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CrystalClear+SM$1.4.0���I=$

$

1.$CrystalClear+SM$1.4.0)ƙ®$

� \SL]Yh) CrystalClear1.4)ACOw>WguLtYL�"ǋLogin$Name$rigaku�passwordŀ

�#vMCw�$

$

2.$CrystalClear+SM$1.4.0'7:ĸÜ$

� CrystalClearDBw^D)è'ƂŘ�;:fvyXqy]>}8ǀ'ÞƁ�"	��ƣ�#ā9��

& �8�)ÍĂ>LtYL�;+ā;:�ĸÜ* Collect$ Images0#���#*ŭęlDw]'4Ƶ

=:Uu)ĲÜ�Ũà°0#>ĸÜ$���$

$

$

$

$

$

$

$

$

$ $

ƃŶ)¨ĝ°� Ž®#Ɓ=;:�$

ŭę\yV(¦×ëŤ))�¬$

ŭę)lDw]�ŭęQCTĸÜ$

SNRryu)ƑÜ�ĸÜ$

Uu(³�ĥ×))ĲÜ�Ũà°$

Æą\yV)ŝ¦¢Ņ$

sDFŷ)XEYL$

ÏîÂ·Ƅį(Őŉ¹)$

Əť	<	<���# f2plus.dat�#�:$
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2+1.$\yVfGuW)ƑÜ(È$ 1)$

� È 1)Ňƿ�š�}� �8�Project¿$ Sample¿#\

yVfGuW>ĊÜ�:�Project ¿*ŕşß (Hiyama,$

Yamashita Ť)�Sample ¿>!�"(ÞǅŊ»Ť)�\yVf

GuW>ĊÜ�:�Sample¿>Ĳ3:$�* New$ Sample

)XEYLkYLS'XEYL>�;:�Task#ĸÜ)�ē

5ƍģ)1&)>Ʃ-�Ƥé)ĸÜ#�;+ Collect$ and$

Process>Ʃ-�Collect$and$Process>Ʃ-$¯ă' Image$

Directory��¬�;:�&� Processing$Suite*\fGu]

) d*TREK)00#Äǂ&	�$

$

ƄƛƔĕ� Task'!	"$

Collect$and$Process$ $ ĸÜ$\yV¢Ņ�Ƥé*�;>�ņ�$

Screen$Collect$and$Process$ SLtywCoyR>ĸÜó��;'�=�"œĖƴ)ĸÜ>Ɓ
�$

Ńō&ĤĐ)1ĸÜ�:�3Ėƴ*œ�&:��ƭƅ¶ã�Ķ:

�3\yVŨê�ú�&:ù;�9�ż'Ž���:�2��$

Collect$ $ÆąCoyR)ĸÜ)1#\yV¢Ņ*�&	�ª&fGuW>�

 "\yV¢Ņ>Ɓ
öƆ��:�Ƥé*�=&	�$

Process$ $ $ $ \yV¢Ņ)1��«'ĸÜ��\yV>ƍģ�&��Í½&%�$

$ $ $ $ �)Í½*ÆąCoyR)fGuW>ĊÜ�:öƆ��:�$

CrystalClear > 2 !š�}�" Collect > 2 !�}Ƙ8�:$Fsy�¥:��zē> Collect #ĸÜ�

4
zē> Process#\yV¢Ņ$	
�	ē*¹ź�$

$

� }Ɛ)ƑÜ>Ɓ �8DBw^D)~�OK>LtYL�

ƃŶ)Ƥ��Ö09�FsyoYUyR�¥"4İ'��

OK>LtYL�4
z�)oYUyR�¥"�:)#�*

	�>LtYL��;#ƃŶ)¨ĝ°�Ɓ=;�P_Ho

yV$Ħ¥Å�®	"¨ĝ�Ŷ.ś®�:�$

$

$

$ $ È 2� ¨ĝ°)Ė'¥"�:oYUyR$

È 1� ě¨'¥"�:Ňƿ$
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2+2.$ŭęûÌ)�¬(È$ 3+5)$

� ¨ĝ°�Ŭ=:$ Setup)Ňƿ�¥"�:)#�Main

Vg#ķêŤ)Ġ��Crystal1Vg#ŭę)ſxî5Q

CT�Crystal2Vg#¦×ë>�¬�:��;8*ó

8	�8#4Ě�ŏ�:)#=8&	$�<�0�Ĳ

0 "&	$�<*İ'�&�"ž	�Setup DBw^

D) OK>LtYL�:$ĭ)ŭęlDw].$Ʀ3:�

¦×ë*#�:���¬��/
�ž	�¦×ë>�;

:$�)~' Expected$ Volume(¦×)�ŝ)�Əť�;

:��)��ó)UuĲ3#ð'š!)#Ɗ�"���$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$ $

È 3� SetupDBw^D MainVg$

È 4� SetupDBw^D Crystal1Vg$ È 5� SetupDBw^D Crystal2Vg$



4$
$

2+3.$ŭęlDw](È$ 6)$

� SetupŇƿ> OK#Ć�:$ŭęlDw]Ňƿ.$Ʀ2�IosŇ�DBw^D$P_HÆƝņDBw

^D�š�}�:��)Ƹ'Fsy)DBw^D�¥:�$��:��OK,$OK�ÆLtYL�:$�

)
�'Į0:�SRGZ� Door )#-�B
���&��X��(B	���&��X���QJ�

P@3F
�(�+*-%�M���HA) $

$

$

$

$

$

$

$

$

$

$

$

ND�V�C�

Šİ'ÛÜ&ŭę$

	 SsC^JsS)}'Ŷ	��$}8m`suHCu(ƱƯŻŹĔľ°ıū)>ǌ�Ǎļ�8��$

� iKQw'$"4Ļ�5�	ŭę*fYūũHCuǉƚǆǃǈǊ>�
�$

� 0�*ĘƤ)m`suHCu#5 "1"�%
�"4\yV�ú�;+��
�$

Šİ'�ÛÜ&ŭę$

	 �ĴøƻÇİ~#m`suHCu$0�"���bSZyuejY]>� "SsC^JsS)}'$

� m`suHCu�$��:�HCu�ı5Šİ8Ú "�;:)#œĖƴ&8ÑħÑ{Ó�$

�	�	èÈ)7
'Ƈ�:�$

ºÈĿű�#Ç �7
&$�<

*ƪ��Þű�#Ç �7
&$�

<>§9¥�"�zƠ 0.2$mm�~

'&:7
'�:�$

$

$

èÈ*ž	ŭę�$

Ƣĕý��9���Ģ>®��$�'zĩ)Î°>1�:�$

¤1�%�'4&��%)I^4£#�:�$�ƭƆ�$

$

}Ɛ)Ɔǁ#Ʃ?�ž	ŭę>lM`Y]lDw]ew×Ţ)uyh#��	�ƃŶ�ƫ)P_HiY

^'lDw]�:(P_HiY^*ŗŔ&)#�lDw]ew�ĉ "Ɓ;&	7
'ĳü�0��Ã

ŁĕƼĹ$
(SCYX*º�ƿ$

ŭęp_Vy$

P_HOw]vysy$

��'ŭę>lDw]$

ǆ�ƕđtwM$

ǆ�vYL(�$

īēÀƕđ(�$
� ��'ġ":(�

#ŭę�Ŷ>ƕđ$

īēÀƕđ(�$
$

È 6� ŭęlDw]ƃŶÈ� è�ħƋ� º�P_HiY^Ã9ĈÑ$

CCDE6:(0��)$
O>�T�����\$
2LU>1000.5$

dynS]Yby�

ƅĐƖ9½=� "	:�$
¦ƹƺ�	�$

cd$
ƀ;"	:$
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Ơƫ�'ă5Qwhu�ČƎ�&	7
'�:�$)�sC])ƼĹ>!�"ĕ:��"5:$P_H)

×)ĈÑŇ�� PC Ňƿ�7,ƃŶ�'�	"�:p_Vy#Ƈ�:�Ios)Ňƿ�Ƈ'�	Í½*

CCD)«ƿ'ƨí&Ō	Ū>Ŷ��$

PC })Ňƿ(RAXVIDEO DBw^D)�ƃŶ�ƫp_Vy�

%�8#4Ĩ=&	)#Ňƿ>Ƈ&�8ŭę)UwVtw

M(�õ�=�)>Ɓ
(È$ 6º)�ƃŶ�ƫ'�:P_HOw

]vysy)º~) 90°+kVw>ć��P_HoyV>φƞ

Ã9' 90°ÆƝ��:(error Ɨswh�ĿĽ�"Æ8&	Í

½* Select>ć�"4
zê 90°+kVw>ć�)�ĭ'ǆ�

vYL(�(Ōſ�!	"	&	ē�/;9K)> 60 êŜê

èÆƝ�"6:3�ó'�ǆ�ēÀ'!	"ǆ�ƕđtwM

>0=�"½=��ǆ�vYL(�>Ų3:�ĭ'âņ^s

Cay#īēÀ'®�"�õ>½=�:���Y�"' 

