
!"#$%#& '()#%*+$& #),& -./.01& 23& 4!!5678& 92.0+1& &

320& 91%*+2),.+/20& :#).3#+/.0*);&
<=>&?#@#0.&:*A2;.+B*=&CD1)/#02&E2%*/#=&#),&<:#$#B#0.&9B*0#/#)*&

1. Quantum and Photonics Technology Research Center, Graduate School of Information and 

Electrical Engineering, Kyushu University,744 Motooka Nishi-ku Fukuoka 819-0395, Japan 

2. Gigaphoton Inc., 400 Yokokurashinden, Oyama-shi, Tochigi, 323-8558, Japan 

3. Division of Quantum Science and Engineering, Graduate School of Engineering, Hokkaido 

University, Kita 13, Nishi 8, Kita-ku, Sapporo, Hokkaido 060-8628, Japan. 

 

Dr. Hakaru Mizoguchi, Guest Professor of Kyushu University.  

Address: 2-19-6 Fujimino, Hiratsuka, Kanagawa , 259-1211, JAPAN 

e-mail: mizoguchi.hakaru.010@m.kyushu-u.ac.jp 
&

F1+1)/"(&G02;01$$&23&4!!&678&"*;B/&$2.0+1&*$&01%#0@#H"1I&E1)&(1#0$&#;2=&G2J10&"1K1"&*$&2)"(&$1K10#"&

<L&M&"1K1"I&N/&G01$1)/&>OLM&G2J10&"1K1"&*$&01#"*A1,&*)&$1%*+2),.+/20&%#$$&G02,.+/*2)&3#+/20*1$<P&

H(&N9:4I& Q)& /B1& 2/B10& B#),=& G*2)110& 23& /B*$& & 7)*R.1& /1+B)2"2;*1$& *)+".,*);S& +2%H*)#/*2)& 23& G."

$1,& TQ>& "#$10& #),& 9)& ,02G"1/$=& ,.#"& J#K1"1);/B& G*+2& $1+2),& "#$10& G."$1$& 320& $B22/*);& #),& ,1

H0*$& %*/*;#/*2)& H(& %#;)1/*+& 3*1",& B#K1& H11)& #GG"*1,& H(& U*;#GB2/2)>PI&

EB1(&B#K1&,1%2)$/0#/1,&B*;B&#K10#;1&G2J10&VCLLM&678&G2J10&J*/B&TQ>&"#$10&%201&/B#)&>W@M&#/&2

./G./&G2J10&*)&+22G10#/*2)&J*/B&U*;#GB2/2)&#),&:*/$.H*$B*&6"1+/0*+CPI& & X)& )1#0& 3./.01& %201& B*;B10& G

2J10& YVZLLMP& 678& $2.0+1& *$& 01R.*01,& /2& 3*/& ?*;B& [N& YVLIOOP& "*/B2;0#GB(& 23& $1%*+2),.+/20& *),.

$/0(IX)& /B*$& G#G10& J1& J*""& ,*$+.$$& #H2./& /B1& 9)& G"#$%#& ,()#%*+$& JB*+B& ,2%*)#/1& /B1& 678& 1%*$

$*2)& H(& .$*);& E2%$2)& $+#//10*);& YE9P& %1#$.01%1)/\）Y-XUI<PI& F1+1)/& E9& 01$."/$& B#K1& 01K1#"1,&

JB2"1& G023*"1$& 23& 1"1+/02)& /1%G10#/.01& #),& *2)& ,1)$*/(& *)& /B1& 678& $2.0+1$I& EB1$1& 01$."/$& %1)/*

2)& /B#/& /B101& *$& $/*""& $.33*+*1)/& G2/1)/*#"& /2& *)+01#$1& 678& 2./G./& *)& /B1& 3./.01I& &

&
-XUI<& 678& !4N9:N& !NFN:6E6F& 'X9EFX]7EXQ[& &

REFERENCE 

1) Michael Purvis, Igor Fomenkov, et al.: Proc. SPIE. 10583, Extreme Ultraviolet (EUV) Lithography IX (2018) 

2) Yoshifumi Ueno, Hideo Hoshino, et.al.; Proc. SPIE 6517 (2007) . 

3) ] Hakaru Mizoguchi, et.al.; HProc. SPIE 10143, Extreme Ultraviolet (EUV) Lithography VIII  (2017) 

4) Kentaro Tomita, et.al.; Scientific Reports [www.nature.com/scientificreports] (2017) 


