* the saamgra in the 

isut~qp&o phaset. XBI, malyrq~ UM mlat$d t~ ggt i ~ ~ t ) .  ~xfigJIetioa 

with fhe fc~ra:  w tbi+ m- t& Ugh& #ample waa t h m  

muled 80 the ars.#&a pharrs. Whm %he tmmpemtme rstoady, 

%be magnrst;io f%+Sl4 waa ra1mdI.y dnaxtll.~&* A* me thr(~8ho34 fYefU 

a @harp in *a U&*easity OX lQ&t k:amaiQt& through the 

rsampla far ~bs.wp~sdt* 



amttered light w U 3  axibt.9 POWfSily bt~) tie tha trwrlat iltxctuattorrs 

urd It w i l l  be mare or lese ind.pcladult o f  lEfj. In arrch a osse 

the ~ a t t ~ * d  f d l ( ~ d ' 4 d  A n  3. the 

4.5 Sat up for fight 8eat;ttming (cuzrsslrfskescf; 

aontsol and a%edjflfty, ra olarrssive oven with fro haraang oo;lLa 

WM urred. d mMuxme taps i a  wund ill,- on a mioa 

wrapped a r d  a long, hoLlw oopp.r cyUlldrr ( ~ 1 8  o ip 

Zangth and 5 cnt fn U&aa2rrzr)e !EhU A 6  ]rap* isaide a laoauiaz 

fcopger tube a d  a slecond raia8xr-8 t a p  is wcnuad aver the tube 

atr f n the prslriou~r omem !Bka, ~ U ~ B I  ar8abZ.y 5r f hen kept 

Axwide a tfriak, hollow ooppesc. e~Xfn&@x. %!ha epwe bstiwaen aab 

Beating ccoils and the crqpprsr tyUmlara ia fXJTed d t h  e@bers.t;oa 

pswdw. Bcetlcrautionar ware talc- f .o see $hat S~sr heatane; coiliar 

heater aafl#* 



ampla ha&#@ u~~~~al,et;a o i  a ogIlndpicaJ. bZock ob 

cegpw wdth la motam$dkas &la* on ope of t h a t  fiat Akmss. 'Pbe 

o U  aonaistin(r o f  t*o optLoallJr flat & b ~ a  plate. B (a-8 

4.4) (90 r 28 rpr) M..~~:BP%B~ by mylPr ~pac.rt?i wes p t o o d  111 

p ~ W P d s  B (taw8 I(+$$* IB p d h ~ S , s ~  the amergen% If ght be= 



Schematic diagram 02 the ssruaple holder used 
in the list ecattering raixgexinent. 



Soharmatics diagram of the op-klcal rseG up w e d  in the 
light ecattering eeriment.  

r 

+ 

4 

k H  \\e F G  
w---/ 

I*' - 0 
C C -- 

B C D  E A 



a. 

bbjEa"/~be ~il-r;mta 09 wr;0 PUXO e a p m e ~ ,  V%O*# t l  smd 

f2 GEW3B o &g:ture uf 8 OCB andl to =PO (Axa the aobr raWo 

45855)* XU. tba thMss ~8~~apl@s exh&bff rlrrorrfrmt nsmaao 



in both the normal and the re-entrant mnatie yhaeer. 

@ w e  axl b fh. ulkotropy o i  voltam. #hmagmU;io aucroepfibillty. 

o f  %e ample. I& oan write Alcl - A X P  . where p is tho derurity 

en8 A% is .We uctrotsqly l a  tihe isma ntsooptibility of tho m 
p e ~ r ~ t v  =i*mf& ntoai- ax, - nlrh e r e  AX the 

&o.f;rtrpy of nokrr ru8oqptcLbllif;j- rand 8 l.0 tae m o l a o ~  we&&@* 

The valuer of wdrf parmeter and dermlty wore dataminod 

iror fhe birei~Z~&mnr data (re* ahaptrr 131). 