W71<�O>�T����� zēÀ8�=�"�90

êÆƝ�"ª&ēÀ8Ƈ"�=�"�>ŵ9ơ�"�õ8®&	7
'�:�PC})ĈÑŇ�D

Bw^D) View)�'�: Circle'XEYL>�;:$�PCĈÑŇ�' �č;:)#�;4ŎÛ

'�:$ž	�$

UwVtwM)Ƹ'ǆ�vYL(�>��?$Ų3&

	$��ƶ)ĸÜ>Ɓ
Ƹ'ǆ��ƕŧ#�&�&:�

�ǆ�vYL(�>ų3:	 ǆ�ƕŧ	 ǆ�vYL(

�>Ų3:�$	
ăǀ>ö�Ú:�$�0��ǆ�

vYL(�)è'�:Ş'*ŮáƎ8&	7
'��

;>Ú "	&	��ƾé'Ð	#��$

$

UwVtwMó�Ruler 'XEYL>�;:$È 7

�Ô'¥"	:QCTĸÜņ)Œ´�¥:)#��;

>� "ŭęQCT>ĸÜ�:�CrystalClear DBw

^D)}'�?#	:�' Instrument)Vg��:)

#���# Manual$ instrument$control>LtYL�:

$P_H)Ow]vyu�ă®##�:7
'&:�φ

ƞ>Æ�&�8Ƈ5�	ƌê#QCT>ĸÜ�:(Ŵ

�ī�ÕƁ�) 3Ơ)��)Ƹ�ŭę>%)À�'Æ�

"4ŭę��õ8ŏñ 2.0mm )ǁË'�8&	Í

½*�4
å�ä�&ŭę>ċ���)ŭę>§Ē

�"��ŏ��UwVtwM>4
zêƁ
�ţǐÃĝ�ū�Á0;"	�8��#ŭę)Ïî�¬>

Ɓ
�$

$

$

È 7� ŭę�Ŷƕđ)ĩ×$

�����
O>T����

����
[	,$!���
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ND�<?�48ǉÏî'7:Â·Ƅį>Ɓ=&	Í½*ŐŉǊ!
Crystal$shape$MeasurementDBw^D)o_ry8 Measure>LtYL�¥"�: TakePhoto>L

tYL��:$ manual $	
DBw^D(P_HoyV)ƌêOw]vyuņ)�¥:��)ó��)

manualDBw^D$ RAXVIDEODBw^D>¾Ė'Ƈ:�$�#�:7
'DBw^D�Ŷƕđ�$

phiƞ> 0ê'�:��)ĖĿ#ŭę)Ñ�&ƿ�Ƈ�"	&�;+ƨÝ phiƞ)ĐØ>Î�" enterK

y>ć��ž	ƌê'ƕđ�:�$

manualDBw^D8 Takephoto>LtYL�:�ǉ�)łþ#)ŭę)¡ő�#:Ǌ$

RAXVIDEO )Ňƿ}#ŭę)ƌ>lDS#ĐÆLtYL�"	�ǉºLtYL#¸9ĵ�#�:Ǌ�ě

ó*WguLtYL#Ðƌî)î>ŖÜ��Ǔǒ�:�$

�¬��ŭę)î�Ǉſ	Ŀ$Ɨ	ű#Ě;:)#��į���;+Ǉſ	ƫ¦>^sYM��File	 

Save	 OK�ǉ�į�&�;+�)ď�*öƆ&	Ǌ$

phi> 0,45,90,135ê$ÆƝ��"¾ĩ'¡ő>ǏĤĎ9�Ïî>�¬�:��:	* 0,30,60,90,120,150

ê) 6 Ĥ'!	"}Ɛ)ď�>Ɓ
�Crystal$ shape$ Measurement DBw^D)o_ry8 File	 

Output#f@Cu'Ïî�¥¬�;:�$

š��$ǎĭ�)š�)¼¡ő.)Ąï>Ŗƒ��Ïî�į���¬�;"	:�$>Ŗƒ�:�Crystal$

shape$measurement$window) File	 Quit	 OK#Ïî�¬Ŭ��$

++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++++$

� UwVtwM�QCTĸÜ�Ŭ= �8 PC})RAXVIDEO

DBw^D>Ʋ�:$¥"�: Crystal$ Size )DBw^D(È

8)'ĸ �ŭęQCT>�¬�OK>ć�$ĭ)Ňƿ'Ʀ2�$

$

µŸ®Ň� tJL)ŭęlDw] youtube®Ň$

http://www.youtube.com/watch?v=sqSzo7cWyso&feature=pla

yer_embedded$

ŭę>Ǆôư#Ʃ?#ƃŶ'lDw]�:0#)®Ň�t

JL8�Ƴ�;"	:�ƃŶ�Ƨ
)#P_H)®�ē�

ŋ&:�$&%'ĳü���+®Ň#*φƞ>ă#Æ�"	:

����)ƃŶ#*ăÆ��¹�$

$

2+4.$ÆąCoyRĸÜ$

� Crystal$SizeDBw^D> OK#Ć�:�4��* CrystalClearDBw^D)è)Vg# Collect$Image

>LtYL�:$ Collect$Initial$Image)Ňƿ'&:�×/%ĸÜ��ŭęQCT) 3Ơ)ŝ� 0.0005$(ţ

|Ãĝ pgvYL�ū�}'ƭ	4)>Á2Í½)0�* 0.001$ (Ɵ�ū)1)Í½)>ƚ�"	;+ Exp$

Time(ƽ�Ėƴ)>�" 1.0'ƑÜ�ŭęQCT��;794ä�	�#�;+ Exp$Time(ƽ�Ėƴ)> 4.0

'ƑÜ�:[4� Exp$Time(ƽ�Ėƴ)� 4.0#4�±¦&Í½*ƨÝ 2nŚ(n=đĐ)'ƑÜ�:�ÿ;"�

;+�)ƬêŽ¦)Qwhu'½=�"©Ē�:]�Run >ć�$ĸÜ�Ž®#Ö0:�ĸÜ>ƳÖ�:

Ƹ'ĸÜĠ�)Ŗƒ�dynS]Yby)ŖƒDBw^D�¥:�ĸÜĠ�>Ŗƒ�" Start$ Image$

Collection�dynS]Yby*ŎƉ#Ŗƒ�" OK >ć�$ĸÜ�ƳÖ�;:����dynS]Yb

È 8� Crystal$SizeDBw^D$
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y*Ůá'Ǝ8&	�$�ĸÜƳÖó'Ňƿ'ƂŘ�;"	�ě¨) 18Ĥ)¡ő>Ƈ&�8��)ŭę

#�")ĸÜ>Ɓ
%
>©Ü��UuĲ30#>Ɓ �ó'4�")ĸÜ>Ɓ
$©Ē#�;+�

�)00ĸÜ>ůŰ�"Ŭ�>ò!�$

$

SNRryu'!	"(è8ǀŊ')$

Det$Dist$ $ CCD\B[LVy$Qwhu)Ɯƹ��)ƃŶ#* 45$mm�Īĺ�$

2θ $ CCD\B[LVy)ƌê��)ƃŶ#*+20.0�Īĺ�$

Max$Resin$ � "	:ĸÜĠ�#)ǆƌ�)ĸÜƷň�$

χ$ $ χƞ)ƌê��)ƃŶ*ÉÜÊ&)# 45#Î�8;&	�$

φ  φƞ)ƌê�SLtyw$ğĸÜUY] 1*����ųƙĞmsw 2< 90�ƃƚ�$

Start$Angle$ ωȗ;kb��;ȱĖǽİ�.110�ƃƚ�"R��ZykÂ8ŘQ5 CCD8gz_

�ƜǄ'Q�kd(¼ƩȎ>1000�Î)��Q;4ď�7�"5�$

End$Angle ωȗ;kb��;ǔ ǽİ�70�ƃƚ�"R���kÂ8ŘQ5 CCD8gz_�Ɯ

Ǆ'Q�kd(¼ƩȎ>1000�Î)��Q;4ď�7�"5�$

Width$ $ ĀŐZ��j;kb��Ĭ�0.5�ƃƚ�$

Num$Images$ ƙĞ'QĀŐZ��j;ŹŞ�kd���< 18Ź�ųƙĞ� 360; 2msw�$

Start$Num$ ĀŐZ��j�WZ�;ȱĖƯñ�$

Exp$Time$ ȼÈŨȲ�ǗŪ8�T)3ȊǍ'Q�VariMax < X Ǜșİ��Q;45P��( 1 ƽ

�O 4ƽ�O�4ƂĘUGQ;��''I�$

Image$Seq$ Z��j;Ưñ�$

Collected$ ƙĞƖG;ĀŐZ��j�ƙĞƖG;Z��j��R=""8ǲƻ$RQ�$

Scheduled$ "R�OƙĞ'QZ��jƯñ�""�ǲƻ$R37�;<ƙĞ$R7��$

Sched$Start$ Scheduled8É03�QƙĞ;ȱĖǽİ$

Sched$End$ Scheduled8É03�QƙĞ;ǔ ǽİ$

$

m��Ē��Ũ(ç²ŽĘ;�Ț� 30Å Uȓ�Q5�)768 CCD Uȹ%-�5�<"; Det$

Dist5 2θ�+;©;}���pUmsw4ď�Q��ad;�z�X�8+R,R; Det$ Dist

8Ģŀ'Q 2θ�N>+;©;}���p�Ŭ�3�Q;4+RUëơ'Q"5�$

$

+;© Collect$Initial$Image[Y�x[81�3ĿǷ+�75"S$

Dezingered$exposure$ ""8r\sd'Q5vj�a�ƙĞ(òĀŐZ��jU£Ź21ƙĞ)U'

