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IS1�@óÀr^|pª>fg^�� (ESR) C�dÉÇI[óÀr^|�Æ¥%ï�¤õ. TC��ª
Ç��� 210—370 GHz, �¬§Ý��� 2—300 K, ^|rÝ� 0—50 T. 3óÀr^| ESR C�þ?1
ù�
� ESR ¢�, ¼�
 Cr3+ lf� ESR Ì.
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1 Ú ó

>fg^�� (ESR) ´��N3�C>^|
Ú^|��Ó�^e, 3,�^|NC�)é�C
>^|���áÂy�, ´&ÿá�Û�>f�5
��­�Ãã��. DÚ� X �>f^^��2�
A^uzÆ!Ôn!)Ô!/�Ú<aÆ�+�,

ïÄé�Ì��¹^^5�f (lf) Ú¹��é
>fg^��N, XE£gdÄ©f!�ÿzÆ�
A´»ÚïÄ¬N�Ä�UÌ!µþÚ"��Ä
åÆL§. �X�ÅEâ!^��nØÚr^|E
â�uÐ, ESR ×�df^|$ª�r^|pªu
Ð. �éuDÚ� X � ESR, r^|pª ESR äk
áÂrÝp!©EÇp!�^uïÄ^�C�`
:. r^|pª ESR Ì�ïÄr'é>fXÚ�
g^ÄåÆ!$�þfg^XÚ��-uÚ^(
�!B�©f^N (Xü©f/üó^N) �g^�
�ÍÜ!^5Ô��^^��!c^��!�c
^��±9^�C�. 8c, {I!î³ÚF��
r^|¢�¿þ®uÐ
r^|pª ESR C�, ¿
��Ü©´ÄuóÀr^| [1−3].

�Ï±5, ·IzÆ!ÔnÚ)Ô�Ä:+
��ïÄ<
Ì�|^û��$^| (<1 T) $

ª (<10 GHz) X � ESR ��?1k'�ÆïÄ.

3|^r^|pª ESR ?1¢�ïÄ�¡��´
�x, ùÌ�´Ï�"�r^|ù�4à^�. 8
c, I[óÀr^|�Æ¥% (Ê) «úXI[­
��EÄ:�8 —— óÀr^|¢�C��ï�
?Ö. ¥%®�¤ï�^|rÝ� 50—80 T, �»
� 34—12 mm, ó°� 2250—15 ms �X�óÀ^
N, ±9 12 MJ >N;U.Ú 100 MVA/100 MJ ó
Àu>Å.óÀ>
XÚ, ��$§Ú4$§�¢
��¸ [4]. óÀr^|C��ï��uÐIS1�
@r^|pª ESR ¢�C�Jø
{¤5�Å�.

�
÷v2��ï<
ér^|pª ESR ¢
�FÃO��I¦, I[óÀr^|�Æ¥% (Ê)

ï¤
IS1�@óÀr^| ESR C�. TC�
¦^>Nì|��óÀ^N�>
, ^|rÝ�p
� 50 T. �¬Ú�Å&ÿìe%æ^�±ú$§X
Ú, §Ý�$� 2 K. ESR C��Å
d�Å��ì
�), ªÇ��� 210—370 GHz. T@óÀr^|
pª ESR C�WÖ
·I3d�+���x, �z
Æ!ÔnÚ)Ô�+��2��ï<
Jø
�
�r��!m��!ú��¢�²�, 7òkÏu
J,·I3þãïÄ+��gÌM#Uå. �©�
[0� ESR C��|¤!Ì�ëê!ó��n±
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9ù�� (ruby) �¬� ESR ¢�(J.

2 r^|pª ESR C�

2.1 rrr^̂̂|||pppªªª ESR CCC���������nnn���|||¤¤¤

r^|pª ESR C��){I�¤úi)�
��Å��ì (BWO)!=I QMC úi)���
Å&ÿXÚ!I�óÀ^NXÚ!�±ú$§X
Ú!Å�+!êâæ8XÚÚ�Å� (Xã 1 Ú 2

¤«). Ùó��n´: �Å��ìS�Ò4+3	
ÜpØ>
 (∼kV) ��^e�)�½ªÇ��Å

, Ù1fUþ� hν (Ù¥ h � Planck ~ê, ν �
ªÇ). T�Å²Y²���Ô��/Å�+!p�
�Ç�¾���ºÚç���� ESR ÿþ\DÑ
�óÀ^N¥%��ÿ�¬?. d�, XJé�¬

�\ëYCz�óÀ^| H , �¬SÜ�>fg^
ò3^|�^eu) Zeeman U?3�. 3��U
?°Ý�	^|¤�', = gµBH(Ù¥ g ´K�Ï
f, µB ´ Bohr ^f). �	^|rÝ÷v

hν = gµBH

�, >fòÏLáÂ�ÅUþ3ØÓU?�mu
)�[, ÷*þLy��¬3,�^|NCé�
ÅUþ���áÂ, d=� ESR. SCu^N	Ü
� ESR &ÿìU(¯/aÉ��ÅUþ�Cz, ¿
òù�&ÒÏL QMC c���ì!$Ï Stanford

c���ìÚp�êâæ8kx��Å�;ì. Ó
�, óÀ^|êâ�ÏLTêâæ8kD\�Å.

��5¿�´, �Å��ìduu9, I�ëY�
YeC�. &ÿì	�ISCþ9Ô�¶-í, ±
~�óÀ^|é&Ò�K�.

