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A BEABEA (1)

8 B & F 3% KoM
EHFHRARRAP A BRE AR EARY & 3%
KA 08/835,107 2" RIEMaEAMABZIAEREL
Mil BB TR FHEAM -

B 4%

EHH A 64 F K t(homogeneous) B 6 7 A A 4 & 8%
(crystalline) & Z sk M A M et A £ H ik - SHHAR B b
ORI mEGHELT #EARYAZABEL S A
SRAOTE - BHNERBEILLEHO T PHAEE
S A A A M # % (magnetic-optica)By £ B - g g
CEHVEMTE RN RTHARYBAS -

BURX

B — MM 0 @458 K (colloidal) & w4
TR 0 ¥ 4o sk 8B Bk (magnetite) K 4 - ¢ T
(manganese-zinc ferrite) » & % & 7% 1+ & (surfactants) & 3
By BN ARORRT - Eo Ut M PER
MEBHR S 2 10 £8Kk0mm) - EEERE-—RETHR
<+ A% e 1) 69 B) % ) B% 48 (magnetic dipole moment) » k5%
BT EMRG T OBE

HERAMENY G TR L% ¥ (body force)
BRARMETHBRE  BLTES LR 4 (rotary
seals) ~ #s/K (bearings)f A MA MM E T - N AME 5

AR BEA T BB ERE (CNS ) AGLE (2102970 % )
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A~ BB (2)

LTHAREEBRTHEE B A LBREMEF$E
3,648,269 f» X B i & A 5845 3,972,595 iR & ¢ Bk
RARAARGREEN AR A —BRARTHLL
BAREL FLEREHBRVEYREH—BREA Y
RAMBER-—BEAGNMBAEL AR LR - KA
BB TRE  AREARERELAEASBES @
BERTRaNBR ‘LR EELEMACHG -

BAT > A ARMABREREREAN k- B —HF
ERERMBRAHE T » & &3 B (ball-mill grinding)
EREERRFRIBEMRAOR T > FImRBT4EH
AL GE MY AFXHEN LB M EFHEE
3,215,572 #v 3,917,538 ¢ « B M F ik RILR %0k
(chemical precipitation)##% 35 » Jo £ £ R M & $| 3£ 25
4,019,994 Frfligt - SRBRIHENAMAEE O RE MR
ARToERE - MR ATERAMBMBEAR A LR
£ M (heterogeneity) X R AN » MBE LB T M T Y
RERAMELGVEXITHAAFEBOEIELE T
HHE -

BB GO BET BEAREBROSHBEL A
HARRLCBRI TRANAS - ERAETERALHER
Rl ayme M > F4 » M. Fermigier 2 A.P. Gast » J.
Colloidal Interface Sci. 154 » 522 (1992)%e D. Wirtz £ M.
Fermigier * Phys. Rev. Lett. 72 » 2294 (1994) %% %% LA 48
FiEHBMBEBRAHED G LR (atex) K E R X T H

ARG A TR BEARE (CNS ) A4S (210X 2970 % )
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A BB (3 )

(polystyrene) S M &9 R FRF » N PFITHFHBET - &
UM R EREP L — AP BRS AT R
GHBEXIT HMESEOBEABRAIBUABEN B
FIB Rt o & A8 #4R - Wang etal. » Phys. Rev. Lett. 72 »
1929 (1994) : TR > B RXHF — B A~ H £ A FAA
W& o R R H C 8w 9B & (magnetic fluid
emulsions)éy # R XA LR A bk e sk M R B 0y H B
PR EARSONEALARGSE AR _ETH A
o R BESRBEONRYE AR EREE 405
REPBEBEREMBRABHETEA  HL4L B>
Liuetal.’ Phys. Rev. Lett. 74> 2828 (1995) % Skjeltorp
Phys. Rev. Lett. 51 » 2306 (1983) > H b » £ HHF L > %o
ARBAEEZRBRORENES A —TE G ORIFRT
B AMOERRE > KA > B4 da Silva
Neto » Phys. Rev. E. 48 » 4483 (1993) -

Biofe A —HAABEENEN R GH B E2LT
RETHBHRAF—EAEMERR BT LB
R  MERAUBEERRNLERAGRERAE
ERBRAAY - N BLEEG F2—HELER TN
HRMAETO TR MERENS mREFOBEZT » bk
HAMARZI AR B ARATERY R ARG —ETH&
WX —RZRGRAENESN RS TR R > — B
RAREZLEEABEADOARE I R GHAHEZT
REEPALEGEAFG—BELHMEHRI_BE M0 &%

