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  The microscopic plastic deformation behavior of 

polycrystalline aluminum sheet during uniaxial tension is 

experimentally investigated by a confocal laser-scanning 

microscope. The grain rotation is measured from images of 

specimen surface before and after deformation is proposed.  

Digital image processing technique is applied to the surface 

grain image taken by the CCD camera. The experimental data 

obtained from many grains are statically processed. It is 

shown that the grain rotation is large when the shape of grain 

is close to a circle. Discussions are made on the relation 

between grain rotation, strains of grains and various factors 

affecting them, such as grain size, grain shape and slip-line 

angle.  
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��� Frictional characteristics of a slide guide with 

hardened mirror-like surfaces  
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����� Proceedings of the third Asia International�  

Conference on tribology, Japanese Society of 

Tribologists, T�`���`<�``Ñ�```�� 


���� ���`�����`=�^a�

���

To realize a high-performance linear slide guide with lower 

friction coefficient in the wide sliding velocity range and high 

damping performance, recently the authors have proposed a 

linear slide guide having hardened mirror-like sliding contact 

surface. In this paper, using linear slide guide models, the 

effects were examined of the sliding contact surface 

roughness, the surface texture and the guide materials on the 

friction coefficient in the sliding velocity range from 1 

mm/min to 50 m/min. Fine finishing of hardened sliding 

contact surfaces and setting up rounded narrower sliding 

contact surfaces on each side of the slider were effective 

means to reduce the friction coefficient in the wide range of 

sliding velocity. 
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To improve the delayed fracture strength of ultra 

high-strength low alloy TRIP-aided steels with bainitic ferrite 

matrix (TBF steels), the effects of aluminum content on 

hydrogen absorption behavior and delayed fracture 

properties of 0.2%C-0.2-1.5%Si-1.5%Mn TBF steel were 

investigated. When aluminum was added to the TBF steel, 

the diffusible hydrogen increased. It was expected that the 

hydrogen was charged not only in retained austenite films but 

also on lath boundary. Delayed fracture strength of aluminum 

bearing TBF steels was significantly increased, compared 

with conventional TBF steel. This was mainly caused by 

suppression of the stress-assisted martensite transformation 

resulting from the stabilized or carbon-enriched retained 

austenite and hydrogen trapping to refined interlath retained 

austenite films and lath boundary. 
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In the present study, the effect of YAG laser cutting on the 

stretch-flangeability of 0.1-0.4%C TRIP steels was 

investigated. The stretch-flangeability (λ) of holes obtained by 

either laser cutting or hole-punching decreased with the 

increasing carbon content in the conventional TRIP steels (PF 

and BF steels). On the other hand, we demonstrated that YAG 

laser cutting contributed to the improvement of the 

stretch-flangeability balance (TS×λ) of 900MPa class AM 

steels with 0.3%C compared with the hole-punching, as well 

as the stretch-langeability. 
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In the present work, effect of YAG laser cutting pulse 

energy on stretch-flangeability in 0.2C-1.5Si-1.5Mn ultra 

high-strength TRIP-aided sheet steel with bainitic ferrite 

matrix (TBF steel) which were austempered at 375 or 450v 

was investigated for automotive applications. When a suitable 

condition of laser cutting is selected, the stretch-flangeability 

of laser cut hole is better than that of punched hole.  

 

 

� 	� !"� 

��� {[w.Ô¢RÒÉ§TUVÝW'X(YZÅH 

����� PQ�RS 

���	� av&·Z[KÊVxÊVyzË�ÉÃ�

 [ 


���� ���`������a 

���

Ô�¢RÒÉ§TUVÝW'X(YZÅH-~N01}

~TUVÝ �k®Y�o#ÁAB<®$W�T{| W�'

6�*}ÅH�x�X(YZÅHAÇÂ0{[w.' 

!-U~�}uT{| W'3°H6��w{[ w.Ax

rsí.�}uq(w{[w.Axrsk®Y�o#

ÁAB<®$<�´�o�öhr}q�AxSí.�

}<�v�AUö'6�o$<#e�}}~���©

(}u{[w.T{|Ww�J'T{|W�ê¾�s�t

X(YZ¢R-��}uq(w���«¨��±A

³í01��»f���®$�x�<�v�oUö'

6�-*}�}q��x���»f���®$'�

�¹�p?>Axrs��EF,]KoÄLl(}q

�Ap��}���©(}u��

 

 

��� ���Ü�Ô�¢RÒÉ§TUVÝW'X(YZÅH 

����� I�v ��PQ RS\v� '«~

M� ]«^J� _ 

����� ÊxÊZXK[: �� �ZX?=r89!"

