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Á� X��û�Or¤�Eâ�±°(���¬SÜ(��ò��&E, éJp���Ô��¤�

�ÝkX­��¿Â. �©é	.Ú�/ü«�.�¬?1
DEI¢��ïÄ, é3«ØÓUþ�X�

�þ°(��
�¬�ò��&E, �nØO��¬Ü�éÐ. |^>.��Ý (Edge Visibility)é	

/�¬?1
½þ�©Û. (JL², éuA½ò���.¡, U°(O�Ù�Z��Ý� �, ¿�

¢�(J¬Ü��Ð. ��é�¬¢S�Æ¬5�¬>.?���Ý?1
½þ�ïÄ, ?Ø
¼�

�Z¤��Ý�^�.
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1 Úó

�X��BLÔN�¬u)áÂ!Ñ� (�)�

ZÑ�Ú��ZÑ�)!ò��ÔnL§. DÚ��

ÆX��¤�Ì�|^ÔNØÓÜ©éX��áÂ�

ØÓ¤E¤�1rCz, ¦�3*	Ì�d����

¤�<NS¾C|��, éJ¼�v
�áÂ�Ý,

Ï
����
X��K�Eâé@Ï¬5*	�U

å
[1]

. � �Ý¤��{K´|^MX��ò�Ç�

� Xê (δ)'áÂXê (β)��A�êþ?�A5,

òÔNé1å�� Cz=�¤�rÝ�CzP¹e

5. Ïd� �Ý¤��{3nØþU*ÿ��O�

��>f�ÝCz
[1—3]

, 3�5�Æ@Ï¬5K�Æ

��ä�¡äk�©²w�då.

®uÐ�� �Ý¤��{kZ�¤�{
[4, 5]

!

aÓ¶¤�{
[6]

, ±9Äu©Û¬N¤�
[7—9]

�A«

¤��{. X��û�Or¤� (DEI)´Chapmanu

1997cÄg·¶��«� �Ý¤��{
[7]

. ù«�

{|^�¬�{¬N (¡�©Û¬N)���ÝI�,

lßL�¬�X��¥=À�A½�Ý��þ�1

�¤�, é�¬¥ò�Ç�CzFÝ3��¡SR�

u\�1��þ�ÝKCz¯a
[3]

, Ï
�±��J

p<NS¾n|��¤��Ý. d	, XJUlDEI

ã�¥°(��¤�ÔNSÜ(�ò�ÇFÝ�C

z&E, òk�U«©ØÓa.¬5�>.þ¤äk

�ØÓò�Ç©Ù, é«OØÓa.�¬5òäk'

��¿Â. yk�DEIò��&EJ��{�Ñ¦^

��´ChapmanJÑ��âüÌã(½ò����

{
[10, 11], ù«�{=éò��Ý�u�p°��, �

~{­�Cq�n�/��¹e'�·^
[7]

. 
3~

{­�Cq�pd¼ê/G��¹e, U©E�ò�

�Ý��K=��p°�n©���m
[12]

. 
¯¢

þ, �õê~{­��/G�pd¼ê���C
[13]

.

M N Wernick�<JÑ
��°(�MIR�{
[14]

, �

�¸�<éùA«J�ò��&E��{?1
'

�, @�|^pd[Ü¸ ¦ò����{��°

(
[15]

.

éuDEIù«�AÔN� Cz&E��{5

`, >.��Ý (Edge Visibility)´½þ�ä¤��þ

���­�ëê
[16, 17]

. E. Pagot�<é�«ACR�

.�¬?Ø
Ù>.��Ý3~{­��ØÓ �

þ�Cz�¹
[17]

. �du�¬>.?ëYCz�ò�

�, O\
��(J�Ø(½5, \þ3�[O�¥

¦^
�?�VCq, ¦�T©¥�¢S¢�(Jã
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/�O��[ã/kXé���O
[17]

.

