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Abstract

Photopolymer is a new material for holographic storage; it has a number of
compelling properties such as high diffraction efficiency, relatively simple fabrication
process, and long persistence. So far, the researches on photopolymer in our country
involve mainly in experimental investigations, and only a few studies on recording
mechanism have been done. The key work in this thesis is theoretically investigating
the recording mechanism of photopolymer, in order to guide the optimization of
recording conditions and the material components.

Previous diffusion models of grating formation in photopolymer were investigated
to find the basic model that can reflect the recording mechanism of photopolymer, and
the signification of parameters in the model. The applicable range of different models
was investigated too. Based on the first harmonic diffusion model, a simplified
diffusion model specifying the formation of holographic grating has been proposed in
this thesis. Numerical simulations with the analytical expression of the
refractive-index modulation according to the diffusion model have been done,
showing the effects of each parameter in the model on the saturated refractive-index
modulation of photopolymer gratings. The methods to enhance the diffraction
efficiency of holographic gratings by optimize the recording conditions have been
discussed based on the relation among the parameters in the model and recording
intensity and fringe spacing. ‘

Two special phenomena, dark enhancement and uniform post-exposure, — were
considered as a part of the diffusion model. The analytical expressions of the
refractive-index modulation to these phenomena were induced by the diffusion model.
The numerical simulations to the three recording modes (holographic exposure, dark
enhancement and uniform post-exposure) have been conducted, and the results
indicate that the effects of these three recording modes on saturated refractive-index
modulation are different, which are also effected by the exposure intensity. If the
exposure intensity is moderate, the highest saturated refractive-index modulation can
be got by holographic exposure. However, if the exposure intensity is too high, the -
saturated refractive-index modulation can be got by dark enhancement before the
refractive-index modulation reaches saturation, and the uniform post-exposure makes
the saturation course fast. It is possible to choose a suitable recording mode according
to one’s demand. ‘

The experiments were designed and conducted to validate the theoretical results.
The material in experiments was a novel photopolymer invented by our group. The
experimental results agreed well with theoretical predictions. This indicates that the
simplified diffusion model of the formation of holographic grating suits to our
photopolymer material. The parameters in the model can be got by fitting
experimental data with the model, and the effects of material components on
holographic performances have been investigated which provides helpful suggestions
for the development of the material.



Abstract

The effects of dark enhancement on the holographic recording course were also
investigated by experiments. Experiments of non-continuous holographic exposure
were designed and conducted based on the dark diffusion of monomers in~dark
enhancement. The experimental result indicated that the diffraction efficiency of a
non-continuously exposed grating is higher than that of continuously exposed one in
the same recording condition. Finally, we recorded holographic gratings with three
recording modes (holographic exposure, dark enhancement and uniform
post-exposure) with the same exposure intensity. The experimental results indicated
that the exposure intensity 2 mW/cm? is suitable to this material, and the highest
saturated diffraction efficiency was got by holographic exposure mode.

Key words  holographic storage; photopolymer; holographic grating; diffusion; dark
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Kogelnic &% ER, KA PHNESF2BENTHRENERM. £XE
FEEEME T MR 2 B R EEER, UM TRICREYRE, &
TPk RETERR O LIRS AL
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38 RBEAVE A AR

F3E XABEBESYHERINIC R E

3.1 ABEEHIHEK

KREREBMET R EARR BRI A KR, BEAER RS BBRN
g FETERG, RSIRA. RGN (LERMAFEEBRD. HEH. HBH.
SO AR EEEEEMEEANSURN, SEMAE BTG
ag[@[w]a

Fe3| KHR—FIRBOE AT R BRIE R T (B B BT, BT,
M5 R EARB AR ES TREAMUEY.

Yl (RARBBFD PR 5T RAMERR, BreRbotae, 5
HERENEAEBIRERBRETEBRAIIRN, FEHAEEMNT, 5152
BEBLERS TRE, CRAEMBIUCRAERUREARGEE. MEMHR
B EERRTREN, TUBEBARRRAEGRIEETERK, RN
RYJZ.

BAERNBRAYNERSETT, —REBHEIETHIIRERTTERS
KRR, RABREYLTFOHMARIS, BEFEARSEER, ¥ILKH RS
£ (RABEREERAR. WA, WHBIEE). FENGHRERARLS
&, HhWEBERNEER, REERRYE, BRERRS. SASREME
RICES, SARMAE. BAMLEH. BRESRITHEN 2 BRI K.
REE. VY EERFHERKOZE. ELREEMEE: (FR) RERT
B, (FE) WHRRZE . (F&) ASBES.

