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1. IILT®IT

BEM D FHPUERE Y AT L eduDV ZBHJE[1], i L[2], GUI TOEMEZ EHI3-4], = HITBAFZHE
F[5-8], IO 17T LA—K[9)E~==T/[10], BLOGHL[11]% A LT\ 5. eduDV, B
LU ERiEIE, A - BEBESEO =WorT —# Ak T m 7T A VESTA %8 AT2“DV-XalE D 72D D
A XERE411X, eduDV[1-11], DV-Xaifi[12-22], H I =T 1 #[23], DV-Xoi& 75 4B B i [24],
VESTA[25-26]/ BAERR SN TEY, #HE - MEEBMNTIIEE T FRAT 4 XORY =T I=7T, 72712
L &SRR L TV D 2AED T (ERNREBEO/NY a0 TRADHMERT 28546 OK) ([Zi3F =
TALTYV—HE (THTIv 77 V—HAN-THTIv 77V —HK) B’bd) ETORKEHEET
HZEMTE L. MILERRPIEWLEE o Z —DFEFEM Y 2 O4TIZ eduDV, DV-Xait,
=TT 1 ¥, DV-XdEGH R EEREE, VESTAN A VA h—/L &N TEY, Eiby:, Wby, B
¥, AW, B PR L oM - FFETIERATE 5.

INFECTHERAD FHUERE Y AT A eduDV TiX, BV WX DB/ -F S 1 FEOKEND 94FD
TN R=T AETTHoT2n, 5B, DV-XadkDOJFR - ERRE 7 7 A /v nonrel ZffET 52 L1280,
RAEFINREOU S NEULAET, AMEROLITHEPIVFEZI DL LIRS T-OTHET 5.

2. BFARRE

Windows / — kXY =2 (lenovo ThinkPad L512, CPU: Intel Core i5 CPU M 520, 2.40 GHz, RAM:
4.00 GB, OS: Windows 7 Professional Service Pack 1, 32-bit) (Z Open Watcom Fortran77 compiler
(Version 1.9)[27]% A > A h—/L L= BRER & W 2.

3. R FHLERRE 7 7 A /v nonrel
Windows E& % ClXid %, nonrel iX C:¥dvxa¥data [ZEWTH 5. F1&5 (B4 zn), FTDOA4H]
(o#4, ZH4 name), FEAEFIUE (F& 78 (B84 xnl), HAiEF8 (B84 xl), FFPud
O (=X —) EAE (RFHAL, 254 xel), JRTHLUED (W) SHEE T (B4 xa)),
K mesh AEEREE (JRFHAL, 254 rn) BEDNLTN S, BI{ED nonrel OF%EMIIR 1 O LBV . i
FE T 1EDOKZENS 94FZEDT IV h=T AL TOEFERBPFAELTND.