�©|^pd[Ü¸ ��{, éü«äkØÓ

�¡���	.�.�¬, ¢�ÿþ��
�nØO

����ò��©Ù, (JL²ù«pd[Ü¸ �

�{´�~°(�. �â>.��Ý�½Â, ¢�ÿ

þ
Ù�Xò��Ý��ØÓ
Cz��¹. Ó�

·���[O�
�Z>.��Ý (Best Edge Visi-

bility)�ò��ÝCz�(J, �¢��ÎÜ�Ð. �

�, é�¬�k¬5�¢S�Æ�¬?1
¢�, é

¬5�>.��Ý?1
½þ�©Û. (JL², =

¦éu��E,�¢S�Æ�¬, ��°(ÿ½
Ù

ò��Ý���, Ò�±½þ/��Ù�Z�¤��

Ý, l
��{zaq�¬�¤�L§.

2 nØ0��O�

2.1 DEI�{�n0�

e¡{�0�DEI�{��n, �[SN�ë�

©z [3,7—9]. Äk|^�¬üÚì¬N���åü

Ú1, 1åBL�¬��, 3�¬�&ÿì�m2��

ã 1 (a) BSRF, 4W1B/mÕ�DEI1´ã; (b)

KEK, PF-14B�DEI1´ã; (c) L«l�¬¥

Ñ5�Ü©Ñ�Úò�1å (ã¥¤«� =�

Ý���u¢S1�� =�Ý); (d) L«�©

Û¬N��Ý�Bragg� l∆θ �Ý�¤ÀJ

�Ñ�Úò�1å

�¬�üÚì�Ó�¬N, ù¬¬N�����3

Braggû�¸ �NC, ¡�©Û¬N. ã1(a)��®

ÓÚË�C� (BSRF)4W1A1å�/mÕ3DEI�

ªe�1´ã. Ù¥�>l¿^5iÿ²L©Û¬N

��1å�rÝCz. ã1(b)�F�1fó� (PF)

�BL-14Bå��DEI1´ã. ¬NüÚìJø�ü

ÚX1åì���¬þ, ¬u)áÂ!Ñ�!ò�

�L§, Xã1(c)¤«. ã1(d)L«�©Û¬N l

Bragg�,��Ý∆θ �, �k =��∆θ �ò�Ú

Ñ�X��âU�©Û¬N¤À�
���&ÿìþ

¤�.

2.2 ò��Ý�O�

Xã2(a)¤«, éudü«ØÓ>f�Ýρ1 , ρ2

Ô�|¤�.¡, Ù���θ, X���ò� =��

±|^eª?1O�
[3]

:

∆θ =
reλ

2

2π
(ρ2−ρ1)tgθ , (1)

Ù¥re = 2.818×10−15m´²;>f�», λ´X��

�Å�.

ã 2 X ��3ØÓò�Ç.¡?�)�ò�«

¿ã

(a) X��²LØÓ���¡� =, �ØÓ =�

Ýe�©Û¬NÀJ¤�; (b) X��ÏLò�Çë

YCz��/.¡��ò�1´.

éu���/��¬5`, X���ò� =�

�±deªO�
[18]

:

∆θ(h)∼=
2(n2−n1)h√

R2−h2
. (2)

Xã2(b)¤«, Ù¥R´�/��», h´\�1

��éu¥%��ål.

3 �¬9¢��{

3±e�(J¥, X��Uþ�10keV�¢�(

J´3BSRF 4W1A1å�/mÆ¢�Õ���, Ù

1´ã��ã1(a). üÚì¬NÚ©Û¬Nþæ^

Si[111]ü¬, 10keVUþe¢ÿ�~{­��p°

�6.8s, ©Û¬N��Ý=Ä°Ý�0.05s, &ÿì
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�Photonic Scienceúi�X��CCD(X-ray FDI-

18mm camera), Ù � � º � � 10.9µm×10.9µm
[19]

.

15keVÚ33.88keVUþe�¢�(JK´3F�PF

�BL-14Bå�þ�¤, 1´ã��ã1(b), CCD&ÿ

ì���º��6.7µm×6.7µm.

