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+�lX1�C�,�:?�X1õÇ�Ý�u

k�+�ålX1��L?�X1õÇ�Ý, Kr

T:�X1�ål½Â��+���ålLeq. d
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S. ±e´Uþ�8.04keV�X��3�Î/��+

¥DÑ�nØO�(J.

2.1 K, Leq ��Â���+Ñ�àålf2 �Cz

��+�»R=0.3mm, +�L=40mm, X1�

�+\�à�ålf1=100mm. L1´¦^�»�

0.1mm��Â���õÇ�ÝOÃÚ��ål��

Â����+Ñ�à�ålf2 Cz�O�(J. Ù¥

K1, Leq1 ´X1�»r1=0.05mm�O�(J, K2,

Leq2 ´1�»r2=0.1mm�O�(J.

L 1 �»0.1mm�Â��K ÚLeq

f2/mm 60 70 80 90 100 110 120 130 140

K1 23.1 33.9 40.4 43.7 44.8 43.3 38.9 31.9 23.2

Leq1/mm 41.6 36.1 34.6 34.8 35.9 37.9 41.6 47.8 58.1

K2 14.9 18.6 21.8 23.9 24.5 23.2 20.5 17.1 14.1

Leq2/mm 51.8 48.6 47.0 46.9 48.4 51.9 57.4 65.1 74.4

�±wÑ: �Î/��+�K ÚLeq 3¬à«�

Ñ�3X4�, K �4��, Leq �4��, K ÚLeq �

4�:3ØÓ�f2 ?; �X1º��C�, �Î/

��+�K �²w~�, Leq �K²wO\.

2.2 K, Leq ��+�ÝL�Cz

O�æ^�1�»´0.05mm, 1��+\

�à�ålf1=100mm, �½1��Â��ål�

220mm. L2´K, Leq ��+�ÝCz�O�(J,

Ù¥K1, Leq1 �Â��»�0.05mm�O�(J, K2,

Leq2 ´�Â��»�0.3mm�O�(J.

L 2 K, Leq ��+�Ý�Cz

L/mm 40 50 60 70 80 90

K1 49.8 49.8 49.8 49.8 49.8 49.8

Leq1/mm 31.2 31.2 31.2 31.2 31.2 31.2

K2 10.41 11.45 11.83 11.91 11.92 11.93

Leq2/mm 68.18 65.02 63.96 63.73 63.72 63.72

�±wÑ: é��(½º��X1, ��Â�

�»���, K ÚLeq Ø��+�Ý�CzCz, �

k��»O���½§Ý�, UC�+�Ýâ¬Úå

K ÚLeq �Cz.

2.3 K ÚLeq ��+�»R�Cz

O�æ^�1�»´0.05mm, 1��+\

�à�ålf1=100mm, ��+�L=60mm, �Â�

�»0.05mm, �Â��+Ñ�à�ålf2=60mm.

ã2w«
K ÚLeq ��+�»R�Cz5Æ.

�±wÑ: �Î/��+�K �Ú�+�»R¤

�''X; Leq Ú�+�»R¤Cq�''X.

ã 2 K ÚLeq ��+�»�Cz�

3 ¢�(JÚ?Ø

�
�y�Î/��+�¬àA5±9nØO�

(J���5, ^ì�{Ú��×£{?1
¢�ÿ

þ. ¢�^�IRTWúi)��MCBM50-0,6B.

ÔqX1, 1º��0.05mm×0.05mm. 31Ñ

�\Ni¡5¼�üUX��.

3.1 1r©Ù�ì�

� + ë ê 9 ¢ � ^ �: � + � Ý L=80mm,

� + � » R=0.54mm, 1  � � + \ � à � å l

f1=80mm. ©O3f2=50mm, 120mm?^�^X1

�¡ì�, (JXã3¤«, éA�1��»��

1.45mmÚ1.99mm. ã4´�Ó^�e�O�(J,

éA�1��»�1.43mmÚ1.92mm.
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ã 3 3ØÓf2 ?�1r©Ùì¡

(a) f2=50mm; (b) f2=120mm.

ã 4 3ØÓf2 ?�1r©Ù�[ã

(a) f2=50mm; (b) f2=120mm.