� [�������	 ���^��

��	
�	 
�������	

��

���������������� !"#$%&'()*�

+�,!"#$ -./01234567/8%9!:; %<=>?

@A��BCD�������EF)GHIJK1L/8�

�=MN&OPQ�R!:;%S,GHIJK1L/8TUVW

� � � � � � ���� ������

�����

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

����



 5

XYZ[)*�Q�Y\]^@A>?_S`aQ�Rb�S,

GHIJK1L/8�cd=>?Y873ef���+gh

ij��Rk�,GHIJK1L/8TUl?m�YZ[)

*�Q�Y\] !:; %=������SZ[Q�Rb�S,

nopGHIJK1L/8S����qrs=tu1vw/

8xyYz{f�,|IJK1L/8}~p��=>?=�

�&z{Q��+ghij��R�

 

 

��� ����Ü�Ô�¢RÒÉ§TUVÝW'X(YZÅH 

����� IPQRS\v'«~M]«^J

_�  

���	� KÊxÊË�:�Ñª�[V� [Vav¬

æZ[� ���������


���� ��������a 

���

����Ü�Ô�¢RÒÉ§TUVÝW'6�*}ÅH�x�

X(YZÅH-U~�}uT{|W'�*}6��w�

�»f���®$-��htk®�®$WÀg�£

®$WxS�U¨r}uq(wT{|WwWKA³í

01��»f���®$AU�'6�o$<#e�}

}~���©(}uT{|Wwk®�®$WÀg�£

®$WxS��tX(YZ¢R-³�}uq(w�

�»f���®$o6�-*}�}q���»f�

��®$'Àg�£®$?>o�.l(}q��x

���»f���®$'��¹�p?>AxS��E

F,]K-ÄL�}q�Ap��}���©(}u�

 

 

��� TUVÝWa'��A<£mHAÇÂ0b{c¿fd

�lNO' !�

����� IfJ� g«pq� h��� �\v�

'«PQ� RSrM� G«´e� �

S 

���	� P�	ZX[� :�`�ZX?=r89!"

� [Vav¬æZ[� � ����^����


���� ��������a 

��� �

TUVÝWa'��A<£mHAÇÂ0b{c¿fd�l

NO' !-U~�}uTUVÝWa'��A<£mHw

¿fd�l'�j-./01q�AxSÓ£���

��'�(xS��)�}uq(w¿fd�lAx

S�l·AÓ£�����l·A¹©(1Ü(?

l·Yl·AW�Ax1-o¹©(htq�Ap�

�}���©(}u 

 

 

��� Ò±»f��£ÓfØÙ-)�}Ô�¢RTUVÝ�

�k®Y�o#ÁAB<®$W'X(YZÅH�

����� IPQRS�J��\v'«~M«�

^J_�

���	� av`W�[� :�Ñ��© � \[�

� � � � � ����^��


���� ���������=�^a 

���

g(}X(YZÅH-�01Ô�¢RÒÉ§TUVÝW

-�!01}~ATUVÝ�k®Y�o#ÁAB<®$

W�T{|W�'6�*}ÅH�x�X(YZÅHAÇÂ

0»f��£ÓfØÙ' !-U~�}uT{|W'�*

}6��w��»f���®$�¡��¢ª$£ºo

í.01A�rsUöhr}uq(wT{|WKA*}

l(}6�o¡�A$<#el(}}~��¤l(}u

T{| W'X(YZ¢Rw¡�¢ª��¥Ro�öh1

A�rsNÚ�}u¡�¢ª��¥R'T{|Ww6��

p�x�F,�pÀg�£®$?>o�.l(�

¡¦�hi§'6�'¨0o�.l(}}~�tX

(YZ¢Ro¸©(}���©(}u�

�

�

�©þªË� 

 

�� !"� 

��� «¬!�Ï-e®�}�@��¯°'î�� 

�'CD�±� 

����� Ia~²
³s,7J´�L��ªüµ�

¶�·�¸«��©þªË 

���	� �T×<¥@Z[KÊË�:57�@É\[ 

� � � � � ¹ë� ��� 


���� ���`������a 

���

 «¬!�Ïd&·��sº�Ü»�ÉQNO'úû-

Hr}u�'��RF�Ó#�-«)îQ�}º�Ü»�'

NwM\ 30 at%)�r}uca��sITO45<�-

dt}o½®9�-_100V�R¼.01q�AxS

Q´¯°�'´'ÐoÄLl(sº�Ü»�̄ °Q´oõù

�hr}uüAº�Ü»�̄ °'Z*½ÅH'CD-Hr

}��º�Ü»�̄ °'1.5eV)'¾wNoí0A�(í.

