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22  
Windows hp ENVY, CPU: Intel Core i7-4510U, 2.60 GHz, RAM: 16.0 GB, OS: 

Windows 10, 64-bit Open Watcom Fortran77 compiler (V2)[31]  
 
3.  
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3-1. Fortran 77 C:¥dvxa¥scat¥*.f  
c2v12.f  c2v12n.f  c2v12s.f  c3v13.f  c3v13n.f  c3v13s.f 

c8v11.f  c8v111.f  c8v1111.f c8v1111n.f c8v1111s.f c8v111n.f 

c8v111s.f c8v11n.f  c8v11s.f  d2h24.f  d2h24n.f  d2h24s.f 

d3d26.f  d3d26n.f  d3d26s.f  d3h13.f  d3h13n.f  d3h13s.f 

d4h14.f  d4h14n.f  d4h14s.f  d6h66.f  d6h66n.f  d6h66s.f 

d8h12.f  d8h12n.f  d8h12s.f  d8h2.f  d8h22.f  d8h22n.f 

d8h22s.f  d8h2n.f  d8h2s.f  mh2o6.f  mh2o6n.f  mh2o6s.f 

ml4.f  ml4n.f  ml4s.f  ml6.f  ml6n.f  ml6s.f 

oh16.f  oh166.f  oh166n.f  oh166s.f  oh16n.f  oh16s.f 

td14.f  td144.f  td144n.f  td144s.f  td14n.f  td14s.f 

 

3-2. Fortran 77 C:¥dvxa¥lscat¥*.bat  
lc2v12.bat lc2v12n.bat lc2v12s.bat lc3v13.bat lc3v13n.bat lc3v13s.bat 

lc8v11.bat lc8v111.bat lc8v1111.bat lc8v1111n.bat lc8v1111s.bat lc8v111n.bat 

lc8v111s.bat lc8v11n.bat lc8v11s.bat ld2h24.bat ld2h24n.bat ld2h24s.bat 

ld3d26.bat ld3d26n.bat ld3d26s.bat ld3h13.bat ld3h13n.bat ld3h13s.bat 

ld4h14.bat ld4h14n.bat ld4h14s.bat ld6h66.bat ld6h66n.bat ld6h66s.bat 

ld8h12.bat ld8h12n.bat ld8h12s.bat ld8h2.bat ld8h22.bat ld8h22n.bat 

ld8h22s.bat ld8h2n.bat ld8h2s.bat lmh2o6.bat lmh2o6n.bat lmh2o6s.bat 

lml4.bat  lml4n.bat lml4s.bat lml6.bat  lml6n.bat lml6s.bat 

loh16.bat loh166.bat loh166n.bat loh166s.bat loh16n.bat loh16s.bat 

ltd14.bat ltd144.bat ltd144n.bat ltd144s.bat ltd14n.bat ltd14s.bat 

 

3-3. Fortran 77 C:¥dvxa¥object¥*.exe  
c2v12.exe c2v12n.exe c2v12s.exe c3v13.exe c3v13n.exe c3v13s.exe 

c8v11.exe c8v111.exe c8v1111.exe c8v1111n.exe c8v1111s.exe c8v111n.exe 

c8v111s.exe c8v11n.exe c8v11s.exe d2h24.exe d2h24n.exe d2h24s.exe 

d3d26.exe d3d26n.exe d3d26s.exe d3h13.exe d3h13n.exe d3h13s.exe 

d4h14.exe d4h14n.exe d4h14s.exe d6h66.exe d6h66n.exe d6h66s.exe 

d8h12.exe d8h12n.exe d8h12s.exe d8h2.exe  d8h22.exe d8h22n.exe 

d8h22s.exe d8h2n.exe d8h2s.exe mh2o6.exe mh2o6n.exe mh2o6s.exe 

ml4.exe  ml4n.exe  ml4s.exe  ml6.exe  ml6n.exe  ml6s.exe 

oh16.exe  oh166.exe oh166n.exe oh166s.exe oh16n.exe oh16s.exe 

td14.exe  td144.exe td144n.exe td144s.exe td14n.exe td14s.exe 

 

