
���������
	���	
	��

��� � ���������������! #"%$'& (*) +-,'.�/

021�32465!798;:=<?>2@

ACBED;F GIHKJMLMNPORQ
SUT�V�WYX[ZP\-]^V�W`_
a[b Z�\KX`cIHPXedfH;_Mg�h^ifjlk�dmHPnpo
qlres
rut�XIvxw9o[ymz;{I|�XI}f~I�;���l_ a=� o���� ��	
�
a=� Xm�K}M~���y�z�{M|�_PnpoIy�z�{����xX��Cw
�K�`�;����hP��]`T��P��we��� b h9�����=nudK�
� r� �¡�¢l£�¤MX[¥§¦KweX`¨ b�©xª o[d��
«§¬�­�®
¯f° �M±p²u�[³P´I_�¦mhµ�I� aI¶�· yIzK{I���PX`�
weTMgfh�¸�¹MºK� a ²u�»o[¼I½§¾IX�dM� � r� �¡�¢
£K¤§T�¿
Àxwe��h`ÁKÂ`of�ÃwlT�ÄKÅK��h��IÆM�§�
i�jIkmd�H�n[Ä�ÅM�xh9�
ÇIÈmÉ _mnuÊ�Ë[ÌÎÍ�y�z�{��l�PX��Rw�]Ïifjuk�d
HPXmÐ[Ñ=Ò�Ó=�^ÔK}I~f�§Xlv b;ÕUÖ � 	×	��Ø	 �uÆ b �[Ù
Ú o`��wÛ�f�I�§�eÜ;Ý`��}l~��;XeÞfß
Òu´ ªÎ© �e�
h9�PÊ§XCà��;XKÍ
áÏof�âwlXmã a h � Æ�X ÕUÖ � 	×	��Ø	
äfå o 	 Æ§X ÕUÖ � 	×	��Ø	çæMè�é XIiKjfkMd;H�Ò�êPëÃÌ
ÍÛ�
ì�í î�ï X�ðfñ§_�n[�CwYX�ã a h � Æ;X äIå ] 	
Æ�X æmè;é Ò^ò b ÍÛ� äfå ���
n�óô­�õ»­Köm÷
óô­
ø�ù rEúPÒEò b �KûÎü�ý[þuÿ��K������ÌEÍÛ� ælèMé �
�§n��	��

�����u«��[ú�_�� � ÌÎÍÛ����w`nuÊl���u�
älå T���������
 � � ©�ª�! �Ûo#"�$ � "&%'�po#"�$ 	 "&%'�po#"�$)(*"
%'�po � $ "�%'�po æ�è�é �§�CT��+�,���-
.�/( ©6ª�! �0(-$ "
%'�po � "1%'��_�g§h9�32MÍÎo;GfH�4§O65 Sçn#�+�,���-
.� �
©Cª7! ��8,"1� o:9 	 �µo#; 	 �µo:9=<1� o#;�81� o#;,;1�
_Îo?>A@�nf���RX�B b?C �ED�FR�HGx¾�Ì[� b h9�
>I@K½=¾;�HFMLMd;HRÒ�J�K2Ìôo:��LNMPORQud#S#TRÒYò
b ��U�ê2Ì�Íld�V:WÎ­YX§r[Z ©�ª GlHKJ�LMNPORQ
S
Ò]\§á[ÍÛ��2�ÍÎo
Q S T ��^ "P_ � ",`Pacb/��d��eÄmÅf��h»d
HP_�iMjfkmd�H=Ò�e�ëCÌeÍÛ�
f�g�h?ikj0l m�� ����n�X�¨ Ë9����XIG[HmJmLfN
O
Òko-Ì`Íp� � $ "p%'�K¹���X�� wI� a h=]Mq ­=«�q
r T�sf�K� b huXfTkt © hµ��uHv����[X�q ­§«�q r
Tkw[x[h�XMnpo�}I~x«KW��0yE­ � ­§�K±E²��ÎoldM�
z X�{mX�|lz§{�}=X�|lz§{�}=Tk~âw»½=¾K�?�����
� T�w�x��Îo�qMrf�E|�z�{�}xTH� ª�¶ ���K� �`a
h ©�ª _PgMh�]p�Y� ª �§� b h9�
îPï oKgmh��0n ©xª q ­§«]q r Tk����Ì»ÍmXmn`�

��X��6n§T�|�z�{�}xXH���0~ ±3��� �`a ²m�0|uz
{E}=Txq�rI�����-Ì�Í � Ò
]lh;��]�TM_§¦ aR�`a
h ©Cª _�gKh9�âÌ`Í;T�²I�=�IXH���0~RT � $ "p%'�K¹
ºm_Kgmh�]��:� ª �
h9�=�[X����H~
n0��@f½�¾IX è
ék� ��X ­#��±:�^�����x��¥§¦ � o bM¶�� h^Ô�}�~
�E� _Mg»²u�P� � r��E­?�edm��WE�u¡§Xk�H�C]�nY¥
¦ � ã a ²I� b h9�

|�zM{ }PT�Ô�}l~ �H� _Mgfh¢¡H4lZm\KX 	 "��KXYi
j�k�d;HY£¥¤ X��6n��;����Ò mK	 ��o����Ki;j�k�d
HY£N¤ nu���xXl�Ãw��H¦�§6Ì`�f¥=¦ �[a ²f��¨���o
��©
X�|lz�{�}R��Æ b ��Xm}�~��-]`n�ã a h;�§]
T�t © hµ���e� ©Cª Ô§}M~ �?� ��¨ b �;n ª?«
X
¬ dM�1­C]¯®�«�X ¬ |Yz;{E}¯­;Xk°�±�X[Ô�²f�§T�g
h��P]eTM´ ª^© � a ²IÍÛ�

10−3 10−2 10−1 100106

107

108

109

20 K

0.5 µm

5 µm

B (T)

J c
 (

A
/m

2 )

1.0 µm

m � q ­�«�q r

10−7 10−6 10−5

0.3

0.4

0.5

0.6
0.7
0.8
0.9

1

2

3

4

d (m)

B
i (

T
)

20 K

m�	 �#n�]EiMjfkmd�HY£ ¤ XMÐuÑ^�

a � � 	


