
��UI�&VSPQFBO�$SZTUBMMPHSBQIJD�.FFUJOH���SE���UI�"VHVTU������3PWJOK�$SPBUJB

Acta Cryst.�	����
��" �T����``````````````````�``````````````````�``````````````````�``````````````````�```````````�

MS43-O2�%FQUI�EFQFOEFOU�FWPMVUJPO�PG
UFYUVSF�BOE�TUSFTT�JO�UIJO�GJMNT

.BSJP�#JSLIPM[�

���*)1�*N�5FDIOPMPHJFQBSL����������'SBOLGVSU�0EFS�(FSNBOZ

FNBJM��CJSLIPM[!JIQ�NJDSPFMFDUSPOJDT�DPN
.PEFSO� UFDIOPMPHJDBM�EFWJDFT� UP�B� MBSHF�FYUFOU� SFMZ�PO

QPMZDSZTUBMMJOF� UIJO�GJMNT�<�>��5IJT�IPMET�GPS� JOTUBODF�GPS
JOUFHSBUFE� DJSDVJUT� GSPN� UIF� TFNJDPOEVDUPS� JOEVTUSZ
TFOTPSJD� BOE� PQUJDBM� MBZFST� UP� NFOUJPO� POMZ� B� GFX
FYBNQMFT�� 0GUFO� QPMZDSZTUBMMJOF� GJMNT� FYIJCJU
QSPOPVODFE�HSBEJFOUT� J�F��EFQUI�EFQFOEFOU�FWPMVUJPOT�PG
GJCFS� UFYUVSF� BOE� SFTJEVBM� TUSFTT� <�>�� 5IFTF� QIFOPNFOB
BSF� GPS� JOTUBODF� IJHIMZ� SFMFWBOU� GPS� XVSU[JUF�TUSVDUVSFE
UIJO� GJMNT� DPNQPTFE� PG� ;O0� PS� "M/� UIBU� BSF� DVSSFOUMZ
VOEFS� EFWFMPQNFOU� GPS� GVMMZ� $.04� JOUFHSBUFE� TVSGBDF
BDPVTUJD� XBWF� 	4"8
� EFWJDFT� GPS� CJPNPMFDVMBS� TFOTJOH
BQQMJDBUJPOT� TFF� 'JH�� �� GSPN�3FG�� <�>�� *U� XJMM� CF� TIPXO
IPX� B� GJCFS� UFYUVSF� HSBEJFOU� NBZ� CF� NPEFMFE� JO
LJOFNBUJDBM� Y�SBZ� EJGGSBDUJPO� BOE�XIJDI� FGGFDU� JU� IBT� PO
UIF�JOUFOTJUZ�NBQQJOH�PG�UIF�GJCFS�#SBHH�SFGMFDUJPO�IHKL�JOUJMU�BOHMF�y�TDBOT�<�>��5IF�GPSNBMJTN�QSFTFOUFE�NBLFT�VTF
PG�UIF��t�QSPEVDU�GSPN�UIF�MJOFBS�BUUFOVBUJPO�DPFGGJDJFOU��
BOE�GJMN�UIJDLOFTT�t��*G�UIF�JODSFBTF�PG�GJCFS�UFYUVSF�EFHSFF
QFS� VOJU� UIJDLOFTT� JT� HJWFO� CZ� n�� JU� JT� GPVOE� UIBU� UIFNFBTVSFE� JOUFOTJUZ� EJTUSJCVUJPOT� IHKL	y
� TFOTJUJWFMZ
EFQFOE�PO�UIF�n���� SBUJP��5IF�GPSNBMJTN�JT�EFNPOTUSBUFE
CZ� TZODISPUSPO�CBTFE� JOWFTUJHBUJPOT� PG� ;O0� MBZFST� GPS
XIJDI�UIF�UFYUVSF�HSBEJFOU�XBT�EFUFSNJOFE�CZ�B�UFDIOJRVF
UIBU�SFMJFT�PO�UIF�WBSJBUJPO�PG�UIF�Y�SBZ�XBWFMFOHUI�<�>��"T
BO� FYBNQMF� GPS� UIF� TJHOJGJDBODF� PG� SFTJEVBM� TUSFTTFT� UIF
QSFQBSBUJPO�PG����ON�UIJO�5J/�MBZFST�JT�QSFTFOUFE�UIBU�BSF
JOUFOEFE� GPS� NFDIBOJDBM� BQQMJDBUJPOT� JO
NJDSPFMFDUSPNFDIBOJDBM� TZTUFNT� 	.&.4
� <�>�� *O� UIJT
DBTF� UFOTJMF� TUSBJOT�IBE� UP�CF� JOUSPEVDFE� JOUP� TVTQFOEFE
MBZFST�JO�PSEFS�UP�PQFSBUF�UIFN�BT�CFOEBCMF�CFBN�FYDJUFE
JO�B�RVBTJ�FMFDUSPTUBUJD�PQFSBUJPO�NPEF�
��`�.��#JSLIPM[�XJUI�DPOUSJCVUJPOT�CZ�1��'��'FXTUFS�BOE

$�� (FO[FM�� Thin Film Analysis by X-Ray Scattering,
8JMFZ�7$)�8FJOCFSH�	����

��`�.��#JSLIPM[�$��(FO[FM�5�� +VOH, J. Appl. Phys.�

	����
�����
��`�'��'FOTLF�#��4FMMF�.��#JSLIPM[, Jap. J. Appl. Phys.

Lett.� �	����
�-���
���.��#JSLIPM[, J. Appl. Cryst. �	����
����
���.�� #JSLIPM[� /��%BSPXTLJ� *�� ;J[BL, Z. Kristall.�

	����
����
��� .��#JSLIPM[�,��&��&IXBME�1��,VMTF� +��%SFXT�.�

'SnIMJDI�6��)BBL�.��,BZOBL�&��.BUUIVT�,��4DIVM[�%�
8PMBOTLZ, Adv. Func. Mat.� �	����
�����

�UIJO�GJMN�UFYUVSF�SFTJEVBM�TUSFTT�EFQUI�HSBEJFOUT