B i 2 AR R BUR & WA AT D (O 4 AR 5 bﬁ#ﬁ%ﬁ‘i%ﬂi’i?ﬁf’ﬁ
A, 5FREF KBTS BRI EXEBR S W H BPUR Y E I RE
THAERREEEREK. FANRERESR: SR . ROER. RLEH
TR (Z. T) B FERZRTRE. RELE. BRLEWRR. FEREE.

BRI NFEEBERRENEPRRBAEERT B, XREH SR
HFIEEMAMER. ¥HANMENE: $E_FRE, KE_REE.

3.2 XBEAMMIZRIE

3.2 1 A BERM

RARERAMES 4 B HERE T RAERERGHRIL BAEF]
DEEZAMRTIRES, BTEASIRFSABRAZAERIIKEERE, &
HEXHRAEBEI KRS . B2 BieFME, —BOORAEMTIARE. AFIEXK
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LRI KSR EM L EAR Y

ARRIIRAE ARBO FETBIBR A, FERUR A R A R A S PR
F(HHERET), REFEHTEIEAARE: HEEIRESRBHE LR
BT RTBIMRS, ERRANCEAESIRNZ MEEGEEBRATH
B, BHEIRFPERNRT, SHESEHTESRAARS, RFHARAEE
SRR MBI KT IR, R B TR B I A BRI, —RTTIA
3 10'—10°, BILTTRESRBERES BiaFie,

REETHHEHERS, FEFRANPETES, BERAZEITULN
FRAT =% . |

T HEERA R R AR, BB, LEET RS
RFEAENIE BB BINR, WG E BESREIR, BREKEhE, X—
BBt R B BEM BRI KR, X —W BT KB BER
(kB BRI K B RS T, MWRERK RN, SME—K, PE—A
FEmE, HEMSHT—AEEREHER, RARLE—0ERT, SNHR
WA R, MKNEEEERRT, NS hEAEN, BABTHE
TR AR EETEEBRN, $EEEE D aERARMIET, #hH
HETENBSE, BIRASFH—ABEFHLLE, XEXERETFHHTFUESE
MR, SK. XHIEEEREBA RS TFHERMSET X, TERREEH
FEEML RN BB RN. BHBNERTURERENS TR
B, SlEM TR EMRE, BT ASMAGSERRATRESRNKE. RS
REFHREWHE ., EMRUERNEARS, RFERNFERMT:

Vith B .

I-2R° G-1)

IR
R M RM (3-2a)

K.
RM® +M — RM,’ | (3-2b)
RM, +M —>RM,, (3-2¢)

o |

 RM,’+RM,’ —RM,,,R (3-3)

Hep: 1 — RRASIEHM
M — Bk
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_ 3 8 HERAPHSFFERIE

R* — BH%E

M — BiAAhE

R A R EOR SR RSB 3-1, TRBIH N 2RI,
H,
le + HCGH —= | Ccy,

R R R R
B3 ZARESNEABERAFER

Fig. 3-1 schematic of free radical polymerization of vinyl monomer

BHERANEARTERNAGRL . REEER. REBETE. BR
ML EREWER. REXEEWK.

HETFREEMERE RN EENE 3-2 BiR.

FEFO4EI RFITEN IR T R E RN LT U K BARE AT, 3
FRBEXMNRTFEER T HREEK, 55— NSRRI S T IR
XANBIER BTN, BRBE=AKEEETF. REEURETIFH T AR
MAF Bk, HIBHRAPHEEYR, FHERNEIL™,

o ' HO?,

> r >

HO? o b

> D — "
P+o__> 0 ‘b

TLP s AP

3-2 HETRATEHE
Fig. 3-2 schematic of cationic ring-opening polymerization

533515 B hER AL, HETRRESAZEZHARS H aEMNGIHE
W, HETRA—BHEIR, RENMSIKABRLBHIME, BELR, RER
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Bl MR N2 e T AT

RifE BB P REHIT, HERARAERAEY. FURETEAEREYHEE
BRI Y o

3.2, 2 REEA YR L B MOH S TE
KBS RFIENE 3-3 FioR:

Unexposed Material

Binde

Exposure and polymerization

Monomer Migration

33 ABEEYP LB
Fig3-3 Formation of hologram in photopolymers

—ROAAFEBOCHIELE P R A AR BN R RS2 8, £ B ER
FT WSRO X K BT HRR &, P REEE K, B LA RRERY,
R Y6 DX A ik AV B BRI, (/R BB FRBEOL K )5 ¥ B AR B ETE BB R 0
i, RERBEAHREEEEARBELRY #l. RAERBACXKKBERERX,
REEX BARBES, R BB e R R AT REHIK, MRS RA
&, FAELRH. BOtRALERBSRANERERERFE—DRENY
8, #—PREREXARERXITHEE, NTRETNAENELEEER
5E o o

3.3 ABE S 2B AWM B Y BUEE

BEEN ABR AW R ZNBEHRMAEERN, MASERH A TEN 28
HMEREBI N FEERE, BHBA— M FHIRSR. K PBRFARENE
G. Zhao 7E 1994 SFR MK “ILBIR AW MIE AT BAER™ 7, ZBRLA N
BN BERRRZ MR X ES BT BERS BhERGHA
FHEE, WAESBAMEAREES, BARRENZLEBEERRE RNAY
BOd PR RERNER, BRESIREGE:
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835 AIEAVHARIICRHE

ou(x,t) 0O

g[ ) D) NP oo

RF, ul,)IEERARIRE, D(x,t)jbia‘ﬁft,%#t, FHAREHE. Zhao N

EHTHAT, BAESERAEAH, FOTHREARE ue)SREE
W BT

wan

u(x, t)\= iu, (#)cos(iKx) (3-5)

i=0

R K=27A (A% FHELEIFE). BT HER D HINENHEESYRITA
wRE, MRS EAEIHER, Fﬁuﬁ*ﬁk%ﬁ D(x, t)&TuEﬁiﬁi&wm’J
ﬁ

D(x,t) = i D, (1) cos(iKx) (3-6)
WREE -

F(x,f)=Fo[1+Vcos(Kx)] - 3-7
AP VAZLARE. Fordy, HFE. :

Zhao ZERTHEMREMER L, # (3-5), (3-6) RN 3-4) R, &HEE
ERB—FRINHSFE, REESEEERST T EME LR AR E
u(e )FY BRE DCx,)IEA. AEUEEERLA 4 R AT UE MEE e Bt 1R,

C BAKRERIEZME RS BN EBRAXMATHEI, I BREEEEEAK
WEEFZE, ZHREREMNFSHRBET BREEEFHWER. Zhao &
BRE TV HEERARMLE R XM RS2 EME.

R=DK*/xl,, T (3-9)
R XA AT 5 2R 0 R R FA BB A B T SR 4 A ), B BB AU 45 2R Zhao
T mAE R, MAKALAES SBRMENATHNE. ETRNZR
R7E DuPont HRF-600-10 BB R GYH R HATH, LREIE T HREK TN .

Zhao (IR BAR WA B HAHIKFTTE, BARE— N TENBICHE
BRI AR, XA HERMHRIEET FH, EhZERTFSHARLEERE
Fl_EHEATEI™, B Piazzolla Al Jenkins 2 “HBRA MR L B
BRE—B R ™7 BT SR AREREITRER, £ RBERNREE &
M. Piazzolla 2K HTERT UG A :

——u(x B =-[ kO (x)u(x, ]+ [ D—u(x z)] , (3-9)

R u(x, ) REHEKE, D MEFYTHREY, ERETERFIREHED

17



B e 3 e e U4

Piazzolla 5|\ x(0)I° (x) RRFREEE, HPx() IREFRE,
x(t) = x, exp(pIlD) (3-10)
R x, =x(0),CHRRNEER, oA EH, —ENEXTEELERAUE. B

RXBERERE () HHER RN E, FESERABEER. THAKDE

ETRIOTEFEEER.
Piazzolla ¥ AR T HHE R XA LB R R A:
I(x)=Io[1+mcos(Kx)] (3-11)
Kb m HTFHELHEEIE, K AXMREHRAD. REREMATIERNERS
AR RIAR

u(x,t) =u, (t) —u,(t) cos(Kx) (3-12)
A u, () BRI, RFRRERE S FEIE, w, () R—HERRE K (G-1D.
(3-12) KRR (3-9) R, F®u(0)=U+ 4, (0)=0, TEHu)5u@):

uo(t)=Uexp{}'[l—exp(t/r)]} (3-13)
ul(t)=%U(exp {y[l—exp(t/r)]})[exp(t/r)—exp(—t/z'b)] (3-14)
D