3-4. C:¥dvxa¥exec¥*.bat  
a2.bat  a2b2.bat  a2b2n.bat a2b2n_AUTO.bat a2b2s.bat  

a2b2s_AUTO.bat a2n.bat  a2n_AUTO.bat a2s.bat  a2s_AUTO.bat  

ab.bat  ab2.bat  ab2n.bat  ab2n_AUTO.bat ab2s.bat   

ab2s_AUTO.bat abc.bat  abcd.bat  abcdn.bat abcdn_AUTO.bat  

abcds.bat abcds_AUTO.bat abcn.bat  abcn_AUTO.bat abcs.bat   

abcs_AUTO.bat abn.bat  abn_AUTO.bat abs.bat  abs_AUTO.bat  

c2v12.bat c2v12n.bat c2v12n_AUTO.bat c2v12s.bat c2v12s_AUTO.bat  

c3v13.bat c3v13n.bat c3v13n_AUTO.bat c3v13s.bat c3v13s_AUTO.bat  

c8v11.bat c8v111.bat c8v1111.bat c8v1111n.bat c8v1111s.bat  

c8v111n.bat c8v111s.bat c8v11n.bat c8v11s.bat d2h24.bat  
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d2h24n.bat d2h24n_AUTO.bat d2h24s.bat d2h24s_AUTO.bat d3d26.bat  

d3d26n.bat d3d26n_AUTO.bat d3d26s.bat d3d26s_AUTO.bat d3h13.bat  

d3h13n.bat d3h13n_AUTO.bat d3h13s.bat d3h13s_AUTO.bat d4h14.bat  

d4h14n.bat d4h14n_AUTO.bat d4h14s.bat d4h14s_AUTO.bat d6h66.bat  

d6h66n.bat d6h66n_AUTO.bat d6h66s.bat d6h66s_AUTO.bat d8h12.bat  

d8h12n.bat d8h12s.bat d8h2.bat  d8h22.bat d8h22n.bat  

d8h22s.bat d8h2n.bat d8h2s.bat mh2o6.bat mh2o6n.bat  

mh2o6n_AUTO.bat mh2o6s.bat mh2o6s_AUTO.bat ml4.bat  ml4n.bat   

ml4n_AUTO.bat ml4s.bat  ml4s_AUTO.bat ml6.bat  ml6n.bat   

ml6n_AUTO.bat ml6s.bat  ml6s_AUTO.bat oh16.bat  oh166.bat  

oh166n.bat oh166n_AUTO.bat oh166s.bat oh166s_AUTO.bat oh16n.bat  

oh16n_AUTO.bat oh16s.bat oh16s_AUTO.bat td14.bat  td144.bat  

td144n.bat td144n_AUTO.bat td144s.bat td144s_AUTO.bat td14n.bat  

td14n_AUTO.bat td14s.bat td14s_AUTO.bat 

 

33-5. C:¥dvxa¥Macros¥eduDV¥*.mac  
a2.mac  a2b2.mac  a2b2menu.mac a2b2n.mac a2b2n_C2H2.mac 