Q�1FP£¾;ƙĞUǱ��ǩƠŝģǛƭŷ;{Zlk�swUƗO)Q

O%���+V7J;+�đ�<7�;4·T7��$

Bin$mode$ $ĀŐZ��j;ǾÄİ�";ǳǡ; Saturn$CCD< 4$X$4�$

Estimated$time$to$Collect$ Schedule;5"S8ƙĞŨȲ�ǲƻ$RQ;4r\sd'Q�$

$

[ÐƸUǸQ"58NQǗŪ;ȏ;ÖĞ]$

ƙĞUȱĖ'Q5ƙĞ$R-ĀŐZ��j� PC�8ǲƻ$RQ�ɊǽÂF4ìģ�Ò3�Q�6��U
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ƺȆ�Z��j[Y�x[;ð�;�-P Resolution$ArcsUd�sd%3 visibleUr\sd'Q5Z�

�j�8ĀŐǽİƵĜ;ȐǛ�ÒQ�ĀŐǽİ 52İ�O�F4k�sw��R=7V5�7Q"5�đ

��J/SVÒŷQȵPɊǽF4k�sw��QC��űF%��k�sw�ĳ�;4�R=ȼÈU°

=%3ÏİƙĞ[ƮȿÍ4ŮJĵ�k�swUd�sd%3ð;ǲ;�; Intensity �(ŞŹ;ÐƸ8T-

03)20000 Uȓ�3�R=c�c�ƙĞïǨ]�X Ǜ�ĵ'�3ɇý(k�sw8Ȑƞ�ÒQ)%3�Qċ

ó< Exp$ Time(ȼÈŨȲ)Uƹ�%3KPƶ%(Ƞī< 1/2n8'Q)�ĀŐk�sw�ƸV�úȚ8%�Ò

7�(ĀŐ�ƀǆ8ĳ�)�Ⱥq��ć8k�sw�Ȭ703�Q(ǗŪ�Ȭ703�Q)�k�sw�õľ

Î�8DK 3�Q(ǗŪ�����)76Ǹ3îRQ7O�Ʈȿð�;Ȑ� STOP�p�UŒ%3ƙĞU

ƉIQ�Ĩ;���r��w; Initialize$ Instrument Ud�sd%3ǳǡ;²ǡUÕŲã�ǩÞ4ȱ�

Setup[Y�x[4 OKUd�sd�2.3.$ǗŪ�[�w8Ō03ǗŪ;Ȩ>ƶ%�$

$

$

2.5.$m�ƑI$

2.5.1.$k�swíȸ(ă 9)$

Schedule %-ƙĞ�ǔTQ5ĨÂ;���r��w�

Assign$Unit$Cell8ȤG�+;�; Find$Spots87Q�Find$

Spots[Y�x[�Ò3�Q;4 Screen$ images; 1.18U

ȨV4 Run�ĀŐZ��j�ƈ�Ò3�11�ìģ�Ƚ�4

ŕTRQ�� ";ƌȶ4C5V6k�sw�ŕ�37�7O

2.3.8Ō03ǗŪ;Ȩ>ƶ%�J%�<ȼÈUȯ�%3ƙĞ

;KPƶ%UǤ�Q�$

$

2.5.2.$ĀŐ;ŗŞª (ă 10)$

� '�8 Index$ Spots �ǅ/��Q;4(ǅ/��O7�ċ

ó<Ĩ; Index$ Spots Ud�sd )�Space$ Group 8

Unknown;r\sdUÉR3 Run�Ȁǋ$R-m�;Ē�

$�ǽİ�ǲƻ$RQ�Ƞī< triclinic;�1%�Ò7�;

4�OKUd�sd'Q;G�";ȷ8Ȁǋ$R-m�; V

Ur\sd�"R� Setup ;Ũ8ǸǂJ0- Expected$

Volume ; 1,2,4,8 ¾8703�Q5ç²ŽĘ�-PÓĘ�

1,2,4,8 ½É03�Q5%3/M�6N��J/SV¡Ų)

9ƛėÓĘ;îPțFR76��Q;4ĥ%(R3�3J

Ǝ8%7��";ȷ8 Expected$ Volume8ƍA3m�´ǂ

�Ĥ$'�Q(¸�=Expected�5007;8m�´ǂ�200

%�7�)76�þɄ��Q7O 2.3.8Ō03ǗŪUȨ>7�'�J%�<ȼÈU°=%3ĀŐUčK'�$

$

2.5.3.$m�;ǎĠã(ă 11)$

ă 9� Find$Spots[Y�x[$

ă 10� Index$Spots[Y�x[$
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� m�;ǎĠã;Ʈȿ Refine$ Primitive$Cell[Y�x

[�Ò3�Q;4 Run UŒ'5ǎĠã$RQ�µĀ

� Run Ud�sd%3+R,R;}���p;ď²

(ă�Ȑ�ǛȪ)� 0.0000870-Oǔ �Close4[

Y�x[UȰ&Q�7�""4ÀUǸ3ł%�N�7

OŌ03ǗŪȨ>�OKPƶ%J�P�$

";�-P;ǸÔPŢ<ǖɉ5ß8NQ5"S�

Ē���½¦ƴ85P��(Ǹ3�Q;<[Y�x[

ð�; RMS$ residuals 5+;�; Reflections�RMS$

residuals; mm� 0.1Ùļ�$O8 Reflections;5"S8ĀŐk�sw;Íȃ�Ò3�Q;4 Total(ŕ

0-ĀŐk�swŞ)�Accepted(";m�8Ķ3<FQk�swŞ)Ur\sd�Total;Ş�åÓđ�"

5(3005� 5005��ÓĘ8NQ)�+R8Ģ%3 8Ú�O 9Ú�- Accepted7O5P��(þɄ7%

�O�;ŉǺ�$

2.5.4.$ĢƾŁ;Ɋ�m�;řǑ(ă 12)$

� ƈ8ǎĠã%-m�;ÀUƬ�3NPĢƾŁ;Ɋ�

ǃȲǢUř'�ĨÂ Reduce$ Cell Ud�sd'Q5

triclinic Đ;ǃȲǢ¿ǵ�ǲƻ$RQ�ĢƾŁ�³�

ċó< triclinic %�7�"5J�Q�+RO%�ĢƾŁ

;m�UȨV4 OKUd�sd'Q�ĉųƴ8<�8ǲ

ƻ$RQ�NPĢƾŁ;Ɋ�J;�UÅÇ'Q�ă 12

;¸4<�; triclinic8Ģ%3�8monoclinic;m��

Ȁǋ$R3�Q�$

$

2.5.5.$Ï>m�;ǎĠã$

ĢƾŁ;Ɋ�m�UȨV4 OK'Q5 Refine$Standard$Cell;Ʈȿ�ǅ/��Q�Ï>m�;ǎĠãU

Ǳ��'A3;}���p;ď²(ă11Ȑ�ǛȪ)�08íŵ%-OǔTP�ĨÂ;r��w;Predict$Spot

Ud�sd'Q5 Predict$ Spots ;[Y�x[�ǅ/��Q�ĢƾŁU triclinic �Oď�-ċó<ÀUr

\sd�Reflections; Accepted�Ʌǰ8Ɨ03�Q76�0-O Reduce$CellUKPƶ%3ĢƾŁUǯ

5'�$

$

2.5.6.$¡ƙ$RQìģ5;�ǫ;ƺȆ(ă 13)$

ĨÂ; Predict$ SpotsUd�sd'Q5 Predict$ Spots

;Ʈȿ�ǅ/��Q�RunUd�sd'Q5m�;À�

O¡ƙ$RQk�sw;²ǡ�Ƚ�4Z��j�8ǲƻ

$RQ�ƮȿUǸ3�¡ƙ;Ƚ��ĽOR-ĀŐk�s

w5�ǫ%3�Q�UƵǹ4r\sd'Q�7�v�^

�w4<ųƙĞ;ŮÕ; 10 Ź81�3¡ƙk�sw�

ǲƻ$RQ�$

ă 11� Refine$Primitive$Cell[Y�x[$

ă 12� Reduce$Cell[Y�x[$

ă 13� Predict$Spots[Y�x[$



10$
$

";m�ƑI4þɄ�7 R=ƙĞU+;FFǙǱ'Q�þɄ��0-ċó<Ʈȿð�;Ȑ� STOP

�p�UŒ%3ƙĞUƉI�Ĩ;���r��w; Initialize$ InstrumentUd�sd%3ǳǡ;²ǡUÕ

Ųã�ǩÞ4ȱ� Setup[Y�x[4 CloseUd�sd�2.3.� 2.4.8Ō03ƥƒ8ŀ&-KPƶ%UǱ

�(ǗŪ;Ȩ>ƶ%�Exp$TimeUďū%3ƙĞ�76)�2.4.8��3 Exp$TimeUďū%3ÏƙĞUǱ�

ȷ8<�Scheduled ;ŞęU+;Ĩ; Image$ Sequences 5Ê3õ&Şę87QN�8ŎÉÛ%3 Run

Ud�sd%3ƙĞUȱĖ'Q�recollect'Q�5Ǧ�R-ċó< OKUd�sd�$

$

� ųƙĞUǙǱ%-ċó<�""4�kd

�WZ�U¶ŋ'Q�ĀŐZ��j;�8

�5���V4�Q�";ÎķŗĞ�p�

(x�seɎx�s�4�ľ5æĺUŗĞ)