R U R DFGRARRIRE, o, AT BN %S, ,=1/DK*; t ARE
BEE, t=1/l}; y=rx/p. Bil7E DuPont HRF-150-38 ZUbHH} AT HISE |

%, | 78 1 B9 4 0. 0032[s(mW/cm)> ™17, y BIMEA 1. 52,
iﬁ%ﬁ%ﬁ%*ﬁ%ﬁﬁﬂ@}i%%miﬁsm#%@lﬁm, Jup
(o— -iD—muﬁ (3-15)

AH, n(x,r)m‘ﬁfﬂl&ma?m‘ﬁ, cﬁbt&:%%ﬁ # (3- 12) KA (3-15)
RABIRHRGZAAEIEEA (B, FHEEHE) B RARNER:

dan(r) _ ul(f )
dt "1,

BRI VTG tH 2 BOCI K AT R IR AT A -

(3-16)

An(t) =T - " (1-exp{y[l- exp(t/r)]}——ﬂ’i—[l —exp(~ D:' IV TTy0) (3-17)

Tp TD}’ pt
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H3F KEREVOARMICRAAE

K An, =C,0U , ABRKIFHRATE. Zro>off, HENITHERE
B

An, zmrAnM a- (74 ) (3-18)
T, +7 Tpy+7 4
Piazzolla HIMEEIRHH THH R WHIERBTRER, EREREATHR
MSHLLE, RERHSE HZA RIS 2R S E e R f i K. &
ARRL AT DRI S BEBER ) J63R. TR RESSERNRLES, XA TRE
HEBERAYHRE, TELSECREGRAEARE —ERNERIER: BT
BARBSEZ A A RIRERVIAEX, FTASEMR M UMM H &
HRBT G HB. Piazzolla I—M Y #HAER!, X Zhao KIHRAIB N E AN EMHS
Wo LIXTERFKF £ 7E DuPont HRF-150-38 ZUbHELp AT, BT LR WB
HTE 20 5 e ) 9 20 R b R ORI e 5 2R VA B BE B3R 4K« Piazzolla BAVIRIF B
FCHE BB 7 2t 12, (Bl THEAERSRERAN ENEREE, M5
AZZSE, FERLITESR UWESENHEHR—ERME. EBNETRN
KRB RATERATE A &, L ABAHXS BRI .
H—RMRIER R A PR, X IR R B M o 72 i e 3
BN BriES MR AR IR, RIERGEHMKEETRE T BRI
RECLE, 8 05 ROEEK x bF—E2W. EEERENEEY R
TEE AR P 5N —A Rk R S ¥ B 4. #1150 Sheridan BSLH “ABRE
Yh 2 BRI EM AR, BIN—NEL R RBORRR x' A B H
WEEX x B RE BB EIZW, FHADR LR IE R AN R B, O
R AERER A
B0 8 ey D) [ Gty ) 10
RF G (x, x) ﬁdkiﬁmﬂrﬁ&ﬁe RIEEHMACRNE, £ 25RO K
x SEEIRE W BEE —E B R KT/ . BTLL e S LA — R R
B, SmNKEETER, dEREEER. BEX—EXNEERRIATR
%, L .

8u(x 1)

exp[—(x —x’)2 / 20‘]
4 7 NPT ' _
Kb Vo TR Bmp KR, MEX—KEURAREERWNTE. BlEs
BT -

G(x-x)= (3-20) -
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TN K FR AR LAY

exp [— (x-x)' /20‘]

li =6(x-x 21
lim N (x-x) (32D
° exp[—(x—x')2 /20’]
dx’ =1 (3-22)
'[; 2no '

BR, o=0NHEERERER.
$: TR Sheridan {8 Zhao B 5 753K A# (3-19) 3, HBE T HEEHERIHH7 (3-8)
KA R BURFMERATSH 2 f 2 0. W78 it T e R, bR
HAE FLUEREDN, U R K, RH—-SOHHERRE, FESERERR
BAEE, MYFECHER, BFo>0, BLLAERNMINFJo i, 1
FE A IRIN, BhA B LA BE AR/, — Bt BN E, TR RO
WEIgANE], Fe KL LLEEARAR, B BUFTIB R AL Z.

