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Abstract

We developed Titanium Nitride (TiN) coating system for KEK B-factory (KEKB) copper beam ducts. Magnetron 
sputtering was conducted and the beam duct was heated to 130 degree. The thickness of Titanium Nitride (TiN) was 
200 nm. The preliminary experimental results showed that the maximum secondary electron yield (SEY) of this coating 
was 0.83. A 3.6 m beam duct with ante-chambers was successfully coated by using this system. This duct will be 
installed at KEKB Low Energy Ring (LER) this summer. 
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�3.(a) eTiN¼�SEY;\I½b�¾¿ . (b) 
150À-200 nm TiN¼�SEY�f?RL.
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ÌÍÑ£;ÜÝ�¾¿.

 p¡¢v£z¤¥¦

3.1���3

�4#KEKB
��
GHI�TiN�IJ�G��
��ð
P� 8ÉsaÊ>KXw!�
GHI�

�H$3.6 m67!8�IJ�G����Ìñm<
òó$%J�R��G\;ô�õÛ67!8RöQ%

ñ��6$4÷Ö�²dN�\��L(�H800 mm)
Pv�QXrs%�IJ�G�$��LP÷bQ<

1>Vø8PR%�IJ�G�Ò�Ñ£ùú$%

�
GHI#ûbKRiI�I6Vø8ü%��v

� !Ti`�S��H$®4.2 m67!8

-210-



Proceedings of the4th Annual Meeting of Particle Accelerator Society of Japan 
and the 32nd Linear Accelerator Meeting in Japan (August 1-3, 2007, Wako Japan)

A1. ²dN�\��Leà6�TiN¼p�ý£.
TUFG

(Å/sec)
0.083

0.071

0.025

2VWXY-Z

(nm)

60
52
18

95'[\]^

Y_` (mm)
0 ([\)

200

400 (95'Ya)

TUFG

(Å/sec)
0.083

0.071

0.025

2VWXY-Z

(nm)

60
52
18

95'[\]^

Y_` (mm)
0 ([\)

200

400 (95'Ya)

3.2�IJ�G�qU
KEKB�
��
GHI#$¼ÄÅPÉsaÊ!
R`�gIR1awXw<wR`%¼ÄPTUL�
�K6mq�I !M;$Eþ<w8JM6%¼Ä
ÅLÆÇÈ1awRJ�R�
GHIP�wX¼�
p�ý£T+PVWR8��L��%��b>200
mm��400 mm(��L��)�3à6¼�p�ý£P
T+QRnoPA1#� 8<r%��L��6�
¼�p�ý£1J�R��G\�Ò;õ�£#<!
Ùø#%D&&ª;²dN�\·¸$�ùúQR8
M�noÙs%2ÒÁrY#��LP200 mm���
÷H¹K�%�
GHI@�#$~	©�#200
nm(=18+52+60+52+18)��IJ�G�1tHK!M
;1¬b!8
�
�U�noPu�QX�
GHIP150ÀP
6°�QR;M
%Ti`�S1��QX�?R��
��b>|KXQPø�1¬bWR8M�°�#Ù
!��P<!�IGHI !R`%����IJ�
G�$iI�I��+Ñ£P130ÀP6��XVø

M;#QR8

�4. �IJ�G���ê�.

3.3no;�����

MK>�noP�P_X%UGJ�
GHIaY
QIK�?R(3.6 m)#130À-200 nm��IJ�G�
PtQR8�5#�IJ�G����?R@p�ð

P� 8�IJ�G��"#����?R1��
#<WXrs%TiN�IJ�G�1p�QXw!�
1r�6Y!8
���3.6 m��?R��IJ�G�#3QRÒ
Á$38ÒÁ67WR8�IJ�G�ÒÁP�� !
R`#$%²dN�\·¸PÞI !�QXD&&
ªP L 2317!8QbQ%D&&ªP L 
;Ti`�S�Ñ£1y1WXQPøR`%`�S�
��1!�;<!8��$Ti`�SP"# !<�
�$%PtQ%�IJ�G�ÒÁ���Pqâ!�
+67!8PR%&'(=k�OoPÏÐ !R`
#$%��#TG�6&'(PT+Q%�IJ�G
�PtQXw<wUGJ�
GHIaYQIK�?
R;ij !M;12367!1%JK$2008�#
Vø�+67!8

§¨©ª

[1] Y. Suetsugu, et al., “Recent Studies on Photoelectron and 
Secondary Electron Yields of TiN and NEG Coatings 
Using the KEKB Positron Ring” NIM-PR-A, Vol.578, 
2007, pp.470-479 

[2] Y. Suetsugu, et al., “R&D on Copper Beam Ducts with 
Ante-chambers and Related Vacuum Components”, Proc. 
EPAC2006, Edinburgh, Scotland, June, pp.1438-1440. 

[3] P. He, et al. “Development of Titanium Nitride Coating for 
SNS Ring Vacuum Chambers”, Proc. PACa2001, Chicago, 
June, 2001, pp.2159-2161. 

9*bM%Qc 9*bM%QX9*bM%Qc 9*bM%QX

�5. TiN�IJ�G�HKRUGJ�
GHIaYQIK�?R�@B.

-211-