WaPlathn ai: A a. %?he anieotmpg o i  m o l a r  rusaoptibi1if;j 

A 11; eon be de~rrela*b by l~aarlrrLng the pr-ipal 8uscreptiblUitle~ 

of a dng,e aryataf. ot thr aolrpeond ii Ohe crgstaZ stzluotawe t o  

launm, Sinoe # u o  datn are no* %railable f o r  the ey1ptm under 

sfudy, ue han aaSaz3.P.d A X  umWg a pro~.IIuro given by Plygare 

(3974). ?ky&ure srtaded P 1 . d  ' 0  (1949) nte'thod of eeloulatlng 

bd& 1R1E)43rptib&&&%68 $0 @&a-0 %a P X ~ Z ~ O ~ P ~  U U U o . ~ ~ b f U t i 0 ~  

er anisotropso m m ~ ~ o  m e ~ ~ e s .  ~e uaapi~r ha. stat& that 

r~athod dxz be we= to  oa~o'lzlsf* ax  a;i 

aryatol.. Bnd tk i lX3.n (879). Leenhoutr et a l  (1979) 



Pnd ofhexu bPrs oalaalated A E of a m  m.rrog- by tbtr raelbod. 

Plygar* (1974) has, in Ziilrt, Wnilatrd the X W  attm a9d 

bsnd swm.qQibtlltie6 dlicrh o m  be and in mah aprlal~tiag.. 

CEane o i  Were taluw use4 ia our o o t c m l n t 1 . ~  a r m  glvcm. i n  

fable 4.9 X f a v ~ c ( 1 ~ 8  tha sueaaptihflietro aP pU-3. r i w  QirfoP- 

Wed Pollowiry the pr00ed~~9 YIU b* (U*Ci.su& iroaa $he 

Wuea dua to the iacf &st th. eii89iD o i  d*lcoiliootlaar of elac- 

m n e  has no$ been Wen into l~otooMO Ua th. aaloulatlom. Bm 

oorrecrtlom that hsa to be applied O;a U# cPaimbtcrd ra3.m of 

oaf-~i $he paam s u s o e p t i b i ~ t y  a r phew rrfn& i u  -35.2 r 1 0 6  

a. G.S. ruatt. (mpgare 1974). Wa ham t ~ u 2 a S r d  U1mae volu~ul 

far the phmwl (md biphmx$i sing systlrms elca in table 4.1. 

Thwa correetloarr have to be Wt~n into ~ o o r r r n f  oxpT;Lcitly 

W e  evaluating A K. The oalculatfoar ulrrcl &on. uelng fhe 

f-ulae. 

K = d 
all  bo;lxdr 

n = C  
ell bonds 

*are , X. and N3 ore tbs values of priao1pdl murccrptibilities ., 
of r given bond i n  the moleekLSe, x,y.x .F. fhree scbltrawy or** 

goad axes fn the molacule, (3, x) Is tbe aqe:Ze between 5 -ud. 

ofthe, bond aad the x-sxta of the moleuule8 e%a, 



% oalculats the principal Busceptibfllties of e 

molecule, its s.bpchora shou3d be, known. Tn our ouloulatiom, 

w e  have arrsuaasd that all the phew1 ring8 of a moluoule l i e  in 

We w e  plane. Ye baro choarea 2he *%xi@ to be ale= t h ~  long 

d r  of the aalecnl. rrhich i e  asmmgQ to  bo tho line joining 

tha &Xtrme pbCIwI. rJ.ng~a ~1 the 1~oleuU1~1, &he 2-vrris perpendl- 

ctrlar t o  thlis aad IJrJ?ag La the glans o f  the b~nnelw xingls am3 the 

y-axis perpaadiaular thts plane. IChe snglea between tho 

W o w  bon&& and %heme azor were est.i.ma5a8 by  ~ ~ ~ ~ ~ l t r w t i n g  a 

m d a l  of moreoule mrqg ~~re ia iag  moaels. a e  suacreptibirities 

aloqg sail psrpenddalilarr t o  the long hu;ra are given by Rs and 
E + x  

re&tpeatlv@&y. !Elm anisrofropy i n  the ~toler fmrsOeptl- 
2 x + x  

b U t g  is th*Q girdn by AX - it* - y ' 
me nax.uem cd A r far fha ;lair"8utreu were eail9ubted using 

an ndditive &avo If A X l  t a  the diamaptatio anisatropt o f  the 

soaponant haring r0l.e XreatSon pl pad LIZq %hat QI' #e ctlunpogaat 

hrariqg nol* fraetlon p2, A K  r p l ~ X l  4 pi! AK2- The oaloulatod 

values of A X  &van in -1% 4.2. 

