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Abstract
We have a plan to produce a high flux x-ray for medical use by using a Fabry-Perot optical cavity in which

the laser pulses from a mode-locked laser are stored and enhanced [1]. In this plan, the X-ray is produced from the
Compton scattering of electrons in a storage ring with the laser light in the optical cavity. In order to increase X-ray
flux, high power laser light is necessary. We show the enhancement of the laser power from the mode locked laser
with a Fabry-Perot optical cavity.
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Wave length 1064 nm
Power S 6W

3.2 Tilt locking
G 3 � & H 0 I 4 � 5 J

� � � � R � � � � � � � � � � Q ! T � 7 � �
) K L 7 � � 9 > � �

0
� $ � + �  � � � - . U V W

� X � ; * % � � W � � � � � Y Z ! � � 8 � # $ �% � & 9 > � � 6 \ � 9 [ 8 �
(

�
5)

+ \ � )
TEM/ /% � & � � � = � �

TEM/ / % � & � 6 \ � ] R � �
� Y Z ! 9 [ ' � ^ � % � &

TEM_ ` a b cd A e f cd A g
� 6 \ � X ] # $ * + . h ^ � � � � � � R � � �

> � i ' ;
TEM/ / �

TEM/ 0 � ] ' " j k ' $ * E
_ � �

6
� B C

A (
? @ A

;PD1)
� B C

B (
? D A

;PD2)! K L 8 � 9 > � ` 5 � � � � Y Z ! a W 8 X ] � +
O = �

(PD1-PD2)
4 L M � � �

6
� � & � $ � +

, C � O l ! � B * ; * $ * R � , Z � � � � � <
! � ` 5 � b m � � � � � � 
 � c � d � R Z � I �

e 8 n � ) * � 
 * ! � � � - � U V ! W �
Tilt lockG 3 � & H 0 I 4 � 5 J � 6 = 8 � o f ! 3 � +

3.3
O l p q

r g h � � � � � � � � � � - .
laser

� X i 7 A
; 9 > � ` 5 � � s t : 8 �

(
�

7)
+ j u 9 > � ` 5

R v 7 8 $ � � W � .
cav d b w .

laser
� T � ' ; *

� + . h ^ � � 
 � � W 9 > � �
0

� $ � � g x R
, & $ # $ * � � � = > � � � � � � � � > � y �
� K T : k : 1 l � - z � � � u � � { ] � � +


 
 " # j a ! u � � � < � = > ! W � � � � �
` 5 � F _ � | } �

0.78
! 3 � 
 � R ~ f ! W � +

Proceedings of the 1st Annual Meeting of Particle Accelerator Society of Japan 
and the 29th Linear Accelerator Meeting in Japan (August 4 - 6, 2004, Funabashi Japan) 

 

666



�
6: Tilt lock error signal

�
7:

� � � � � � � � � 	 


� � � 	 
 � 
 � � � � � � � � � � � � � � � �
� � � � �

Finesse � � 
 � � � � � 
 � � � � � 	
 
 � � 
 � � � � � � �
� � �

Finesse � � � � � � � � � � � � � � � �
�
cav

� �  � � � � ! " � # � $ � % & ' � ( ) *�
cav

� � � � � � � + + �
FWHM

� � � � � � 	

 � � , � � � � � � � � � - � � � �

Free-Spectral-
Range(FSR)

� � � � � � , �
1

� � � � 
 . � � �
� � �  / � � � � � �

3.0W
� 0 ' 1 ' � � � � �

� ! " 2 	 � 3 4 5 ! ' " 6 7 8 # 9 $ : � �  �
0 ' 1 ' % & . ;

laser
� < = � 0 ' 1 ' % > 9 � (

) � � � � � � � � � 
 � � �
1.9W

� � � � �

� ' (
)


 * + ,
- . +

- / 0 1 (3)

.
cav ,

-
2 3 4 cav (4)

+ � 5 6 7 8 9 : ; < = > ? @ A B C D E F G H IJ K L 5 6 7 8 9 M 6 D N < O < P �
230 � = � �� � � � I L

690W
= � � < 	 
 � � I � 
 � H � 	� � F G

4 . � �
� � � D �

Finesse
- , � � � � D 
 � C

230 � L
690W

= � � < 
 � � � � � � G � < � � � < � � � 
300kW

D E F G ! " , # cav
* # laser

� $ F � L >% D � ! " , � = � & � A B ' � � � ( ) * � + �

,
8:

5 6 7 8 9 � - = A B � ! " = . / 0
� G A B ' � � � ! " = 1 2 � � � 2 * 3 4 D & F G5 6 � ,

8
� + $ G > % * � 7 
 8 9 � � � 
 F G

5 6 7 8 9 : # cav ; < = � = �  >
Tilt locking? @ A B C D � E F G H � I J � � 	 L

Tilt lock K ; A
E L M N � O

1
= P Q � R � $ � = = S = D ! " , �= T U � V W � 
 X 
 G ,

7
= ( � D � X 
 Y � Z

D [ \ W � � \ ] ^ _ 0 	 E F G ` � A B ' 	 ( )� X F ? @ A B C D � E F G H = a b 	 c d D E F G

5 . e f g h i
� j L

ATF k l � l L m l L M � N < O < � N F

 � E F G H � n l F o < N $ F H � � p q � � �r � 
 E F G H = a � � s W � 
 F G t u @ �

ATF
k l � l L m l L M v w x < H � y � � z { � | F

H � � } ~ � J I L � � = J ] � � ; � < � � � �� D E F G
Cavity specification

Cavity length # � � � 209.94 � 0.006 mm
Beam waist 50.6 � 2.4 � m
Finesse

- �
3000

5 6 7 8 9 �  \ D = � � = : � = S = � � � $
F G 
 � C �  \ D = � � � X F 	 L n l F o < N =� � � 	 � l � � o � X K L \ � 7 8 9 � � D N <

O < � � J K � � � � I L ? C 7 � v w x < H � z
{ � | F H � 	 D & F � 
 ] � Z 	 E F G � X � �  

> � 
 � 5 6 7 8 9 =
beam waist

�
180 � m

D E F G
\ � H = r � 
 7 8 9 � � 
 � � N F N < O < 


� = G F o � s ] �   D E F G
¡ ¢ £ ¤

[1] J.Urakawa et al,Proceedings Cool 03.

[2] H.Sakai et al, J.J.Appl.Phys 41 (2002) 6398.

[3] Y.Honda et al, Phys.Rev.Lett.92 (2004)

[4] R.Jason Jones and Jun Ye,Opt Lett.27,1848(2002)

[5] R.Jason Jones et al, Opt.Commun.175(2000) 409

[6] D.A.Shaddock et al, Opt.Lett.24,1499(1999)

Proceedings of the 1st Annual Meeting of Particle Accelerator Society of Japan 
and the 29th Linear Accelerator Meeting in Japan (August 4 - 6, 2004, Funabashi Japan) 

 

667