�¾o2¿104 cm-1'�'Å�gÆfwNoí.01

A�(sÅ�gÆfo¿À01moò¨r}uq(w

vJ'Ní.���AZÅ�gÆfÆ�#ew\�

öh1o�' �ÁNA9�gAÂ�@ABC½£

¼�fg'¿#¼�A$o¢ö"(}÷���}u 

�PQ���R�TZ[g�	
!"ÃÄÃ� 

 

 

��� CuGaAlS
2
Å�$-dt}6¬!�Ï'úû�  � � �

-�¡Q -́ 

����� IÆJÇ:ÌÈG_K��_©þª 

Ë 

���	� �T×<¥@Z[KÊË�:57�@É\[� � � � ������

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

����



 6

� ¹ë� ����


���� ���`������a 

�� 

� SiÇ�GaAscaNA6¬LED!�'cv�h 

1CuGaS2'¯°Q´-�Ó#�¢£¤«�jCVD 

«)�qhr}uX?�É�ÊÁ$g'��xSi� 

©''É�CuGaS2'Q´oË�l(}uÌ8wQ  ́

�«'��N9Yfg'��AxS �¡@-e®0 

ú3o�1u�PQ���R�TZ[KÊË�ÍÎÃ 

ÄÃ� 

 

 

��� ÏÐG-w.�}ÔÍ�$Y123'ÅHA¥0 

189 

����� IPJµ_JÍÑÒÈJÓ�©þª 

� � � Ë 

���	� �T×<¥@Z[KÊË�:Ñ��@É\[� � � �

� ¹ë� ��� 


���� ���`������a 

���

� ÔÍ�$)�1YBa2Cu3Oy(Ô���ÕA¦Ö�'ÏÐ 

G(Ag2O)-.�½gÁÅHAi'xCh !o�1  ̈

89-Hhr}u�'�� Ag -\�Aw.�s�

�Q-H�_ Ag 'ú0�ow.�Aêës¦ÖÀh

öh1q�oò¨r}uAg×w.��Agw.��

}Ag-1�gw.�AêëAg-��}w��gw

.�'ÁCoØN�´o~N�}uq(w Ag 'w.

oÅH~NA\�ö¥���}w.�oUtÁi

½gÁ'ÅH~NAú3h Ag �oUö�1}~Ü�

��©(1u�PQ���R�TZ[KÊË�ÍÎÃ 

ÄÃ� 

 

 

��� ÔÎÏ½#AÂf�-dt}SicaN§'6¬ 

!�Ï'î�A¥0189 

����� \ÙÚ_IÛN«_K��_©þª

Ë 

���	� �T×<¥@Z[KÊË�:57�@É\[ 

� � � � � ¹ë� ��Ñ 


���� ���`������a 

���

� v89)wSi-6¬LED'ca��s`d�� 

J'6¬LED'!�)�1InGaAlN�'´AÎ 

Ï±¡'-AxSXÜ1ÐN�p-{Ý}~CuGaS2 

�ZnIn2S4-�(Þ(¡nm'ßl)kàAá100� 

Q´01q�Ax1ÔÎÏ½#AÂf�-dt1q� 

A��'câúû-Hr}u��CuGaS2¯°'î 

�-¯°Q´A*�st1®»£�f��Ó#�« 

AxrsHr}uQ´¯°wCuxGaySz�hrst} 

o�ã'�ä�ä�)wh¨r}u�}å�'��oU 

¨r}uÌ8wca±R'M*@��ã'äQê' 

æQNO-Û�^1q�)�1u�PQ �� �R�TZ

[KÊË�ÍÎÃÄÃ� 

 

 

��� CuGaAlS
2
-dt}6¬!�Ï'câúû 

����� IÆJÇ:ÌÈG_K��_©þª 

� � � Ë 

���	� The 8
th

 IEEE Hiroshima Student Symposium 

� � � � � ¹ë� ç�Ñ� 


���� ���`�����Ña 

���

� v89)w6¬èéê'ca��sM6EAwÒDÎ�

hÅ�$)�1ëìíwcº{î-`d01u�¨��

ëìíwcº{î��ìí'!�A`dl(st1cº»��

'´AwÎÏ±¡'ï�À#�o�1u�q)�

V�VVV�ðVñ@ÉGÅ�$-!�A`d01q�)q�

'îå-�q01q�-ef��}uqq)w:«�

ò���sëìíwcº{îcaNAÜócºë�'¯°Q �́

-Hr}')��-<*01u�The 7
th

 IEEE Hiroshima  

Section  HISS� g�e¿,£�f�n£ÃÄÃ� 

 