ã 1 r^|pª ESR C��nã

2.2 rrr^̂̂|||pppªªª ESR XXXÚÚÚ­­­���������ëëëêêê

2.2.1 QS1-370-T .�Å��ì
(1) ªÇ��: 210—370 GHz; ÑÑõÇ: 1—

10 mW.

(2) >
XÚ: VR-6M (Vmax = 6 kV).

(3) ^NXÚ: MS-1.2(T).

2.2.2 QMC �Å&ÿXÚ
(1) ULN95 ýc��ìëê: �° (–3 dB) 0.5—

1 MHz.

(2) Type QFI/X 9>f&ÿìëê: ªÇ�
� 60—500 GHz.

(3) >
XÚ: ±20 V.

2.2.3 óÀ^NXÚ
(1) >Nì|: 25 kV, 1 MJ.

(2) óÀ^N: �» 28 mm, pÝ 180 mm, �p
^| 50 T, ó°� 40 ms.

2.2.4 �±ú$§XÚ
�±ú$§XÚdý�õ�ý9V�Ú�!
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ý � ~ Ø " (^ ¡ Å � ")! § � ¤ (Lakeshore

331) 9Ù¦N�|¤. 316 L Ã^ØCg+	9
� 26 mm×0.5 mm, S9� 21 mm×0.5 mm; ^5ý

9�ý�Y��m� 2 mm; ²LÿÁ�±ú$§
XÚ�$§ÝU
­½3 2 K. ã 3 �óÀ^N9
�±ú$§XÚ¢Ôã.

ã 2 r^|pª ESR C�¢Ôã

ã 3 óÀ^N9�±ú$§XÚ

3 ù�� (ruby) �¬� ESR ¢�

Äk¦^µÓ©f"Åò�±ú$§XÚ�
ý�õ�ý9Y�Ä� 10−4 Pa, ¿�±�±. ,�
3$§XÚ	�5÷��, ù��¡òóÀ^Ne
%� 77 K, ,��¡ò�±ú$§XÚ	9�±

3 77 K, ~�	9éS9�±�9Ë�. 3¿©ý
e�, ò�±5\�±ú$§XÚSÚ�, d�ý
�õ�ý9Y��ý��� 10−5 Pa êþ?. mé
~Øý�"ü$�±úþ�í�Øå, ¦�¬§Ý
ü$, ã 4 ��¬§Ýü§­�. ��±5\�, �
¬§Ý×�ü� 4.2 K; 4.2 K ­½��mã=�Ñ
x�±�m (��� 1.4 h). �¤Ñ��'4Ñ�
+�z, mé~Øý�"ü§, �ª¦�¬§Ý�
� 2 K, §Ý­½Ý� ±0.01 K.

ã 4 �¬§Ýü§­�
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3�¤ü§�, m©?1ù�� (ruby) ESR ¢
�. �
O(I½��^|���, ÿþ�¬�I
O�¬��Ä£�ÄéR (DPPH) þ!·Ü. ¢�
¤^�ªÇ� 300 GHz; >Nì>Ø� 10 kV, éA
�p^|� 21 T; c?��ìOÃ©O¦^ 5, 2

Ú 1.

ã 5 ´ ¢ � ¤ ¦ ^ � ó À ^ | Å / Ú �
A�ù�� (ruby) �¬ ESR Ì. ¢�(JL²,

DPPH ���áÂ¸Ñy3 10.590 T, ù�� (ruby)

� ¬ ¥ Cr3+ l f � n � � � á Â ¸ © O Ñ y
3 10.418 T, 10.832 T Ú 11.249 T. �c?��ì
OÃl 1 O\� 5 �, ��áÂ¸rÝ¥�5Cz.

��áÂ¸^| ���

∆H1 = 10.832 − 10.418 = 0.414 T,

∆H2 = 11.249 − 10.832 = 0.417 T,

ÿÁ(J�©z [5] �������, T©z
�(J�� ∆H = 0.42 T.

ã 5 21 T óÀ^|Å/Ú�A� ESR Ì

4 (J�Ð"

I [ ó À r ^ | � Æ ¥ % (Ê) ® � ¤ ï
�IS1�@óÀr^|pª ESR C�, ªÇ
� 210—370 GHz, �¬§Ý� 2—300 K, ^|r
Ý� 0—50 T. ¢�ÿÁ(JL², óÀ^|Å/
­½��; �±ú$§XÚU
��¬Jø­½
��$� 2 K �$§�¸. TC��Ì����
Å��ìÚ QMC �Å&ÿXÚó�­½, 3ªÇ

� 300 GHz ¢�¥, ¤õ*	�ù�� (ruby) �
¬¥ Cr3+ lf� ESR Ì. r^|pª ESR C�
��Ïï�òrÅ
ªÇ*Ð� 200 GHz ±e
Ú 400 GHz ±þ, �zÆ!ÔnÚ)Ô�+��2
��ï<
Jø��r��!m��!ú��¢
�²�.

AOa�F�À��Æ7áá�ïÄ¤ H. Nojiri �Ç

3C�ï�L§¥�¤���Eâ��.
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Abstract

High-magnetic-field, high-frequency electronic spin resonance (ESR) facility has been first developed in Wuhan National High

Magnetic Field Center, China. The facility can achieve a frequency range of 210—370 GHz, a temperature range of 2—300 K and

magnetic fields up to 50 T. The ESR facility has been tested with a sample of ruby. Clear ESR spectra of Cr3+ ion are obtained.
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