5ÿǽķŗĞ�p�(Ĩ��Ĩ��ð��ð

�U 4Ād�sd%3ŗĞ)4~��kws

}�;ĸUĂH]�XUŗĞ'Q�+;ļ

�kd�WZ�»Ě�p�Ud�sd%3

»Ě'Q5�kd�WZ��¶ŋ4�Q�

Ê3; image 8�kd�WZ�UȧƬ'Q

�ɘ5Ǧ�RQ;4�<�5ǉ�Q�""

�Oƈ<v�pÑƩ�$

� $

$

$

$

$

3.$CrystalClear.SM$1.4.08NQv�pÑƩ$

3.1.$ǂÓĵİ;Ȁǋ(ă 15)$

� Ĩ Â � � � r � � w ; Integrate$

Reflections Ud�sd'Q5ǂÓĵİ;Ȁ

ǋ[Y�x[�ǅ/��Q;4�v�^�w

;FF Run Ud�sd��;t��|�;

Ȑ�4Ă0-�p�Ud�sd'Q5Ʈȿ

;ÔPŭTP�ƉF03Ȁǋ�ȡ�7Q(Ç

8d�sd%3��"5UáIQ)�$

� æÓ; 360 ŹƵF4ǂÓ%-�5�<

Integrate$Reflection[Y�x[; To$Use�

OļæUĐ)=N��$

� ǂÓ�ǔTQ5àŎ8ƈ; Laue$ Check

8ȤH�$

� ÿǽķŗĞ�p�$
$

� ÎķŗĞ�p�$
$

� �kd�WZ�»Ě�p�$
$

ă 14� ĀŐZ��j5�kd�WZ�ȳȣ�p�$

ă 15� ǂÓĵİ;ȀǋƮȿ$
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3.2.$�[]r\sd(ă 16)$

� ǂÓ�ǔT0-O�[]Ǣ;r\sdUǱ��Laue$

Check [Y�x[�ǅ/��Q;4v�^�w4 Run�

ǔTQ5 Laue$ Results[Y�x[�ǅ/��P��[]

Ǣ;r\sdǗź�ǲƻ$RQ���Oɂ8ĢƾŁ;Ɋ�

J;��V4�Q;4�pass?;`��8 PASS5Ŭ�3

�Q�ƯĢƾŁ;Ɋ�J;UȨV4 OKUd�sd�$

3.3.$ĐķùíǵƊ$

� �[]r\sd�ǔTQ5ǩÞƴ8 Num.$ Abs.$

Correction �ǅ/��Q�Ƞī<ǱT7�3Jǭ���p5.6 4ǗŪ;ĐķÉÛUǱ0-ċó(=Ǉ 6 úŲ

Æǐ�É03�Qċó);G RunUŒ'(dtnumabs.ref�¶ŋ$RQ)�Close4Ȱ&Q�$

$

3.4.$Scale$and$Absorption(ă 17)$

� ĨÂ; Scale$ and$ Absorption Ud�sd'Q5

Scale$and$Absorption[Y�x[�ǅ/��Q�Ƞī

<+;FF RunUd�sd�[-.%�ȁ 3.3.4Đķ

ùíǵƊUǱ0-ċó< Absorption$Correction;r

\ s d U < ( % � Ĩ ; Reflection$ List � O

dtnumabs.ref UȨV4 Run Ud�sd�]Ȁǋ�ǔ

TQ5 JDtplot ;[Y�x[�ǅ/��Q(CrystalClear ;[Y�x[;Ǵ8Ò-P'Q)�";Ʈȿ4

CompletenessK Rmergeǈ;À�ƺȆ4�Q�ƺȆļ< JDtplot[Y�x[UȰ&3Jǭ��$

Completeness$ ƙĞ'QA�ĀŐk�sw;�/�""4ƙĞ%-ĀŐk�sw;Úó$

$ $ ";ǳǡ;v�^�wȂĞ4�R=ĉųƴ8þɄ7�(=100%8Ȝ�<()�$

Rmerge$ $ ìģǩ´; RÀ�";À�Ůǔƴ7ǾŸ;ȷ; RÀ;ŗƃ�0.1��űF%��$

$

3.5.$Final$Refine$Cell(ă 18)$

� Scale$ and$ Absorption �ǔTQ5àŎ8 Final$ Refine$

Cell8ȤH�""4<ƙĞ%-ĀŐk�swÊȪUƬ�-

m�;ǎĠãUǱ��Ƞī<+;FF Run Ud�sd'

Q5Ȁǋ�ĖFQ;4�ă�8ȐǛ4ƻ%-ď²�0.0000

87QF4ǠPȝ'�ď²� 0.0000870-O Close4

Ȱ&Q� [3.3.4ùíǵƊUǱ0-ċó<ă�ǚǛ;

Reflection$List��q[��z���O dtnumabs.refUȨ

V4 RunUd�sd�]$

3.6.$cif;Ŭ�Ò%$

Write$ CIF Ud�sd'Q5 cif �Ŭ�Ò$RQ�v�p�^�q8 crystalclear.cif �4�Q�"R5

f2plus.dat;£1U YadokariData�^�qÍ;ǩÓ;�^�q8f��%3ȴ;ǾŸUǱ��$

$ $

ă 18� Final$Refine$Cell$

ă 16� �[]r\sdǗź$

ă 17� JDtplotƮȿ$

Rmerge$

Completenes
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Yadokari.XG8NQƁȢǾŸ@Chuo$University� � � Makoto$Yamashita$

	 ƊĲ�z�X�4<�PF)V;4�ǩO;ȍ¯4ØƬ'Q"5�$

Thanks$to$Drs.$C.$Kabuto,$T.$Nemoto,$E,$Kwon,$Y.$Segawa,$T.$Sasamori,$S.$Akine,$K.$Wakita,$J.$Yoshino$

0.$Z�kw��$

VariMax.HDDÍ;XrayProgramUǩÓ;windows$PC;vkdws�8f����;Z�kw���z�

X�UǸ7�OǱ���ĔĒěĐ;¦<úP;¦5Ʒȋ%3Yadokari.XG�N>ȳȣ��e��UÉŎ�$

$

1.$ĀŐĵİv�pɓǗŪv�pǈ;ȈGțG$

1)$ŮÕ8YdkrUǅ/�!-ċó<�;Ʈȿ�ǲƻ

$RQ;4ǾŸ;ÕI<�New�UȨő'Q�$

� �;Ʈȿ�ǲƻ$RQ;4$

� →��j\dwöUÉÛ$

� (ȁñUøF(6ŠęÍ�ydkr;FF8%7�)$

� →pZw�UÉÛ$

� (""8ãóƣ;öÙKǕŋUÉÛ'Q)$

� →ĀŐv�p;»Ě�^�qUŗĞ'Q�OKUd�sd$

2)$�WZ��z���OĀŐĵİv�pɓǗŪěv�pǈ;ȈțUȨő�CrystalClear.cifUȨő%3ȱ

�Ud�sd�Ïİ�WZ��z���OĀŐĵİv�pɓǗŪěv�pǈ;ȈțUȨő�f2plus.datU

ȈGțF)Q→�<��or�OK�Ud�sd�$

3)$�WZ��z��;�ÕŲƁȢ��O�ǗŪěv�p

;ȂĞɓÓĘĲ;ȂĞɓǜȸ�UȨő'Q5�;Ʈȿ�ǲ

ƻ$RQɒ$

� ƙĞƘİU–180°C(©;Ƙİ4ƙĞ%-ċó<+;Ƙ

İ)8Ŭ�Ŝ�Q�ÓĘĲ�ÉÛ$R3�7 R=ÉÛ%

3�+;ð;�ȂĞ��p�UŒ'�$ (";5�Z$value

�2,4,8Đ.5�ÓĘĲ�ȲȦ03�QïǨŁ�Ɋ�=ƛ

ėUîPțV4�Q"5J�Q)$OKUŒ%3[Y�x[

UȰ&Q�$

4)$�WZ��z��;�ÕŲƁȢ��O�ǃȲǢ;ÖĞ�UȨő'Q5[Y�x[�Òƨ�$

�ÖĞȱĖ��p�UŒ'�ÖĞ�ǔ 'Q5�;Ʈȿ�ǲƻ$RQ�$

� (ǶŞ;ǃȲǢ�ǲƻ$R3�Qċó<)F(Ů�

ƌUȨő��ƑĞ�Ud�sd'Q5	;Ʈȿ�ǲ

ƻ$RQ�Ů�ƌ;ǃȲǢ�Ȧ�"5J�Q;4K

Pƶ'ĿǷ��Q"5J�Ïİ�;Ʈȿ�ÒQ;4

ÇC6;ǃȲǢ5�ǫ'Q"5UƺȆ%3OKUd

�sd�$

$

�$ �$

�$

�$

	$
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5)$SIR32014�Y��4QRe\X$
�ÕŲƁȢ��O�SIR.2011$/$2014�UȨő'Q�Ò3�-[Y�x[4�SIR2014ğǱ�Ud�sd�

ɍ�Ʈȿ;f��x����w�Ò-ļ8
;Ʈȿ�ǲƻ$RQ;4�%=O�Ļ15ÕŲƁȢUƐI

QǩÞ��e���Þ��Ɵ¢8ÕŲƁȢ�Ò3�-O�;Ʈȿ�ǲƻ$RQ�""4zfzf��d

Ud�sd%3ƕ%��WZ��z���OExportUȨ>�Shelx$(*.res)UȨő'Q"54�ÕŲƁȢŅ

Ċ�SHELX��e��4ȈGțIQķĲ@5]dk��w$RQ��WZ��z���OExitUȨ?5�

Do$you$really$want$stop$the$program?5Ǧ�RQ;4YESUȨő�ƐI-ÕŲƁȢ�Ʈȿ8ǲƻ$RQ�

�6)@ȤH$

ÕŲƁȢ�Ò7�0-ċó<�ǲƻ$RQ��Ïİenterb�UŒ%3µİ�ǩÞ��e��UȑO)

Q�ƁȢ�Ò3"7�ċó<�ŤSIR97[Y�x[UȰ&Q(]���Ò3JOKUŒ')�ĢÑŢƓ<�

;6R�ɗ(i)ǃȲǢUȲȦ�3�Q�4)8Ō03Ȩ>ƶ'�(ii)v�p�SIR.974ǾŸ'Q;8÷�37

��ƈ;6)UȄ%3GQ�(iii)ǗŪ;ȏ�ń�;4ÕŲƁȢ�Ò7��ƙĞUÏİǱ��q�7O5.2)@�$

$ $

$
532)$SHELXS�Y��4QRe\X(g:@	3��������P7)$
�WZ��z��;ÕŲƁȢ�OSHELXSUȨő'Q�$

Ĩ;[Y�x[�ÒQ;4ȄǱĀŞ8

2000UÉÛ�}p�o�(ȬêĘ)Ɠ@ƿ

Ǳ8r\sdUÉR3(ȬêĘ�Ɵ�ċ

ó<r\sdƟ%4OK)ğǱUd�sd�f��x����w

;ɍ�Ʈȿ�ȒÞ%3��e���ȑQ�$

$


$ �$

�$
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Program$Completed$(ɌǮ�ǛȪ)$

Press$Enter$to$Continue$

5ǲƻ$R-Oenterb�U2ĀŒ'�Ʈȿ8<ĪĦ$R-êĘ�ǲƻ$RQ�$

";ƌȶ4<ƍαƴȬ�êĘ;G�ǲƻ$R3�P�©;êĘ<ǎĠãȥǀ4Ǹ1 QĿǷ��Q�Ǉ

ɖúŲȴ;êĘUÊ3Ȩő�ðd�sd%3ƘİāĘ�OưŢŁƘİāĘUȨ?�ȨV.êĘ;ǲƻ

���Oÿǽ8ďTQ�7)@ȤH�7)@ȤV4JȧÔ7ÓĘƁȢ�Ǹ1�O7 R=5.3)@ȤH�$

$

533)$DIRDIF32008�Y��4QRe\X(g:@	3�����
��P7)$
�WZ��z��;ÕŲƁȢ�ODIRDIFUȨő'Q�ğǱU

d�sd��Run�ɑ�PATTY�UȨ?5���e���ȑQ�

ðƮȿ4Ȑ�ǛȪ;End$of$DIRDIF5��Ʈȿ�ǲƻ$RR=

ǔ 7;4��Files�ɑ�EXIT�UȨ>�Yadokari.XG8Ō0

-O6)@ȤH�$

$

$

$

$

"ROɖǁ;ŢƓ4ÕŲƁȢ�ƐIOR7�ċó<v�p�ń� orǃȲǢUȲȦ�3�Q;4��Ǐǥ

8Ʒȋ'Q�$

$

6)$Re�ED$
Ç8Ò3�-ÕŲƁȢ8<ȲȦ��đ�;4(õúŲÆǐ6�%<ǩÞÖ×%2O�)��[k;Ĩ�p�

UŒ%7�OÞ�%3�v�UĀȖ$)7�OÊ3;(ƏǐĐ;)êĘUĪĦ%3���êĘUÚPĶ3

QA���dUĨd�sd4Ȩ>�ðd�sd'Q5�z���4Q;4��êĘ;ÚPĶ3��O�Ƶ

ƴ;êĘUȨ?5�ȲȦ03�QêĘU¼Ɗ4�Q(«TP8b���x�O c,h,n,o,b,pUÉÛ'Q5

C,H,N,O,B,P76Ui��w`sw4ĪĦïǨ)�Ȩőļ8 deleteb�UŒ'5�Ƿ7êĘUƕ)Q�Ctrl

b�UŒ%7�OȯŢķɃĈUȨő%��İ8ǶŞ;êĘUȨő'Q"5J4�Q�êĘ�Ǹ�-O7

�ċó8<�ÓĘĲUǜȸ'QĿǷ��Q�([Y�x[;ð�Uī8Ǹ3��rest�;5"S8Ɣň%3

êĘUÚPĶ3QN�ľ� QA%)�ǇɖúŲȴ;êĘUÊ3Ȩő%3ðd�sd�ƘİāĘ�Oư

ŢŁƘİāĘUȨ?5�Ȩő%-êĘ;ǲƻ���Oÿǽ8ďTQ�""4êĘ�ȔP7�"5JN�

�Q��ƈ;ƁȢǎĠã;kus�4ƲǸ'Q"5�ïǨ7;4Ǝ8)(ƈ@ȤH�$

$

7)$Re_B8���jOC.-T���:@0b�_B8$
�z��;ƁȢǎĠã�O LSQğǱUȨő�Ò3�-[Y�x[Í4ËĹâȫƓ8r\sd�É03�

-OĐ'�ĩ���]óŋ;��dŞ(LSQļ8Ò3�Q��d;Ş)U 508msw(J05đ�3Jǭ�)�

�ǈ¹ìģUĭĆ��N>�ìģU OMIT�8r\sd�É03�7�"5UƺȆ�ȬG;v�^�w;

r\sdUĐ'�ð�;ğǱUd�sd�f��x����w�ȒÞ%3ǎĠã�ĖFQ�";Ʈȿ4

<ɌǮ�Ǜ�;Şę�Ĥ$�703��ȥǀUǸQ�$
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$
ŮļF4ǔT0-O enterb�UŒ'�Ò3�-[Y�x[4 ApplyUd�sd�$

Ĩă;t��|�;��d8r\sdUÉRQ5�ÓĘƁȢ5Ë8ȻĘĠİ�

�d�Ƴ�4ǲƻ$RQ�6)4êĘ�Ǹ1�O7�0-ċó<""4êĘ;Ī

ĦUǱ��ĪĦ%-ļ< 7);ŮÕ8Ō03ÏİǎĠã�ƏǐĐ;êĘUÊ3

ĪĦ%�LSQ8��3�ȁɌǮ�Ǜ�;Şę� 0.0008íŵ%-Oƈ@ȤH�

ƛėUøHǗŪ;ċó<ƛėÓĘ8vYk_�q��É03�Q"5��Q

��+;ċó<ƛėÓĘFTPU+;FF8%3ƈ@ȤV4Jǭ��$

8)$:@Z=�LW$
ƏǐĐ;êĘUÊ3ĪĦ4�3�-O�""4

êĘƯñª UǱ��Ĩă;t��|�;ǜȸU

d�sd'Q5Ʈȿð8ðă;[Y�x[�Ò

ƨ%3êĘƯñşƩ��x8ÉQ�ȱĖ/KPƶ

%Ud�sd��5<Ʈȿ;êĘUĕ�7ɂį4

d�sd%3���";ȷ;Ƞ%ƯñU_�q�

5û>�õ&êĘ7O_�q�Ưñ�ť�ɂ8Ư

ñ�ŘOR3���ȨőUKPƶ%-�ċó<Ȩ

ő; UndoUd�sd�Ê3;êĘUȨő%-O

Ȩő%-êĘU�AQUd�sd�êĘö;�Ŕ

¼ƊUd�sd�ȧƬUd�sd�Ȱ&QUd�

��

��

��

��

 �
 �  �

��

��
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sd�"R4êĘƯñ;şƩ��x�ǔ 'Q�";ȷ�òêĘ;_�q�Ưñ�Ŭ�R3�Q��ȩ

ɋ7OĨă;t��|�;_�q�;r\sdUĐ'�$

9)$Re_B8�� j[MGUF?@$
ƏǐĐ;êĘUÊ3Ȩő%3(Ctrlb�UŒ%7�OǶŞȨőF-< Ctrl+a4ÊȨő�ºØ)�ðd�s

d�z���OƘİāĘ.ưŢŁƘİāĘUȨő�Ê3;êĘ;ǲƻ���Oÿǽ8ďTQ��z��;