 

��� Y123ÔÍ�½gÁ§'å@ôw. �A¥0 

189 

����� IPJµ_JÍÑÒÈJÓ�©þª�  

� � � Ë 

���	� The 8
th

 IEEE Hiroshima Student Symposium 

� � � � � ¹ë� ç�Ñ� 


���� ���`�����Ña 

���

� Ò�<b{º�Üó�õ�öb���Õhi'ÔÍ�$¤AÏÐG-

w.�<ÔÍ�$Ai'xCh !-�xÂ0¨'8

9o÷>AHhò(st1�ÔÍ�$¤AÏÐG-w

.�}ø'ÔÍ�ÅH'�±wùfg �hiAxr

s�±oHò(st1u�}À®��f �AxS

ÔÍ�H'ú�û�N¸·'�}Hhi'ülo)�

1q�oý©(st1u�þ�����&·öUé����&

·Õ§' {�w.w�¡±R-Ò¬l�1��o�1

q����¨' Ué����&·'�TÅH-~N)�

1q�Ué����½gÁÔÍ�$'ÔÍ�A��01±

RöT�Õw{�w.AxS~N01q�hio<*l(s

t1uv89)wb���A{��õ�-.�À®��f 

�Ax1ØNÅH-�±01q�AxS� AÏÐ

Gw. �Ax1ÅH'?@-�±�}')<*01
�

�

�

��� �@��¯°'«¬!�Ï��s'Fd 

����� IJ´�L�a~²
³s,7�È	

�
�ªüµ¶�·�¸«��©þªË 

� � � � � � ���� ������

�����

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

����



 7

���	� The 8
th

 IEEE Hiroshima Student Symposium 

� ¹ë� ç�Ñ� 


���� ���`�����Ña 

���

v89w a-CN
x
-dt}«¬!�Ï'�!-eE

�01uv<*)wÀ®ÁÂ®ECR e<¯ÀCVDw

W�RF�Ó#�wW ' 2��) a-CN
x
ÉQ-Ht

ÉQNO'úûZ�±��A�ts
ë1uÀ®

ÁÂ®CVDÉQ�} a-CN
x
'CL�±-Hr}��

a-CN
x
wC-H�É�C-N�É'���-Õ£$Âfg

01m)«¬!&·��sªò)�1u� �  

RF�Ó#�wW ) a-CN
x
-ÉQ�}��NoM

\ 30 at%'a-CN
x
o ITOcaNAÉQ)�}uZÅ

�gÆfw�J'<*�.hSNí.A��ht¿#

¼�A$�}uq(wNí.A��hC¾gf�A$

xS LP Ax1=>�R'Õ(o¢ö"(}÷���

st1u 

 

 

��� CuGaAl�
2
-dt}ý6¬!�Ï'�¡Q  ́

A¥0189 

����� IÌÈG_æ��K��_©þª

Ë 

���	� �Ï×<ß�Z[¥ÆË�ZX[89!"

� [� � ¹ë� C1-1 


���� ��������a 

���

� v89)wca- SiNGaAs'Å�$A?�±-

�-�ñÅ�$-!���}6¬ LED-î���J

'îå-�q01q�-e®�}u%îj CVD wW

)��'��caACuxGaySz'4kAQ��}uq

(wAr5�)Cu�S-4kl�H2S5�)Ga

�S-4kl�}��)�1���©(1u�¨�

Ar�H2S-��A¯��s#0}~A��@l(s

t1õùHo�S*Öh9YfgNO-¹�^1ú

3o�1u�¡H'���Ì8'äå)�1u 

 

 

��� «¬LED'� ¬H@A¥0189 

����� I�M�7;�A�ü³s
7ÌÈ�

G_©þªË�

���	� �Ï×<ß�Z[¥ÆË�ZX[89!"

