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ABUMYTAJILHAS 3ABUCUMOCTDb PEHTTEHOBCKOI'O TU®®Y3HOI'O
PACCESIHHSI OT MHOT'OCJIOMHBIX IVIEHOK

Kosanerxo H.B.!, Konaparses B.U.!, Murramuenko C.B.%, Yepros B.A.?

' Hucmumym sdepnoti pusuru um. Byoxepa, Hosocubupex, Poccus
> Huemumym xumuu meepdozo mena u mexanoxumuu, Hoeocubupcx, Poccus
* Cubupcruii yenmp CH npu Hnemumyme adepnoti pusuxu um. Byoxepa, Hosocubupck,
Poccus

BbimH TMPOBEACHH SKCIEPHMEHTHL 1O  HCCHCAOBAHHIO  A3HMYTalbHOH  3aBHCHMOCTH
perTreHoBckoro Auddy3HOro paccesHMs OT MHOTOCIOHHBIX IUICHOK, HCIOMb3Ys CHHXPOTPOHHOS
u3nyqenne Hakormrens BOIMI-3 m samommparommme okpanbl B kadectse jerekropos. Ha Puc.]
Npe/CTABIEHA MOryYEHHAs KapTa paccesHHs oT MHoroc/oinoro W/Si pertrenosekoro sepkana. Kax
u B pabore [1], mpu gocTaroyHO GONBIIMX a3AMYyTANBHBIX YIIaX PACcCEAHHs HHTCHCHBHOCTH KBA3H-
BparroBckoii monock [2] Xopowo cooTBETCTBYET TeopuH [3], oCHOBaHHOM Ha H30TpONMHOM [ayccoBoit
(opme KOppenIHH IEPOXOBATOCTH.
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Puc.l. luppakmmonnas xapra auddyssoro paccesnus ot  W/Si  MHOrocjaoHHOro
PEHTIEHOBCKOro 3epkana; pasmepsl BxogHoro mydka - 100x100 um, paccrosHme OT TOYKH
paccesiHEA 10 3aNOMHHAIOLIEro 3kpaHa - 520 MM, ¢ - asumyTambHbii yron, 26 u 205 - nonHbli

yrom u IIOJTHEIH BpSFI‘OBCKHﬁ YIojl pacCesHHus, COOTBETCTBEHHO, BEPXHEE IIATHO - 3EPKATBHOC
OTPaXKCHHC, LCHTPAIBHOC MATHO - KB&SH-BPMT OBCKOC pacCeAHHE.
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Puc.2.Unrencusroctan  aubdys3Horo paccesHHs B 3aBHECHMOCTH OT MNEPEJAHHOrO HMITy/bCA:
CONOMHAS NHHMS - B HANPaBJCHHH NEPICHAMKYIAPHOM IUIOCKOCTH AM(QPAKUHH, TOYKH - B
HAIPABICHHH NAPAIUIETHOM ITIOCKOCTH AU(PaKIHK ¢ HHTCTPUPOBAHHEM II0 a3MMYTAIbHOMY YTy,

Tem He MeHee, BONH3IH IVIOCKOCTH 3epKaibHOM Andpaxmuu HaOMIOAANOCH AOMOTHHTEIBHOE
paccesHne. IToT 3 dEKT XOpOmo BHACH TPH CPABHEHHH 3aBHCHMOCTeH HHTCHCHBHOCTH A dy3Horo
paccesHEA OT TIePEAHHOTO MMITY/TbCa B a3HMyTaIbHOM Hanpasyierud (Qy) ¥ B IIOCKOCTH Au(paKIHy
(Q,) (Puc.2). INocennss 3aBHCAMOCTH ObIa TIONYYEHA HA PEHTTCHOBCKOM AH(PAKTOMETPE CTAHIHH
«AHOMAIbHOE paccesHue»: MoHoxpomarop - Si(111), xpucrann-aramsarop - Ge(111) [4].

MBI moaraeM, 9T0 HCTOYHMK BO3HHKHOBEHHS JOMOMHUTENBHOrO PacCeAHUA CBA3aH C HANHIHEM B
ofpasie, TpOTSEHHBIX B  KakoM-mHOO  HANpPABICHAHM  BJAOMb  MEXKCJIOCBBIX — IPAHMIL,
MaKpOLIEPOXOBATOCTEH.

PaBora semonaera npu noaaepskke POOU, mpoexrer NeNe 99-02-16671 u 00-02-17624.
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The azimuthal dependence of X-ray diffuse scattering from multilayers was studied using
synchrotron radiation from the VEPP-3 storage ring and image plates. The obtained scattering map
from the W/Si multilayer mirror is presented in Fig.1. As in Ref. [1], at high azimuthal angles, the
quasi-Bragg scattering intensity [2] was in a good agreement to the theory [3] with isotropic Gaussian
roughness correlation.
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Fig.1.  The diffraction space map of diffuse scattering from the W/Si multilayer
mirror: the incident beam sizes were 100x100 pm, the distance from the scattering point to the
image plate was 520 mm, ¢ - the azimuthal angle, 20 u 265 - the scattering and Bragg angles,
the upper spot is the specular scattering, the central halo is the quasi-Bragg scattering sheet.

Nevertheless, the additional diffuse scattering at the diffraction plane was observed. This effect
is well noticeable from the comparison of the diffuse scattering intensities (Fig.2) obtained from the
azimuthal scattering experiment (Q,) and usual scans in the diffraction plane (Q,). The last data were
obtained using the X-ray diffractometer of Anomalous Scattering Station of VEPP-3 storage ring (the
Si(111)-monochromator and Ge(111)-collimator) [4].
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Fig.2.  The diffuse scattering intensities versus the momentum transfer: solid — normally to
diffraction plane, dotted - in diffraction plane integrated over ¢.

This additional diffuse scattering is assumed to be caused by the 1D roughness disruptions of the layer
interfaces.

The work was supported by RBRF, grants Nos. 99-02-16671 and 00-02-17624.
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KPUCTAJIBHBIE YU CJIA JEHUCA U HOBBIE 3BM-METO/1bl
IS MIPOYTEHUSA CUHXPOTPOHHBIX JIAYSI'PAMM

H. A. IlllepemeTsen

Yensbunckuii ocydapemeennoiii yuusepcumem, 2. Yenabunck

B reopum wumcen OBITM HM3BECTHRl [0 HACTOSIIErO BPEMEHH ITHIIb 2 cemeiicTBa
nenouncieHnsx/anodanToseix TpuroHos (ot rp. Gonia - yrom) — opToroHanbHbe NH(Aropossl, rae

CTOPOHBI {A f} LeJIsle H FePOHOBHI, TJI€ Myiomaapb TpuroHa $ u cropons! uensie. 3akoH NHQparopoBIX
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