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|^�Z X ��û�¤� “Læ�” æ8�¬��|�Zû�ã�, (Ü� ­ïS��{­ïÔ�m�¬&
E. n�­ïL§¥, >.�å^�´� ­ï�{¥��'��Ü©. �©æ^êi�[��{, |^�Ý�ã�
��Ô�m��¬, ïÄ¿¢y
>.^��gÄÏé, ­ï(Jw«'± æ^� “t” �>.�å��°(. |
^D(�[�{, ïÄ
û�ã�¥ØÓD(a.�ÈØé­ï(J�K�. ïÄuyDÚ��D�{3pD(�
¹eØU��A^u�Z X ��û�¤�, ¿é�
·^u�Z X ��û�¤�D(ÈØ�k��{. ïÄL²,

d�{U�~k�/ü$D(é­ï(J�K�. |^�[n�B�7�â���¬,�¤
éB�7�â¥>f
�Ý©Ù�n�­ï, 3k�ÅD(�K�e, ���
éÐ�­ï(J, ¿é�
¤õ¢yn�­ï�D(��
&D'Ø$u 27.

'�c: X ���Zû�¤�, Læ�, n�� ­ï, w�¤�

PACS: 87.59.−e, 42.30.Rx, 87.59.bf, 42.30.Wb

1 Ú ó

C��­V±5, w�¤�Eâ���Æ�+
��5
�\�C�, <�Ø=F"U
¼�p
�©EÇ, 
�F"��Ô�SÜ�n�(�&
E. 8c'�¤Ù�w�¤��{¥, ÃX×£>
fw�º (SEM), ×£��w�º (STM) ±9�f
åw�º (AFM) �, �,kép�©EÇ, �´�
U*	��¬L¡�w�(�,Ã{w��¬SÜ
�(�&E. $^¤Ù� X ��¬Nû�¤��
{ (XRD) U
¢yÔ��p©En�ÿ½, �´�
¦�¬´éÐ�(¬N. 
3¢SA^¥, kNõ
á��Ø�v
Ð�(¬N, $�±8c�Eâ�
�Ã{(¬. ÏdéuØU(¬��±Ï5�¬5
`, ØUÏLDÚ� X ��¬Nû���{5ÿ½
§��(�. X ��F1�Eâ (X-ray fluorescence

holography, {P� XFH) U
���fºÝ�©
EÇ, ,
T�{Ó��¦�¬´¬N [1]. X ��

� �Ý¤� (X-ray phase contrast imaging, {P
� XPCI) �±¢yp©En�¤� [2−4], ©EÇ
�����$�æ��þ?, �´éuÃSB�á
�!þf:Úþf�!)Ôü[�±9�©fþ
��x��¬, ù��©EÇ�ØU÷v�¦.

�Z X ��û�¤� (coherent X-ray diffrac-

tive imaging, {P� CXDI)[5] ´�«#.û�w
�â, C�c5uÐ�~×�. T�{Ø�¦�¬
´(¬N, Ó�¤�©EÇp (8c�Ð�©EÇ
��� 5 nm �m)[6], 
��±¢yn�­ï*	
�¬SÜ�(�&E. @3 1952 c Sayre[7] ÒJ
Ñ
 CXDI ���, ¿u 1980 cm© CXDI ¤�
¢� [8], �´vk���¬�­ï(J, Fienup

� [9] Øä�õ
� ­ï�{, �� 1999 c,

d Miao � [10] �¤Ä��y¢�, ¤õ/¼�

�»� 100 nm 7�â�±Ï5ü�:
�­ï
ã�. ldT+���¯�uÐ, 3á�ÆÚ)Ô
�Æ+���2�A^ [11−16].

* I[­:Ä:ïÄuÐOy (1OÒµ2010CB834301)!¥I�Æ�é	Ü�­:�8 (1OÒ: GJHZ09058)!I[g,�ÆÄ7 (1O
Ò: 10805071, 10705020) Úþ°½Ä:ïÄ­:�8 (1OÒ: 08JC1411900) ]Ï��K.
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�©Ì��¤
n�¡�ó�: �´é� ­
ï�{�`zU?, ¢y
>.�å^��gÄÏ
é, ��
��°(�­ï(J; �´XÚ/ïÄ

û�ã��kØÓa.D(�­ï¯K, 3DÚ
üD�{����¹e, JÑ
·^u�Z X ��
û�¤�D(ÈØ�k��{; n´|^n�� 
­ï�{, (ÜU?�{9üD�{, �[ïÄ

B�7�â>f�Ý©Ù�­ï¯K.