The besd rilolrtia sonatanto of T l  CPMRB, 12 BiaW and the 

mixture or 8 008 eurd 10 W P 4  ore plotted agdnst relatlva 

taPPOereturss i n  i i r p r p ~ l r  4-dr 5.7 and 4.8 sasgeativelg. fPhe 



The bend elastic constant of 11 OPEQBB plotted as funatLon 
aP rels.t;ive temperature. 'Phe open and fi l led airoles 
represent the values obtained with two independent sample@. 
(The temperature range of meotio A phase ie repreeented 
by a daehed l ine  which l a  not drawn t o  eaale.) 



m e  bend e l s s t ia  constant of 12 Cn,MBB plotted aa funation 
of relative temperature. %he open and f i l l e d  airales 
repreeent the values obtained with two independent amplea. 
(The temperature range of emeatia A phase i e  repreeented by 
a daehed Une. It i e  not drawn to  male.) 



FIGURE 4.8 

m e  bend elaatio oonetant of the mixture of 8 OCB and 
10 CNCPC plotted as funotion of relative tglperature. 

(%!he temperature range of smectio A phase 18 represented 
by a daehed l ine  which is  not dram t o  scale.) 



i n  the p r e ~ i t l o n s l  ineresee rrhieh a r h e e  due t o  the 

b w d i a g  up of 6meatio-UJcce mhort r a g e  order  i n  fhs nematio 

A siailor p r ~ i u u i i t i 0 ~  iaorea.ee i n  kg> la obsca~ved 

I n  the rbenf ran t  ~ a ~ a t i o  phme ore one approsrchsa the Ur. *pa- 
t ion point. %!he taap6raCure raricrtion 0% l~~~ A& alnoet m p a s -  

f r ioa l  about the mestla phase. However, tha value of kg3 la 

We re-en-t na~etio plupse i m  wnsllrlw:&ly hi.&35(33! than that 

fa the nentatio phasth 93~6 hlghex orlentstloaal order  parsinretea? 

of the re-en.h:ant ph886 oolaprrd ZQ that of the nonmal nematio 

p-6 (nee figme 3.11) wp~a~. lu~gooi~  part of *he b~ghor value L 
of k f n  the rcr-enOrant; rwnstio phwe. Eh;lrther oontributiona 

53 
may come from the di i iorent  ahorb range order and moleaular 

aeaocpfationm i n  the hoo phases. 

Cnadle (1975) hu nreatmed the thmsh<rlb f l e l d  fox bead 

defnaration Xn the nomal and tbe re-entren0 namcatio phaeea of 

a ion mixturea aad ha# a l m ~ e d  pretranaltionel inoreases i n  kj3 

i n  the nomal, nemntla uril ~e-enhrent naaatla pheeee. Our obeerva- 

tionr, are  Wlar f o  those dbaa~vatione~ and oonfiw the f aa t  

that the phaee which  a l a t e  bsLov the temperafur6 of amec?t&t A 

p h a ~ a  $n the uc~lpowQ81 and ni&&wea W a r  at* %a a neanstia 

yhause, 

b. L i & t  o ~ ~ ~ t t e i n e  efudies. Jn tha aucperlmenteil geometry 

Maar oonalderatloa, tbe intoamity 0% the darpolarissd aomponent 

M a e  usat ..at -,Id I. p r e p w t i o w  t o  [ (  ~ 3 ~ 4 ~ 1 .  VI 



have wb oalauSatet3 ti%re absolute raluea o i  k2* " ouc rnafn 

intaw~mt wars t o  k m  how i t  varies rrith %arrq310:0tmw alwe t o  

the 119 m d  ABt tranoitian points. 

l!be experfnrsnt;a were oonh~flad oa 11 &ESfJ.B, 12 CEEBB 

aad a mhtwre of 8 OaB and 10 OMiOPQ [ in Wze solar r a t i o  45 t 55). 