� [� � ¹ë� C1-2 


���� 2007�3�7a 

���

� ìí«�EA`dl(st1«¬ LED w

YAG-LED)�1u�¨�P� ¬CD¡Raw��

�Òt')����sdt1Aw�' ¬H-��

01ú3o�1u���Êw «LED'NA5��

$-���s ¬H'~N-�r}oÌ�w�(Þ

(!�ÊÁ$go.h1��'LED'ä¹Éò�A

xS�ÊÁ$gï- ð ¬H'!h1~N-¸¹

}u"$EA�'��'LED�w#$LEDNA%

&''6()¬'�$-���}�'��C1

�w YAG-LED )�1u�Êwq'�«AxS

Ra=^`�� �tC�t ¬H-¸1q�o0J}uv�

 )w�LED)' ¬H��A¥01�ïZ¿f�n

£�������-<*01u�PQ �� �R�Ï×<

ß�Z[¥ÆË�Ë�´ÃÄÃ� 

 

 

��� ÔÎÏ½#AÂf�-dt}Sica§'6¬! 

�Ï'î�A¥01úû�±� 

����� I\ÙÚ_ÛN«_K��_©þª

Ë 

���	� �Ï×<ß�Z[¥ÆË�ZX[89!"

� [� � ¹ë� C1-3 


���� ��������a 

���

� v89)wSi-6¬LED'ca��s`d��

J'6¬LED'!�)�1InGaAlN�'´AÎ

Ï±¡'-AxSXÜ1ÐN�p-{Ý}~CuGaS2

�ZnIn2S4-�(Þ(¡nm'ßl)kàAá ����

Q´01q�Ax1ÔÎÏ½#AÂf�-dt1q�

A01uqq)w:«�e�h1 CuGaS2'î��

SEMEPMA�x�XRDAx1¸·CDA�ts


ë1u 

 

 

��� Y123ÔÍ�½gÁ§'ÏÐGw. �A¥0 

189 

����� IJÍÑÒPJµ_ÈJÓ�©þª�  

� � � � Ë 

���	� �Ï×<ß�Z[¥ÆË�ZX[89!"

� [� � ¹ë� Ü��� 


���� ��������a 

���

� ÔÍ�$¤A¦Ö�'ÏÐG-w.�}ø'ÔÍ�

ÅH'89wìí'�q*Á�>il(sthtu�

q)�ÊwÔÍ�$)�1YBa2Cu3Oy(Ô���)A¦Ö

�'ÏÐG(Ag2O)-.�½gÁÅHAi'xCh !

o�1¨89-Hhr}u�'�� Ag -\�Aw.

�s��Q-H�_ Ag 'ú0�ow.�Aêës

¦ÖÀhöhr}u�¨�ØNÅHAw Ag 'w.o

ÅH~NA\�ö¥�01q�oò¨r}uÌ8w

Ag 'w.�o�'��½gÁ'äQêA+ìl(1

î�NO-Û�^ØNÅHÖÏÐGU�w.' 

�-,rst�}tu 

 

 �����

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

����



 8

��� �@��¯°'«¬!�Ï��s'Fd�

����� IMN�K�³s,7J´�L�·�¸

«ªüµ¶�©þªË�

���	� �Ï×<ß�Z[¥ÆË�ZX[89!"

� [� � ¹ë� ÜÑ���


���� ��������a�

���

� v89w º�Ü»��A--.�} º�Ü»�./ '«¬!�

Ï�!-eE�01uv<*)w U|�Ó#�wW�-

dtsÉQ-Hhr}uU| �Ó#�wW)ÉQ�}

º�Ü»�'0è�±-Hr}��º�Ü»�./o`Ñ�12�'¬�

4Ò)Ýè!�}uxrs º�Ü»�«¬!&·'î�

wÜ�/�É�Ü�»�É'���-Õ£$Âfg01m

)ªò)�1q�oò¨r}u�

�

�

��� ��j¯�«Ax1ÜóV1ë�¯°'î��

����� I345«K��_©þªË�

���	� �Ï×<ß�Z[¥ÆË�ZX[89!"

� [� � ¹ë� ÜÑ���


���� ��������a�

���

¯°7]�^'�ã&·��sÜóV1ë�o�1uìí

wî�«��sµS6k«oâ#)�1oq(A?

ò1ÒÕ�$�°«��s��j¯�«'�!-e®

�}u�'��7å@ÉGX$8�Å�9fg

�9Å�9fg9ï£-�É�}:â-dt1��j

¯�«AxSÜóV1ë�¯°-î�01q�oõù)�1

q�oò¨r}u�

�

 

��� Application for White Light Emitting Diode  

 using Carbon Nitride 

����� IYuta Iwano and Kunio Itoh 
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� w The purpose of this study is to make white emitting light 

device using α-CNx. In this paper, we report on α-CNx thin 

films prepared by using ECR-plasma-CVD apparatus and 

RF-sputtering apparatus, and discuss the experimental results 

of the optical characteristics. 