AWEREEA T EBERE (CNS) AdMB (210X 2970 % )
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Lo~ BEASLEA (4 )

MR ENT & - Rk AR RB AR A S oty
M FXITHEAAERAOEBRUERELEERLEY -
MEREBEENHK » ARNATHE D 3 Flabk g
ABREN RS HETHRAAEHRG T 5 BibiEdle
BERFEHMOFT RERERY -

A

BERARMHECR M ARG EE AR RO O FH
B MbLBM AR AR A RIS TRAA AR AE S
WS FIRF b A RS RBIE T RS R ey i AR
AT BHEEBROFEAREAD —HEALE OIS R
o AF AR LR B o fTE bk bR AR N HRAE S
ARG ELTEALARERAAY — R EMEHI—F
Rey R BTk RAHABBEARRTFAA A YY
FTHRERZIERGEIO T - SERLHHEEL
Sk TREAREEEAMOABRABAZIE AR
7l c IR EEMBALRBIBERELRF Foh— B %M & H#H %
—RENGROGBOEMES T LSS E GBI
Bleh S8 Wi AR RE - SFRYN AR T &
HGHBEGMRE - ARG RE - R Ptk Ty
REEGREFPEREARGBE - PP THAR
HARAELAEERABAAEALE L ARG — g
MXMEHEIRLEREBAHNET - HEIBE T L
T HARKNVEBTRE  —ETHHAZEMNEY

ABEREBRATRBERRE (CNS) AMLS (210X 2970 % )
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Ao~ RS (5 )

BeA%smMM - —HTHAISLGHEERBRASE - — 46
EEF - BHARGHNLERTEREE LGS M MW
MEF—BAVERTEEIRR—HOS KT ASREE AR
# B fu 45 #& R (polarizers) # 4 35 4 (double refraction) ¥
EBTRE -

BHANTERAGHHE - REPELBE TR T
WM - M) RA R RAMFMOBRAFEL ST
#2 o

B miIRA

BHAA AR EL & ALM(NaOH) ¥ 54 k3B 35 F
0 AL 32 4 (FeSO, ) fo f 1L 4B (FeCly) 4 s sk 48 5% (Fe,0,)
#it$ R B d W.C.Elmore # 1938 it i - i #6/t % &
Tk 6 R R A A B sk AR (ferrofluids)( R 8% & 7T
A" MMM (magnetic fluids)) ; 3 b 5k 8% 5% 24k 4%
BB - RAGETRAEBR S BN —BEK 4 (L
RUEBMBETBARBAOFLRTY) > FE4HF XK o>
Fertman » V.E. » "Magnetic Fluids Guide Book: Properties
and Application » ” Hemisphere Publishing Corporation -
1989 » ISBN-0-89116-956-3 # 14 B - 3 - sb— M H 4k
EXEEMIBOBRBEEPHEFTEERAEERFA
REABGLEREIHARFTFOER - —FHEBR
fiE $i § 5 18 4 (eletromagnetic radiation) » 4o » T B, & -
REZRE A % o 4 4 (diffraction) & 4% #& 4L (polarization)
FHERARA—ARUNABHEGHRRS - THEHE

AMER AR T BBRERE (CNS ) AL (210X 2970 % )
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A BB (6 )

FTR-BERB xhy FR)RER-BEEM(ZdL x
TR o BT E 6 AR A B LR AR A & A (lattices)
R & 89 & 7| (crystalline array) & = B 2= P & & & # (2-
dimensional crystals) e & & /M SIE LML L NER B Fo
MEVEARDEMRB P I RBEENSLH  RHECET
R EH LR RS > ML R AT ER Y SR A
GO EXLTRATERYRE F &4 -
RALRAMEMBRAGER  ERBRTHEGREY
M (RF)MBRBEZERIGRATHZIHE  UFRL
—HNERBETEAM AT FERORE - AABFH 2
MABBET AR BEIAR IR TS XETRERAR
B d R R RACH(Fe,04) 0 (3 4) K875 e b 1R
REXBAG Tk —HOLHGI RN ERER T
BN IF A R G SRS BRA AN CHEES S E
MACR R TUE A A £ o AR SR R K sk (Fe,0,) 0 £
B B8 B 4K (FeSO,)fv fLIL 4K (FeClL) 8RSk 4w £ &
1e$3(NaOH) ~ & . =48 (Fe(OH), )& £ .1t 4 (Fe(OH),)
FHRBMAELCPRBOER - SHAMEMN BHEE —
RABERBMREARE  REBHEZ I HN—2
urE(RR)EAHB R — MR KL at 4 hp
(homogeneous magnetic fluids) - BERFH B 1| 5 A
REAFAHGBEABRSBA S RAMNEE -
FRAMERG—BRBEAFESHR L LTS DH
(FeSO,)fv £ AL SR (FeCl) oy KBk » A B RO B E 5

