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'�c �â[ gd>f-1 ��\�ì ÕáN��Å>fl

1 Úó

3>^ÅÌþ, �â[ (THz)Åã0u>fÆ�

�ÅÅã�1Æ�ù	Åã�m, kÆö½ÂÙª

Ç���300GHz—3THz(Å�1mm—100µm)
[1]

, y

3Ï~�ªÇ���100GHz—10THz (Å�3mm—

30µm)[2, 3]. duTÅã¤?�AÏ>^ÅÌ� �,

Ù5�LyÑ�X�ØÓuÙ¦>^Ë��AÏ5,

l¦�â[Ë�¤�Eâ9��1ÌEâ3S�u

�!�Û�p°ÝX�!�¯ÏÕ!ó�Ã�uÿ!

�mÔnÚU©Æ!�¸uÿ!zÆ©Û!)Ô�

Æ!�äÏ&�+�äk2,�A^cµ. 8c, �

IÆö��THzEâïÄ±4��'5, /¤
��

ïÄp�. {I!î³ÚF�c�À, F�3�5

�c�EÔÑ5y¥òÙ�����'�Eâ�

Ä
[3].

THzEâ�Ø%´Ë�Ú&ÿìEâ�uÐ.

THzË��ïÄ��8¥3ü��¡: ��¡´ò

1fÆAO´-1Eâ�$ªò�, �)THzíN-

1ì!�á-1óÀ1>�U�Ú1�6!��5

�ªL§ (DFG)Úëþ��ì
[4]

, ÙA:´�±�)

��5Ú�Z5ÑéÐ�THzÅ, �ÑÑõÇ�, ·

Ü�)1THz±þªÇ�THzÅ. ,��¡´ò>f

Æ�{�pªò�, �)ý�>fì�!>f£^

ól!gd>f-1 (FEL)!CherenkovË�!;�

�ÓÚË�!Äu��NEâ�THzþf?é-1

ì�. 3�«THzË�¥, FELäkpõÇ!p�

Ç!Å�3���SëY�N!Åå�þÐ!1óÀ

�m(�°[��N�âÑ`:, ´8c�±¼�

�pÑÑõÇ��{.

FELl70c�m©ÒÉ��
I[�À, �

´uÐ¿Ø^|, Ì��Ï´FELé>få�¬�

�¦�p, ��5`, �¦UÑÝ30.5%±S, 8�

zu�Ý35mm·mrad�m. ÊÏ>f��\�ìØ

�U½Jøù�p¬��å6, ¤±��þV

90c�, .þvkÑy�õÇ�FEL. 1995c±�,

{IJefferson¢�¿ (JLab)�George Neil�<Äu

CEBAF¤uÐå5�����\�ìEâ, ï�


��40MeV��\�ì, ¦ù	FEL�²þõÇ

½$13700W, ÙïÄé¯¼�°�|±. 2006c

10�30F, JLab¼�14.2kW²þõÇ!Å�1.61µm

�ù	-1
[5]

. duJLab�â», �V±5, FEL

2g,!å5, ÄuFEL�THz3¯õTHz�Y

¥q¤�9:.

�©JÑ�«Äugd>f-1��.THz

�O�Y (Xã1¤«), �3&¢�.z!�£Ä�

FEL-THz�¢y�{.

æ^ÕáN�Vn9Ò4�Å>fl (ITC-RF

Gun)Ú�FÝ1Å\�+. æ�é¡Ñ\ÍÜìÚ

±Ó¶áÂK1��ÑÑÍÜì�\�(�, ¦|�
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Øé¡5éå6u�Ý�K�. Ó�, ÏØI	�á

ÂK1¦\�(���{z, l~�
\�ì�

î�º�, k|à����SCÚu?. >få²\

�+\��5—10MeV, ÏL90◦ =^c1?\Å�

ì, �1Æ��nS�1|ÚÅ�ì�^|�p�^,

�)1—3THzË�Å. 1Æ��ndü���º|¤,

��ºf� ��N. 60◦  =c2òå6Ú\å6

-Ã�. �ÅõÇd2856MHz�Å&Ò!��

��ì!20MW�N+±9N�ì!Å�XÚ (õ©

ì, £�!P~ì�)�|¤. ¯�å6CØì (FCT)

^u>Öþ�ÿþ, OTRÚ^«�Å^uÿþåì

�Ý.

ã 1 ÄuFEL��.THz«¿ã

2 ÕáN��Å>fl

ITC-RF>fldü�n|¤, 1�n�Ò4n,

ÚÑå6, 1�n�\�n (Xã2¤«). ü�nÕá

"\ØÓ��Ú� ��ÅõÇ, |^�Ýàå�A

¼�æ�¦?å6
[6]

.