� As a result of CL measurement of a-CNx that was 

composed by ECR-plasma-CVD, we can expect a-CNx as a 

white light emitting device by controlling content of C-N 

combination and C-H combination. 

 As for the PL measurement of the sample which as made by 

RF sputtering, 650nm red peak was observed.  

Optical gap decreases as the N/C ratio increases, due to 

increase of C-N sp
2 

content. 
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For improvement the efficiency of the cold cathode 

lamp (CCL), it is important to select the optimum 

electrode material for reducing the cathode fall voltage 

(CFV). And it is necessary to grasp the relation between 

the electrode material and the CFV. So we attempt to 

measure the CCL's CFV with the indirect CFV 

measurement method using on the hot cathode fluorescent 

lamp. And by observing the negative glow on the 

electrode, the relation between the CFV and the negative 

glow condition is investigated. As a result of the 

examination, it is confirmed that the relation between the 

CCL's CFV and the γ coefficient of the electrode. 

Moreover it is cleared that the relation between the CFV 

and the negative glow condition of each electrode material. 

It is considered that the CFV measurement method is 

useful for estimating the performance of the CCL's 

electrode. 
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��� The Influence of the electrode material to the 

CCFL Characteristics 

����� IY. Takeda
1

 , R. Kitamoto
2

 , T.  

Uetsuki
2

 , O. Fukumasa
3

 

����	� Proceedings of the 11
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 International 

Symposium on the Science and technology of 

Light Sourcesp.135, May20-24, 2007, 

Shanghai, China 
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The influence of the difference in the electrode material on 

the CCFL's characteristics is investigated with the nickel(Ni) 

electrode, the molybdenum(Mo) electrode, and the 

tungsten(W) electrode. As a result of the examination, it is 

confirmed that the cathode fall voltage(C.F.V.) of the CCFL is 

influenced by the difference in the electrode material. And it is 

observed that when the electrode material is the only nickel, 

the negative glow on the electrode surface becomes smaller as �����

�������������������������������������������������
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the lamp current is lower. 

�
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��� Study on the Dependence of the Emission Point of 

Fluorescent Lamp on the Lighting Time 

����� ITadao Uetsuki and Hideaki Miyake 

����	� Proceedings of the 11
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 International 

Symposium on the Science and technology of 

Light Sourcesp.123, May20-24, 2007, 

Shanghai, China 
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The filament condition of fluorescent lamp which is 

dimmed by the inverter ballast has not been grasped clearly. If 

it could be grasped, the reliable fluorescent lamp system could 

be designed easily. Then authors studied if the fluorescent 

lamp system could be expressed by the simple electric circuit. 

As the result, they grasped the fluorescent lamp system could 

be expressed by the simple circuit of resistance and 

inductance for an operating system. 

�

 

��� The Characteristics of Electrode-less Lamp’s Plasma 

������ IMasahiro Ueda, Tadao Uetsuki 

����	� Proceedings of the 11
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 International 

Symposium on the Science and technology of 

Light Sourcesp.243, May20-24, 2007, 

Shanghai, China 
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In this paper, authors report on the relationship of the radial 

distribution of the electron temperature (Te) and the electron 

density (Ne) of the electrodes-lamp plasma to the operating 

frequency. They measured both the Te of the plasma at 

13.56MHz and that at 135 kHz. As the result, they find out the 

following things. 

 (1)The Te at 135 kHz seems to be the same as that at 

13.56MHz. 

 (2) The radial distribution of Ne at 135 kHz is difference 

from that at 13.56MHz. The maximum of the electron density 

at 135 kHz exists nearer to the center of the lamp operated 

with that at 13.56MHz. 

 

 

����Study on the Relationship betweentheelect

rode materials and the characteristics of CCFL 

������ IT. Ohira, T. Uetsuki, Y. Takeda, O. Fu

kumasa�

����	� Proceedings of the 11
th

 International 

Symposium on the Science and technology of 

Light Sourcesp.211, May20-24, 2007, 

Shanghai, China 
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To improve the performance of the Cold Cathode 