a2b2n_Hg2I2.mac a2b2n_menu.mac a2b2s.mac a2b2s_C2H2.mac a2b2s_Hg2I2.mac 

a2b2s_menu.mac a2menu.mac a2n.mac  a2n_Br2.mac a2n_Cl2.mac 

a2n_F2.mac a2n_H2.mac a2n_I2.mac a2n_menu.mac a2n_N2.mac 

a2n_O2.mac a2s.mac  a2s_Br2.mac a2s_Cl2.mac a2s_F2.mac 

a2s_H2.mac a2s_I2.mac a2s_menu.mac a2s_N2.mac a2s_O2.mac 

ab.mac  ab2.mac  ab2menu.mac ab2n.mac  ab2n_CO2.mac 

ab2n_CS2.mac ab2n_HgCl2.mac ab2n_KrF2.mac ab2n_menu.mac ab2n_XeF2.mac 

ab2s.mac  ab2s_CO2.mac ab2s_CS2.mac ab2s_HgCl2.mac ab2s_KrF2.mac 

ab2s_menu.mac ab2s_XeF2.mac abc.mac  abcd.mac  abcdmenu.mac 

abcdn.mac abcdn_HCNO.mac abcdn_menu.mac abcds.mac abcds_HCNO.mac 

abcds_menu.mac abcmenu.mac abcn.mac  abcn_BrCN.mac abcn_ClCN.mac 

abcn_FCN.mac abcn_HCN.mac abcn_menu.mac abcs.mac  abcs_BrCN.mac 

abcs_ClCN.mac abcs_FCN.mac abcs_HCN.mac abcs_menu.mac abmenu.mac 

abn.mac  abn_CO.mac abn_HBr.mac abn_HCl.mac abn_HF.mac 

abn_HI.mac abn_menu.mac abn_NO.mac abs.mac  abs_CO.mac 

abs_HBr.mac abs_HCl.mac abs_HF.mac abs_HI.mac abs_menu.mac 

abs_NO.mac AUTOa2.mac AUTOa2b2.mac AUTOab.mac AUTOab2.mac 

AUTOabc.mac AUTOabcd.mac AUTOc2v12.mac AUTOc3v13.mac AUTOd2h24.mac 

AUTOd3d26.mac AUTOd3h13.mac AUTOd4h14.mac AUTOd6h66.mac AUTOmh2o6.mac 

AUTOml4.mac AUTOml6.mac AUTOoh16.mac AUTOoh166.mac AUTOtd14.mac 

AUTOtd144.mac c2v12.mac c2v12menu.mac c2v12n.mac c2v12n_Cl2O.mac 

c2v12n_ClO2.mac c2v12n_GeCl2.mac c2v12n_GeF2.mac c2v12n_H2O.mac c2v12n_H2S.mac 

c2v12n_menu.mac c2v12n_NO2.mac c2v12n_O3.mac c2v12n_OF2.mac c2v12n_SCl2.mac 

c2v12n_SeO2.mac c2v12n_SF2.mac c2v12n_SiF2.mac c2v12n_SO2.mac c2v12s.mac 

c2v12s_Cl2O.mac c2v12s_ClO2.mac c2v12s_GeCl2.mac c2v12s_GeF2.mac c2v12s_H2O.mac 

c2v12s_H2S.mac c2v12s_menu.mac c2v12s_NO2.mac c2v12s_O3.mac c2v12s_OF2.mac 

c2v12s_SCl2.mac c2v12s_SeO2.mac c2v12s_SF2.mac c2v12s_SiF2.mac c2v12s_SO2.mac 

c3v13.mac c3v13menu.mac c3v13n.mac c3v13n_AsBr3.mac c3v13n_AsCl3.mac 

c3v13n_AsF3.mac c3v13n_AsH3.mac c3v13n_AsI3.mac c3v13n_BiBr3.mac c3v13n_BiCl3.mac 

c3v13n_GdI3.mac c3v13n_LuCl3.mac c3v13n_menu.mac c3v13n_NCl3.mac c3v13n_NF3.mac 

c3v13n_NH3.mac c3v13n_PBr3.mac c3v13n_PCl3.mac c3v13n_PF3.mac c3v13n_PH3.mac 

c3v13n_PrI3.mac c3v13n_SbCl3.mac c3v13n_SbH3.mac c3v13s.mac c3v13s_AsBr3.mac 

c3v13s_AsCl3.mac c3v13s_AsF3.mac c3v13s_AsH3.mac c3v13s_AsI3.mac c3v13s_BiBr3.mac 

c3v13s_BiCl3.mac c3v13s_GdI3.mac c3v13s_LuCl3.mac c3v13s_menu.mac c3v13s_NCl3.mac 