2 Ôn�.

2.1 ¢¢¢������nnn

��å�Z½öÜ©�Z� X ��Bß�¬
�, X ���Ô�SÜØ	>fu)�p�^, ¦
� X ���ÅcÉ�N�
UCDÂ��, ßL�
¬� X ��3�|«��Ì Fraunhofer û��n,

Ïd3�¡þ&ÿ���ã�´�¬3\� X �
���þÝK��� Fourier C�, (ÜLæ�nØ
æ8ù��û�ã�©Ù, ,�òÙ�\� ­ï
�{, ­ï¿��� &EÒ�±¼��¬Ô�m
�­ïã� (¢�þ´�¬3\� X ����þÝ
K�>f�Ý©Ù). éun��¬, �â Fourier �
¡½n, 3�¡þ&ÿ��ã�´�¬n� Fourier

C���Ü�¡; ¢�L§¥^=¢��¬, �±
¼��¬3ØÓ�ÝeÝK� Fourier C�, ©O
éù�X��û�s�?1� ­ï, BU��n
��¬ØÓ�Ýe�ÝKã; 2|^DÚ CT �n
?1n�­ïB�±¡EÔ�m�¬�n�(�
&E. Ä��nXã 1 ¤«.

ã 1 �Z X ��û�¤��n«¿ã

2.2 ���   ­­­ïïï���{{{

3Ô�m, b½Ô��>f�Ý¼ê� f(x, y),

Ù Fourier C��

F (u, v) =
∣∣F (u, v)

∣∣ exp[iφ(u, v)]

=
∫ ∞

−∞

∫ ∞

−∞
f(x, y)

× exp
[
− 2πi(ux + vy

]
dxdy, (1)

φ(u, v) ´ Fourier ª Ì � � © Ù ¼ ê. 3 ¢
� ¥, � k û � ã � � r Ý � ± � P¹e 5,

= |F (u, v)|2, 
� &E φ(u, v) ¿�
, ùÒ´
¤¢�� ¯K. XJ��ÏLû�ã��rÝ&
E¡EÔ�m�>f�Ý©Ù, Ò7L/Ï� ­
ï�{­ï¿��� &E, ?
­ïÔ�m>f
�Ý©Ù.

dæ�½n��, ��3ª��m�æ�m�
Ø�uÔ�m��¼ê�°��ê, Ò�±|^æ
8�ªÌ©ÙO(/­ï�¼ê. 3Ô�mO�ù
���'~:

S = o��ê8/����ê8. (2)

Læ��{´3÷v Shannon æ�½n�Ä
:þ, ÏL~�æ�m�Ó�O\æ�:ê8, ¦
�3Ô�m¼���k�>., >.±	���:
�´", >.±S´I��¦)�«�, =���
�«�. XJù�>.÷v
 S > 2 BU
¤õ¢
y� ­ï. ÏdòLæ��{û½�'Ç S ¡�
Læ�'.

²LØäuÐ, <�JÑ
õ«ØÓ�� ­
ï�{ [17−21], �©Ì�0�d Fienup JÑ�·Ü
Ñ\ - ÑÑ�{ (hybrid input-output algorithm, {P
� HIO)[9]. (Ü (3)—(6) ª, FFT L«¯� Fourier

C�, FFT−1 L«¯� Fourier _C�, S��{�
Ð©Ñ\��Å�Ì�O g(x, y) ½ö´�Å�
 �O φ(u, v). XJæ��Å�Ì�O g(x, y) �
�Ô�mÐ©Ñ\, �e5­E±e 4 �Ú½: 1)

éù�Ô�m¼ê� Fourier C�, éA (3) ª; 2)

Fourier C��(J����#�E¼ê, �±Ù�
 Ü©ØC, Ù�ÌÜ©^3 Fourier �m¤&ÿ
��rÝ�²��O�, �¤#�E¼ê, éA (4)

ª; 3) éþ�Ú¤��E¼ê� Fourier _C�, é
A (5) ª; 4) éu Fourier _C��(J�\Ô�
m>.�å, 3>.±S�Ü©�±þ�Ú$�
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���(J, >.±	�Ü©´þ�gS��Ñ
\ gj(x, y) �ÑÑ g′j(x, y) ��5|Ü, ±d|¤#
�Ô�m¼ê��e�gS��Ñ\, éA (6) ª.

