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Studies on Polymer Thin Film Structure by X-ray and Neutron Reflectivity and
Grazing Incidence Small Angle Scattering
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We have reviewed structure studies of polymer thin films using synchrotron radiation X-ray and neutron reflectivi-
ty as well as recently developed grazing incidence small-angle X-ray and neutron scattering, including studies on poly-
mer thin films with embedded ordered nanometer cells, distribution of glass transition temperature 7g in thin poly-
styrene films, and dewetting process of polymer blend thin films.
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Figure 1 Schematic drawing of principle of X-ray (Neutron) reflectivity mea-

surement.
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Figure 2 Schematic drawing of GISAS geometry.
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Figure 3 Penetration depth of X-ray with wavelength of 1.54 A as
a function of incident angle for Polystyrene.

(48)



H84% 515 (2011) NI R - &4 R

EEMANARDL Z AT E %, Figure 313K A F L
YICBUILERIOADXHOBAES ZRTY Y. &)
WEER AT ©005° TlEnm 2 LARARET, &K
OHETED A %M TE B DI LT, A BUTRRR A 258 2
72015° TlX, #200 nm ¥ TXMABAT S 7-0KH%
G 72 PR O FF AT RE T H 5.

2. HEIAHEEE SPring-8 ICH 1 A REES LUV
ThIh AHEELEE (BLO3XU)

ARETIE, HFHOIAN (HO) #4H249 % Spring-8 D &
— 274 YBLO3XUIZ#&E S NGB LT hih
A XMHGEL (GISAXS) HlERE D FEEIZ DOV TS,
COE—ALTA4 YORFIET vV ab—F—%2HTB
D, FEEICTHCXBRENEB SN TS, FH1BLUOE
2HEERE Ny FEIER) 2FO05, 1y FITGE
WL GISAXS D 7= [ EE, H22/ SR, Bl g2
WTRE INTW5S (Figure 4).

BRI BT, %R E— 48 X OREMLE D%
EDTD, FEL um Tz ) S ¢2 2 LSTE %5440
ToF A= =i s hCTwab, SREMEEZEED L <
Wit§ 22 LpTE, LR EOHlE b TEETH
. H1y FHBERIE, TREGE CHLE L S 7o X
ZIT—LAY Y NTHKDY, #5100 u m X#E50 u m & L721%,
AR 5 TNT AT LT b, EFISEVAETA
W b0, E=2 B ETENY (7y bTFY ),
RN TOFIAL L - e 155 2 L ik b,

GISAXS - GIWAXSHIZEIZB\WTId, B EHE & [H
BlcmyEhcal e 2y L, ANMABELIE 2 17 ) FEBR &
%% . HARIIZIE, /NAHGELIE AS W] AR 70 B 2% S R L OV
sz bl FICERES 5. 512, B E2EPEHSE v b
L7ztk, X#t& BB % PATICT 720 DTN LB L 7
5. PN AT 505, ORI EY REEORE 2D,
WX, Ho AR CREREERAPEEI0ATES
£Z010° THHI LN, AEHMEO »502°
T CHllE AU, KK ONE O NREE TR SN 5.

HAZE (LB oMbl oM CREEEZ

Figure 4 Experimental set up at BLO3XU.
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Figure 5 (a) A model fora polymer thin film with embedded ordered nanometer cells. (b)
Calculated and measured two dimensional intensity images at incident angle of

0.150° and 0.225° .
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Figure 6 (a) Schematic drawing of d-PS/h-
PS/d-PS trilayer thin film on a sub-
strate. (b) Temperature depen-
dence of film thickness of total, 1%
(top) , 2™ (middle) and 3 (bot-
tom) layer in d-PS/h-PS/d-PS tri-
layer thin film.
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Figure 7 Time evolution of neutron reflectivity of 98 nm blend
thin film of dPS and PVME at 125 °C in two phase

region. (a) specular reflectivity,

reflectivity.
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(b) off-specular
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