c3v13s_NF3.mac c3v13s_NH3.mac c3v13s_PBr3.mac c3v13s_PCl3.mac c3v13s_PF3.mac 

c3v13s_PH3.mac c3v13s_PrI3.mac c3v13s_SbCl3.mac c3v13s_SbH3.mac d2h24.mac 

d2h24menu.mac d2h24n.mac d2h24n_C2Cl4.mac d2h24n_C2F4.mac d2h24n_C2H4.mac 

d2h24n_menu.mac d2h24n_N2O4s.mac d2h24n_N2O4v.mac d2h24s.mac d2h24s_C2Cl4.mac 

d2h24s_C2F4.mac d2h24s_C2H4.mac d2h24s_menu.mac d2h24s_N2O4s.mac d2h24s_N2O4v.mac 

d3d26.mac d3d26menu.mac d3d26n.mac d3d26n_C2F6.mac d3d26n_C2H6.mac 
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d3d26n_menu.mac d3d26s.mac d3d26s_C2F6.mac d3d26s_C2H6.mac d3d26s_menu.mac 

d3h13.mac d3h13menu.mac d3h13n.mac d3h13n_BBr3.mac d3h13n_BCl3.mac 

d3h13n_BF3.mac d3h13n_BI3.mac d3h13n_menu.mac d3h13s.mac d3h13s_BBr3.mac 

d3h13s_BCl3.mac d3h13s_BF3.mac d3h13s_BI3.mac d3h13s_menu.mac d4h14.mac 

d4h14menu.mac d4h14n.mac d4h14n_AuCl4.mac d4h14n_menu.mac d4h14n_PdCl4.mac 

d4h14n_PtCl4.mac d4h14s.mac d4h14s_AuCl4.mac d4h14s_menu.mac d4h14s_PdCl4.mac 

d4h14s_PtCl4.mac d6h66.mac d6h66menu.mac d6h66n.mac d6h66n_C6Br6.mac 

d6h66n_C6Cl6.mac d6h66n_C6F6.mac d6h66n_C6H6.mac d6h66n_C6I6.mac d6h66n_menu.mac 

d6h66s.mac d6h66s_C6Br6.mac d6h66s_C6Cl6.mac d6h66s_C6F6.mac d6h66s_C6H6.mac 

d6h66s_C6I6.mac d6h66s_menu.mac mh2o6.mac mh2o6menu.mac mh2o6n.mac 

mh2o6n_CoH2O62p.mac mh2o6n_CoH2O63p.mac mh2o6n_CrH2O62p.mac mh2o6n_CrH2O63p.mac 

mh2o6n_FeH2O62p.mac mh2o6n_FeH2O63p.mac mh2o6n_menu.mac  mh2o6n_MnH2O62p.mac 

mh2o6n_NiH2O62p.mac mh2o6n_RuH2O63p.mac mh2o6n_TiH2O63p.mac mh2o6n_TiH2O64p.mac 

mh2o6n_VH2O62p.mac mh2o6n_VH2O63p.mac mh2o6n_ZnH2O62p.mac mh2o6s.mac 

mh2o6s_CoH2O62p.mac mh2o6s_CoH2O63p.mac mh2o6s_CrH2O62p.mac mh2o6s_CrH2O63p.mac 

mh2o6s_FeH2O62p.mac mh2o6s_FeH2O63p.mac mh2o6s_menu.mac  mh2o6s_MnH2O62p.mac 

mh2o6s_NiH2O62p.mac mh2o6s_RuH2O63p.mac mh2o6s_TiH2O63p.mac mh2o6s_TiH2O64p.mac 

mh2o6s_VH2O62p.mac mh2o6s_VH2O63p.mac mh2o6s_ZnH2O62p.mac 

ml4.mac  ml4menu.mac ml4n.mac  ml4n_CoBr42m.mac ml4n_CoCl42m.mac 

