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SUMMARY

I. Title

Phase Behavior of Diblock Copolymer Mixtures with Controlled Nanostrures Using Neutron Reflection

II. Objective
® Technological aspect

- development of lamellar nanosurface characterization
- development of nano depth profiling techniques using REF

® Economical aspects

- quality control of materials through nanostructure characterization
- utilization of national research facility in connection with industries

® Social aspects
- fostering of RT technicians through HANARO

- utilization of nuclear facilities in various scientific areas

III. Scope of research and development

® measurement of scattering length density profile upon phase transition of
PS-PbOA block copolymers and their mixtures

® analysis of phase transition phenomena of block copolymer nanofilms at various
temperatures

® development of nanofilm characterization using neutron reflectometer

® utilization of a molecular model to understand phase transition mechanism and
devleopment of molecular design tools

IV. Results of research and development

® neutron reflectivity measurment and characterization of lamellar surface structures
for PS-PEMA/PS~-PPrMA block copolymer exhibiting LDOT phenomena

® establishment of 10 layer model fitting and elicitation of SLD profiles through
interpretation

® study of decay lengths from SLD profiles for block copolymer films

® study of the agreement between experiments and theory on lamellar profiles and
decay lengths

® acquisition of internal structure characterization of nanofilms through neutron
reflectivity/multilayer model and design capability of nanofilms through molecular
models



advancement of understanding the phase transition mechanism about
PS-Pn(B-ran-H)MA through molecular approaches

. Prospects and applications

economical - Cost savings through development of the nondestructive measurements on
lamellar nanosurfaces

social — contribution to the extraction of consensus for environment-friendly utilization of
nuclear power

technological - utilization of the standard measurement method for nanostructures toward the
studies on various nanostructures
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LDOTS] ZZAof wuluto] Jhzto] 7bAA spdeputute] coherence length’7} HAE & A S REF
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ol U7] 13} hyperbolic tangent function® @ fittingS Th2-9] g=2]
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E 3-1. A7l AHEEE F494 AR E5IFHA A=

samp e n1Ex ey bl
1 Poly(deuterated styrene—Ethylmethacrylate) 82,500 aPS-PEMA (L)
2 Poly(deuterated styrene—Ethylmethacrylate) 990,000 dPS-PEMA (M)
3 Poly(deuterated styrene—Ethylmethacrylate) 144,000 dPS-PEMA (H)
4 Poly(deuterated styrene—propylmethacrylate) 75,300 dPS-PPrMA (L)
5 Poly(deuterated styrene—propylmethacrylate) 119,600 dPS-PP/MA (M)
6 Poly(deuterated styrene-propyimethactylate) 135,000 dPS-PPrMA (H)
7 Poly(deuterated styrene—[br—octyl]lacrylate) 65,000 dPS—-PbOA (X)
_fjggfr 12X SH e bl 2
1 deuterated polystyrene 5,000 dPS-L1
2 deuterated polystyrene 10,000 dPS-L2
3 deuterated polystyrene 15,000 dPS-L3
4 deuterated polystyrene 20,000 dPS-L4
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2) F2 A7 UE&

7h) A} FEFEA e 31X W 250 wlE AdHo] HA £

4718 BEFFEAE o1 &3l B3 whHE o83t kg AH=sha, e Ew
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¥ ¥ 7z BAg uRes Le ¥ 524 F2e ANE 44 BAE PAE )&

o] Z&3in, olof tidl B4 oL £Yst, I HAUES olHES 3= & RES

AMEBte] E217 I} ARl Po] oigt dFE +R T

L) FAAMIAES ol &8 E5FFHUA vty E47le A

38 204 HolRo] EFFFUAY Utz AXY 2xoA 7] 2y sl HF
FZE gAsted, FF 32 UF IR BEME F48A S ol &3l AL o
nano depth profiling 7|&ofl &j3le] Ex}Eo] WA 22 AR ojgA =3}
2 2 UeE ¢x3o % uel3teE vl E3] multi-layer independent modeling
AMERE U 2 B4 Jled Piste 78 s
thH SAEEE o] o] wiAUEY o3 & HA BY =&

W3y 72 RA3 B4 14 olgslel BRIFWA Unde 728 R4t 4
A%e BAT 5, B AT} HTo| ARE ¥ BAlEU %4 randon-phase
approximation (RPA) ©]|Eo|L} strong segregation regime o]|=& o]|&3}o] Lixutute] AF
AFE oSSt 1 HAUZS AN, Bxiz Qe 2E%T e whe 4AE 9B
2d BALE Jpdsts 7§ £

o | wu

3) F2 A7 A

E JFojME deuterated PS-poly(branched octyl acrylate) (dPS-Pb0A, A& X)2} &4
ZYEY 4 ATl Uizl JFHLE dstgct. flolA AF7E PS-PPrMA 2} PS-PEMA
o} o] acrylated] oAE|E 7|9} Er|AE[] Hd7] Alolo] WY dFo| sHesith
AEEEZ, PS-PbOA & LDOT AFE ¥rta F&3tgct. 22U, 2= E4& AHE3io
£ Z3g T F T4 spin coating AFE AXRA AxH EFIFFUA A FEA
ALE AES 3T dy, O¥ 63 L HEhe AAE 49t

dxzel Ao ANEE ehdel F2E BYL & 4+ ddch olE¥ A, LT 7 &
Bl fejdo] 2ERT Yot £xrt Fusi F2E AT F, 2 FIE4E A
ojg ¥zt & £ g, uiEt 85 =& dojrhd, epwel 72V AHEA LR A v}
Al oA "HA 2 Emd Vg = AR ehdals ¥Agste Foh oy FkE
Hol HEEFEIHE E o722iy} ol §F HuH HIJ} gli= A[E2 #H3F wao|th
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ol T ek B LA o|FE, PS-Ph0A of 7IhE 3= AP S NISTOA F712
Aslgh. 2 olfE ¥ 7ML FH o84 Q¥ ol ps} w2
S41E 2t Po0A 2t AR IE Adsle, &2 YR, & dYrtLEE 7HE Ze
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