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Á� �Ñ�®�Æ�ª��|[ï�OüÚ!p²þõÇ!Å��N��ZTHz1�XÚ�O.

TC�´�â�ZÛ{ìguË��n, æ^gÌ�M�DC-SC��1Ò45\ìJø�p¬�>f

å²L^Ø ügÏLÛ{ì�)0.25—0.5THz�m�1. TC�Jø�THz1äkÅ�ëY�N!

õÇp!�Z5Ð!üÚ5Ð!� ��A:, �)Ô!�Æ!á��Æ!Ï&�+�Jørkå�

ïÄóä.
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1 Úó

THzÅ´�0u�Å�ù	�m�>^Å, ªÇ

��30.1—10THz
[1]

�m, TÐ?u>fÆ�1Æ�

LÞ. THzÅ�'�ÅÅ��3�þ?, ¤±�m©E

Çép, BßUår; §�þfUþ$, �kÎ>fÏ,

Ø¬éÔ��)»��^; ,	, NõÔ��©f�

�ÄÚ=ÄªÇÑ3Tªã. Ïd, THzÅ3)Ô�

Æ!¤�Eâ!Ã�uÿ!Ï&!�a!á�©Û�

ÿÁ��¡kX��A^
[2]

. 8c, IS�E.ú

@THz�ÆEâ´���~��c÷��+�
[3]

,

ò��ÆEâM#!I¬²LuÐÚI[S���¡

JøéÐ�Å�. �´du"yk��THz1 (=

¤¢THz Gap), 8c�THz�'�Æ�ïÄJ±�

¡�\mÐ, ÏdTHzÅã�1ïÄ¤�THzïÄ

¥�´¶.

duTHzÅãA�º�� (ω ∝ 1/a), æ^�Åì

���{éJ��, Ó�, §�þfUþ$, DÚ-1

ìéJ¢y. ��20V80c�", �THz�'��

ÆEââÅì¹�å5. THzÅ�)�ªÌ�k�

�NTHz!-1-y�THzË�!Äugd>

f�THz�. IS�'ü 3THz1�ïÄþ�
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éõó�, �é�oä�Z5Ð!²þõÇp!

Å��N!EªÇp�THz1.

�®�Æ�ª��¢�¿[æ^k?���\

�EâJø�p¬�>få, ò�ZÓÚË��Û{

ìEâ(Ü, ïÄpõÇ�ZTHz1, �)�1Å

�3660—1200µm�m, �3�)Ô!�Æ!á��

Æ!Ï&�+�JøïÄóä, TC�Jø�THz1
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Ð!OüÚ!� �1�A:. ù´8cISý�õ

êTHzÅ¤Øä��.

2 �®�ÆTHz1C�0�

�®�ÆTHzC�Ì�dgÌï��1+1/2 DC-

SC��1Ò45\ì
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|¤, Xã1¤«. §�ó�L§´5\ì�)�p¬
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Ïd, T1äkgd>f-1�¤kA:, 1Å�

dgd>f-1��úª
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�Ñ:

λ =
λu

2γ2
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Ù¥, λu[cm]�Û{ì±Ï, γ=E/mec
2 ��éØU

þÏf; Û{ì^|ÃþjN�ëêK =
eBλu

2πmec
=

0.934Bλu, ª¥, e�>f>Öþ, B[T]�Û{ì^|
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UþÚÛ{ì^mY�©O¢yÅ����Ú���

�°(�ëYN�.

ã 1 PKU-THzC�«¿ã

>fåÏLÛ{ìË��oõÇP (ω)´:

P (ω) = p(ω)Ne+ ṗ(ω)Ne(Ne−1) |f(ω)|2 , (2)

ª¥, p(ω)´ü>f3ü ªÇü áN�¥Ë�U

þ, Ne ´üåì�¹�>f�ê, f(ω)´åì/GÏ

f. TC�ÏL^Ø r>fåØ�æps, ¦�f(ω)

3THz�Å«�C1, Ë�1¥�Z1���u��

Z1, �CO�Ne �, Ïd§áu�ZÛ{ìË�
[6]
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3 5\ì

�®�Æ�DC-SC5\ìæ^
ps-1°Ä
[7]

Ú�ª��Eâ, �Ù¦\�C��', äkJøp

²þ6r!áóÀ!>få¬�Ð!cw$1�`³.

ã2´PARMELA�[�5\ìÑ�å6��m©

Ù, Ù¥þ�üÌã´xÚy �����m©Ù, e�

üÌã©O´î�å�¡Úp���m©Ù. �Ä�

�¡�åìØ XÚalpha^cép���m��¦,

\�� À3 l¸�� 16◦ NC, 5\ìÑ�U

þ�2.04MeV, UÑ�0.97%, åì�Ý�4.37ps, U

þ ��'Xê´0.993, î�8�z rmsu�Ý�

3.5mm·mrad, p�u�Ý´29.42◦keV.

ã 2 5\ìÑ���m©Ù

�
÷vÛ{ìéå6��m±9åì�Ý�

�¦, 35\ìÚÛ{ì�m\\Qc±9^Ø X

Ú, ã3´ELEGANT�[�ù�ãÑ$��beta¼

ê�´»�Cz�.