(o} -0 o o B N Btk B ok )

AMEREER P RBERR (CNS) A4S (210X 297 % )
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A BBABLEA (T )

AL 80°C MBRBUNWMAREY R ALY
(hydroxide) » 40 £ £.1t#3(NaOH) - & £.1t % 4k (Fe(OH),)
% B AL (Fe(OH);) F i M KB &k — A2 3¢ » F) 6542 4|
ARG BEBREPHRKGE 11 3] 11.5 2/ - 4L AR
REBRLBROBRERIBBRISEAYREREY
F 2 o BBk (Fe;0,) 8 UM A B (co-precipitation) X &
FR20 060 - RIAEERBRA LT :
8NaOH + FeSO, + 2FeCl; — Fe;0, ¥ + Na,SO, + 6NaCl + 4H,0

K& 20 5481% 0 @ E M B do ik 8 (oleic acid)ig v 3|
BB (Fe;0)8h h hBm ¥ » S H A A Rk F ot 5%
(Fe;O) 89 i « BimPimtd R B EMB A bk » — LR
M E(PH) TR RMK  WHEMABIH TR ER
AR A A5 B — 18 R AR o B 4 (PE) TR 3 0 L A
HEISE10ZRM - PEXRABRY > REBYBEHIRHE
£ 80°C WHFBMAHE 30 084 - AT HLE 2% > BA&
ROAREHTBRER - EEANT 5B B2 dhe
RLA  EBRBFHPRTRYGHAT—SHER - £ %
ABRY  LEAYRDENRABRFERAGORE EE
{e43(NaOH) » £t SR B X 4o T :

1. CH,(CH,),CH=CH(CH,),COOH + Na*'OH'

—CH,(CH,),CH=CH(CH,),COONa* + H,0
2. Fe;0, + CH,(CH,),CH=CH(CH,),COONa* -
Fe;0,¢[ CH,(CH,),CH=CH(CH,),COONa']
EHEATBATREL(H 30 248) 0 A #4781t

FMER BB T BB RAE (CNS ) AdBUB (210X2970 % )

(5 i S ot ot e B0 A Bk R e 3 )
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Ao~ B (8 )
(acidification) ¥ B% #% H F /£ A (protonate) it %t 4 #% £
(carboxylate)sy 4 2% » R — B Y FREAMEF (Na*
counterion) - EF BT AL I KT8 » 4 b
BEHC) > BIRBRAHT > AIHAEZRH AL 20°C 3
R 25 C)MHE LR A YO E(PH)FEE XG4 0 3
R&GH | ZERER - LAY F 20 5482 & - sboF » 3%
AR & 75 M A o m M SO B 45 B & (coagulate) o & R Sk
Bk OWREMTHMA-R RERBE - Ll s
BTRERIEA -SRI MAESHRIS BE &5 - |
LRAMBERBEERT BRI K- LR LRAE }
THERAHMBRTH  FEJTT—EASE - ATERAY |
TR do ik AL B(HC) B 80 » RIL SR B X 4o T ¢ 'T

Fe,0,¢[ CH;(CH,),CH=CH(CH,),COO'Na*] + H'CI' -

Fe,0,¢[ CH,(CH,),CH=CH(CH,),COOH"] + Na*CI'

F — 18 % 8% & M 47 (decantation) A b H BE P > fu A
FRETRAERCH AR D E MR O RBR(Fe,0,)E &+
REZRGHRET  Ho f4b £ HC) £ 1L & (NaCl) -
MARTHBRES 65°C 8 F K2 iR o akE 5%
(Fes0,) bR FM Y MMME(PH)E XY 4.7 5] 5.0 21 »
BELBRFPIFREY - EARHES L8 FARE > A
BE LR REEKK TR BB (Fe,0,) 58 » 3
HEZCHFATE -