3.1 �¬0�

äkØÓ���¡�	/�¬, Ù¤°�à`Ä

ZL�`| (PMMA, �Ý: 1.19g/cm3), �¬3Y²

��þ�°Ý�7mm, ²¡Ü©þÝ�3mm, 1å3

�¬¥�1´�¡«¿ãXã2(a)¤«. 3	/�¬

é¡��müýlþ�e4��¡�1å\��R�

��¤¤��Ý©O�: ±55◦, ±65◦, ±75◦, ±85◦, ¥

mÜ©�þ!�²¡. ã3(a)�¢�*ÿ���¬

¸ ã�, duCCD�I���k�, =«Ñ±65◦,

±75◦, ±85◦ ù3«�¡.

äkÎG¥�(�����¬Ù¤°�à¯L

([CH2]n, �Ý: 0.90g/cm3), L¡�²¡, S���»

�2.7mm. Ù�¡«¿ã��ã2(a), ¢�û���

¸ ã���ã5(a).

3.2 J�ò����{

�âØÓ©Û¬N=�e���¢�ã��±�

�	/�¬¥äkØÓ����¡éX1å�ò�

�.Ä��{´: =Ä©Û¬N, zm��½��Ýû

��Ìã�, ���|�¬ã�, ÿþÑã�þz�

:?��¬1r©Ù­�; ,��K�¬, 3Ó��

^�eû��|�.ã�, Ó�ÿþÑã�þz�:

?��.1r©Ù­�. éùü«­�©O�pd[

Ü, ��¸ ��Ý �, ò�¬­��¸ ~��

.­��¸ =����¬�ò��Ý (∆θ).

ã3(a)�315keVUþ�X1e, ©Û¬N3~

{­��¸ �¤û��ã�. ã����:���

6.7µm×6.7µm, �Ìã�3Y²��þk1383���

:, 3ç���þk1031���:, ã3(a)¥=�Ñ

�Ìã���¬Ü©. Xã¥���±75◦ ��¡, ©

Û¬Nz=Ä0.2′′(l¦, arcsec)û��Ìã�, =�

���¬|ã�. 3·��¢�¥, ©Û¬N���

�Ý=Ä���12.4′′, ��u~{­���p°1.7′′

(¢Sÿþ�), ù´�
U
O(J�Ñ���Ý�

ò��&E. 3�¬|ã��z�Ìã�¥, ©OÀ

�ã3(a)¥xÚ�µ¤IÑ�«�, ���ã3(b),

=À½«�3©Û¬N?uØÓ�Ý��1rCz�

¹. lã3(b)¥��*wÑ, «�Sã��rÝ�©

Û¬N�~{�ÝCzkØÓ5Æ�UC. 3�¡?

�«�SÀJ�½ê8���:, òÙ�Ý�ê�z

?n, �âéA�©Û¬N�Ýxã, =���ã3(c)

¥¤«�­� (+75◦,−75◦). Ù�. (Background)?

�1r©Ù­����âÓ���{��. ã3(d)¥

K�Ñ
±85◦ �¡9Ù�A�.?��¬1r©Ù

­�.

33.88keV � ¢ � ê â Ó 15keV � � � ´ 3 PF

BL-14Bþ���, ¢Sÿþ��~{­��p°

�0.33′′, zm�0.04′′ û��Ìã�, ©Û¬N���

�Ý=Ä���2.32′′, =59Ìã�.

10keV�¢�êâ´3BSRF 4W1A���, ¢

Sÿþ��~{­��p°�6.8′′ , zm�1′′ û��

Ìã�, ©Û¬N����Ý=Ä���30′′, =31

Ìã�. ã����:���10.9µm×10.9µm, �Ì

ã�3Y²��þk1299���:, 3ç���þk

1029���:.

ã 3 (a) �¬3¸ ?¤¤�� (15keV), �¬�Y²°Ý�7mm(duCCD&ÿì�I���k�, ã¥=«Ñ


3«����¡. �²wwÑ, �¡�����, 1��Ù¦��ò���r, �©Û¬N�����, ã��

Ò�V); (b) �ã (a)¥xÚµS¤««�3©Û¬NØÓ~{�Ý (−1.8′′ �1.8′′)e�ã� (�k19Ìã�); (c)

ã¥©O��¬�m±75◦ �¡9�. (Background)?�1r©Ù­� (":��.ã�1r©Ù­��¸ �);