Fluorescent Lamps (CCFLs) used for the backlight of the 

LC-TV, it is very important to grasp the electron emission 

ability of the cathode of CCFLs. Authors have considered that 

the performance of CCFLs is influenced by the electron 

emission ability determined by the nature of the material, 

which could be evaluated by the cathode fall voltage (CFV). 3 

kinds of electrode materials, namely W, Ni and Mo, were 

used for this research. The measurement results showed that 

CFV of Ni was highest and that of W was lowest, and that the 

mercury influenced the performance of NG’s plasma. Authors 

consider that the gamma-coefficient has an important role for 

the measurement results. 
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��� Electrochemical etching of CuInS
2
 thin films for solar 

cells''�

���� Shigeyuki Nakamura�

����	� Physica Status Solidi (phys. stat. sol.) (c) Vol.3, 

No. 8, 2564-2567 (2006) 


���� ���`�^��a�

���

Cu-rich CuInS
2
 thin films for solar cell application were 

electrochemically etched to avoid a toxic cyanide treatment. 

Cu/In ratio and conductivity of the films decreased by anodic 

electrochemical etching. 

Although XRD patterns and SEM micrographs have not 

changed by the etching, Raman spectra revealed that the 

electrochemical etching was found to be effective for 

removing Cu-S secondary phases in the Cu-rich CuInS
2
 thin 

films. 

 

 

��� Facing Target sputtered Iron-silicide Thin Film�

���� IShigeyuki Nakamura,  Toshiaki Kittaka, 

Ryohei Hamata, Hidekazu Tabuchi, Takahiro Aoki 

and Shinsuke Kunitsugu, Ken'ichi Takarabe�

����	� Thin Solid Films, Volume 515, Issue 22, 15 

August 2007, Pages 8205-8209  


���� Available online 20 February 2007.�

���

The FeSi
x
 (x=2.4) thin films with the flatness to an atomic 

scale for mechanical and optical applications can be grown by 

a facing target sputtering. The optical properties indicate the 

films contain nano-crystalline FeSi
2
. The nano-indentation 

hardness of 10 GPa were obtained. The interesting thing is 

that Young's modulus is larger than that of the carbon-based 

materials with the same hardness. This means that the FeSi
x
 is 

more elastic, which could be characteristic of the chemical �����

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

����
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bonding of the FeSi
2
 with the large contribution of d-electrons. 

Furthermore, the electric properties at room temperature were 

measured for solar cell application. 

 

 

�� !"� 

��� Effect of H
2
S annealing for CuInS

2
 thin films grown 

by a vacuum evaporation method �

����� IAkaki, Yoji, Nomoto, Keita; Nakamura, 

Shigeyuki; Yoshino, Kenji�

���	� 17th International Vacuum Congress and 13th 

International Conference on Solid Surface 


���� ��������a�

���

CuInS
2
 thin films were prepared by the vacuum 

evaporation method. The source materials were CuInS
2
 

powder grown by a hot-press method. After the vacuum 

evaporation, the samples were subsequently annealed under 

air or H
2
S atmospheres from 100 to 500 ̊ C. The XRD spectra 

indicate that the CuInS
2
 polycrystalline films were 

successfully obtained by annealing above 200 ˚C. We found 

that the films became close to stoichiometry with increasing 

annealing temperature under H
2
S atmosphere. Furthermore, it 

is found that maximum grain size of the samples was about 

1mm from the SEM photographs. The carrier concentrations 

and the resistivities of the films were changed in the range of 

10
18

-10
23

 cm
-3

 and 10
-3

~10
0

 �cm, respectively, at room 

temperature and all the samples annealed in H
2
S indicated 

p-type conduction by Hall measurement. It is deduced that the 

almost sulfur vacancy in the films annihilated by the H
2
S 

annealing. 
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��� Preliminary Study on Arc Welding in Vacuum 

��� IHideaki Toya and Tomoya.Saito�  

���	� 22th International Symposium on Discharge 

and Electrical Insulation in Vacuum (Matsue, 

� �  Japan)  


��� ���`�^��

���

Welding technology in space will be required to repair 

the space station. Arc welding in vacuum should be more 

conventional than electron beam welding because of low 

voltage operation. This paper presents a preliminary study 

on vacuum arc welding. Arc was ignited by separating an 

arcing electrode (cathode) from the welding piece (anode). 