Po ik R 48 oy o A — i B R K 89 3R A Jo 2% b (kerosene) &
Blemme Bk (Fe;0) Rt M > A Bl BE— N %

(5} Db S o ke B (v B = o 3 )

AARER AR T RBERE (CNS ) AGLE (210X 2970 )
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A EBHS (9 )

(gram) &y 5 48 5% (Fe,0,) % 1.1 E A (milliliter) & K i o 3
#Hb =m0 HE B EeREEMHK(Fe,0) R 2B R A
oo RERRBUAEABOREE  ATBTHEY
BIRABES - BFIER > wUABRBERE AN LEC
NARGH 500 x g thAESTHIAFRIF - EHRKEBOBRR
Bk CLBIR-_B  LREA—GCAMKBE R A
RERB MTRAUAAARDZMER I Z G200 6 B
B -BELRE BTREBCEHARDEMER LM 2R
1& ¥ 3b % 2 B K (dehydrated) -

BRMBREACBIRATBRABILMRBREN B W
(acetone) ¥ » A LM ER U A H B 1800x g &4 30
%4k 0 k3 A #(acetone) » HEMN 65°C e ¥ 8 3] 12 /)
R - SLMUBBEMAKE  EMBREAREY » &
BRALBERALABOBEYEY - BRROBOURE REAR
FRROMR - Bl ERSET AR LG RBET S
ARAHR K AN - BE > THILZBEE 65°C
Mt 8 2 12 S EFHEHRE > THMETRRE
REPESR g IR -

RTALHESR bRBSED QLS Heaxtn
FREEMG@OFTRARELRFATERLARY A&
ARERAOEE - R I BEAREANOES - kT 42
TE M HOTLERRET AR — WA 5 Hey LR G
EHEREARER -

AMEREMA P ERBERE (CNS) A4S (210X2970% )
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4o~ BRBASEBR (110 )

&1

PR/ RmEHRae A RAE L) H s Bk (Fe,0,) e ut b 7 28

BAR

& 75 MR

1. %% d(kerosene)
2. #ET¥(Cyclohexane CiH,,)

w

i3 3% (n-octane CgH, )
+ =¥t (n-dodecane C,,H,)

5 . + E *;‘E(n-tetl'adecane C|4H30)

1. h#(oleic acid)

2. B8 (linoleic acid)

3.  #u¥ 4 (olive oil, a mixture of:
~9% CH;(CH,),,COOH,
~2% CH,(CH,),COOH,

6. -+ < k(n-hexadecane C,(H,,) ~80% oleic acid,
7.+ A#(n-octadecane C,;H,,) ~10% CH,(CH,),CH=CH-CH,-
8. =+ (n-eicosaneC,H,,) CH=CH-(CH,),-COOH)
4. [R(COO)],Zn (where R = CH,(CH,).,
and 4 <n<5)
5. 3F-F#(erucic acid)
2 #.= 1 ¥ (perfluoroeicosane 1. h&(oleic acid)
CyoFsn) 2. f4b B &k & (perfluoropolyether acid

CF,CF,[CF,0CF(CF,)[,COOH)

£, (gas oil, C,,and above
hydrocarbon)

1. &k (oleic acid)
2. #ul i (olive oil)
3. [R(COO0)),Zn (where R = CH,(CH,),,

and 4<n<5)

#1164 5 (perfluoro kerosene)

1. At % &% & (perfluoropolyether acid)
2. b (oleic acid)
3. # M (olive oil)

¥ .2 % 8% (2-methoxyethyl ether)

mixture of R-O-R' (where R or R' =
CH,(CH,),, and 4 <n < 5) and R need not
equal R’

AIERBEA T BEFHR (CNS ) AL ( 210X 29720 % )

(3t D Zele ot o i B B B )
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Zo~ BRRASER (11)