ml4n_CoI42m.mac ml4n_menu.mac ml4s.mac  ml4s_CoBr42m.mac ml4s_CoCl42m.mac 

ml4s_CoI42m.mac ml4s_menu.mac ml6.mac  ml6menu.mac ml6n.mac 

ml6n_CrBr63m.mac ml6n_CrCl63m.mac ml6n_CrF63m.mac ml6n_CrI63m.mac ml6n_menu.mac 

ml6n_NhCl63m.mac ml6s.mac  ml6s_CrBr63m.mac ml6s_CrCl63m.mac ml6s_CrF63m.mac 

ml6s_CrI63m.mac ml6s_menu.mac ml6s_NhCl63m.mac oh16.mac  oh166.mac 

oh166menu.mac oh166n.mac oh166n_CrCO6.mac oh166n_menu.mac oh166n_MoCO6.mac 

oh166n_VCO6.mac oh166n_WCO6.mac oh166s.mac oh166s_CrCO6.mac oh166s_menu.mac 

oh166s_MoCO6.mac oh166s_VCO6.mac oh166s_WCO6.mac oh16menu.mac oh16n.mac 

oh16n_IrF6.mac oh16n_menu.mac oh16n_MoF6.mac oh16n_NpF6.mac oh16n_OsF6.mac 

oh16n_PuF6.mac oh16n_ReF6.mac oh16n_SeF6.mac oh16n_SF6.mac oh16n_TeF6.mac 

oh16n_UF6.mac oh16n_WF6.mac oh16s.mac oh16s_IrF6.mac oh16s_menu.mac 

oh16s_MoF6.mac oh16s_NpF6.mac oh16s_OsF6.mac oh16s_PuF6.mac oh16s_ReF6.mac 

oh16s_SeF6.mac oh16s_SF6.mac oh16s_TeF6.mac oh16s_UF6.mac oh16s_WF6.mac 

td14.mac  td144.mac td144menu.mac td144n.mac td144n_menu.mac 

td144n_NiCO4.mac td144s.mac td144s_menu.mac td144s_NiCO4.mac td14menu.mac 

td14n.mac td14n_CBr4.mac td14n_CCl4.mac td14n_CF4.mac td14n_CH4.mac 

td14n_GeBr4.mac td14n_GeCl4.mac td14n_GeH4.mac td14n_HfCl4.mac td14n_menu.mac 

td14n_OsO4.mac td14n_RuO4.mac td14n_SiCl4.mac td14n_SiF4.mac td14n_SiH4.mac 

td14n_SnCl4.mac td14n_SnH4.mac td14n_ThCl4.mac td14n_ThF4.mac td14n_TiBr4.mac 

td14n_TiCl4.mac td14n_VCl4.mac td14n_XeO4.mac td14n_ZrCl4.mac td14n_ZrF4.mac 

td14s.mac td14s_CBr4.mac td14s_CCl4.mac td14s_CF4.mac td14s_CH4.mac 

td14s_GeBr4.mac td14s_GeCl4.mac td14s_GeH4.mac td14s_HfCl4.mac td14s_menu.mac 

td14s_OsO4.mac td14s_RuO4.mac td14s_SiCl4.mac td14s_SiF4.mac td14s_SiH4.mac 

td14s_SnCl4.mac td14s_SnH4.mac td14s_ThCl4.mac td14s_ThF4.mac td14s_TiBr4.mac 

td14s_TiCl4.mac td14s_VCl4.mac td14s_XeO4.mac td14s_ZrCl4.mac td14s_ZrF4.mac 

 

33-6. C:¥dvxa¥data¥*  
a2b2_C2H2.txt a2b2_Hg2I2.txt a2_Br2.txt a2_Cl2.txt a2_F2.txt  