ã 2 ÕáN��Å>fl«¿ã

ÏLÐÚ¹[O�, æ^ ITC-RF>fl, 3ØI

�α-^c�^Ø XÚ��¹e, �±�)2ps!U

ÑÝ�u0.5%!u�Ý�u2mm·mrad�å6óÀ.

Ïd, æ^ ITC-RF>fl~�
��THzC��

º�, �C���.zC½
Ä:. ITC-RF>fl�

Ì�ëêXL1¤«.

L 1 ITC-RF>fl�Ì�ëê

Ônþ ê�

ó�ªÇ/MHz 2856

1�n�p|r/(MV/m) 35

1�n�p|r/(MV/m) 46

Ò4�»/mm 5

åì�Ý/ps ∼ 2

å6Uþ/MeV 1.445

8�zå6u�Ý/(mm·mrad) ∼ 1.7

UÑÝ/rms 0.51%

on�/cm 12

3 Å�ì

Å�ì�O�Ì�8I´��^|¸��þ��

Ø�, ¦�^|R�©þ��gÈ©Ú�gÈ©¦�

U�, ±��>få��� £Ú � £. �é�

.THz��¦, æ^
·Ü.[^(�, ±Ï�Ý

5cm, ±Ïê25,  =ëêK=1.0. Äu)Û�.Ú²

�ÀJ
Å�ìëê, ¦^TOSCA§S�éÙàÜ

(�?1
n�©Û�`z. `z���gÈ©�u

0.01Gs·m, �gÈ©�0.005Gs·m2. ÏLé>f;,

�ê��l, �Ñ>få3¶-Ñ�400mm? � 

£�u0.02mm, �� £0.05mrad.

4 1Æ��n

æ^�ÍÜÑÑ½¥¡n(�, nºdÛ7�

Ôº|¤. |^FEL���ý^�FELO�ý
¤�

O�FEL-THz5U. FELO�[m©uÑ�D(,

�±�[ØÓ�>fóÀ>6©Ù!n���Ú>f

åì�m��mËÄéFEL���K�
[7]

. 1n�Ì

��Oëê�: n�2.1008m, nºÇ�»1.4223m,

a|�Ý0.625m, nº��Ç95%. �ý(JXã3

¤«, 3²L
�400g£§�, 1óÀ¸�rÝÚ1

óÀUþ¥�ê×�O�, �1000g£§�?\½

«, d�, U
¼�½�1óÀÑÑ.
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ã 4 ØÓ��Çe1óÀUþ�£§ê�Cz

�
¦TFEL-THzU���p�1nOÃÚ

½�õÇÑÑ, Iéëê?1`z�O. ·�nÜ

�Ä
ØÓnº��Ç!ØÓu�ÝÚØÓUÑÝ

éFELÑÑ1óÀUþ�K�. ��Ç�K�Xã4

¤«, ���Ç�85%Ú90%�, XÚØUå�; ��

Ç�98%�, XÚ�±å�, ÑÑ�1óÀUþ3é

����SÅÄ, Ä��±��½ÑÑ¶��Ç�

95%�, XÚ���½��ÚÑÑ, ��`�nº

��Ç. ØÓu�Ý��ý(JL², �u�Ý©O

�5, 10, 15mm·mrad�, é1óÀUþ�½ÑÑK

�Ø´é�. ØÓUÑÝ��ý(JL², >fåU

ÑÝ��, ÑÑ�1óÀUþ��, ��N´���

ÚÑÑ.

5 (Ø

�©�Ñ
�«�.FEL-THz��O�Y. æ

^ ITC-RF>fl!é¡Ñ\ÍÜìÚÓ¶áÂK1

�OÑÑÍÜì�\�(�, ~�
XÚº�. ÏL

ÐÚ�ýO�, ITC-RF>flU
��¤I�å6
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Preliminary Design of Compact FEL Terahertz Radiation Source
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YANG Jun1 YU Tiao-Qin1 PEI Yuan-Ji2;2) FAN Ming-Wu1
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Abstract A new type of compact terahertz (THz) radiation source using free electron laser (FEL) is discussed in

this paper. The concept machine consists of an independently tunable cell thermionic RF gun (ITC-RF Gun), an

accelerating structure with symmetry RF-incoupler and a coaxial load RF-outcoupler, an undulator combined with

an optical resonance cavity of hole-coupling mode. Without α-magnet and other bunch compressors, the size of this

machine is decreased. The conceptual design and numerical simulation are presented.
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