JE AR (Y B R 038 P 6 B BT RE A, EXT TS R R AR 22 B o
RIRFRRAFIM. 758 5 BENERBHMREER, D TRIFTEAME, N ERE
RS R BREFNTS, TEREMAEEARANER, EToHMH
-

3.4 BE/NG
FENMBTHRERSUMHRERARKERYNERFRANET Bl
ERATHETFRANRNLE, BB - ERARETREIE, SH-FK
Rk ARERINBTHBRSYPLEAMEIERERE, H5IARILEH
Y BE R AEMAABREY T O R B, RiEARBR YL
FHE. BREEINEEEEMMNE, LR T e B 5w BRI E AT
- Ho BEERESIANER SRR T et B, MR
EMEN, ERNES, RIVEREERNT SRR — ML, HES
TEFES SRR RNFR L O R R R L RE.
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— B4 E FNERBOLECR GYINIC RPN

F4E FREREABRSYIIRNERR

4.1 FEEZREABESYNA

BATRARMER S ER 2R EAEART ARG 8 EF R K —F N E
R E SR 2 BAARERESY, UBESHER BT R K
BB, ZESIRELEP BT EM RSB (FA1H A& KK HE DEAMC).
BIRA (ABEAFEXKM) . BHBH (4-FE-4-1, 2, 4-=M-3-Fif) Fk
REWEEEA (FERERPENPERGRAEAR) BEH5, MAKEL
FIEEEENGRERES. B FENRENELER, #FRERZEZEBER
RIG BREMK, 85T KEFAERENER, TURERESNE —EEENE
. HEMERBOEIEME 4-1 PR,

1.4
I 457nm 532pm
124 .

1.0 A /\
° 0:81
206l

04t
0.2+

0.0 ! 2 - L L
350 400 450 500 550 600 650 700
- nm

B 41 BREBRBOLE
Fig.4-1 Absorption spectrum of the samples

B ROBOR T LLE W 457—532nm (I8 SR I A F AR Y BUB B
.

4.2 2 BRI L RUREL R BUE AR R

4.2.1 2B BRIE

M E—FERSTATR, CHOABRSYAMERNT BEEZERS, X
SSHUENTEHR— 2B, TE&MUmeFﬁﬁiﬁ%M,%ﬁ—A
B R BOGHI T R FR A LA

ﬁﬁﬁﬁ%A%¢é%ﬁ%%%ﬂﬂﬂﬁ&&ﬁmﬁ%ﬁﬂﬁﬁﬁ&ﬁﬁﬂ
BER, RAAT R, RTHW RAAMBLR M EARERS, HFREEEK,
FERAERRERY, AKX Bhadkmd, BdRkRERSBES A, R1E
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A T K AR 2 A0 3

B X F SR RO X 8 BT A e R R R RE MR ST BMERSHR N
FEAER, XERNIM Zhao FT BT FHELHZEAEHK:

a“g’) O t)a“("’)] — Fx, tu(s,f) (4-1)
RF, ux)HBEEERE, D(x,t)%%fﬁ%&, FaHRBEE. BEENKNE
WEREHRER R, AR

F(x,t)=x’ (4-2)

Kb x ARERE, ShAARNEER, ERXLEERFMENBLKHE, SiE
HESEETLRHANSEE, XFEAGHSEHL, BRUSHEN Y.
XERAIRYE B AR B S ERH & MEE. &:

R, = F(x,t)u(x,t) (4-3)
REEHERSRE,

R
Ry =ku(x, ')(Ek_)m _ (4-4)

XF R ?A%ﬁﬁﬁﬁ (El] REER)

k —%é%%mﬁiﬁﬁ? #
R —REHIINREE, EXH
R =201, (4-5)
R ok B R MENETRE, R BF—AIIRASTFARER
PR B ;LA R, '

I, =(1-1)], (4-6)
(4-6) R T HAFRMBILE, o AAFLE, # (4-6) RN 4-5) B/:
R, =20(-T)I, ) 47
#X G- RAKX 4-4) 5
R, = kp[g(lkiz]”zl“,’zu(x, 9 (4-8)
#:
= kp[g(%a]" 2 (4-9)

mJ.l, i’—t (4-8) &j]:
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B4 E FHHREERBEREYEIIRY A

R, =k u(x,f) - (4-10)
B 4-3) K, B:
F(x,t)=xI" (4-11)
BN SHIEEL A 1/2,
BT FH LS REYERE, FrLlgRtRTRER:
| = 1,1+ mcos Kx) (4-12)

Reh, KANMEE, K=27/A, ANCAMELUATE: m HTHELMEHE. 1
(4-2) KA EH.-

Fx,)= [I,(1 + mcos Kx)|'* (4-13)
R, TAVBEBRIEAEHER, TREERENHRTRA:
u(x,£) = uy (£) - u, (f) cos(Kx) (4-14)