a2_H2.txt a2_I2.txt a2_N2.txt a2_O2.txt ab2_CO2.txt  

ab2_CS2.txt ab2_HgCl2.txt ab2_KrF2.txt ab2_XeF2.txt abcd_HCNO.txt  

abc_BrCN.txt abc_ClCN.txt abc_FCN.txt abc_HCN.txt ab_CO.txt  

ab_HBr.txt ab_HCl.txt ab_HF.txt ab_HI.txt ab_NO.txt  

c2v12  c2v12_Cl2O.txt c2v12_ClO2.txt c2v12_GeCl2.txt c2v12_GeF2.txt  

c2v12_H2O.txt c2v12_H2S.txt c2v12_NO2.txt c2v12_O3.txt c2v12_OF2.txt  

c2v12_SCl2.txt c2v12_SeO2.txt c2v12_SF2.txt c2v12_SiF2.txt c2v12_SO2.txt  

c3v13  c3v13_AsBr3.txt c3v13_AsCl3.txt c3v13_AsF3.txt c3v13_AsH3.txt  

c3v13_AsI3.txt c3v13_BiBr3.txt c3v13_BiCl3.txt c3v13_GdI3.txt c3v13_LuCl3.txt  

c3v13_NCl3.txt c3v13_NF3.txt c3v13_NH3.txt c3v13_PBr3.txt c3v13_PCl3.txt  
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c3v13_PF3.txt c3v13_PH3.txt c3v13_PrI3.txt c3v13_SbCl3.txt c3v13_SbH3.txt  

c8v11  c8v111  c8v1111  d2h24  d2h24_C2Cl4.txt  

d2h24_C2F4.txt d2h24_C2H4.txt d2h24_N2O4s.txt d2h24_N2O4v.txt d3d26   

d3d26_C2F6.txt d3d26_C2H6.txt d3h13  d3h13_BBr3.txt d3h13_BCl3.txt  

d3h13_BF3.txt d3h13_BI3.txt d4h14  d4h14_AuCl4.txt d4h14_PdCl4.txt  

d4h14_PtCl4.txt d6h66  d6h66_C6Br6.txt d6h66_C6Cl6.txt d6h66_C6F6.txt  

d6h66_C6H6.txt d6h66_C6I6.txt d8h12  d8h2  d8h22   

mh2o6   mh2o6_CoH2O62p.txt mh2o6_CoH2O63p.txt mh2o6_CrH2O62p.txt 

mh2o6_CrH2O63p.txt mh2o6_FeH2O62p.txt mh2o6_FeH2O63p.txt mh2o6_MnH2O62p.txt 

mh2o6_NiH2O62p.txt mh2o6_RuH2O63p.txt mh2o6_TiH2O63p.txt mh2o6_TiH2O64p.txt 

mh2o6_VH2O62p.txt  mh2o6_VH2O63p.txt  mh2o6_ZnH2O62p.txt  

ml4_CoBr42m.txt ml4_CoCl42m.txt ml4_CoI42m.txt ml6_CrBr63m.txt ml6_CrCl63m.txt 

ml6_CrF63m.txt ml6_CrI63m.txt ml6_NhCl63m.txt oh16  oh166  

oh166_CrCO6.txt oh166_MoCO6.txt oh166_VCO6.txt oh166_WCO6.txt oh16_IrF6.txt 

oh16_MoF6.txt oh16_NpF6.txt oh16_OsF6.txt oh16_PuF6.txt oh16_ReF6.txt 

oh16_SeF6.txt oh16_SF6.txt oh16_TeF6.txt oh16_UF6.txt oh16_WF6.txt 

td14  td144  td144_NiCO4.txt td14_CBr4.txt td14_CCl4.txt 

td14_CF4.txt td14_CH4.txt td14_GeBr4.txt td14_GeCl4.txt td14_GeH4.txt 

td14_HfCl4.txt td14_OsO4.txt td14_RuO4.txt td14_SiCl4.txt td14_SiF4.txt 

td14_SiH4.txt td14_SnCl4.txt td14_SnH4.txt td14_ThCl4.txt td14_ThF4.txt 

td14_TiBr4.txt td14_TiCl4.txt td14_VCl4.txt td14_XeO4.txt td14_ZrCl4.txt td14_ZrF4.txt 

 

44.  
eduDV Auto-eduDV [8] (III) [NhIIICl6]3−

 

(III)  [NhIIICl6]3−  
ml6, ml6n, ml6s c:¥dvxa¥data¥oh16 

M 113 M 3.0 

L 17 L −1.0 

M−L 2.5 

 

5.  
5.1. D h A2 (H2, O2, N2 ) 

d8h2n scat (H2)

1 0.7414  

 

 
d8h2n (H2)  

 