é'ã3Úã4�±wÑ: nØÚ¢�ÎÜ��

Ð, �Î/��+äk¬àX����^.

3.2 K ��ÿþ

©O^�»�0.05mmÚ0.1mm��Â�ÿþ


�Î/��+3¬à«��õÇ�ÝOÃK. L3´

�Â��»�0.05mm�(J, Ù¥K1 ´nØ(J,

K2 ´¢�(J.

L 3 �Â��»�0.05mm�nØÚ¢�(J

f2/mm 130 135 140 145 150 155

K1 76.5 104.4 119.6 124.5 117.4 97.4

K2 65 73 82 97 86 83

�±wÑ: ¢�ÚnØ(Jk�½ �, �Ï´

¢�¤^�Î/��+�n��+, ÷�+¶%��

�S»ÚR��+¶%²¡��+�ÝÑ¬Ún�

�¹k �, Ñ¬E¤X��3,�¬à:�uÑ,

�Â�»��, K�¬�²w. =¦ù�, ó�ål

(f1 +L+f2)�300mm�mõÇ�ÝOÃ�C�z�

¢�(J�´Ñ�<�ý��.

L4´�Â��»�0.1mm�(J, Ù¥K1 ´n

Ø(J, K2 ´¢�(J.

L 4 �Â��»�0.1mm�nØÚ¢�(J

f2/mm 130 135 140 145 150 155

K1 46.3 60.3 70.1 72.6 67.0 56.0

K2 66 70 69 64 53 50

�±wÑ, ¢�ÚnØ����Ø3Ó� �.

XJò¢���£5—10mm, ¢�ÚnØ(J¬ÎÜ

�éÐ. �ÏÓþ, =¢�¤^�Î/��+�n�

�+, ûÑ�é���Â�»�K �K�Ø�, �K

�¬Ly3c� �� £þ.

3.3 ¬à«����î�×£

^�»�0.05mm��Â�î�×£ÿþ
�Î

/��+3f2=145mm?�1r©Ù, ¢�^>Ø>

6©O´20kVÚ5µA; ^�»�0.1mm��Â�ÿ

þ
�Î/��+3f2=135mm?�1r©Ù, ¢�

^>Ø>6©O´20kVÚ1µA. ¢�(JÚ�Ó^�

e�nØ(JXã5¤«, 0.05mm��Â�^�e,

¢�ÚnØ�î�×£���p°©O´0.13mm

Ú0.10mm; 0.1mm��Â�^�e, ¢�ÚnØ�î

�×£���p°©O´0.13mmÚ0.09mm.

ã 5 ��î�×£¢�ÚnØ(J�'�

(a) ���»0.05mm; (b) ���»0.1mm.

�nØ(J�', ü«º����î�×£ÿþ

�1r©ÙÑÑkÐ°, Ó��´d�n��+E¤

�ûÑ�Úå.

4 (Ø

lnØÚ¢�ü�¡y²
�Î/��+äkû

Ð�¬àX����^. ��I/��+�', �Î

/��+�Ý�±á�A�mm, �~N´��Ñ�

Cn�G���Î/��+. d	�Î/��+¬à

«��±�l�+Ñ�, 3¦^�Ø��I/��+
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@�¢��¬7L;��+Ñ�, �+Ú�¬�mk
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Study on the Convergent Function of a Cylinder Capillary

Transmitting X-Ray *

LI Yu-De1) LIN Xiao-Yan WANG Da-Chun

(The Key Laboratory of Beam Technology and Material Modification of Ministry of Education,

Beijing Normal University, Beijing 100875, China)

(Institute of Low Energy Nuclear Physics, Beijing Normal University, Beijing 100875, China)

(Beijing Radiation Center, Beijing 100875, China)

Abstract The power density gain and equivalent length of cylinder capillary with different lengths and radii are

calculated with a simulation program. In experiment, with 8.04keV X-ray source the power density gain and equivalent

length of cylinder capillary are measured and the experiment results are compared with the simulation. The conclusion

is drawn that a cylinder capillary has great application prospect on crystal diffraction.

Key words cylinder capillary, power density gain, equivalent length, intensity distribution
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