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• mz~70{50nββTU|}~�������

• mββ < 100 meV T1/2 > 1026 y ⇒����

• ���|}���;�'(jk�����~��
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• ��� ¡0(¢£¤51&�^_TUN¥¦§3¨5��|}�T�~��:
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• EF:8®¯°±57f²³!"#$%|}´X5µ¶·¸?y�'(jk

• W¹me<<mμ5WXm1<<m2 ⇒ 1<mββ<4 meV

• i?�_:º»0νββTUN¥5i¼�½~1029 yr(J:�T�~��

• �0� ���5�½10 ton yr(J:ª«(¾�¿¹À¥©ºÁ�/Â

• ⇒ÃÄÅ&�Æ^_TUN¥(§3)5�½� ÇÈ ~< 0.1 ct / ton yr ROI
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• � ÇÈ ~< 0.1 ct / ton yr ROIÉ1ÊËNSAC�*:0νββ|}Ì+� ÇÈ

• Í&|}� ÇÈ��Î(J7Ï
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• �Ð82SeF6ÑÒTPC5Ó_Topmetal CMOSÔÕ�Ö×*

• CJPLØÙÅÚ:Æ�|}Û
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• �Ð82SeF6ÑÒTPC5Ó_Topmetal CMOSÔÕ�Ö×*

• CJPLØÙÅÚ:Æ�|}Û

• 82SeTUQÜ�(2.996 MeV) 5�?h�Ýo8®� 

• TPC/Ó_Þßºàáâãäåæ� 

• Oçèé��Ö×*50(¢£¤¶ê(~1% FWHM)
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• �Ð82SeF6ÑÒTPC5Ó_Topmetal CMOSÔÕ�Ö×*

• CJPLØÙÅÚ:Æ�|}Û

• 82SeTUQÜ�(2.996 MeV) 5�?h�Ýo8®� 

• TPC/Ó_Þßºàáâãäåæ� 

• Oçèé��Ö×*50(¢£¤¶ê(~1% FWHM)

Topmetal-S/0
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NnDEx-100

• ë~Òìí&~100kg 10 atm 82SeF6ÑÒ

• îïð160cm5Ññòó120cm

• ôõÓ_Oö:SF6ÑÒ

• ÷Cø}\�ÐÑñøùúûÒøTPCüýøÑÒKþcÿ!"

• #}10 atmÑÐ�ð�$%Ñ&¯——SeF6&ö5'(í(½)<0.05 ppm



Topmetal-S/0

• Topmetal-SÔÕ/|ÍOé�*#+,BZ51NνDEx-./0|Í:GH-.

• 1�2#3456[30e-51|Í1% FWHM0(¢£¤:GH

• 2 mm ¡ 3 mm

• 78Õ9:56�;%<=:8Õ
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• Ó_241Am α>Z?Ä19ÎTopmetal-SÔÕ:�@¦<�:8Õ¨

• YA[α>:åæ5BC�DÃ1�Ü:5%

• �Ã�EF¬GH2ÐOPIJ!K5CSA!:é�LopM�
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• NÎÔÕµ0iåæyOP¼

• <�QÔÕCSA!é�Lo:RSdT

• 7|ÍÄU�VW45 <130e-¦ NνDExÌ+©45e-¨
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Topmetal-S/089:;34<67
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• ÔÕ�Y©8mm

• Z[¤©0.5~20 kSps

• \? PCIe :o]Z^Kþ©FELIX¦_? ATLASøDUNEøsPHENIXs CBM¨

• ôÎM.b7cK_`

• abscbdQ!
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TPCAB

• 2.5cmefgh(POM)hij+POMkl´m+FPCB

• _`nopq5�ó30 cm:M.br!_`5y�;%Z?
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• �� Osù

• e12 cm

• _`r!
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• 316Lptu

• îïð�©176 cm5òó©120 cm5e©1 cm

• v¤p�?1X10-10mbar L/s 

• r!_`56�wùúûÒxy
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• 20 cmez

• ~60 cme�&f{|

• pq!