1 94 95 118

(Nh2)  
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5.2. C v AB ( ) 

c8v11n scat (HCl)

1 17 1.2746  

 

 
c8v2n (HCl)  

 

1 94 95 118

 

 

5.3. D h AB2 B−A−B ( ) 

d8h12n scat (CO2)

6 8 1.1600  

 

 

d8h12n (CO2)  
 

1 94 95 118

AB2(B−A−B)

D h  

 

5.4. D h A2B2 B−A−A−B ( ) 

d8h22n scat (H−C≡C−H)

6 1

1.2024 1.0625  
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d8h22n (H−C≡C−H)  

 

1 94 95 118

A2B2(B−A−A−B)

D h  

 

5.5. C v ABC A−B−C ( ) 

c8v111n scat (HCN)

1, 6, 7 1.0650 

1.1532  

 

 

c8v111n (HCN)  
 

1 94 95 118

ABC       

C v  

 

5.6. C v ABCD A−B−C−D (HCNO ) 

c8v1111n scat HCNO

1, 6, 7, 8 1.027 
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1.168 1.199  

 

 
c8v1111n HCNO  

 

1 94 95 118

ABCD

C v  

 

5.7. C2v  AB2 AB2 ( ) 

c2v12n scat (H2O)

8 1 0.9579 

104.50  

 

 
c2v12n (H2O)  

 

1 94 95 118
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AB2 C2v  

 

5.8. C3v  AB3 AB3 ( ) 

c3v13n scat (NH3)

7 1 1.012 

106.7  

 

 
c3v13n (NH3)  

 

1 94 95 118

AB3 C3v  

 

5.9. D2h  ( ) A2B4 ( ) 

d2h24n[6] scat (H2C=CH2)

6 1 1.339 

1.087 117.4  

 

 

d2h24n (H2C=CH2)  
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1 94 95 118

(A2B4 )

D2h  

 

5.10. D3d  ( ) A2B6 ( ) 

d3d26n[7] scat (C2H6)

6 1

1.5351 1.0940 111.17  

 

 

d3d26n (C2H6)  
 

1 94 95 118

A2B6 D3d  

 

5.11. D3h  AB3 ( ) 

d3h13n scat (BF3)

5 9

1.3070  

 

 

d3h13n (BF3)  
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1 94 95 118

AB3

D3h  

 

5.12. D4h  AB4 ([PtCl4]2− ) 

d4h14n scat ([PtIICl4]2−)

78

2 17 −1 2.308  

 

 

d4h14n Ⅱ ([PtIICl4]2−)  
 

1 94 95 118

[AB4]n+/n−

D4h

([DsIICl4]2−) ([RgIIICl4]−)  

 

5.13. D6h  A6B6 ( ) 

d6h66n scat (C6H6)  

 

 
d6h66n (C6H6)  
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6 1 1.399 

1.101  

 

1 94 95 118

A6B6 D6h  

 

5.14. Td   AB4 ( ) 

td14n scat (CH4)

6 1 1.0870  

 

 

td14n (CH4)  
 

1 94 95 118

AB4

Td  

 

5.15. Oh   AB6 ( ) 

oh16n scat (UF6)

92 9 1.9962 

 

 

 

oh16n (UF6)  
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1 94 95 118

AB6

Oh  

 

5.16. Td   [A(BC)4] ([Ni(CO)4] ) 

td144n scat ([Ni(CO)4])

28, 6, 8

1.838 1.141  

 

 

td144n ([Ni(CO)4])  
 

1 94 95 118

A(BC)4

Td  

 

5.17. Oh   [A(BC)6] ([Cr(CO)6] ) 

 

 

oh166n ([Cr(CO)6])  
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oh166n scat ([Cr(CO)6])

24, 6, 8

1.92 1.16  

 

1 94 95 118

A(BC)6

Oh  

 

5.18. D2h  [M(H2O)6]n+  

mh2o6n scat ([ZnⅡ(H2O)6]2+)

30

2.097 2  

 

 
mh2o6n Ⅱ ([ZnⅡ(H2O)6]2+)  