B W 5k bR A 69 45 2L

MBALABESRFMEME — R TSyttt n
B ABAN X AGHGBHRARERT o4 i sk
(Fe;O At E—REfecc RABHEM - T X LG HEH
TRARPHRBEHRGEHREHR S Z E ¥ (CPDS) 4%k Ew
B B4 4 F M P o (International Center for Diffraction
Data) ¥ 9 B R AF b & - RO ER K &4 A5
AR ER > #d0 > EG&G #) VSM 4 M A X 4500 -
F Ao R <+ T4 A Langevin & # > L(a) = M/M, =
(coth a - 1/a)» £ o = M_VH/KT M 2 4 hoskigis g
HT#HEAHHALKRE M, R RGPt bigE ~k 5%
HREHDVRABLGBK > RAEKRE - BA YN
#BE (M-HREH) RARMKRA -BABE M-k HE
%038 0 MV SERAF AR H MR ¥4 - 318 Langevin
BBBE (DM GOMBRT PQRBLOMRITS -
Halifms  ARRRTA-—BEEYYIH > mAK
REABARARERNALBIER > Bt BREXRAS
# M-H dé st 84343 ¥ o) Langevin &3 » Langevin &
BHBRACHS BRI d—BRABLEIIRELATAY
FIR MR RGN TRES —FHEH LS
REABLEMEEBY) MBS LWEGN AP LRPHY
FmALERROEBAEIROAPHE e BAR
Ferrofluidics 42 & (Nashua, New Hampshire) £ 7 43 &9
EMG909 ¥ » —H B XL AR TR B At A

ABEREBRA PERERE (CNS) AdMLIE (210X 2970 % )

(34 D 2 o i B N B B )
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E R (12)

(Fe;O,) » RBIEBREEH -

FI W Peabkt At M & &M

BBLEET AR ZHAERYE  THHARAEE
By s 3 M M (glass cells) P » AR RBAEAR - REHW &
BEBAOBEEAA | #HES 20 MLk EH mE4wA
BRI KRS 2HMEB KRG 68K K =103%) - A%
AHRBEFHT  FIAPEENABR O OESH I &
Helmholtz G Bfn —EM{ G B R EMAL > HBLEE
REHHRE > MR F TH Helmholtz g M am sk Lt &
BErk¥y o i Helmholtz S MA BB FrmAi L eyt iis g nm
RO FLERFHT AN ET SN ERE 2K
BRANFHR G nALARRARSRE
MBEIRBEYZ— c BRE N a3 TR R i A
MBRAFERGER > BIA A Zeiss AR HBMER
BRABGYR  LAAEBHUANENYRER S —
CCOMBRREMERINMATRIEETR -

B 2HBMT—RARER S ok TR R ek n
MABRBROBHE AT TAHRKRFIEN  AREAR
FOTR/RBREREH TR nEsud(as
VREABFBE)HRGTREABREAT ARG %A
RAEFREGHE - wRES > TEHMRMAN  2XH
W EEERR  AREGREE THAS# LG
REHKE -

AMER AR T REFARE (CNS ) AL (210X 29708 )

(ol P 29 o il B N B B 3k )
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Zo~ BEASEAR (13)

ERBEAFAG T EMAERZIRA T A AR
LB —FHS oG (LRR RS AEEAN AR T R)
B A RTANMR WAL - B3 ki s E R
BEREH, —BFEH—EEXMNAROREETH R
o e % A ok IR A R A5 BN A U o 4 M 4 TR
B o Biw s G R MmB s —EERME H, » sb&#A X
HENARNERBALTHEX - B 3 BREINAA 6um
BAmALNERRE - MEMRR » MR REME,
H)eh @ E M > SRR ) E a8+ 2 foak 35 7% 5 o9 18
B AR WA R e IE A R £ & Bk 8 X NE
S)eABRM EEFHGYEFZT  BHELTHER
HARAEERRAGMR R -

REMEMRNEMMOERY LG ARER
L(E 4 f8 5) - #5%EH¥E dH/d(B 6) - LR T
BE M RR & IR B & A Bk Lk # (volume fraction ratio)#vig &
T-MBENERROERIZCRALABRIEYEE &
HAI(H S) - M iEF e REEIFHEA » Mok RE N
HRECH/A)REGRB D BRI HERE  SXHR
BRNEREBGYE - E— RO WA e IERE d(4¢ B 42)
HagfmE HRER) G S B BEE T » — 48 & w5
REMERAELNDRERN AR BHEFREN R E 4
WBRZTRES - BRLETRHUNFAS O BRRHER N
RAREE > CAMABEFHFRAENS B RE R B
WYKL ER G o AR R - Bt > £5

AR AR T BB EAR (CNS ) A4 (210X 2970 % )

(4 P 20 o e B N Br b B )



WD R RO H R ok -5

416157

A7
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Z~ BB (1)