ƁȢǎĠã�O LSQğǱUȨő(F1b�4«ƬïǨ)�Ĩ�;ĀŞU 108msw%3ğǱUd�sd�

f��x����wƮȿ4��e���ȑQ�Ùɀă;ɌǮ�Ǜ�;Şę� 08íŵ'Q�6��UÖ

Ğ%���e��ǔ ļ8 enterb�UŒ%3Ò3�-[Y�x[4 applyUd�sd%3Æ;Ʈȿ8Ō

Q�íŵ%3�7 R=""4Ïİ LSQğǱ(ÇC65õ&Ŷ®4Ǳ�ȷ< F2b�UŒ'5+;FFf

��x����w�ȑQ)�íŵ%-Oƈ@�µİK03Jíŵ%7�ċó<v�p���%�;4ȉ�

8Ʒȋ orÏƙĞ�$

10)$UF?@�5A$
�ăt��|�;ǲƻ��q[��z���O 3D$(OpenGL)UȨő�+;�; 3DȂĞUd�sd'Q

5[Y�x[�Òƨ�Thermal$EllipsoidsUȨV4ð; Calc!Ud�sd�ÓĘ�ưŢŁƘİāĘUìŧ

%-žÎ´4Ŭ�R3�Q;4�žÎ´�ĿǷ�8ȯ�703�7���1?R3ĭȿ8703�7

���7�703�7���76Ur\sd�ǭ R=ƈ@�ń R=Æǐ;ĪĦȲȦ� orv�p�ǭ

�7�;4ÏƙĞ orvYk_�q�UƱ��$

11)$&�#!+$+�;�J�$
ÙɁ4žÎ´�ȯ�ċóK�LSQļ;��d�kw(Ùɀ

Ĩă)8ĵ���d�Ƌ03�Qċó(ȬêĘ;ȜÃĐ

;ċō8 1NPJĒ����d��Qċóɐ<�vYk

_�q�UƱ��ðă;¸4<��dUǲƻ%3GQ5�

��n�ƪ;ǪǐêĘ;}�²; Me3Siĉ;úP8ĵ�

��d�Ƌ03�Q�";-I�§Ǹ�3�7�J��

ǁɆ;ȫıUJ1 Me3SiUÚPĶ37�3<7O7��$

���,N�&�#!+$+�h2��:@�,F^M

G�I�:@�fK�<")%"�9PV� 0.5�
dA��,F LSQ�>�'+"�c]����""
F48ÚPĶ3-êĘ8<�part$05��öÙ�ª�3

�Q�vYk_�q�%3�Q5"S<�part$1,$part$2…..;N�8öÙUÚPĶ3Q�"; partȂĞU

Ǳ�"54�ư7Q partȲ;êĘ<ǗóU¶O7�7Q�$

¸ɗð�ă;ċó�Si4;úPUœĒ%3G3GQ5�ðă;N�8

7Q�";ċó���d5ţ8ȫǡ%3�QƝǐêĘUǤ�Q5�Q1�

C21�C204�ǕƵɏpart$15Ǥ�N�ɐ�Q2�Q9�C194£ǕƵɏpart$

25Ǥ�N�ɐ�5GQ"5�4�Q�+"4�F(�Q1�Q2�Q9

8ƝǐêĘUÚPĶ3Q�vYk_�q�;ò}�w8ƝǐêĘUÚ

PĶ3-O�§İ<�part$18�-QƝǐêĘUȨő%�ðd�sd

'Q��z���O�}�wďū�ɑ�part$1�UȨ?5�Ȩő%3

SiMe3
Me3Si SiMe3

SiMe3
SiMe3

Me3Si
Me3Si

Br
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�-êĘ���part$1�87Q�ÙɀĨt��|��Ȫ; partƯñr\sd�sdk8r\sdUÉRQ

5�}�wƯñ�ǲƻ$RQ�t��|��ƌ; part;ƅ;Şę;r\sd�sdkU ON/OFF'Q5�

r\sd;É0-}�w;êĘ. �ǲƻ$RQN�87Q�õƂ8�Part$281�3J�Ȩőļ�ð

d�sd�z���O�Part$2�UȨ>�}�wUƑĞ'Q�""4 Part$1,28%-êĘ;éůƧU�Ť

0.58ȂĞ%3 LSQUĀ'(part1�part2<�¤�8vYk_�q�%3�QȪÓ;�Ȫ7;4�+"8

�1;êĘU��3%F03<1&1F�óT7�)�LSQUĀ%3íŵ'R= OK�íŵ%7�ċó<�

éůƧ� 0.5�O(R3�Q"5�đ�(=ȫıưŁ´;éůƺƧ�ư7Q=ĜĞŁ�ư7Q);4�ƈ8ƻ

' FVARU·Ƭ'Q�$

�QďŞ�UǤ��$

part1;êĘ;éůƧɗ�$

part2;êĘ;éůƧɗ1–�$

5Ǥ�R=N��$

";ďŞ�U�”FVAR”4ȂĞ'Q�Ì´ƴ8<�z��;êĘ�FVAR;ǜȸUȨ>�ȱ�-[Y�x

[Í;ð�; 0U 0.55%3�ȞÜUd�sd�Ĩ;ǲ;�8 FVAR$2�Ğǣ$RQ�ǶŞǊō;vYk

_�q���Qċó<�ĿǷ7Ş8ŀ&3¶Q��QvYk_�q�Ȫ²;}�w 1;êĘ;éůƧU

FVAR2�}�w 2U 1.FVAR28ȂĞ'Q�©8JvYk_�q���R= FVAR$3,$FVAR$476U·Ƭ

%3éůƧUȂĞ%3���LSQUĀ%3�FVAR;À�Ɗī(0~1�Ƞī 0.3~0.7)4�Q"5Uƺ�I

Q�(}�w 2;êĘ;Ţ�}�w 1;J;NPéůƧ�Ē��70-O�}�wUÉRŭ�3���)$

$

��bt�vYk_�q�;Ǿ�Ţ$
�;N�7Ŏɂ4ǾŸ%3J�F�ưŢŁ;žÎ�4�3�R7�"5�ǭ��Q�êĘ�ȲȦ03�

Q76;ƩƭJǤ�ORQ��ŦO�8Ɗ%�;7O=ŵǝŶ®U·037V5�'Q�ŵǝŶ®�đ

�C6ďŞ�ƗQ;4�F-v�p8ǐƶ47�Ńňƴ87Q;4�ŮĤȵ856IN��êĘƯñ4

êĘUŗĞ'Q;4��;ÑƩUǱ�Ù8Ïİ 8);êĘ;Ưñª UǱ��1Ā LSQUĀ%3êĘƯ

ñUƺĞ%3��"5�$

�WZ��z��;ƁȢǎĠã�O�ŵǝŶ®K

j_�w�Ȁǋ76;ȂĞ(DFIX76)$(R)�UȨ

?5ðă[Y�x[�ȱ��Ȩő$R-êĘ5�

�Ǌō(ă�Ȑÿǽ)8�ƘİāĘUȜ2 -�ê

ĘUÊ3ȁÉ'Q�ă�Ƚÿǽ;ƃƚÁĩ 1,2U

0.018ȂĞ%3�õ&�Ƚÿǽ; SIMUUȞÜ

Ud�sd�ă�ǒÿǽ;ȕȹK´ǂ;ƵƃÀ8

1.5UÉÛ�ƃƚÁĩ8 0.01UÉÛ%3õ&�ǒ

ÿǽ; ISORUȞÜUd�sd�$

��SHELX;ɕ1;f��x;ȇŦ$

SIMU:$�Qȕȹ8�Q 21;êĘ;ưŢŁāĘ

U�ƃƚÁĩÍ4ǈ%�'Q� ISOR5msw4·�$

ISOR:$21;êĘ;ưŢŁāĘU�ƃƚÁĩÍ4ǈŢŁ8Ȝ±'Q$
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12)$S`:@�/6$
ƏǐêĘ81�3<�J%JǗŪ�ǭȏ4���d�Ǽƙ$R-ċó8<ƘİāĘUǈŢŁ4 refine%