Gj(u, v) = |Gj(u, v)| exp[iφj(u, v)]

= FFT [gj(x, y)], (3)

G′
j(u, v) = |F (u, v)| exp[iφj(u, v)],

g′j(x, y) = |g′j(x, y)| exp[iθ′j(x, y)] (4)

= FFT−1[G′
j(u, v)], (5)

gj+1(x, y) =

 g′j(x, y) (x, y) ∈ γ,

gj(x, y) − βg′j(x, y) (x, y) /∈ γ,
(6)

ª¥ gj(x, y) ´é f(x, y) �Cq�O, |F (u, v)| ´
&ÿ���®� Fourier ªÌ�Ì©Ù, γ L«Ô�
m�å>., (4) Ú (6) ª©O´ Fourier ªÌÚÔ
�m�>.�å^�, β ´ 0 � 1 �m�,�~ê,

�©�¢�¥�½� 0.95.

3 (J�©Û

3.1 >>>...^̂̂������gggÄÄÄÏÏÏééé���{{{

duÑ\ - ÑÑS��{I�¯k��Ô�
m�>.&E, 
¢��Ø�½U
¼�Ô�m&
E, Ó�Ï~�¹eT�{S�L§¥�>.^�

���Ý/µ, ù��½��å^�'� “t”, �
��(J�U´­ïã�Ø
°(. �
�Ñù�
�(J, �©(Ü shrink-wrap �{¿�Ñ�A�?
� [22], |^Ô�mg�'¼ê��� “t” �>.
^�?1S�Ð©Ñ\, c 200 gS�þæ^g�
'¼ê��Ù>.^�, 200 g��UCäké¡
5�g�'¼ê>.�å, 
¦^ÑÑ�Ô�m­
ï(J(Ü�� Gauss òÈØO���>., S�
L§¥z� 20 gé Gauss òÈØ?1�gÂ;?
�. $^ù«�{, S�L§¥>.^��±gÄ
Â;, �ª����°(�� “;” �>.^�, l

Jp
­ï(J�°(5. Xã 2(a) ´1�gS
�dÔ�mg�'¼êO����>.^�Ú�
A�Ô�mÐ©Ñ\, c 200 gS�þæ^ã 2(a)

�>�>.���å^�. ã 2(b), 2(c) Ú 2(d) ©
O´S�gê� 200, 1000 Ú 3000 g�­ï(J
ã. �±w�, �¦^Ô�m­ï(JO����
>.^��, >.�é¡5��», Ó�>.^�
Åìl,Ïª�uÔ�m�ý¢>., C��5
� “;”. ïÄ¥uy, �,ù«�{�­ï(J�
¬�)�Å²£, �´duT�{U
é>.?1
gÄ?�, >.�å^���X­ï(J�åu)
²£, /¤�� “;” �Ä�>.�å, Ïd�y

­ï(J���5.

ã 2 �XS�gê�O\, >.�å9éA�­ï(Jé', zÌfã��>´>.�å, m>´éA�­ï(J (a) dÔ
�mg�'�)�>.�åÚÔ�m�O; (b), (c) Ú (d) ©O´S�gê� 200, 1000 Ú 3000 g�(J
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3.2 DDD(((KKK������kkk���³³³���

3¢S¢�L§¥, $^p(¯Ý� X �
� CCD &ÿìæ8�|û�s�, du CCD &
ÿì�3�k�D(, XÑâD(!�þ!5D
(ÚV>6D(�, Ã{l��þ�Ø, ¤±3�
Z X ��û�¤�¢�¥, æ8����|û�ã
¥¹k&ÿì��kD(, ù
D(�û�s��
Ì�D(5
. ¢SA^¥ù
D(�N�±©�
üa: �a´3�½�Ý���Säk�Å©ÙA
5��ÅD(,,�a´äk�ÅóÀ©ÙA5�
þíD(. Ïd�!Ì�ïÄXÛéùü«D(?
1k�ÈØ, ±��JpÔ�m­ï�J�8�.

DÚ�üD�{¥, éu�ÅD(, ·��±
3æ8��¬�û�ã��, 2æ8�Ì�Ó�m
�Ã1ì�µã, ÏL~�µ³�û�ãæ�L§
¥��ÅD(; éuäkóÀA5�þíD(, Ï
Léã�?1¥�ÈÅ, ���ØþíD(�8�.