!&e rar ta t ion  o f  the in tens i ty  o f  Ugh* soa%t*rad w i t h  folmpa- 

ratwe f o r  theee samples are ahom Ln figurw h9, &To and &ff .  

fa e3.l tihe oaeao, tho obaerratloma were .t;alcen ae %he 

smple uas bang o o o l d  iron the  irrotropfo phase. 

Aamrdinat l o  the msm field a e w y  (&we 196U). in aSmp1e 
2 aenstias frZ2 4 f j .  Xn suoh uwes, ditre i dwi~ -  o f  soa.t;texed 

l i g h t  w i l l  be almost tarageraiana ixmlegon8snt sfrracr the in%enriw 

phaee at a loram: f eageratuce, then  1s a p ~ . r a w i t i o n a l  inarewe 
2 

i n  s2 &Pd i 8  not. progofiiamal t o  8, . Consaqwmtly, the 

rraattared intapnalSty shwa a dearrsariyg t m d  u th. P41 trsnsitfoa 

pol* l a  opprstacheb. A t  the JIB t ~ ~ n s i t l o n  pcinf, the intetletity 

i f r~ps  to saro. 2hzoughout the 8lamtSa d phoor, .Ule 0 1 w t t ~ e d  

iztitosciitcy ~$11 be saro due f a  fhe quenaUng a! We twirst f2ucrtiua- 

0 .  But In the a o t d  sxpsrlmsnt, atme int.nsi%y i~ observed 

i n  the maatlo A pltltaise. (Probably, this l e  proctuoed bx tho 

d@%@cta on the taurfaaee of a e  &aau plates  foraing ear au l l ) .  

An malogous tenperatwe uax&ot;ion o f  the &nLnfassity crf 

rraattemd light Ae obsemB i n  the re-emtrant ne~lat ia  phaee. 
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!the i n t a a i t y  of l ight  8cattered from a hameotrogioally 
aligned sample of 11 OPMSB plotted against temperature. 
!Che dashed l ine  indfoatea the smoctic A phase. 
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The intensity of light mattered f r a  a horneotropically 
aligned sample of 12 CPMEB plotted egainat temperature. 
!he dashed l ine  indioates the ~meotio A phase. 
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%!he intensity of light ecattered from a huzneotropically 
aligned eampZ6 o f  the PLLxhrrs of 8 OCB and 10 OMCPC plotted 
against temperaturn. 



1J. have seen earUer (see table 2.2) that the LIP and 

a, *-tiom Of 12 e 6  S E W &  a m-0. 

A t  the AN tranaltlon point, rrblle ggoiag fmm the onaatio to 

the anaoMo A phirse the medfum ehau&w from a a t a t e  harSq 

o r i e n t & t & o d  order t o  a state ia which sn PdBttSonal trans- 

la t ional  o r b r  awe8 ineo exletenrme. !We varlafion in the 

intensity of etraftcrra8 l ight  is fairly muooth (tosing t h i e  

~ ~ i t f ~ n .  A t  tl1t.4 ANr traaeit ion polnt the adium paeees iron 
has 

a phase whfoh got a l o w r w e  fmurala.trionail order bo a pharre 
L 

wh@rta this ordm is eebaent. Be anplltP4e e i  theaaal auotua- 

%lo- inowaeee Sharply at this temperature due t o  a flnlfe 

heat of tranaltian. Bturther. i n  the preaearD *rperimant the 

ooollng is probably not talow a n o w  50 annure the sanple t o  

be i n  perfew$ equUiArirns. Aa a ~011~eg0erne of U s e  fmtoru, 

the intensity aC f ight  shoofa up t o  a 1PFga m u e  at the 4 
tranait lon point (Bigme 4. to) .  An the ten~uratum i s  l o u e r d  

htrther, the Anteaeity fall8 beak t o  the .qpfUbrlum value and 

then inareasee griaduaU,p wfth tcnaperatwe. Xhe enornous incraaao 

i n  the intensalty at: the % kepsitioa point i e  obsaned odlJ 

fn 12 aPBISB. In the other two sap l ea ,  the AEr t r ami t ion  i e  
a 

almoet seoond order tranelUoa am3 henoe th i e  trend ie not i 
obssrred. 