(d) �±85◦ �¡9Ù�.?�1r©Ù­� (�wÑdu�¡�ò�, 1�� =�Ý®�L~{­�����p

°, �¦^pd[Ü¸ ��{E��°(��¢S� =ò��).
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4 ¢�(J9©Û

4.1 	/�¬

ã4(a)�|^þãpd[Ü¸ J�ò��&E

��{, 33«Uþ�X��^�e, ©O���ØÓ

���¡?X���ò��Ý, Ù¥î�I^�¡�

�����L«. �wÑ, ò��∆θ �\��Ý��

�� (tanθ)´¤�'�, 
lã4(b)�wÑò��∆θ

�X��Å��²�¤�', ù� (1)ª��ÎÜ. �

Ù¦^�ØC�, X���UþJp, �Ó�>f�

Ý�E¤�ò����, duV¬û�~{­���

p°~���ú, E¬E¤�Ý©EÇ�Ü©ü$
[3]

.

�Ë�Jþ¬�XX��Uþ�,p
ü$
[20]

, ù�

:éu�Æ¤��A^´é­��. Ïd�3ùA«

Ï��mé���ò¥��Z)û�Y.

ã 4 (a) 3«UþeØÓ\��ÝeéA�ò��

∆θ, ��*wÑ∆θ �\������ (tanθ)¤

�'; (b) Ó�\��Ýe (X�ãJ�¤«), ∆θ

����X1Å��²�¤�'

ã¥�:L«¢�ÿþ�, ���éA�nØO�

(J.

lã4¥��±wÑ, äkØÓ����¡, Ùò

�����ØÓ, E¤©Û¬N��1r���� 

=�ÝØÓ. XJ=3~{­��,�� � (~X

�m�p?)¤�, ¿ØUé¤k�ò���¡��

�Z�¤��J, 
A�â�¬SÜ(�éØÓUþ

1�� =�¹, 3~{­�þÀJ�A� �¤�,

±¦a,��[!äk�Z�¤��J (ù�:ò3

e¡�[`²).

4.2 ���¬

�¬SÜäk����w�´\��ÝëYC

z�.¡. Xã2(b)¤«, �\�pÝh3 [−R,+R]

«m��SCz�, \��Ý�Cz��� (−90◦,

+90◦). �â (2)ª�O�Ñ =�Ý∆θ �\�pÝ

h�'X. ã5(b)=�ã2(b)¥¤«��¬310keV

Uþ�X1e, ØÓ�\�pÝ (®=z���:�

 �)éA� =�Ý. Ù¥¢��O��, :�¢�

ÿþ�. (JL², ·�J�ò����{����

�~�CunØO��. ã¥3�.>.?�¢�ÿ

þ��nØO�� ���, ù�¢S�¬�Øþ!

5!©Û¬N��Ý=Ä��!CCD&ÿì���

ü���k��^�þk'X.

ã 5 (a) ����¬�DEI¸ ã�; (b) �òÿ

þ�����¬ò���� (U'~�5N��

0—255�Ý����ò��ã�); (c) L«ò�

�ã�¥l−R �+R ¤«x���Sl��m

���ü�?�ò��Ý�� (î�IL«éA

���ü�).

4.3 ¢S�Æ¬5�¬

é�¬¹k¡¬5��à¡�¬?1
DEI¤�

¢�Ú©Û, �¬d¥FlÐ��Jø, ¦^4�ê

�M��½. �¬¥¹k�þo[ØÓ�í+Ú|í

+, 3�¬meÜk�¬�/�¬5. ¦^15keVU

þ�X��, 36′′ ���S, zm�0.2′′ û��Ìã

�, ���|�31Ì��¬ã�. |^Xc¤ã�p

d[Ü¸ ��{, �±���¬¥z����:?

�ò��©Ù. ò¤�ò���ê���U'~�5

N��0—255�Ý�, =���Xã6¤«ò��©

Ùã�.