,
�[ïÄuy, éu�ÅD(, �k3D('
�$��¹e, ��~�µ?1üD��{âk�,

�´$D(�¹Ø�üD?n��?1� ­ï,

E,�±���Ð�(J. XJ´pD(�¹, �
�~�µüDB�Ø�éÐ�üD�J. éuäk
óÀA5�þíD(, �·^u���ã�?n,

ØU��A^u�Z X ��û�¤�. Ò�Z X

��û�¤�
ó, û�ã��êâ���A^
uÔ�m�� ­ï, �·�^DÚüD�{é�
Ìã�?1üD�Ó�, �»�
û�ã��k�
ª�(�, cÙ´pª[!&E¿�AOî­, l

��üD���û�ã�Ã{¤õ/­ïÔ�
m&E. �©ÏLU?DÚüD�{, ¦ØÓa.
�D(��
k�³�, éÐ/¢y
�kD(�
� ­ï. ±e�­ï(Jþ²L
 1000 gS�,

c 500 gæ^DÚ HIO �{��½>.�å^�,

� 500 gæ^�©�>.gÄÏé�{.

3.2.1 �ÅD(�³�
�k�ÅD(�û�ã�, ^ HIO �{��?

1­ï�±¤õ­ïÑÔ|�ã�, �´­ïã�
��þÉ����K�, ­ïã�¥�[!&E¿
��~î­ [23]. DÚ�üD�{´æ8�ÌD(
rÝ�N����µã����~, 3&D'�p
��¹e, üD�J'�Ð, �´3&D'�$�
�¹e, X�©&D' SNR = 5 �pD(�¹, �

�~��µ�Ø�n��üD8�. Xã 3 ´ØÓ
D(?n��Jé'ã, ã 3(e) ´D(±9ü«ü
D�{?n�û�ã��&Ò�m�Ø�­�é
'. lã¥�±wÑ, D(����¹e, ��~�
�µüD��{ØU��n��üD8�, ~��
µþ���{�±k�/ü$D(. Ïd, æ^�
©�üD�{�±k�/Jp|DUå.

ã 3 é � Å D ( ? 1 Ø Ó ü D ? n � � J é '
ã (a) Ø¹D(�û�ã�; (b) k�ÅD(�&D
' SNR = 5 �û�ã�; (c), (d) ©Oæ^��~��
µ?1üDÚ~��µþ�?1üD�û�ã�; (e)

´ (b), (c) Ú (d) ¥çÚJ� ��rÝ�Ó (a) ã¥�
A �þrÝý¢��m�Ø�­�é'ã. ã¥ (a),

(b), (c) Ú (d) ã´�©û�ã�¦éê��ã�, (e) ã
´�©û�ã��rÝØ�­�, p�I “rÝ” L«û
�ã��Ì²�

ã 4(a) ´^u�[¢���¬ã�, ã 4(b) ´
ã 4(a) ¥xÚJ� ��rÝ�©Ù, ã 4(c) ´�
�~��µ?1üD?n�­ï(J, ã 4(d) ´�
ã 4(a) ¥xÚJ� ��Ó�rÝ�©Ù, lé'
¥�±wÑ, üD��­ï(J¿Øn�.

XJüD?��Ø´��~��µ, 
´~�
�µã��þ�, ù�üD?n��­ï(J�þ
Òk
é�J,. ã 4(e) ´æ^~��µã��þ
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��­ï(J, ã 4(f) ´�ã 4(a) ¥xÚJ� �
�Ó�rÝ�©Ù, �±wÑ, ­ï(J¦�ÅD
(��
k�³�, �ÌÔ�mã��Ó+9[!
&EÑ��
éÐ�¡E.

3.2.2 þíD(�³�
éu�kþíD(�û�ã�, DÚ�üD�

{´��é�Ìã�?1¥�ÈÅ, ù��(J´,

D(k�/��
ÈØ, �´û�ã��êâ(�
�u)
UC, ,
k^&EcÙ´ªÇ[!&E
¿�K
, ù���üD?nL��û�ã���
Ã{^u� ­ï, �Ø��(�Ô�m­ïã�.

ã 4 é�ÅD(?1ØÓüD?n, S� 1000 g��
���­ï(Jé' (a) ���¬����Ý�ã�;

(b) ´ (a) ã¥xÚJ� ��rÝ�©Ù; (c) æ^��
~��µ?1D(?��­ï(J; (e) æ^~��µþ
�?1D(?��­ï(J; (d) Ú (f) ©O´éA (c),

(e) ã¥xÚJ� ��rÝ�©Ù

�©ÏLU?DÚ¥�ÈÅ�{, O\
�
�uÿD(:�Ú½, éuuÿ�ä�D(:�
��Å�üÕ?1¥�ÈÅ, 
�é�Ìã�?
1ÈÅ, �ä�&Ò���Ø�?Û?n. ã 5(a)

´�� 3 × 3 I�, �uÿ��: (i, j) Ø3>�
����¹, T��:��Ý�� n (i, j). du

þíD(äkóÀA5, D(:��Ý�3 [0, d]

½ö [255 −d, 255] ��, d ´�N�. âd�äD
(:�L§´: �äÑ�Ý� n(i, j) 3 [0, d] ½
ö [255 −d, 255] �����:, ,�2�ä (i, j)

�C 8 ���:��Ý���, P¹�) (i, j) 3S
� 9 ���:¥�Ý�3 [0, d] ½ö [255 −d, 255]

��S����ê, XJ�L�½�ê8, ·�B
@� (i, j) :´D(:, �Ý� n (i, j) d 3×3 I�
¥�Ý��¥���, éu��ä�&Ò:���
Ø�?Û?n. ã 5(b) ´V\
�þþíD(�û
�ã�, $^þã�{�D±�, Ô�m­ïã�
Xã 5(c) ¤«. ã 5(d) ´�ã 4(a) ¥xÚJ� �
�Ó�rÝ�©Ù. �±wÑ, ^T�{?1�D,

��
�~Ð��J.

ã 5 é�rÝþíD(?1üD?n�(Jã (a)

´�� 3 �� ×3 ��I�, �uÿ��: n (i, j) Ø3
>�����¹; (b) \\D(��û�ã�, �©û�
ã�¦éê��ã�; (c) æ^�©üD�{?1?n�
�­ï(J, S�gê� 1000 g; (d) éAã (c) ¥xÚ
J� ��rÝ�©Ù

3.2.3 ·ÜD(�³�
éu�k·Ü.D(�û�ã�, òþãü«

�{(Üå5?1üD?n, Xã 6(a) ´�·Ü.
D(À/�û�ã�, ã 6(b) ´nÜüD����
­ïã�, ã 6(c) ´�ã 4(a) ¥xÚJ� ��Ó
�rÝ�©Ù. �±wÑþãü«U?�üD�{
�±é·Ü.D(?1k��³�, U
��éÐ
�Ô�m­ïã�.
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ã 6 é·Ü.D(?1nÜüD?n�(Jã (a) \\�ÅD(ÚþíD(��û�ã�, �©û�ã�¦éê��ã�;

(b) nÜü«üD�{?1?n��­ï(J, S�gê� 1000 g; (c) éAã (b) ¥xÚJ� ��rÝ�©Ù

ã 7 B�7�â�n��[­ï (a) �[o�B�7�â�¬�n�w«ã; (b) ´ (a) ã¥µ.²¡¤3�1 27 ��¡
ã; (c) ´ (b) ¥xÚJ� ��rÝ�©Ù; (d) Ú (g) ©O´ÃD(Ú\\�ÅD(¿üD?n�n�­ï(J; (e) Ú (h) ©
O´ã (d) Ú (g) ¥1 27 ��¡ã; (f) Ú (i) ©O´éAã (e) Ú (h) ¥xÚJ� ��rÝ�©Ù, &D' SNR = 27; (j)

Ú (k) ©O´&D' SNR = 26 Ú 20 ­ï(J¥��¡ã. (c), (f) Ú (i) ã¥p�I “rÝ” �LÝK>f�Ý
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3.3 nnn���­­­ïïï���[[[

8c^u�Z X ��û�¤�n�­ï��
{Ì�kn«: �«´^=�¬, æ8�¬ØÓ
� Ý�û�ã�¿©O²L��� ­ï, ò­
ï(J��ØÓ�Ý�ÝKã?1 CT ­ï, d
���­ï�¡�ª¢y�¬�n�­ï [24]; 1
�«´æ8��¬ØÓ�Ý�û�ã���, �
â Fourier �¡½n, òØÓ�Ý���û�ã�
��n��m, $^n��¹�� ­ï�{��
?1n�­ï [12,25]; 1n«´�Cd Miao � [26]

ffJÑ�ügÍ1n�­ï�#�{. ùn«�
{�¥, cü«$^'�2�, �©n�­ï�[
æ^1�«�{, æ8�¬�n� Fourier C�$
^n��¹� HIO �{��?1­ï.