A l l  theae obsarrations ooniiam that the phase obtained 

on aooling these samples *OM the smtwida A phsee l a  truly. 

nematio i n  nature, 
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(a) B a d  -o.gfibilitPee x lo6 C.0.S. Palts (Plygar* e t  a3 
1974) 

- - 

Bond - 
C-H 
0 4  
B.Q 
99 
CmO 
0-8 
CIlJ 
Q!B 

(b) OaPpaPfmon bo%neer nrpctrlrasnta2 ruhd r;rerXculwted tralnea 
(1Ryccu:e *% al 1974) 

w 

Avg:age i ~ p K m c  dvsrae &-of- Oor~eotion 
ouaa.p.blbfllty plssra awoqti-  for nut-ai- 

floleoule biLi*uy latbc8su~icrepti- 
xkpwi- aim&=- @??A- UaLou- g i l l 0  
mtmtsl heed m% lat ed 



B.nd elasliio ooaetants of 11 WMBB 
to P 50.1 H 
(a) Xarraal nat~atio pbos+ (b) Ba-en%rmt apms%io pEud~e 

*%A 
H geuPI. 0 X, muss Jc3f10@ agnes 

P 
a %$lo -6 TN,~-T  +. --- 

25.29 1550 0 457 0- 10 49W 7-719 
21 -80 1888 0-593 0.20 4650 5.951 
37.53 1750 0,684 0-73 93850 4- 798 
Z4,iZ 1850 O-SIg 0997 f 6m 4.195 
10.37 1950 0- 955 1.82 3425 f -822 
7.98 2054 1 a93  3-03 3250 3.443 
6*12 2150 1.224 4.87 31 50 3 -255 
4-09 2350 1 0487 6 *23 3100 3- 174 
2.87 2625 1.672 8.28 3075 3.1 23 
2.51 2800 2.128 10920 3012 3.076 
2.20 2950 2.302 12.10 2975 2.942 
0.93 mfJ 2.503 
0.63 5250 2.940 
U.5C 3500 5-41@ 
0.35 3775 5. '367 
0-18 1225 fi.OD8 
0.12 4808 6.464 

r* - 49.9 ti 

(a) No& xlre9otAo plLPI. (b) R~n*br;nt naaXitx ph-6 

*N r A- T - gO m e  ~~910' W ~ W  



Bend elast ic  conetarits o f  12 CPMSEI 

x, 49 .8~  
(a) Hoxmal ner~atic~ phaae (b) &rentrant, nmatic phare 

4%0 7.63 18 
4mQ 5.629 
fsoo 4 . w  
35% 4. oat 



X, 50.3 /L 
(a) N o d  namatlo phase (b) Ba-wtrain?s nemtfo phwe - 
%%A He k l l x 1 ~ 6 ~ u  qN .A-T lie gwee k3f106 dyne# - r - -- 
21.84 1 973 0- 255 0.20 4950 4.985 
21.27 1625 0. a9 Oe40 $700 4.551 
19-53 3775 0.400 o . 7 ~  4300 5 .sr3 
15.65 1900 0.526 7-OQ 4175 3.636 
12.49 20% 0.663 1-35 4075 3. 322 

J 7.95 2750 t.528 2.25 3f-W 3.062 
1.85 5700 1.703 2.70 3750 X 028 
1.45 a ~ a  1.886 5-50 3700 2.97~ 
1.25 35m 2.191 4-00 3675 2.931 
1.10 3675 2.415 5.60 3525 2 0758 
0.94 3775 2. Us 
0.75 401 2 2,881 
0. # 4.275 3.271 
0.35 4500 3.658 
0.25 4762 4- 096 
0.20 5012 4.937 
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