3JN��%�%��Ǭƴ8ȻĘĠİ;Ĥ$�ƏǐêĘ< XǛǗŪƁȢǾŸ4<�F�ƑFO7�"5

�đ�;4�ƩŇƴ7²ǡ8ƏǐêĘUȫǡ'Q"5�đ��ƏǐêĘ;²ǡ<ǎĠã;òhZd�#

58ƩŇƴ7²ǡ8ȫǡ$RQ�$

AFIXü¬<��OLQêĘ;ŵǝKƩŇƴ7²ǡ8êĘUƲƫ$)Q-I8·TRQ�vYk_�q�

%3�QêĘ8�r�ĉ76ȫǡ%-ċó�éůƧK}�wƯñ<+;ǻêĘ8ƚ&Q�$

õ&ǁɆ;ƏǐêĘUª -�ƝǐêĘUd�sd%3

ǶŞȨő%3��(Ctrlb�UŒ%7�OKQ5ÿǽķɃ

ĈUȨőïǨ)�ðd�sd%3ƏǐêĘ�Oª -�Ə

ǐ;ǁɆUȨ?�sp2.H<�\z��-.%vYk_�q

�%-�r�ĉ81�3<(�r�,$ĄĞ)UȨő'QŢ�

ǭ�[�r�ĉ�Ǘó%3�QêĘ�Ŗ1J05Jƹ�Ǘ

ó(+;êĘ5�r�Ɲǐ5;ǗóĐ)8ȳ%3:&Rć

ȫıUîQN�8ȫǡ'Q-I�CH3CN768<·�7

�]�vYk_�q�%3�Qċó<Ȧ�}�w;êĘU

Ȩő%3õŨ8ƏǐUǡ�5Ŀ(]���ÒQ-I�Ɲǐ

êĘɔ1(1ƏǐUªÜ'Q"5U�áI%F'��u�

êĘ�KȮĦ�;Əǐ<ȧÔ7��dUř%3ǩÓ4Ə

ǐ8ĪĦ'QŢ�ǭ��""4Ïİ LSQğǱ(ÇC65õ

&Ŷ®4Ǳ�ȷ< F2b�UŒ'5+;FFf��x����w�ȑQ)�LSQǔ ļ<Əǐ�ǲƻ$R

Q�LSQ;À�íŵ%-O�ƈ; LSQ;ĀŞU 4Ā8ȂĞ%�ŞĀ LSQUĀ%3 GOF�ɔ1Ù;Ā

; LSQ5õ&À8íŵ%3�Q"5UƺȆ'Q�""4ǩÓ;ȂĞ%-ÓĘĲ(ƛėǈJøH)5Ş�ĝ

Ê8�ǫ%3�Q"5UƺȆ'Q�$

13)$CIF(� *�1H$
LSQƮȿUȱ��CIF¶ŋ�:&RǽUÒÛ�ƏǐêĘUøHǗóJÒÛ�PDB�WZ�¶ŋ�Əǐê

ĘJÒÛ�ƨą;À4ĄĞ�8r\sdUÉR�ĀŞU 10Ā8ȂĞ%3ğǱ'Q�";Ũ8 7);�;À

�íŵ%3�Q"5UĿ(ƺȆ'Q�Æ;Ʈȿ8Ō03�-Oƈ@�$

$

14)$CIF(� *�ai$
�vkdws�; XrayProgram�^�qÍ8�Q cifǜȸ�z�X�.doc5 cifǜȸƬǐŴ.txtU·03

cif�WZ�Uǜȸ(Ƽ�� TeraPad;N�7ubkwǜȸo�w;Z�kw��U�''I�)$

�http://checkcif.iucr.org/� 8ȟ03G3X��w�7��ƺȆ�alert$A�7 R=Ůń OK�alert$A�Ò

3%F0-ċó<]��;ƯñUd�sd%3ȱ�p�4Ǿƕ'QŢƓUƺȆ�12)8Ō03 CIFUÏ¶

ŋ%3�Ïİ checkCIF8� Q$

�CIFǜȸ�Ɵ¢8ǔT0-O�¶ſ�^�qÍ; CIF�WZ�U C:¥XrayProgramÍ8�Q cif2rtf.bat

F-< cif2rtf.64.bat8x�seɎx�s�'Q5¶ſ�^�qÍ8.rtf�WZ��¶ŋ$RQ(.bat�WZ

�<ġħĒěôȭņŰèĎ¶ŋ)��ȁ.bat�WZ�<6"8ǡ�3�03Jǭ�;4ƿÞïǨ�";.rtf
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�WZ�<ȌŠ; Supp$InfoƬ8·TRQ��ŮȜ4<.cif�WZ�U+;FF Supp$Info5%3·�"

5J�Q;4+;ċó<�Ƿ7"5J�Q�$

�ƏǐǗó76;ÓĘȲƷ¤¶Ƭ�Ǥ�ORQċó<��z���OƁȢǎĠã�ÓĘȲŚǿ;ȀǋU

Ȩ?5 Intermolecular$Contacts5��[Y�x[�ȱ��From5 To;Ɔ8�ÓĘȲ4;êĘȲȕȹU

Ǹ-�êĘ;ÆǐȁñUÉR�ğǱUd�sd'Q5�ÒÛ5��Ǌō8Ŭ�R-öÙ;ubkw�W

Z��ƫŋ$RQ�ǶŞǁɆ;ÆǐȲ4ÓĘȲƷ¤¶ƬUǸ-�ċó<�From,$To,$ÒÛ�WZ�öUď

�7�OǶŞĀǱ��$

�ORTEPăUŬ��ÓĘ;ǽİUȊş%3�£ÓĘƦǅ;ƢŢ;ÓĘ�ËǗŪã%-ƛė�ĢZ_��

�Ƿ7ċó<�Ĩt��|�; Frag;ȧÔ7Ưñ;r\sdUĐ%3ƕ%3���vYk_�q��É

03�Qċó<�part$2K 3;r\sdUĐ%3�Zy�7 partUƕ%3������Uª -

�êĘUȨő%-ƥŊ8%3����Ȫt��|�Í;ðă;XZf�Ud�sd�êĘ���

�O 0:���Ɵ%UȨ>�śƮUd�sd'Q5����Ɵ%; ORTEPă�ǲƻ$RQ�EMFÒÛU

d�sd'Q5��WZ�»Ě[Y�x[�ȱ�;4�+;FF ortep.emf5��öÙ4���Ɵ%

ORTEPăU»Ě�êĘ����O 3:ȨőêĘUȨ>��^�wUd�sd%3ĕ�7�^�wUȨ>�

16pt8ȂĞ�śƮUd�sd'Q5�����1�- ORTEPă�ÒÛ$RQ�";ȷ8����êĘ

�8ǲƻ$R3�Q;4�x�seɎx�s�4ȧÔ7²ǡ@ƿÞ'Q�EMFÒÛUd�sd'Q5�

�WZ�»Ě[Y�x[�ȱ�;4�ortep2.emf5��öÙ8ďū%3���ůP ORTEPăU»Ě�

ĿǷ8ŀ&3�WZ�öUď�7�Oĕ�7. ¶ŋ'Q�`��4`sfZZ ORTEPUŬ�-�ċ

ó<ƈɀȴ; ORTEP.III�z�X�Uëơ�$

�pov.rayăUŬ��ORTEPă;Ũ5õƂ8ÓĘ;ǽİUȊş%3��Ƿ7ȪÓ<ƕ%3���

�Ȫt��|�Í;ðă;XZf�Ud�sd�ƃƚmsuY�e�WZ� setting.yps�vk

dws�; XrayProgram�^�qÍ8�Q;4�"RUƨąǩÓ�¶ſ%3�Q�^�qÍ8f��'

Q�ydkrƮȿ8ŌP�Ĩt��|��OȂĞȈÒUd�sd�setting.ypsUȨő%3ȱ�Ud�sd�

Ĩt��|�;śƮUd�sd'Q5 Pov.ray�Þ�3ƮÄ�ǲƻ$RQ(";Ũ�Pov.rayƮȿ4 OK

Ud�sd'QĿǷ��Q�J)�Ĩt��|�;Ȩő�»ĚUɂ8d�sd��WZ�»Ě[Y�x[

�ȱ�;4�pov.bmp5��öÙ4»Ě�ǶŞĀǱ0-ċó<öÙUď�3»Ě�$

$

$ $
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ORTEP3$version$2.02;ĉųƴ7·�Ţ$

Katsunori$Suzuki$

1.$CIF�WZ�;ȈGțG$

Ortep3v2Uǅ/�!�File–Open$file4ƁȢǾŸ%-�WZ�Uȱ��CIF�Shelx;ins�res�WZ�

7OȈGțIQ�"R4ƁȢ�ǲƻ$RQ�$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$

$ $

";@V; File,$Contents,$Style,$LabelsUN�·�$

""O;�p�4$

ƁȢUÞ�)Q$

""8ƁȢ�ÒQ$

�[k4ĀȖ4�Q$
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2.$ĉųƴ7·�Ţ$

ƁȢ;ĀȖ$

Ʈȿ�4�[kUd�sd%7�OÞ�'5ĀȖ'Q�F-ð;�p�ǢUd�sd'Q"

54JĀȖ'Q�ĀȖǽİ<�[kðd�sd'Q5Ò3�Q[Y�x[;Rotation$Angle4Ȋ

Ǎ4�Q�$

$

$

$

$

$

$

$

$

$

Əǐ;ǲƻ/Ⱦǲƻ$

�;p�Contents–Include$H$AtomsUd�sd�r\sd;ůPƟ%4Əǐ;ǲƻ/Ⱦǲƻ�

ÔPŭTQ�$

$

ȾĢƾç²�O;ƁȢ;œĴ$

�;p�Contents–Grow$FragmentUd�sd�ÓĘ;ĢƾŁ�Ɋ�3æÓ%�ǲƻ$R3�

7�5�76�Auto$ModeUd�sd'Q5ƋP�ǲƻ$RQ�$

$

}sb�e;ǲƻ$

�;p�Contents–Unit$Cell$ContentsUd�sd�Auto$ModeUd�sd'Q5ǩÞ4}sb

�e�ǲƻ$RQ�ǩÓ4}sb�e;œĴhZlUƑI-�5�<User$DefineUd�sd%

3�ÀUȂĞ'Q�$

$

ƤĞ;êĘ;Ⱦǲƻ$

�;p�Contents–Exclude$Options–Specific$AtomsUd�sd�ƕ%-�êĘU�[k4d

�sd%3Ȩő�+;ļðd�sd'Q5Ⱦǲƻ87Q�$

$

Ê3;êĘ;ǲƻķĲ;ďū$

�;p�Style–Select$New$StyleUd�sd�";�;ǲƻķĲUȨ?5ORTEPă;Ǹ-Ƶ

Uď�ORQ�êĘU-.;�4ǲƻ8%-P4�Q�ĉųƴ8Default4N��$

$

ORTEP}���p;ďū$

�;p�Style–Change$ORTEP$parametersUd�sd�"";À4ORTEP;}���pU

ďū4�Q�·�+�7;<ElipsoidProbability�""4Thermal$Elipsoid$Probability;ÀUď�

ƁȢUƅ8ƿÞ$

ƁȢUǞ8ƿÞ$ œĒ�ǟĤ$

ƁȢ;ĀȖ$

+R,R�S�S7Ţ÷8

ĀȖ4�Q$
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ORQ�";ÀUĒ��'Q5êĘ;žÎ�Ē��7P�";ÀUĤ$�'Q5žÎ�Ĥ$�

7Q�Ƞī<50%�$

$

Æǐ#5;Ǯ�žÎ;ķĲ;ďū$

�;p�Style–Set$Element$StyleUd�sd�Element$Style;[Y�x[�ȱ�;4ďū%

-�ÆǐUȨV4ModifyUd�sd�Elipsoid$Properties$for$(Atom);[Y�x[�ȱ��

Elipsoid$type4žÎ;ķĲ�Elipsoid$Colour4ǮUȨAQ�""4;ȂĞ�ÆǐÊȪ8Ý�3�

Q�¸�=ƝǐUďū'Q5ǲƻ$R3�QƝǐÊȪ�+;ȂĞ87Q�$

Elipsoid$type;ȅǓ$

Sphere$ $ $ -.;���$

Boundary$ $ $ ;0BP%-žÎ$

Principal$+$Boundary$ $ žÎ4Ǜ�É03�QpZ�$

Principal$+$Boundary$+$Axes$ žÎ5Ǜ8ÔPƇ�UÜ�-J;$

$ � Octant$Shading$$ $ žÎ8ǛUÉR3ÔPƇ�ȪÓ8Ǯ�1�3�QpZ�$

$ � Principal$+$Axes$ $ Ǜ;Ż;G�ĐÂ;žÎ;ķ�7�$

$ � Custom$Elipse$Style$ $ $O8�S�SȂĞUǓ��ȨAQ$

$

ƤĞêĘ;G;Ǯ�žÎ;ķĲ;ďū$

�;p�Style–Selected$Atoms$StyleUd�sd�ďū%-�êĘUd�sd'Q5Elipsoid$

Properties$for$(Selected,Atom);[Y�x[�ȱ�;4Elipsoid$type4žÎ;ķĲ�Elipsoid$

Colour4ǮUȨȨV4ModifyUd�sd�"R.5ȨV.êĘ;G;ķĲUďū4�Q�$

$

Ǘó;Ǯ�ķĲ;Ȩő$

�;p�Style–Set$Bond$StyleUd�sd�Bond$Properties;[Y�x[�ȱ�;4Bond$

Type4ķĲUBond$Colour4Ǯ�Bond$Parameters4ē$76;}���pUďū4�Q�";

ȂĞ�Ê3;ǲƻ$R3�QǗó8ìŧ$RQ�$

Bond$Type;ȅǓ$

$ line$bond$ $ -.;Ǔ�Ǜ$

$ open$bond$ $ ČP1?%;7�Ǘó$

$ 1.line$filled$ $ ČP1?%Ɵ%4�8Ǜ��ų$

$ 3.line$filled$ $ ČP1?%Ɵ%4�8Ǜ��ų���?Vǅ´ƴ8Ǹ�Q$

$ $ 5.line$filled$ $ ČP1?%Ɵ%4�8Ǜ�¥ų�ǅ´ƴ7ŉ&$

$ $ solid$bond$ $ ČP1?%ůP;Ǘó$

$ $ dashed$bond$ $ ƞǛ;open$bond$

$

ƤĞ;Ǘó;Ǯ�ķĲ;Ȩő$

�;p�Style–Selected$Bond$StyleUd�sd�ďū%-�Ǘó;�ǆ;êĘUȨ?5Bond$

Properties;[Y�x[�ȱ�;4Bond$Type4ķĲUBond$Colour4Ǯ�Bond$Parameters4ē
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$76;}���pUďū4�Q�ȨV.Ǘó;G;ȂĞUďū4�Q�F-Ǘó�ǲƻ$R

3�7�5"S8š%�ǗóUǲƻ$)Q"5J4�Q�$

$

ƤĞ;Ǘó;Ⱦǲƻ$

�;p�Style–Delete$Selected$BondUd�sd�ƕ%-�Ǘó;�ǆUd�sd%-ļ8ð

d�sd'Q5Ǘó�ƕ)Q�Style–Restore$All$BondUȨ?5ŮÕ;ƥŊ87Q�$

$

êĘö;ǲƻ/Ⱦǲƻ;Ȩő$

$ � �;p�Labels–Labeling$mode4Ȩő'Q�$

$ $ Auto$Label$All$Non.H$Atoms$ ȾƏǐêĘ8���ǲƻ$

$ $ Auto$Label$All$Atoms$ $ ƏǐJøI3Ê3���ǲƻ$

$ $ No$Labels$ $ $ êĘ���Uǲƻ%7�$

$ $ Mouse$Labels$(GUI$or$ORTEP)$ �[k4d�sd%-êĘ���;ǲƻ$

$

ƤĞ;êĘö;G;ǲƻ$

�;p�Labels–Set$Mouse$LabelUd�sd�+;ļ����Uǲƻ$)-�êĘUd�s

d'Q5����4Q;4�²ǡUÞ�%3ðd�sd'Q5ĄĞ$RQ�$

$

3.$ORTEP34;ƮÄ�WZ�;¶ŋ$

� ĕG;ǽİ�Ē�$�Ǯ76�ƑF0-O�File–Write$Postscript$File4ƮÄ�WZ�Uŏ/Ò)Q�

ǧũ<Ƴ87Q;4Ƥ8ȂĞ;ĿǷ<7%�ƮÄ�WZ�<Colour�MonochromeɏƳɍɐ�ȨAQ;4

ĕ�7C�4�"R4ORTEPȳȣ;�^�q8epsķĲ;ƮÄ�WZ�ortep.eps�4�Q��WZ�ö

<�1Jortep.eps7;4ǩÓ4�WZ�öUďū%3ǌƩ%3��"5�ŏ/Ò%3GQ57*�<G

Ò%3�-P'Q5�J�Q��ORTEP3�4ĥ%²ǡUÞ�%3G-PµĀ�KR=7V5�7Q�$

$

4.$POV.Ray4;ƮÄ�WZ�¶ŋ$

� ORTEP34<��q��POV.RayƬ;�WZ��¶ŋ4�Q�ŎȲ���Q��¶ŋ%-�WZ�U

J58POV.Ray4��q��e'Q5Ǹż�;'QORTEPă�Ŭ Q�$

ORTEP3�OPOV.Ray�WZ�Uŏ/Ò'ċó<�File–Write$Pov.ray$File4pov.ray�WZ�U¶ŋ4

�Q�";ȷ8POV.Ray$Interface�ǅ/��Q;4êĘ;ǮKElipse76UȨő'Q�$

$

POV.ray$Interface$

Stylep�$

êĘ;ķU6�'Q�Ȩ?�ORTEPćKBall$and$Stick76�ǘ�Ŭ�3�Q;4+RUëǤ�$

Atomsp�$

Æǐ#5;;ElipseStyle$(žÎ;Ǜ;ůƟ�ÔƇ�;ůƟǈ)�Ǯ�ȏŉUȨő'Q�Ĩ4Æǐ

UȨő%3�ð4ElipseStyleɏžÎ;ŉ&ɐ�ColourɏǮɐ�Finishɏȏŉɐ76UȨő�$

$
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Bondsp�$

Ǘó;ē$�Ǯ�ȏŉUȨő'Q�Thickness4ē$UƑI3�ColourɏǮɐ�Finishɏȏŉɐ�

TextureɏƄƂɐUȨő4�Q�F-�;r\sd�sdk4JǗó;ŉ&Uď�ORQ�¸�

=Draw$bonds$in$two.tone$style8r\sd'Q5Ǘó;ƸV�4ǮUäÔ03Mercury0E�¨

�!ORQ�$

Generalp�$

Background$Colourɏǧũ;Ǯɐ�Principal$Elipse$ColourɏêĘžÎ;Ǜ;Ǯɐ�Floor$Colour

ɏǧũ8ĮUǲƻ'Qċó;Į;Ǯɐ�Elipse$Cutout$ColourɏÔƇ�ȪÓ;ǮɐUȨő'Q�F

-Options;r\sd4�S�SȞÜ4�Q�Show$floor� ɈP;Į�ǲƻ$RQ�Ambient$light�

ă�ĥ%ŦQ�7Q�Draw$labels� êĘ���;ůƟ�Draw$cell� ç²ŽĘ;ǲƻ/Ⱦǲƻ�$

$

� Ê3ƑF0-OOKUd�sd'Q5POV.Ray�WZ�ɏ�WZ�öortep.povɐ�¶ŋ$RQ�ƈ8

POV.RayU-/�!Q�Ĩ�;OpenUd�sd%3ortep.povUȱ��ubkw�ȈGțFR-O�Run

Ud�sd'Q5��q��e�ĖFQ���q��e;ƂĘ�×;[Y�x[8ǲƻ$RQ;4�'

A3;ƮÄ�4QF4Ļ1�"R�ǔTQ5ȈGțV.�WZ�5õ&�^�q8ƮÄ�WZ�

ortep.bmpJ%�<ortep.png�¶ŋ$RQ���q��eƮÄ;ǾÄİ<Ĩ�;5"S4Ȩő4�Q;4�

�kp�ǈ;Ē�7ă8·�ċó<ǾÄİU�!Q�$

$

$

$

$

$

$

$

Open$File;�p�$

ƮÄ;ǾÄİ$

��q��eȱĖ$

�p�$