ã 7(a) ´�[¢��7�â�¬, â»3 15—

20 nm �m; z���½Â� 1 nm; ��n��
[�m���½Â 64 × 64 × 64 ��. ã 7(b) ´
ã 7(a) ¥²¡¤3 ��1 27 ��¡ã, ã 7(c)

´ã 7(b) ¥xÚJ� ��rÝ�©Ù. ëY�r
Ý©Ù�LB�7�â¥ÝK>f�Ý�©Ù�
¹, 37�â¥%þÝ��, ÝK>f�Ý�p, >
�?ÝK>f�Ý�$, vk7�â�«�ÝK>
f�Ý�". ¢�¥æ8ã 7(a) ¥�¬��|û�
ã�, Læ�'� 5.6, ò�krÝ&E�û�ã�
�\� ­ï�{, ­ï(JXã 7(d) Úã 7(g) ¤
«. ã 7(d) ´û�ã�¥vkD(�¹e�­ï(
J, ã 7(e) ´­ï(J¥1 27 ��¡ã, ã 7(f) ´
ã 7(e) ¥xÚJ� ��Ó�rÝ�©Ù. ã 7(g),

7(h), 7(i) ´û�ã�¥\\&D' SNR = 27 �
�ÅD(����­ï(J. l­ï(J��¡ã
9Ù�Ó ��ÝK>f�ÝrÝ�©Ù¥�±
wÑ, 3Ø�D(��¹e, 7�â�ÝK>f�
Ý©Ù�±��'��{�­ï, 3kD(��¹
e, ­ï�ÝK>f�Ý�,k�½�Ø�, �E

�±��éÐ�­ï.

éû�ã��kD(�­ïL§¥uy, �\
\�D(L�, &D' SNR < 27 ��¹e, �,
�±��­ï(J, �´(J¥k�Ü©�¡Ñy

 “�:”, =k�Ü©��­ï��rÝ��±
���é�, w,Ø´�(�­ï(J. ù
 “�
:” �Ñy�ké���Å5, ØÓ�­ïL§¬
Ñy3ØÓ� �, Xã 7(j) Ú 7(k) ©O´&D
' SNR = 26 Ú 20 ­ï(J¥��¡ã, ã¥�
,
��:ØU�L�(�­ï&E. Ïdéun
�­ï��¹, �����(�­ï(J, �¦æ
8û�ã��&D'Ø�$u 27. éu “�:”, �
±ÏLé­ï(J?1�Y?n�±�Ø, �´ù
����(J¿vkl��þJp­ï(J��
þ, Ï�­ï�{��vk��`z. 3n�­ï
�¹e, cÙ3¢S¢�L§¥, XÛJp�{�
�|DUå±�\k�/ü$D(K�, �I�n
Ü�Ä1
�Z5, 1fÏþ�Ý�éõ­�Ï�,

Ïd8��I���?�Ú��\ïÄ.

4 ( Ø

æ^êi�[��{, ïÄ¿¢y
>.^�
�gÄÏé�{, `z
± �� ­ï�{, �
�
�Ð�­ï(J. éuû�ã�¥�kØÓD
(a.�­ï¯K, 3DÚ��D�{�JØÐ�
�¹e, é�
·^u�Z X ��û�¤�D(È
Ø�k��{, üD��­ï(Jw«#�üD�
{U�~k�/ü$D(é­ï(J�K�. éu
n�­ï¯K, |^�[�n�B�7�â���
¬, �[
B�7�â¥ÝK>f�Ý©Ù, ¢y

ÝK>f�Ý©Ù�n�­ï, 3�k�ÅD(
�K�e, ���
�Ð�­ï(J. Ó�é�

�¤õ¢yn�­ïû�ã��D(�,�e�Ú
�Z X ��û�¤�¢�Jø
nØ�â.
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Abstract

In coherent x-ray diffractive imaging, the oversampled far-field diffraction pattern for phase retrieval iterative algorithm is used

in order to reconstruct the information about the real space. The support constraint is one of the most important steps of the 3D

phase retrieval process. Here we use a small nonperiodic 2D digital image as an object for studying the algorithm of pursuing support

constraint automatically and noise correction for different types of noises in the diffraction pattern. We find an efficient method of noise

correction while the traditional methods do not work well in the high noise condition. The result shows that this method can be used

to reduce the effect effectively for the reconstruction. We also study the 3D reconstruction for the electron density distribution of Au

nano-particles. We achieve a good reconstruction separately with and without noise effect in the diffraction pattern and we find that the

signal-to-noise ratio should be bigger than 27 for successful 3D reconstruction.
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