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Anomalous superconducting state in strong magnetic fields 
observed in the quasi-one-dimensional superconductor (TMTSF)2ClO4 
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We have revealed anomalous phenomena in the superconducting state of the quasi-one-dimensional 

system (TMTSF)2ClO4 in precisely aligned high magnetic fields. The onset temperature of the 
superconductivity Tc

onset exhibits anomalous dependence on the magnetic field direction. The results are 
likely to be closely related to the Pauli paramagnetic pair-breaking effect and the field-induced dimensional 
crossover. 
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0�¶·>ûºÁ2ûù5ØOÈ`5hÂ|2 TMTSF 1AÝ-¶·ÆóÔT0Ï0¬Ç
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Öa2ÖÚ{2ÕÂA#?YA,eËÌ¬Ò5Á� 3(c) 30 kOeAC_Ü¬A c*¹æ)AÝ

D¯°A�·ÅrYz�}~ÕA¬Ç5[21]Á0.6 K7]A#c@ijAÝD¯°A�·ÅrY2
:!}ÔÓ~!Ò~ÓÁb'¹æ)»* = 90°À2C_zù$}~_�O#c@ijAÝD¯°A�·
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� 5: (a)-(c)�C_æ)¬A Tc
onsetAC_d·ÅrYÁÈíïAl#2ÊhÓ Sample #1|nì2È

íïz²ß7� Sample #2AÓ�2z¾Ø}ÔÓ5Á>~OÝD¯°Ø.¥2h5�·Õ¾ØA
~5�}ÔÇ5Á(d) Tc
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AÎ^AMN0�¹h;AµxYAPÓ¹|7AÇ}ÕhÓZìâ¬hßOC_zdß±5

2}~ØóÔÎ^AMNØö÷±5|Óèl#2gchYúzWòÁÂAÎ^ArG2çóÔO

Tc
onset(*) ) æ¼<Ìì2*) ) = 0°¹»a¹À2µ±5�ÂµxYzEóÔÓ5ÁÂAÂ|OPC_
¬bc@ij6�A[¤µxY2Õ:yØÎÏÔÓ5Â|z�<}ÔÓ5ÁÂÃÌAgchC

_oæYA:yÂÃ>¬2;Abc@8¬ÕËÌÐÃÔÓhÓfg×}¬Ç5Á 
 
Þ2×�e hßàáde1T�Û�� 
t=O�2îA*+|AÖÚ0VA¾Øz)ó~ÁÂÃ>¬A*+z Sample #1 |}Onì
2ÈíïA²Ó*+ Sample #2|¾Ø±5Á� 6(a)2�±CD¯°A¾ØìÌOSample #2Aâ@
6©)¹ Sample #1AHÃAj4A 1¹·»~ 0.6 %mÀ¬Ç5|û�ÕÌÃÔÓ5[6]Á2òA*
+A Tc

onsetAêÓz� 5(a)-(c)3çQ� 6(b)2�±Á� 5(a)-(c)ìÌOÈíïAbc@³A>!2
^ÒhC_oæYØÇ5Â|Ø4ì5Á� 5(a)2�± H // a¬ÈíïA>! 40 kOe7]AP
C_¬A9×Ã5A2µ}O� 5(b)A H // b'A_�.¥C_<ôìÌ<Éh>!Ø×ÃÔÓ5Á
>æO� 5(c)2�± H // c*A_�ÈíïA>!f|Ý;ûÌÃhìó~Á 
ÂAÈíïwVAC_oæYzçâ<É2

±5~5O� 6(b)2 Tc
onsetAG½C_+·*#Å

rYA¾Øz�±Ál#2qc(ÓÂ|2O

Sample #1¬ Tc
onset(*) )æ¼AÓÎ£Ï¶·Ø

ûÌÃ~A2µ}OSample #2¬ÓÎ£Ï¶
·ØûÌÃhìó~ÁH}ÔOBþA Tc

onsetA

ÛoÓÎ£Ï¶·A"ä¬A9RS¬Çó

~Á'!±¿ÒOÂAÈíïwVØRS2h

5UÍÒ¬�¿~#?Y,eA8Ò5+·

UÍ»* > 19°À|fg>Û±5Â|¬Ç5ÁÂ
AÂ|OTc

onset(*) )æ¼AÓÎ£Ï¶·]oæ
{hÈíïwV]#?YA,eA 3òA×}Ø
&¼2Ç¼â�óÔÓ5Â|zdß�<}Ô

Ó5Á 
 
âfg h Tc

onset(*)ãä1åæç±4ÉÊ�
1è£#

ÂÃÌA0VìÌO>¹ Tc
onset(*#)æ¼AÓ

Î£Ï¶·A8�2òÓÔø�}çèÁF2Õ

�¿~çè2OÂAÓÎ£Ï¶·#?YA,

e|&¼2Çì}ÔÓ5|øùÌÃ5Á#?Y
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onsetØ]é±5Â|¬ÓÎ£

Ï¶·ØÎÏÔÓ5,|øù5AØ6'¬Ç5Á 
¬OÂATµp�¬ÈíïwVAC_oæ

� 6: (a)Sample #1| Sample #2AÝD¯°A@
ÝG½C_æ)ÅrYA¾ØÁnì2Èíï

z²ß7� Sample #2*#A^ÒÓUÍ¬AÝ
D¯°A3^Ø´ÐÃÔÓ5ÁÂAÂ|

#?YA,eØ×428ÒÔÓhÓÂ|z�

}ÔÓ5Á(b)�òA*+¬A Tc
onsetAC_+·

*ÅrYA¾ØÁ>¼#?YA,eA8Â5
* = ±19°z�±ÁC_| a¹ØÂA+·7]2
h5|ÈíïwVØRS2h5Á 
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FFLO ijÈíï6�2l#2³Ó|Ó¼ÃÔÓ5~5OÂAPC_2345ÈíïwVÕ
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ÍAwVz.â(Ã~Æ1AmÔØl~Ã5|Â\¬Ç5Á 
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