RF up WEFT, RERERENGOE, o A—HTRRE RS5E
RRBBHIHE RN E— 7 BALAH, BIEREEEL 8 B R &S &
. RBCHEBERMMT, VEER D TEEESR, BHX 4 -13). (4-14)
KRAR (4-D), 2 BEZE, B

dl:;;t(t) — I;IZK[-%mul(t)COSZ(Kx)—uo(t):) (4-15)

_dgtﬂ) =_[DKzul(,)+1‘1)/2,(”.(0_%1;’2,(;"%(;)} : (4-16)

ZEB RN , () RIE KIS AR RO BIE, B uy(r) >> 1), Floos’(Kx)<1, B
B (4-15) RIE-

.___dli;f(t._) = _];/zlfuo (t) 417

WDK? =1/r, chY BHES. & =0 Wu0)=U, # 4-17) RE:
uo(z);Uexp(-I;“m) (4-18)
¥ (4-18) AFAN (4-16) ##15:

: ' 1/2 )
()= —;— Ky szr{exp(—I i) - ex;{— w]} (4-19)

(4

HTFREWEARYOSBTERZYT, MR B EEHZAREYEITH
ENHE, WAHATTHENZAR B TREY BIROM AN ES 2,
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Bl B | NS e e A7

HTBASEETFEMER, FTERITHERGE. ELR:
on o u(x,1)

—=C,D—3~ (4-20)
ot ox

R C, AP RE. ¥ (4-14) WA (4-20) R, BIFHREBEFHTHER.
%”- =C,DKu, () (4-21)

¥ (4-19) RARA (421D itﬁﬁ?%ﬂﬁﬁ%j%ﬁ%ﬂfgz

K[”2Texp[—~———(ﬂénr+l)t:l+l

1 0 T

Mn(t ) =C mU{—— ~I2xt) + : 4-22
()= CmU7~Zexp(-1;x1) TS (4-22)

SexMAEBK, EBIWM, >, (422) ELUA:

C.Um

—n (4-23)
K[z +1

Ang, =
BT S R RHERRER . ZHRIBH T O R R Bk E St
& IR ER R, UEAITHERGIEMBITRER. A (4-23) XITLLEH, A
LR F A ERREANTHE R RS Qs EBERERLBEER L, FQAIE

A (t=1/DK?*, K=27A) B[ HE m; TAHEEADLE, BEREZY

WIRIE U, LAR SHPE 3R A 1 FEAR R 40 32 5 20 ok 3R o S m LR 5 2R )
-

THESBE A _ERER S, Bidxt(4-22) ﬁﬁ{ﬁﬁiﬂ Sth&SEXNT
SRRFIENEWH.

(1) BFRAECEREEOEE. DORE 1, WE  hBR, Mg
ZRIRFIEA B H TN, FEENERRTE 4-2. BT @-22) XF CmU A
BE, B EFRAnQ/CmU IAMKR, FH T B EE =205, BERE
x=0.01s"mW %cm., HAFXBRKBLEEN 030 mW/em?, BRI EN 0—
200s,
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Fig. 4-2 Refractive-index modulation vs. recording intensity and time
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Fig. 4-3 Refractive-index modulation vs. time according to different recording intensity
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BRI BCE .

(ii) 3 A R R EOT G RS AR M. LAY AR () % e, BHIED ¢ AR
B, SHTHERGIEA B E N P RES RE0.095"'mW Zem,
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Fig. 4-4 Refractive-index modulation vs. diffusion time constant and time
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Fig. 4-5 Refractive-index modulation vs. time according to different diffusion time constant
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34 3% PR REULECE S YD R R

SHRERE R HEKBT B hARREZSREHELRNE. K
NIRRT EH R & FRAT AR RRME. (4-22) NP LUREG R ¥x, (A
AR, ST G e I BE B T ARG . LA Y UM (8] H AL =205, J63R /=4
mW/em?, B4 REIBLTEH A 0—0.09 s'TmW ' %em, TFINE % 0—200s.
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Fig. 4-6 Refractive-index modulation vs. polymerization constant and time
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Fig. 5-7 The experimental and fitting curve for refractive-index modulation vs. time.
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Table 5-2 fitting result of experimental curve
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Table 5-3 computed results of diffusion coefficient t and polymerization coefficient
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