 

1 94 95 118

[M(H2O)6]n+ D2h  

 

5.19. Td   [M(L)4]n+ or [M(L)4]n−  

 
ml4n Ⅱ ([CoⅡCl4]2−)  
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ml4n scat ([CoⅡCl4]2−)

27

2 17 −1 2.254  

 

1 94 95 118

ML4

M = L = Td  

 

5.20. Oh   [M(L)6]n+ or [M(L)6]n−  

ml6n scat ([CrⅢI6]3−)

24

3 53 −1 2.782  

 

 
ml6n Ⅲ ([CrⅢI6]3−)  

 

1 94 95 118

ML6

M = L = Oh  

 
6.  

ml6n [Nh Cl6]3−

MSCF= SCFS[20] 1s, 2s, 2p, 3s, 3p, 3d, 4s, 4p, 4d, 4f, 5s, 5p, 

5d, 5f, 6s, 6p, 6d, 7s, 7p 1s, 2s, 2p, 3s, 3p, 3d 20000

25 218 [9]

113Nh3+: 1s22s22p63s23p63d104s24p64d104f145s25p65d105f146s26p66d107s07p0, 17Cl−: 1s22s22p63s23p63d0  

DV-Xα [4, 30] [eduDV]

[20. Oh   [M(L)6]n+ or [M(L)6]n− …]

ml6n  
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[20. Oh [M(L)6]n+ or [M(L)6]n− …]  

 

ml6n  
 

 
ml6n Ⅲ ([NhⅢCl6]3−)
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113 3 17

−1 2.5 F01

 

 

Ⅲ ([NhⅢCl6]3−) F01 

 

BNDODR bn8

[32] 0.288 (1.3422 + 0.3881) ÷ 6 = 0.288  

 

(Overlap Population) 
NETC i08

[32] Nh: +0.633, Cl: −0.606  

 

(Net Charge) 

17教育用分子軌道計算システムeduDVの開発（８）



MAKEC04D c04d CONTRD HOMO(9eg)

LUMO(12a1g) VESTA[28, 29] HOMO(9eg)     

LUMO(12a1g)  

MAKED04 d04, d05 DOS

 

 
CONTRD c04d 

 
HOMO(9eg)  

 
LUMO(12a1g)     

 
7  

eduDV 60 95 (95Am) 118

(118Og) eduDV

(84 ) 118  

eduDV DV-Xα [4, 30]
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D

DV-Xα [4, 30]

DV-Xα  

2016 113 (Nh, Nihonium) 115 (Mc, Moscovium) 117

(Ts, Tennessine) 118 (Og, Oganesson)

7
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Improvement of cooling and oil-temperature monitoring of the MPMS 
 

*   

    

 

 

Here, we report a provision against the emergency stops of 

the Magnetic Property Measurement System (MPMS) instrument due 

to the over temperature error occurring in the oil-cooling unit 

of the instrument. The provision is to ensure the airflow in 

the heat exchange room of the outdoor unit. We have also improve 

the monitoring of the oil temperature of the instrument. 

 

 

 
[1]

Magnetic Property Measurement System: MPMS

25

25   

1

110 Over Temperature

43

30

 

 

 
1 MPMS XL-5[2]

EverCool 2

E 1 2

hatake@center.ous.ac.jp
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F

P

Over Temperature

1~2 B

 

1 C B 25

300K

P, Q 25 4

P

1 MPMS-XL5 A:

, B: , C: , D:

, E: , F: , P:

, Q: , X:

, Y:  
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GL840

2

FW GL840

FW

 

 

 
MPMS Over Temperature

3

110m3/h 3cm

 

2 GL840

1

Over Temperature
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25      (1)  
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25      (3) 
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[1] , , 2016, 

, 37, 17-22. 

[2] Quantum Design Inc., 2002, Magnetic Property Measurement System, 
EverCool Dewar Option User's Manual, 2nd Ed., 95pp. 

[3] , 2017, , 

http://www.data.jma.go.jp/gmd/risk/obsdl/index.php 
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