FlRERIL R HERHEGBRES JREE PR LHB&
LR EAE X dHeSgBALERES - A28 wER
REHERRT  HwBE TEAMRGBCKRERR  BH
B A e SEREY ey s R -

B A BRG] AEREABEBR L -5
R A ESEMMRERRE R R FARREIGY T G 8%
ek o EREGHREM WS RAECMMSYBEIER > g
pRMa RV APk —EEZHMASAT2H
e R ARAFRAGR AR ANERES - 28
RBEANKELEEABRAEOTRNRRLE » ot rley
BERERGIGHRE OB B RLHI(H 8) ffe MEAEE Kb
#(8 9) -

FAR R AR AT E L hak NN

ARAR O H ETRLB R E R TiEH
NARFERIBEARER  IHARMERELG LS
AR AP TEERG B 10 AAE S0 RELAREHR
AR ABARE - R PAERGEBG RS lcmxdem
¥ %% 3%R Helmholtz e MAv— MY G HBREREL
S E e Gaksh - LRNBEA > £ N2 6535
BEAHREINBSZ— - — & & % R(ntralux 500-1 240
R4t @ X% » AB VOLPI Manufacturing » Inc. » 8
B RAYHAEARAN RN TS XI T E)FAEALN AR
BB-LRERBRRF P BEORBAREL B A

FAFERZER T BEFRE (CNS ) AR (210X2970 % )

(3 D 28 o0 b e B A B el R O 3 )
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Zi~ AREABLEA (115 )

RAE LB T FATH R RTAT 0 B0 — K BN @18 LB A
Mgk B RS A RGAD » Mib— PTG kLR
ENABTHRMERS » wESMEAY R LR A ET
EUBRHETFDRFYL  SRESLIAMOARA K
# o MBEMR - AAA—2BHBAEA CCD B
BMARBBABOBE - B4 ARHTRAAKMEH B
R AR -

B 11 M — B At AR & A el & B
Tl h - E—RNBRBADRANOMBTLE » an
Sr G TREAG A A RFIMZERMEABRYEE R
AW R E - AN AAKTAAR TS AL S
Tk R &tk o B PR R A8 LR 2mm -

B 12 AR KM A —A5BA L% ARAMS
Bh— S mEERFVEOARAEL LGRS - B+ 2
BEARTHEN 2mm - RE—B YR R TEELAR
ALBFIHREEHTHS » RIem A 0 2 H9R 5
T ERmFREABE > ARMREH A B R o — § 5
Fe -B—AFGYE  MrhBRAMZ O RE LT
DR > METEEMAN—F ORGAERETES 2
FPHE—REWE - |

RERGH TRE— 4R35 B K (pixe )BT L
P 5-—mERKAS—EEA A REH AL R E K8
EHTTEYS SBRLRALE—ER*NTH 34
EOBERERMAE R -

AAERF AR T BBEEMRE (CNS ) AL (210X 2970 % )

(3 Db e ot ke B Bk B e 3 )
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XRARE (BAZLM )
* BE MAGNETIC FLUID THIN FILM DISPLAYS,

MONOCHROMATIC LIGHT SWITCH Al
TUNABLE WAVELENGTH FILTE i{'mj'*

el
1€ X

Methods for preparing homogeneous magnetic fluid corﬁi)ositions
capable of forming ordered one dimensional structures or two
dimensional lattices in response to externally applied magnetic fields are
disclosed. =~ The compositions are prepared using improved co-
precipitation methods in which the steps of the procedure have been
tuned to reduce sample heterogeneity. Fe,0, particles are coated with a
surfactant and dispersed in a continuous carrier phase to form these
homogeneous magnetic fluid compositions. The ability of these
compositions to generate ordered structures can be tested by holding a

magnet near a thin film of the compositions and observing the formation
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RXRURME (RAZEH \ AGNETIC FLUID THIN FILM DISPLAYS,

MONOCHROMATIC LIGHT SWITCH AND
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of colors in the region near the magnet. Methods for controlling the
characteristic spacing of the ordered structures formed by the composition
also are disclosed. Relevant parameters include the thickness of the
film, the strength and orientation of the externally applied magnetic field,
the rate of change of field strength, the volume fraction of the magnetic
particles dispersed in the continuous phase, and _the temperature of the
homogeneous magnetic fluid. The homogeneous magnetic fluid
composition is useful for the manufacture of liquid crystal devices. The
devices take advantage of the serendipitous fact that the spacings in the

material are on the order of the wavelength of visible light. A variety of
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magnetic-optical devices can be constructed that use the ordered
structures to diffract, reflect, and polarize light in a controlled and
predictable manner. These devices include color displays,

monochromatic light switches, and tunable wavelength filters.
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