The former is composed of a rod with round tip, however 

the latter of a screw/nut set. Both of them are made of 

stainless-steal (SUS304). A pulsed-arc current up to 

approx. 3000A with duration of about 20ms was fed from 

a power supply that was consisted of a low-voltage LC 

circuit (135μH/0.04F/550V) with a crowbar diode. The 

screw/nut seemed to be uniformly melted by eye. The 

tensile strength of the welded piece was measured after 

welding test. However it was low in comparison with a 

TIG welded piece that was done in an atmospheric 

pressure. One-dimensional thermal conduction was 

analyzed in a finite welding piece. The calculated result 

showed that the melting depth could be over 1 mm when 

the arc current flows for more than 10-15 times longer 

than that in this experiment. Farther investigation is 

required to find appropriate conditions (arc current, arc 

discharge mode, welding material, etc) to realize 

satisfactory arc welding in vacuum. 
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Recently, Intelligent Transport System (ITS) is actively 

developed. There are big development areas in it. Within 

those areas, the research on detection and recognition of the 

road sign is one of the most important development areas. In 

this paper, we show the process improvement in order to 

extract the contour line and recognize the road sign shape 

from it. We have proposed the new extraction method of the 

contour line and internal areas from the road sign 

instantaneously by using the Self Organization Map (SOM). 
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On Intelligent Transport Systems, the road sign detection 

and recognition from landscape images is actively developed. 

The examination case was only seen on the shape recognition 

as the preprocessing of extraction by Active Net. So this paper 

shows the post processing of extraction and we have 

succeeded a process application on road sign shape 

recognition by Active Net. 
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� It is known that the n-dimensional bubble-sort 

graph Bn is bipartite, (n-1)-regular, and has n! 

vertices. We first show that, for any vertex v, Bn-v 

has a Hamiltonian path between any two vertices in 

the same partite set without v. Let F be a subset of 

edges of Bn. We next show that Bn-F has a 

Hamiltonian path between any two vertices of 

different partite sets if |F| is at most n-3. Then we 

also prove that Bn-F has a path of length n!-2 

between any pair of vertices in the same partite set. 
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We begin by recalling k- Pascal triangles. For ample, 

2-Pascal triangle, i.e. Pascal triangle, is a triangle of numbers 

which are coefficients of (x+1)
n

. The 3-Pascal triangle is a 

triangle of numbers which are coefficients of (x
 2

 +x+1)
 n

 . In 

the same way, we can get the k-Pascal triangle when k>3, too.  

It is well known that the 2-Pascal triangle by modulus 2 is 

Sierpinski's gasket. The two students of mine� studied the 

structure of self similarity of k-Pascal triangle for any k. 

Consider the first two lines to be one unit , when one wants to 

see the self similarities of the k-Pascal triangles. The 

following are conjectures :  

(C.1) The k-Pascal triangle by modulus p has the self 

similarity for any k, when p is prime number.  

(C.2) We need to neglect some lines and rows to see the self 

similarity. For example, 3-Pascal triangle by modulus 5 has 

seven lines and six rows that shouldbe neglected.  

(C.3) Let L be the number of lines that should be neglected, 

and R the number of rows that should be neglected. Then we 

have the equality L-R=k-2.  

(C.4) If p
 s-1

<k<=p
 s

 , we have the equality L=p
 s

-2, where 

s=0,1,2,... 

Names of the students are Mr. Inoue and Ms. Yamamoto. 

They were awarded the second prize for the study at the U-18 

science research contest of Japan Society for Science 

Education, in August 2006. 
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��� Iterated Cyclic Homology�

���� K. Kuribayashi and M. Yokotani�
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From the viewpoint of rational homotopy theory, we 

introduce an iterated cyclic homology of connected 

commutative differential graded algebras over the rational 

number field, which is regarded as a generalization of the 

ordinary cyclic homology.  Let T be the circle group 

andF(T
l

,X) denote the function space of continuous maps 

from the -dimensionall  torus T

l 

to an -connectedl  

space X .  It is also shown that the iterated cyclic homology 

of the differential graded algebra of polynomial forms on X is 

isomorphic to the rational cohomology algebra of the Borel 

spaceET×
T
F(T

l

,X), where the -actionT  on F(T
l

,X) is 

induced by the diagonal action ofT on the source space T

l

. 
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From the viewpoint of rational homotopy theory, we 

introduce an iterated cyclic homology of connected 

commutative differential graded algebras over the rational 

number field, which is regarded as a generalization of the 

ordinary cyclic homology.  LetT be the circle group and 

F(T
l

,X) denote the function space of continuous maps from 

the -dimensionall  torus T

l 

to an -connectedl  space X .  

It is also shown that the iterated cyclic homology of the 

differential graded algebra of polynomial forms on X is 

isomorphic to the rational cohomology algebra of the Borel 

spaceET×
T
F(T

l

,X), where the -actionT  on F(T
l

,X) is 

induced by the diagonal action of T on the source space T

l
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