IDE
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GJKL

• SeF6&ö©'(! < 0.05 ppm ⇒Ýj}~��

• ��_?ð���SeF6

• �����5¸���Ð��Ð��?�Î�ÑÐ

• SeF6��ø����5"(�Ñ���SeF6 ;¼�

• N:�SeF6³õ_SF6Z?KþÑ&¯
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• �|}yHsÑ�KþH?Ñ&�Ð���!5òï�H�(KI;¼�

• QRSeF6��¬����——<= }~¡X
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• ¢p£®é¤¯N¥í(wNEXT�¹5i?100kgÑÒ5pÓ_Þb¥¦¯';%

� Ð�¬5ROI� ~0.4 evts/yr

• Ó_Þb¥¦¯';%� Ð�¬5ROI�  ~< 0.04 evts/yr

STUV-γ 
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• n + 82Se → 83Se → 83Br + e + ne → 83Kr + e + ne Q Ü: 3.7, 0.95 MeV

• n + 19F → 20F → 20Ne + e + ne            Q Ü: 7.0 MeV

• n + 207Pb → 208Pb + γ

• q§�zúûj¨r�Me�(~60cm):HDPEúûj5Ó!#�  << £®é¤¯γ

� 
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• ù!©R:56Co1Åª½:wR� N¥

• �«¬wxX®¯�5°�~300 μBq/kg5ROI� ~3400 evts / yr

• �½± 3 {:¬�Æ�éH5Ó@�?£®é¤¯γ� 

STUV-WXST

isotope Q (MeV) T1/2

54Mn 1.4 312d
56Co 4.6 77d
57Co 0.8 272d
58Co 2.3 71d
60Co 2.8 5.3yr

!" –#$%&'()*



28

• @A� ²>/³´

• £®é¤¯ α s βøµøwxXμønø2nββ

• *#+,¶�·5/0©R¸ìÞß� 

• 160cmÅ�+,ð�i¼:+,¬�~7s

• ¢p10cm*10cm*10cm =:Þß/7¢d

• i?£® SeF652nββ + 2nββ© ROI� ~0.06 evts / yr < γ � 

• i? 82SeF652nββ + 2nββ© ROI� ~8.1 evts / yr > γ � 

• /7lm��Ð¹rºPM»¼«×*²j½

STUV–YZ & [\ST
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• £®é¤¯γ1 NnDEx:¾½� ²>

• ROI � ~< 0.04 counts / year ⇒ 0.4 ct / (ton yr ROI)

• ¿²ºÂJ|}&��:ÀÁ6[y�'(jkmββ��~��
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• 5{ROI� ~<0.25ºÂÃÄÅ

• Ó_100 ÆÇ£® SeF6¦D 3.7 ÆÇ 82Se¨5 {5T1/2 > 4¡1025 {(90% CL)

• Ó_100 kg 82SeF6 5 {5T1/2 > 4¡1026{(90% CL)

• ê?KamLAND-Zen:Ì³ØÙÅ�~��´X

*+,UV

KamLAND-Zen 2022
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• 2019{5<�:NnDEx{È

• Í&²87ÉSÀ:>30ÀÊKË

• ���� |}ÌÍ——ÎÏrWÐ
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• 2023©�ÑCDR5}\topmetalÔÕ�@×*é¤>åæ:0(¢£¤

• 2024©;WCJPL5topmetalÔÕ45��45e-

• 2025©!ÒÓ8Õ5KþxyÔ?5dÕo]Z^

• 2026©Ö×EF´X
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• NnDEx|}ØÙÓ_~D:topmetalÔÕ-.5|ÍÄ82Se:�QÜwTPCÞb¥

¦ªÚ0ÁÛ9�ÜÝ:´Ê

• NnDEx-100y�Þc!5q§2025{dÕßo

• ;%Ä9:Topmetal-SÔÕ8Õ

• 1�à�:� ÇÈ©~0.4 ct / (ton yr ROI)

• ¿²ºÂJ|}á&6[y�'(jkmββ~��:ÀÁ

• Ó_ 100kg £® SeF6 / 82SeF6ÑÒ¬51� ~4¡1025/26{:~��
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