ã 6 �à¡¬5�¬�ò��ã�

meÜ©�¬5|�, ¤^X1Uþ�15keV.
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5 |^>.��ÝéDEIã�?1©Û

5.1 >.��Ý�½Â

�
éDEI�{���� ã�?1½þ�©

Û, ¦^��3½Âã��þ�~^�Vg: >.�

�Ý. Ù½ÂXe
[16]

:

V =
Imax−Imin

Imax +Imin

, (3)

Ù¥Imax ÚImin ©O�BL¤ÀJ>.��^²þ1

r­�þ��:���rÝ�Ú��rÝ�. dª (3)

�±wÑ, >.��ÝV �����1, ���0.

5.2 ü«A½ò��Ýe�>.��Ý

3	.�¬¥, ã3(a)¥¤«�xÚ��©OB

L·�¤a,���¡>., ù«>.d²¡Ú�¡

üÜ©|¤. ±mýþ�65◦ �>.�~, xÚ��

�²¡Ü©éX���ò���", Ù1r©Ù­�

Xã7(a)¥�¢�¤« (Background); �¡Ü©éX

��k�½���ò��, Ù1r©Ù­�Xã7(a)

¥�:y�¤« (+65◦), �ö¸ �m��Ý�O

=��¡?�ò��. u´3ØÓ�©Û¬N�Ý

(∆θ)eù�>.ü>�1r´Ø���, A^ (3)ª

=�O����A�>.��Ý, Xã¥�y�¤«

(Calculated Visibility). Ó�·��±�â¢�û�

�ã�ÿþÑù�>.3©Û¬NØÓ�Ýe���

Ý, Xã¥�:¤« (Measured Visibility). ã7(b)K

´ã (a)¥mýe�+85◦>.?��¹.

�
Qã�{Bå�, Äk3ùp�½A�V

g�{¡. Xã7¥ (a), (b)¤«, é��üý�ò

��kCz�>., Ù>.��Ýþ�3ü�¸�,

¡���Z>.��Ý (Best Edge Visibility, {¡�

BEV). ùü�¸����Ä��Ó (b�áÂ�K�

é�, �±�ÑØO), ¸ ��á3�.~{­� (=

²¡Ü©�1r©Ù­�)¸ ":��m, Ù�"

:��Ý��©OP�θ+
BEV, θ−

BEV.

ã 7 (a), (b) ©O�ü«���¡�>.��Ý

­�, ¤¦^ X ��Uþ�15keV, êâ3 PF-

14Bæ8

Ù¥²¡�. (Background)Ú�¡ (+65◦ , +85◦)

?�1r©Ù­�þ�|^pd¼ê�[��, Cal-

culated Visibility��â�[­�O�Ñ5�nØ>

.��Ý, �:K�¢�ÿþ��>.��Ý�. ÿ

þ���[O��3�N/Gþ¬Ü��Ð, 3k


«�� ���, �U´du�¬L¡�Øþ!5!

9pd[Ü�­��¢S�1r©Ù­�¿Ø���

�¤Úå�.

éã3(a)¥�	.�¬, ØÓ����¡éÓ�

Uþe�X��� =ò��ØÓ, ¿��±°(�

ÿ½ù� =ò��Ý���. Ùg, 3²¡Ú�¡

ùüÜ©, z�Ü©þ�1r©Ù­�Ñ�±@�´

þ��, u´>.���Ý���¡?�ò��Ý�

�k', Ïd�±�â�¡?�1r©Ù­��²¡

?��.1r©Ù­� (Background){ü�A^ú

ª (3)O���. lã7(a), (b)¥�±�*�wÑ, Ø

Ó���¡�BEV��ØÓ. �¡�Ý�� (=ò�

�Ý��), KBEV��, ¸ θ+
BEV, θ−

BEV þ����

£Ä. äN�ëê���L1.

L 1 ã7(a), (b)¥>.��Ý­��ëê�ê���

�¡(kÅÀæá�)�� é15keV X���ò��Ý BEV(ÿþ�) θ
−

BEV(ÿþ�) θ
+
BEV(ÿþ�) ~{­���p°(FWHM)

+65◦ 0.54′′ ≈ 0.5 −1.3′′ 1.9′′ 1.96′′

+85◦ 2.92′′ ≈ 0.9 −0.2′′ 3.2′′ 1.96′′

5.3 �õò��Ýe�>.��Ý

Xþ¤ã, éu	.�¬, �±�[Ñ�X�Ø

Ó�¡�)�ò�1r©Ù­�, Ù¥ò�1r�¸

��éu":� £éAXò��Ý���. du�

¡�>.��Ý���¡�ò��Ý��k', ù�

Ò�±O�Ñ�X����ò��Ýe�>.��Ý

�Cz�¹. 3ùp, ·�'%�ëê´: BEV, θ+
BEV

Úθ−

BEV.

ã8�Ñ
3ØÓ���ò��∆θe, �Z>

.��Ý (BEV)9 θ+
BEV, θ−

BEV �Cz�¹. î�I

L«ò��Ý∆θ ���, ®Ø±~{­���p°

(FWHM), Ùê���L«�´FWHM��ê. p�

I�ê�éθ+
BEV Úθ−

BEV 5`� l�.1r©Ù­

�¸ ":��Ý, ê����L«�´FWHM�

�ê. éBEV5`K�L« [0,1]��S�ê���,
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Ãü ¿Â. ã¥�A�:�¢S�¡�¬ÿþ��

�¢��, �±wÑ, �nØO��¬Ü��Ð.

ã 8 é u � � Ø Ó � ò �   = � ∆θ, BEV 9

θ
+
BEV, θ

−

BEV �Cz�¹

dã8�±wÑ, �ò��∆θ �C"�, θ+
BEV,

θ−

BEV þål¸ ":�0.9�FWHM��. d��

 =ò��∆θ O��, θ−

BEV �X�C¸ ���%

C, θ+
BEV �X�l¸ ���£Ä. � =ò��

∆θ ���½§Ý� (X1.5FWHM), θ+
B 3ê�þ�u

ò��∆θ ���. ù`², ¦^DEI�{û�ã�

�, éuò�����(� (ò���u0.1��p

°), 3lm¸ ":±0.9�FWHM��Ý �?

(θ+
BEV, θ−

BEV)>.��Ý��, �ù�>.��Ý�

��� (BEV)d���u1. éuò��Ý���(

� (ò���u0.1��p°)5`, ù�¤��Z�

 � (θ+
BEV, θ−

BEV)¬Cz�é¯, �ûuò�� (∆θ)

�äN��. 
éuò���u1.5��p°�(�,

θ+
BEV ≈ò��, θ−

BEV ≈0. E Pagot�<K@�éØÓ

���ò��, þ3ål¸ ":±0.8�FWHM�

 �?>.��Ý�Z, Ùê����1
[17]

. ù´d

u¦�3?1nØO����Ä
ò��Ý����

¹, ÏdÙO�(J�¢�ÿþ(Jk��� �.

nþ¤ã, �éù«�¡�.�¬�>., �[

O�Ñ
3�«���ò��Ýe>.��Ý�Cz

�¹. duù«�.�¬�¡?ò�Ç�þ�5, ¦

�·��±°(�nØO�!¢�ÿþÙò��Ý�

��, l
?�Ú°(���>.��Ý�ò��Ý

�Cz�¹. 3E Pagot�©Ù¥, duéò��Ý�

Cq§Ý��oÑ, ¦�>.��Ý�O�(J �

��, ØUí2���ò����¹. ·�K3��

�ò����S��
����Ê·!��°(�(

J. ùéDEI�{±�3¬5�ä��K�Æ�¡þ

�A^òk��5��^.

5.4 ¢S¬5�¬�>.��Ý

·�é�¬¢S�Æ¬5 (�à¡J)�¬>.�

��Ý?1
ïÄ, �¬�N�ò��ã���ã6.

3ùp�©Û�´¬5��ý>., Xã9¥x�B

L�¬5>.. dã6�ò��ã�, Ò�±�âúª

(3)lnØþO�ÑÙ>.��Ý�Cz­���Z

>.��Ý (BEV)9θ+
BEV, θ−

BEV.

