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研究成果の概要（和文）：CMB、CIRB観測用1,000画素クラス超伝導アレイ検出器開発を目指し、STJ検出器開発から開
始したが、並行してMKIDs検出器を国内で初めて開発し、より良い感度とアレイ読み出しに成功した。そこでMKIDs検出
器開発を進め、600素子アレイ(歩留まり95%)、720素子Siレンズ、無反射コート、4000 ch信号読み出しシステムを新規
開発した。そして、電気的な雑音等価電力6e-18 W/√Hz、偏光に対する実測の雑音等価温度190 μK√sec(世界最高値)
を達成した。また、CIRB用512素子アレイ、汎用FPGAを用いた読み出しシステム、GroundBIRD実験の開発を進めた。

研究成果の概要（英文）：In the development of ~1,000-ch detectors for CMB and CIRB observations, we had st
arted from the development of STJ detectors. However, the better performance had been obtained by the MKID
s detectors, and then we have shifted our the development to the MKIDs detectors for the better sensitivit
y and the larger array format. Up to now, we have achieved the 600-pixel detector array with the 95% fabri
cation yield, 720-pixel Si lens array, AR coating, and 4,000 ch readout system. In addition, we have also 
achieved the electrical noise equivalent power (NEP) of 6e-18 W/sqrt{Hz} as well as the optical noise equi
valent temperature of 190 uK sqrt{sec} which is the world record for the polarization experiment. Moreover
, we have fabricated the 512-pixel device for CIRB observations, and we have developed the readout system 
with the commercial FPGA board and the prototype system for the GroundBIRD experiment.

研究分野：

科研費の分科・細目：

数物系科学、工学

キーワード： 宇宙マイクロ波背景放射(CMB)　宇宙赤外線背景放射(CIRB)　超伝導検出器　マイクロ波力学インダクタ
ンス検出器(MKIDs)　Cooper対解離
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✴ Design F : 

✴ 歩留まり : 584 / 608 (~ 95 %)

T(m.c.) = 67 mK
T(stage) = 91 mK

① 4.5 - 6.73 GHz
② 7.2 - 7.4 GHz
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ų¶ǐȾÓ� 
ƳȰȾƓǩ 
ƣÐȾƓȯ 2013-116571 
±ȯėŚŐȾ2013ė 6Ś 3Ő 
ã­î.µȾ ã­ 
�

ÔưȾȈǊáǾǁ)Ů�ƈBüƙ�>ǛǍ 
ƤŒǐȾƝċ ſ 
ų¶ǐȾÓ� 
ƳȰȾƓǩ 
ƣÐȾƓȯ 2013-027675 
±ȯėŚŐȾ2013ė 2Ś 15Ő 
ã­î.µȾ ã­�;1ãîȷƾãȸ 
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ĻáǽɄ£ŀƉŎƀ�ǻ�ăǒǚȪĶĵŀƉ

ǛǍ�É1�ǻ�ăŭ±àǝȇŎƀ 
ƤŒǐȾıƍ Ȥ��ȖËÄ�ȜŠǜòȏ 
ų¶ǐȾǓƏƯöƪƵŴů 
ƳȰȾƓǩ 
ƣÐȾƓț 2011-060793 
±ȯėŚŐȾ2009ė 9Ś 5Ő 
«țėŚŐȾ2011ė 3Ś 24Ő 
ã­î.µȾ ã­ 
�

�#%5 �

p�uo�T 
http://cbr.kek.jp/a02-gaiyo.html 
 
cy�U�Y�
:<��2012ėƮÐ 
http://cbr.kek.jp/newsletter/2012_newslette
r_autumn.pdf 
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���gh6om�

� ðǷ ƨǗȷOTANI, ChikoȸȷH21-25ȸ 
ƕƸǗňƀ�ƚÂöƪƵĲ�¨ȗôďöƪ

Ƶȭè�[�u}�Z� 
� ƪƵǐƣÐȾ 50281663 
�

���gh?Om�

� ȜŠ ǜòȏȷSEKIMOTO, YutaroȸȷH21-25ȸ 
ãƸñŋÎ�§ƹĴǘƪƵĲ�¯ŉĽ 

� ƪƵǐƣÐȾ 70262152 
�

� ƩȖ�ùÚȷISHINO, HirokazuȸȷH21-25ȸ�
ĉćðöðöȟ�ǓƏƯöƪƵƯ�¯ŉĽ�

� ƪƵǐƣÐȾ�90323782 
�

� Ɲċ�ſȷTAJIMA, OsamuȸȷH24-25ȸ�
ðö¬Ó¶ƜŴȜƀ�ȴHd~N�¾Ȇà

ƪƵŴů�ǃƿôÈôŪƪƵĲ�¯ŉĽ�

� ƪƵǐƣÐȾ�80391704�
�

� ĉŢ čĜȷOKAMURA, TakahiroȸȷH22-24ȸ 
ðö¬Ó¶ƜŴȜƀ�ȴHd~N�¾Ȇà

ƪƵŴů�ǃƿôÈôŪƪƵĲ�¿ŉ�¯

ŉĽ 
� ƪƵǐƣÐȾ 90415042 
�

� űË ĊȣȷHIGUCHI, TakeoȸȷH21-23ȸ�
ðö¬Ó¶ƜŴȜƀ�ȴHd~N�¾Ȇà

ƪƵŴů�ǃƿôÈôŪƪƵĲ�¿ŉ�

� ƪƵǐƣÐȾ�40353370�
�

� ȑ� ȠǗȷTOMARU, TakayukiȸȷH22ȸ�
ðö¬Ó¶ƜŴȜƀ�ȴHd~N�¾Ȇà

ƪƵŴů�ǃƿôÈôŪƪƵĲ�¯ŉĽ�

� ƪƵǐƣÐȾ�80391712�
�

���xQghm�

� ǎȲ ǣȷMIMA, SatoruȸȷH24-25ȸ 
ƕƸǗňƀ�ƚÂöƪƵĲ�¨ȗôďöƪ

Ƶȭè�^OcK~UY\j�ƓµƪƵÜ 
 
� śÒǯ�ȏȷARIYOSHI, SeiichiroȸȷH21-23ȸ 
ƕƸǗňƀ�ƚÂöƪƵĲ�éĘƪƵĲ�

ƪƵÜ 
� ƪƵǐƣÐȾ 20391849 
�

� DAYAMANTHI, ThusharaȷH25ȸ 
ƕƸǗňƀ�ƚÂöƪƵĲ�¨ȗôďöƪ

Ƶȭè�éƬƯöƓµƪƵÜ 
�

� ȖË ÄȷNOGUCHI, TakashiȸȷH21-25ȸ 
ǓƏƯöƪƵŴů�ãƸñŋÎ�ŉĽ�W

�Y�Ț 
� ƪƵǐƣÐȾ90237826 
 
� ȵž �ĦȷNOGUCHI, TakashiȸȷH21-25ȸ 
� ǓƏƯöƪƵŴů�ãƸñŋÎ�¯ŉĽ 
� ƪƵǐƣÐȾ00359093 
 
� ÝƂ ǵ�ȷKARATSU, KenichiȸȷH21-25ȸ 
� ǓƏƯöƪƵŴů�ãƸñŋÎ�ƪƵÜ 
� ƪƵǐƣÐȾ80624783 
 
� ÒƝ ¨ùȷYOSHIDA, MitsuhiroȸȷH21-25ȸ 
ðö¬Ó¶ƜŴȜƀ�ȴHd~N�¾Ȇà

ƪƵŴů�ǃƿôÈôŪƪƵĲ�¯ŉĽ 
� ƪƵǐƣÐȾ 60391710 
 
� Ąũ ƭĬȷYOSHIDA, MitsuhiroȸȷH21-25ȸ 
ðö¬Ó¶ƜŴȜƀ�ȴHd~N�¾Ȇà

ƪƵŴů�ǃƿôÈôŪƪƵĲ�ƪƵÜ 
�  
� ŜȐ ȱȔȷHATTORI, KaoriȸȷH22-23ȸ 
ĉćðö�ǓƏƯöƪƵƯ�Ɠ�¿ŉ 

�  
� ĈȐ �ŝȷKIBE, YoshiroȸȷH24-25ȸ 
ĉćðö�ǓƏƯöƪƵƯ�Ɠ�¿ŉ 

�

���ghCAm�

� ÌĎ őȷFURUKAWA, NoboruȸȷH23-25ȸ 
ƕƸǗňƀ�ƚÂöƪƵĲ�¨ȗôďöƪ

Ƶȭè�^OcK~UY\j 
 
� ıƍ Ȥ�ȷNARUSE, MasatoȸȷH24-25ȸ 
êƘðö�ďöƪƵƯ�¿ŉ 

� ƪƵǐƣÐȾ 10638175 
�


