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_it ì**i?T@!i|it M3�� ti�?i BitU���?_�}!i�| Mit|�44| �t| �?_ tL4�| _�i ��t*i?!�?}

_ih kih?i ��_ihtT�i}i*|� N4 _�iti W?|ihThi|@|�L? 3� �?|ih4@�ih?c ��h_i? @�u _i? i4�

T�h�tU� �? k@T�|i* 2 Mit|�44|i?�aA� �?_ 5���L|i?|�@*��@U�i? !*@tt�tU�i �# E�L*i!�*@h�

#)?@4�tU�i��5�4�*@|�L?i? _�hU�}iu���h|� #@3� ��h_i _�i Bh�?_3�t|@?_t�i**i?u�?!|�L?

�?|ih �ih��U!t�U�|�}�?} _it #�TL*��Mih}@?}t4L4i?|it �? _i? @?}ihi}|i? ~�t|@?_ ThL�



Hf D� +,5����A, �N����+��, �,55N�B,�

�i3�ih| �?_ _�i 3i�|*�U�i ,?|��U!*�?} �L? �fff Ah@�i!|Lh�i? @�u _i? @?}ihi}|i? �L|i?�

|�@*��@U�i? t�4�*�ih|�

5�4�*@|�L? _ih ì**i?T@!i|_)?@4�!
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_it ì**i?T@!i|it @�t _i4 �iLM@U�|�?}tui?t|ih _it �hLMiT�*tit 3� ih!i??i?c _� �� _�i

�?3@�* _ih Ah@�i!|Lh�i? �4 �iLM@U�|�?}tui?t|ih _it �hLMiT�*tit ?�44| �??ih�@*M �L?

Hf ut t|@h! @Mc �LMi� _�i #)?@4�! �4 �aA�6@** i|�@t tU�?i**ih �t| @*t �4 5��6@**� W?

Mi�_i? 6�@**i? �t| _�i #)?@4�! _ih 5�4�*@|�L? 4i�h @*t _LTTi*| tL tU�?i** ��i _�i _�hU�

_i? NV���*t Mit|�44|i ~i�|@���Lt�?}� 6��h *@?}i ~i�|i? ih}�M| t�U� �4 �aA�6@** i�?i

t|@h!i +i!�hhi?3 Mi� ��2 Ttc ��@�hi?_ _ih �?|i�* �4 5��6@** 4�| �i?�}ih @*t � I }ih�?}

�?_ !@�4 t�U�|M@h @�tu�@**|�

#�i 5�4�*@|�L? tT�i}i*| _@t Vih�@*|i? �? _i? i Tih�4i?|i**i? ,h}iM?�tti? }�| ��_ih �?_

3i�}| i�?i }�|i �NMihi�?t|�44�?} 4�| _ih }i4itti?i? ,h��L��?} �4 �aA�~�t|@?_ �4

��� Tt� #�iti ,h��L��?} !@?? @*t 5U���?}�?}tTih�L_i _ih ?�U�| |L|@* t)44i|h�tU�i?

a@�?�Ai**ih��L_i? �?|ihThi|�ih| �ih_i?c �LMi� @�u}h�?_ _ih N?}i?@��}!i�| _it 3i�|*�U�i?

��**T�?!|it �4 , Tih�4i?| _�i w@}i _ih ,h��L��?} 4�| i�?i4 6i�*ih �L? U@� �ff ut Mi�



D��� #W5kN55W�� #,+ ,+B,��W55, H�

3.2 eV

a) - JT b) SB

Qθ / pm

Q
ε /

 p
m

Qθ / pm

Q
ε /

 p
m

6.8 eV

-200 0 200

-200

0

200

-200 0 200

-200

0

200
-JT

�MM� D�.G k*@tt�tU�i �#�5�4�*@|�L?i? @�u _ih @� �aA� �?_ _ih M� 5���L|i?|�@*��@U�i

?@U� f ut E��c ?@U� 2Df ut E�� �?_ Dff ut E�� �L? d2�o� W4 Bi}i?t@|3 3�h 5��6*�@U�ic

�? _ih t�U� _�i Ah@�i!|Lh�i? }*i�U�u�Lh4�} �? @**i +�U�|�?}i? @�tMhi�|i?c t�?_ �4 �aA�6@**

_�i Ah@�i!|Lh�i? @�u _�i VihM�?_�?}t*�?�i 3��tU�i? _i4 NhtTh�?} �?_ _i? _hi� ��?�4@

!L?3i?|h�ih|�

�@u|i| �t|� #�iti ~�Lh_?�?} ��h_ �?|iht|��|3| _�hU� _�i ,h}iM?�tti _ih ��#��itt�?}i?c

�? _i?i? _�i �ih�L_i _ih a@�?�Ai**ih�@!|��i? �L_i? 3� ���H Tt Mit|�44| ��h_i dDHo�

#�i }i4itti?i ,h��L��?} �t| ?�i_h�}ih �?_ Mhi�|ih @*t _�i t�4�*�ih|ic _@ �? _ih 5�4�*@|�L?

#iT�@t�ih�?}t� �?_ +i*@ @|�L?tThL3itti ?�U�| Mih��U!t�U�|�}| ��h_i?� ��u}h�?_ _ih 6Lh4

_it �aA��L|i?|�@*��@U�i 4�| ��hi? �i�| @�t}i*i?!|i? ��?�4@ �?_ �?|ih �ih��U!t�U�|�}�?}c

_@y _�i 5U���?}�?}tuhi^�i?3 _ih ?�U�| |L|@* t)44i|h�tU�i? a@�?�Ai**ih��L_i E2. U43��

�ih}*i�U�M@h 4�| _ih _ih ��L?L?i? _it ji�kh�t|@**it �t|c !L44| it 3� i�?ih i�3�i?|i?
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#@t O�?@�t*@�ui? _it ì**i?T@!i|it @�t _i4 �hLMiui?t|ih u��h !*i�?i ~i�|i? �t| }�| 3�

ih!i??i?c �LMi� _�i #)?@4�! �4 �aA�6@** i|�@t tU�?i**ih �t| �?_ Mi� ��2 Tt i�?i +i!�h�

hi?3 3� MiLM@U�|i? �t|�



D��� #W5kN55W�� #,+ ,+B,��W55, H�

tL }hLy ��i _�i 6*�@U�i _ih �NMih��L��?} Mi� !*i�?i? ~i�|i? �?_ 4�| i�?ih i TL?i?|�i**i?

#�@4Tu�?} ih}�M| t�U� _@4�| i�?i ~i�|!L?t|@?|i �L? 2 	 f�� Tt� #�iti ~i�|!L?t|@?|i �t|

_ih �? _i? ��!Lti!�?_i?i Tih�4i?|i? }i4itti?i? +i*@ @|�L?t3i�| �L? U@� 2 Tt �@�?*�U�

de2o�

D���e ~i�|!L?t|@?|i? �4 �?_ �5
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