ã 9 �¬�à¡J¬5>.?���Ý­�, 93­�ØÓ �þû���¬5ã�

ã�®�â�.?1
8�z?n. PF-14B, 15keV.
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Ïd, ��°(ÿþ
�¬�ò��Ý, =�l

nØþ½þ��ÑÙ>.��Ý�Z� �, =¤�

�Z� � (θ+
BEV, θ−

BEV). éuù�A½¬5�¬�

>.5`, ∆θmax ≈ 0.57′′, θ+
BEV ≈ 2.1′′, θ−

BEV ≈−1.2′′,

Ù�Z>.��Ý (BEV)�ê�����0.6, XL2

¤«. òù
�Ý���Ø±~{­��p°���,

�uy�ã8¬Ü��Ð.

L 2 A½¬5>.��Ý���ëê

é15keV X�� BEV θ
+
BEV θ

−

BEV ~{­��

���ò��Ý (ÿþ�) (ÿþ�) (ÿþ�) �p°(FWHM)

≈−0.57′′ ≈ 0.6 ≈−1.2′′ ≈ 2.1′′ ≈ 2.1′′

lã9¥�wÑ, ¬5>.��Ý�Z�éAX

©Û¬Nü�ØÓ� =�Ý, 3ùü� =�Ýe

�ã�²V��. 3��Ý­��ý¸ ?�ã�¥,

¬5>.´çV�, 3��Ý­�mý¸ ?�ã�

¥¬5>.´²��, �¬5�>.�±��.ã�

�rÝ�Oþ�� (=�Ý��). 3>.��Ý��

?, ¬5�>.�±��.ã�A�vk�o�Ý�

O. 
3�.1r©Ù­�¸  (∆θ ≈0)Úmý�p

°? (∆θ≈ 1′′)�ã�Ù�Ý¿Ø´�Z.

6 o(

DEI¤��{�DÚ�¤��{�'`³3u,

ÏL©Û¬N�±ÀJA½ò���1�¤�, |^

�´� CzE¤��Ý, ¿�ÈØK
Ù¦���

Ñ�!ò�1, ÏdüÌã�=���éÐ��ÝÚ

�m©EÇ. �3ØÓ�©Û¬N�Ýe���ã�

¤àw�[!´Ø���, äkA½ò�ÇCz�(

�3ØÓ�©Û�Ýe¤�kXØÓ�²VCz, �

�3k�Z�¤��Ý.

|^pd[Ü¸ ��{°(ÿ�
��u~{

­��©���p°���ò��&E. 3ù�Ä:

þ, |^>.��Ý�Vgéäkü�ò���	.

�.�¬?1
©Û, ÄglnØþ½þ��
>.

��Ý�Z��^�, ¿�¢�ÿþ(J¬Ü�Ð.

��é��¢S¬5�¬�>.��Ý?1
©Û,

¢�L², =¦éuE,�¢S�Æ�¬, ��°(

ÿ½
Ù¥A½¬5�ò��Ý���, Ò�±½þ

�O�Ñù«A½¬5��Z¤��Ý.
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Refraction Angle and Edge Visibility in X-Ray Diffraction

Enhanced Imaging *

CHEN Yu1 JIA Quan-Jie1 LI Gang1 WANG Yu-Zhu1 XUE Xian-Ying1 JIANG Xiao-Ming1;1)

CHEN Zhi-Hua2 PAN Lin2 LI Hong-Yan2

1 (Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China)

2 (China-Japan Friendship Hospital, China-Japan Friendship Institute of Clinical Medical Science,

Department of Biochemistry and Molecular Biology, Beijing 100029, China)

Abstract Diffraction-enhanced X-ray imaging could extract accurately the refraction angles of the sample, which is

very important to increase the image contrast of low Z samples. In this paper, the DEI experiments with X-rays of

different energies were performed both on wedge-shaped and rounded model samples. Refraction angles of the two

samples were all obtained accurately, and the results agreed well with the calculations. Quantitative analyses based on

Edge Visibility were performed for the wedge-shaped model sample. The results revealed that the calculated positions for

the Best Edge Visibility of the slope with fixed refraction angle were calculable in good agreement with the experimental

results. A quantitative research on the Edge Visibility of real tissues sample was carried out and the optimal condition

for best contrast of DEI images were discussed.

Key words diffraction enhanced imaging, refraction angle, edge visibility, best edge visibility
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