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1.1 module

• fem arrays FEM 
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• work arrays MD 
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• connect FEM-MD 
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1.2 ������������ �!
1. FEM "�#�$�%�&�'�(�' (data.f)

2. FEM-MD )�*�"�#�$�%�&�'�(�' (data ncor.f)

��+�,�-�.�/�0�1�2�3�4�5�%�6�7�8�%�&�'�(�' (ncor2.dat,ncor3.dat) 9:��+�;�<�=�>�%�?�@�A (NTDIS,IDIS)

3. MD B�C�D�E�F�%�G�H�@�A (md init.f)

MD 
���
���I:JLK�M�%�&�'�(�' (posi.dat,number.dat,lattice.dat) NPO book-keeping O module connect( Q�R�S�T )

%�����%�U�C�V�#�WX,�Y�Z[9
4. MD \ FEM ]�%���+�%�-�.�/�^ (data md.f)

ncor2.dat %�_�`�
�a�b[O�c�d 2 % MD \ FEM ��+�-�.�/�^�,�Y�Z[9
5. e�f�g�W�h�i�j�k�%�l�m (gauss.f n bound.f)

6. ��o�p�q�r�s�q�t (SYK(*)) l�m (solve c.f)Ovu�%�w index l�m
��x�% FEM M�#�y�z�{�|�O~}�z���Y�t�%�B�C�D�E�F�,���o�p�q�r�
���s�^P����������O~}�z���Y�t (GK) NPO~��o
p�q�r�s�������q�t (SYK) %�����,�����0���9

7. ��o�p�q�r���������M�#�y�z (solve cg.f(femcg3.f))

8. FEM-MD ��o�p�q�r�����M�#�y�z (pcg.f)

G�H�%�������j�W�M r0, G�H�%�������j�W�M p0 @�A�9
G�H�%���+���j�W�M x1 = x0 + α0p0(U = x1 × DIAG)� 5���������o�p�q�r���� md iccg.f � femcg3.f ��% pcg.f ��
 MD B�C�D�E�F�,�����(����

(a) FEM %� �¡�'£¢¤7��£¢¤1�2� �¡�'�%���¥
(b) FEM \ MD %���+ (call data fem(u,epn,nn))

(c) MD ��� (call molcal)
� 5�������NX��o�p�q�r�,�¦�§

(d) MD \ FEM %���+ (call data md(idis,ub))

(e) ����j�W�M�%�l�bX¨�^ (call bound r(ifor,fb,f,idis,ub,gk))

������j�W�M r1 = r0 − α1Ap0 + b′ (b′ = b1 − b0)

������j�W�M p1 = q − βop0

��+���j�W�M x2 = x1 + α1p1©
pcg.f ��ª�O md iccg.f «�¬���­�bX®�0 (M�#�B 400) 9¯�° %�±�A�²�����%�³�´�µ�|�G�H�¶�% EPS 
��:·L��¸�*�9º¹���O¼»�½�­�bP®�0�� MTIR 
�¾�¿�^P��¸�*�«�M�#�B�²À�Á 0�� 1 9

9. FEM %�¥�� (output.f)

10. MD %�¥�� (output md.f)

4�5���+£¢Â7��£¢¤ �¡�'���Ã�%�¥��

1EPS,MTIR Ä input.dat Å�Æ¤ÇXÈ
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module connect

implicit integer (i-n)

implicit double precision (a-h,o-z)

allocatable :: ux(:),uy(:),uz(:) ! atomic displacement

allocatable :: x0(:),y0(:),z0(:) ! atomic initial position

allocatable :: atomep(:,:) ! atomic level strain

cccc region II,III information

allocatable :: pcor(:,:)

allocatable :: ncor2(:,:),ncor(:,:)

common /dco/ d_con ! for internal displacement

common /nr0/ nr2,nr3,ntdis0

8 1: connect.mod

2 �����������
	
• DATA MD(IDIS,UB)

MD �
� FEM 1�2�]�"�#�$�,�-�.�/�0 9 ncor2.dat ,�&�'�(���9
ncor2.dat ²������PO¼6�7�4�5�O ������+�%�����O¼c�d � ��¡ 2 � O¼6�7�1�2�����O 0 NP��Z�����ª�����9�����² nr2

ª�O ncor2(*,5) N�N�«�
�O connect.inc ª�����^P������9
4�5 ������+ c�d 1�2���� 0

155 -1 2 521 0

155 -1 2 522 0

158 -1 2 571 0

158 -1 2 572 0

160 -1 2 615 0

160 -1 2 616 0

162 -1 2 659 0

162 -1 2 660 0

164 -1 2 703 0

8 2: ncor2.dat

• DATA FEM(U,EPN,NN)

FEM �
� MD ]�"�#�$�,�-�.�/�0¼9 ncor3.dat ,�&�'�(���9
ncor3.dat ²��
�
�XO�� ° 0���4�5�����O�������+�%��
��O�6�7�1�2�O�6�7�
� (6�7�1�2�| 0 %�N�! )O�
� ���+"

(#�$�%�&�' ) ª�����9�����² nr3 ª�O ncor3(*,8) N�N�«�
�O connect.inc ª�����^X������9
1�2�NP6�7�0���4�5�²�1�2�%���+�
�a�b O:1�2�NX6�7�^�����4�5�²�
� ���%���(�)������+*�¹�����+�
�a�b�� °-,. ��9
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4�5���� ������+ c�d 1�2���� 
� ���� 
� ���+ "
266 -1 3 417 0 0.0000000E+00 0.0000000E+00 0.0000000E+00

267 1 3 0 201 -0.5000000E+00 -0.5000000E+00 -0.5000000E+00

268 -1 3 0 201 0.0000000E+00 0.0000000E+00 -0.1000000E+01

269 1 3 0 201 0.5000000E+00 0.5000000E+00 -0.5000000E+00

270 -1 3 0 200 0.0000000E+00 0.1000000E+01 0.0000000E+00

271 1 3 0 201 0.5000000E+00 -0.5000000E+00 0.5000000E+00

272 -1 3 0 177 0.1000000E+01 0.0000000E+00 0.0000000E+00

273 1 3 0 201 -0.5000000E+00 0.5000000E+00 0.5000000E+00

274 -1 3 467 0 0.0000000E+00 0.0000000E+00 0.0000000E+00

275 1 3 0 225 -0.5000000E+00 -0.5000000E+00 -0.5000000E+00

276 -1 3 0 225 0.0000000E+00 0.0000000E+00 -0.1000000E+01

277 1 3 0 225 0.5000000E+00 0.5000000E+00 -0.5000000E+00

8 3: ncor3.dat
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