ã 3 5\ìÚÛ{ì�mbeta¼ê�´»�Cz

4 Û{ì

~^�Û{ìk>^.!��.Ú[^.3«,

TC�æ^mY�N�[^.Û{ì. �Ä�Ë�1

Å���!õÇ!ÌXÝ±9û��Ñ�, Û{ì�

Ý´1.5m, ±Ï�Ý´3cm, ^mY31.2cm�2.4cm

�m�N, ¸�^|rÝ´0.5—0.13T.

5 1Ë�

>fåìp��Ý�±�Ë�Å��'�, üå

ì¥>fË��m´�Z�, Ë�Ì�Ý�åìp�

©Ù¼ê�'. ¢Såì©Ù��´0upd©ÙÚ

²º©Ù�m, �
O�{B, b�åì©Ù�pd

å. åì/GÏf�

f(ω) = e−(ωσ)2/2 , (3)

ª¥, σ ´>fåì� rms�Ý, ã4�Ñ5«ØÓ�

>få�Ýe(0.5, 1, 1.5, 2, 2.5ps (FWHM)), >få

Uþ�2MeV�, /GÏf |f(ω)|2�Ë�Å��Cz

�.

ã 4 ØÓåì�Ýe, pd©Ù�>fåì/G

Ïf�Å�Cz (>fåUþ2MeV)

ã 5 ØÓåì�Ýe (a)ÚØÓåì>Öþe (b),

Ë�óÀUþ�Å�Cz

>fåUþ2MeV, 13pC; åìFWHM�Ý1ps.
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dã4��, åì�Ý31ps±e�, �ZË�õ

Ç'��ZÜ©Jp107þ?, ��ZÜ©�±�Ñ.

�éØ�AÚå>fåÏLÛ{ì�)�Ë�Ì

�8¥÷>f$Ä���¥%I
[8]

S, ¥%I���

�θcen =
√

(1+K2/2)/Nu

/

γ, �'�=^c, Ë��

~�
1/
√

Nu. Ë��éÌ°δω/ω ∼= 0.89/Nu, üå

L 1 PKU-THzC�Ë�1�5Uëê

Ônþ ê�

Ë�1Å�/µm 664—1226

Ë�1EªÇ/MHz 81.25

Ë��°(þ!\°) 1.8%

Ë�1óÀ�Ý/mm 33—61

Ë�1óÀUþ/µJ 0.2—1.6

Ë��/rad 0.03

¸�õÇ/W ∼ 103

²þõÇ(cw)/W ∼10

üóÀ1fê ∼ 1014

1Ï�/photon·s−1 in 0.1%bandwidth ∼ 1020

�Ý/photon(s·mm2
·mrad2)−1 in 0.1% bandwidth ∼ 1014

 � � �1

p��Z�Ý/cm 3—6

î��Z¡È/mm2
·rad2

∼0.1

ì>f3¥%IS��ZË�UþECUR �

ECUR
∼= αhωNuK

2N 2
e |f(ω)|2×

[J0(ξ)−J1(ξ)]
2/(1+K2/2) , (4)

Ù¥, α�°[(�~ê, h�ÊK�~ê, ξ =
K2

4+2K2
,

J0 ÚJ1 �Bessel¼ê. ã5�ÑØÓ>få�Ý!Ø

Óåì>Öþe, Ë�óÀUþ�Å�Cz�.

L1�ÑC�3>få�Ý�1ps, åì>Öþ�

13pC��Ë�15Uëê, TC�ÑÑÅ�3660µm

�1226µm��SëY�N, ²þõÇ�10W.

6 �(

�©�Ñ
�®�Æ�ZÛ{ìË��)�Z

THz1�XÚ�O�Y. ÏLê�O�©ÛéTHz

1�5U�Ñ�¡µd. T1ÏLUCÛ{ì^m

Y�±¢y�½��SÅ�ëY�N, ÑÑ1�Ý'

ÓÚË�Jp107 þ?, ²þõÇ�Wþ?, d	, 1

��Z59üÚ5éÐ, EªÇ�MHz, �õ«

Ä:ïÄ!A^ïÄJøkå�ïÄóä.
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Initial Design of High Power Coherent Terahertz(THz) Source *

WANG Gui-Mei1) LIU Chu-Yu LU Xiang-Yang ZHUANG Jie-Jia ZHAO Kui CHEN Jia-Er
(MOE Key Laboratory of Heavy Ion Physics, Institute of Heavy Ion Physics, Peking University, Beijing 100871, China)

Abstract THz radiation lying in the region between the microwaves and the infrared, with the property of high spatial

resolution and low quantum energy, has wide applications. However, lacking of proper THz source has greatly delaying

the related THz science and technology development. Peking University plans to construct a facility of THz source

using the DC-SC superconducting accelerator. It is based on coherent undulator radiation. The source has the property

of high peak power, high average power, high coherence, high repetition rate and tunable wavelength between 660—

1200µm. The facility will provider a powerful tool for the research of biology, medicine, material, telecommunication

and so on. This paper gives a brief description about the design considerations and an estimation on the property of

the THz source.
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