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Á� dÅ�ìÞ�Ë�úªÚ>fÏLwiggler>.�)��Å�Ë�úª, )Û�Ñ
>fÏL1

Æ�N+��)��Å�Ë�úª. �âÄ��>ÄåÆúªê�O�ÑÜ�ÓÚË�C�1Æ�N

+��ÅË�, ¿òÙ(J�)Ûúª�(J?1'�. O�Ü�ÓÚË�C��1Æ�N+Ú�=

^c3ù	Åã��SË��rÝÚÏþ, L²1Æ�N+kéÐ�5U. �©`², 1Æ�N+Ø�

�±^5?1�Z�Å�Á�ïÄ, ��±o^�;��¥�ù	Ë�1
.
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1 Úó

�éØ>fÏL^|>.�, É�âÕ[å��

^, $ÄG�¬d!� (\�)$ÄC�\� (!�)$

Ä. ù«$ÄG��UC, ¬�)Å����Ë�, §

kOuÏ~ïÄ��éØ>f3�=^c!Å�ì�

C��^|SÜ�ëY\�$Ä�)�Ë�.

1Æ�N+ (Optical Klystron)´�«3>f;

��¥�)�Z�Ågd>f-1�C�, §dN�

ã!ÚÑãÚË�ãnÜ©�¤. N�ãÚË�ã�

±w�ü�Å�ì (K ∼ 1), ÚÑã�±w���ü±

ÏÛ{^c (K ≫ 1). >f3ÏL1Æ�N+��ÿ

�©OÏLN�ã!ÚÑãÚË�ã�>.. e¡Ì

�©Û>f3ÏLù
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2 1Æ�N+�Å�Ë��nØúª

�\�$Ä��éØ>f�)�Ë�3ü áN

�, ωªÇe∆ω�°S�1fÏþd�|Cqúª

O�
[1]

:
dN

dΩ
=

α

4π2

I

e

∆ω

ω
|A(ω)|2 , (1)

A(ω) =

∫+∞

−∞

dt
d

dt

(

n×(n×β)

1−n •β

)

•

exp(iω

∫ t

0

[1−n •β(t′)]dt′), (2)

Ù¥α≈ 1/137´°[(�~ê, I�²þ>6rÝ, e
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ÅÅ�, λr ´Ë�Å�, Nund ´^|�±Ïê, K´Å

�ì^|ëê, γL«>f�Uþ.
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(x̂cosϕ+ ŷ sinϕ), (4)
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Td (3)ªÚ (4)ª�ÓL«:

A(ω)= A1(ω)+exp
(

i2Nund1πυ1(θ)
)

A2(ω)×

exp[i2πNund1υ1(θ)+
2iπ

λr

(cT −cosθ •L)]A3(ω). (6)

Ù¥A1(ω)ÚA3(ω)L«N�ãÚË�ã��z, �

±d (3)ªO�, A2(ω)L«ÚÑã��z, �±d (4)

ªO�. T ÚLL«>fÏLÚÑã��mÚÚÑã

��Ý, Nund1 L«ÚÑã�±Ïê.

exp
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i2πNund1πυ1(θ)+i
2π
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(C •T −L •cos(θ))

]

Úexp(i2Nund1πυ1(θ))©OL«Ë�ãÚÚÑã�é

uN�ã�� �.

|^þã�ª, �\äN�ëêÒ�±�Ñ>f

ÏL1Æ�N+>.��)��Å�Ë�.
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3;��þmÐ�Z�Ågd>f-1�ï

Ä, Ü�ÓÚË�C�ïE
��X[^.1Æ�N

+. 3,�^|mYe, �±|^)Ûúª[ÜÑ�

�^|©Ù. Xã1¤«, T1Æ�N+�N�ãÚË

�ã�k11�±Ï, ¸�^|rÝ0.191T, ±Ï�Ý

0.072m; ÚÑã��Ý�0.372m.

ã 1 Ü�ÓÚË�C�1Æ�N+^|©Ù

�©3í�1Æ�N+�ÅË�úª¥^�Å

�ìÚÛ{^c�ÅË�úª (3)Ú (4), §�Ñ´d
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ã 2 1Æ�N+Ë�rÝ�
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ã 3 1Æ�N+Ë�rÝ�

�Ý�Cz

lã2Úã3�±wÑ, )ÛO�Úê�O��(

JÎÜ�éÐ, �y
�©�Ñ�1Æ�N+�Å�

Ë��)Ûúª��(5, `²�Å�Cqéu1Æ

�N+��¹�´Ün�. ,	, lã2!ã3��±

wÑÜ�ÓÚË�C��1Æ�N+3T^|mYe

�Å�Ë��A:µË�rÝ320µm�m����

�, Ë�Ì�8¥3¶�NCé�����Ý��±

S (1/γþ?).
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Ù¥ ξ =
ωρ(1+γ2θ2)3/2

3Cγ3
, ω´Ë��ªÇ, ρ´>f

��=�», θL«Ë���R�u�=²¡��Ý.

ωc = 1.5Cγ3/ρ´�.ªÇ, K1/3(ξ)L«?��l�

¼ê.

ã 4 1Æ�N+Ú�=^cË�rÝ��Ý�Cz
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lã4�±wÑ, �Ï~��=^cguË��

', 3ù	Åã, 1Æ�N+�Ë�rÝ���u�

=^c(��100�).
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Ù¥ψL«>f3Y²���=�.

>fÏL1Æ�N+��)��Å�Ë��1Ï
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Ntotle = 2π

∫θmax

0
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sinθdθ, (9)

Ù¥dN/dΩ�±d (1), (3), (4), (6)ªO�, θmax L«

1å���Â�.

ã 5 1Æ�N+Ú�=^cË�1Ïþ�'�

Ü�ÓÚË�C�ù	Õ�Y²���Â��

80mrad, R����Â��60mrad. ¤±O�¥·�

ÀJ (8)ª¥�ψÚ (9)ª¥�θmax ©O�80mrad.

lã5�±wÑ, Ü�ÓÚË�C���=^c

Ú1Æ�N+�', �Å��u10µm�, 1Æ�N+

�Ë�Ïþ��u�=^c.

5 o(

�©Äk�Ñ>f3ÏL1Æ�N+>.��)

��Å�Ë��O�úª, ,�©OÏLT)Ûúª

ÚÄ��>ÄåÆúªO�
Ü�ÓÚË�C�1Æ

�N+��Å�Ë�, (J�y
)Ûúª��(5.

¿�{ü�©Û
1Æ�N+�Å�Ë��A:.
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Longwavelength Radiation from Optic Klystrom

LI Yu-Hui JIA Qi-Ka

(National Synchrotron Radiation Laboratory, University of Science and Technology of China, Hefei 230029, China)

Abstract This paper investigates long wavelength radiation from the electron beams passing through Optic Klystron.

First, a set of formulas is given to compute the long wavelength radiation by Optic Klystron. Next, the quantities of

the formulas are testified by a program based on the basic electron dynamic theory. At the end of the paper, the flux

per unit solid angle and the flux of long wavelength radiation, which are from bending magnet and Optic Klystron,

respectively, are compared. The result shows that for the radiation in the infrared region, Optic Klystron is superior to

bending magnet. This paper shows that the Optic Klystron in the National Synchrotron Radiation Laboratory, which

is used for the coherent harmonic generation FEL, can be used as a high brilliance infrared source as well.

Key words Optic Klystron, long wavelength radiation, synchrotron radiation