#1. BfED nonrel DR EM
zn T 18 2s 2p 3s 3p 3d 4s 4p 4d 4f 5s 5p 5d 5f 6s 6p 6d 7s 7p rn
001 | H 1s1 20
002 | HE 152 20
003 | LI 1s2 | 28! | 2p° 20
004 | BE 182 2s? 2p° 20
005 B 182 2g? 2p1 20
006 C 1s2 2s? 2p2 20
007 N 182 2s? 2p3 20
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008 o) 1s2 2s? 2p* 20
009 F 182 2s2 2ps 20
010 | NE | 1s2 | 25 | 2p8 20
011 | NA | 1s2 | 2s2 | 2ps | 3s! | 3p® | 3d° 20
012 MG 182 2s2 2ps 3s2 3p° 3do 20
013 AL 182 2s2 2ps 3s2 3p! 3do° 20
014 SI 1s2 2s? 2pt 3s? 3p2 3d° 20
015 | P 152 | 252 | 2p5 | 3s2 | 3ps | 3do 20
016 S 182 2s2 2ps 3s2 3p4 3do 20
017 CL 182 2s2 2ps 3s2 3pS 3do° 20
018 AR 1s2 2s? 2pt 3s? 3p¢ 20
019 | K 152 2g? 2p8 3s2 3p® 4s! 4p° 30
020 | CA | 1s2 | 2s2 | 2p8 | 3s2 | 3ps 4s2 | ap° 30
021 SC 182 2s2 2ps 3s2 3ps 3d1 4s2 4p° 30
022 TI 1s2 2s? 2pt 3s? 3p¢ 3d2 4s? 4p° 30
023 | v 152 | 252 | 2p5 | 3s2 | 3ps | 3d® | 4s2 | 4p° 30
024 CR 182 2g2 2pt 3s2 3p® 3d5 4s! 4p° 30
025 MN 182 2g? 2pt 3s2 3p® 3d5 4s2 4p° 30
026 FE 1s2 2s? 2p6 3s? 3ps 3d¢ 4s? 4p° 30
027 | CO | 1s2 | 22 | 2p5 | 3s2 | 3p¢ | 3d7 | 4s2 | 4p° 30
028 NI 182 2g2 2pt 3s2 3p® 3d° 4s! 4p° 30
029 CU 182 2g? 2pt 3s2 3p® 3d10 | 4s! 4p° 30
030 ZN 1s2 2s? 2p6 3s? 3ps 3d10 | 4s? 4p° 30
031 | GA | 1s?2 | 22 | 2p5 | 3s2 | 3p5 | 3d10 | 452 | 4p! 30
032 GE 182 2g2 2pt 3s2 3p® 3d10 | 4s2 4p2? 30
033 AS 182 2g? 2pt 3s2 3p® 3d10 | 4s2 4p3 30
034 | SE | 1s?2 | 2s2 | 2p5 | 3s2 | 3pc | 3d10 | 452 | 4pt 30
035 BR 1s2 2s? 2p6 3s? 3ps 3d10 | 4s? 4p° 30
036 KR 182 2g2 2pt 3s2 3p® 3d10 | 4s2 4pt 30
037 RB 182 2s2 2ps 3s2 3p® 3d10 | 4s2 4p® 5s1 40
038 | SR | 1s?2 | 2s2 | 2p5 | 3s2 | 3ps | 3dt10 | 452 | 4ps 552 40
039 | v 1s2 | 252 | 2p5 | 3s2 | 3ps | 3d10 | 4s2 | 4ps | 4dt 5s2 | 5p° 40
040 ZR 182 2g2 2ps 3s2 3p¢ 3d10 | 4s2 4p6 4d2 582 5p0 40
041 NB 182 2g2 2ps 3s? 3p¢ 3d10 | 4s2 4pb 4d4 5s1 5p0 40
042 | MO | 1s?2 | 22 | 2p5 | 3s2 | 3p5 | 3d10 | 4s2 | 4ps | 4ds 5s! | 5p° 30
043 | TC | 1s?2 | 252 | 2p5 | 3s2 | 3pS | 3d10 | 4s2 | 4ps | 4ds 5s2 | 5p° 40
044 RU 182 2g2 2ps 3s2 3p¢ 3d10 | 4s2 4p6 4d7 5s1 5p0 40
045 RH 182 2g2 2ps 3s? 3p¢ 3d10 | 4s2 4pb 4d8 5s1 5p0 40
046 | PD | 1s?2 | 22 | 2p5 | 3s2 | 3pS | 3d10 | 4s2 | 4ps | 4d® 5s! | 5p° 30
047 AG 1s? 2s? 2p6 3s? 3ps 3d10 | 4s? 4p6 4d10 5s1 5p0 40
048 CD 182 2g2 2ps 3s2 3p¢ 3d10 | 4s2 4p6 4d10 582 5p0 40
049 IN 182 2g? 2p6 3s? 3p¢ 3d10 | 4s2 4pb 4d10 582 5p! 30
050 | SN | 1s2 | 2s2 | 2ps | 3s2 | 3p5 | 3d10 | 4s2 | 4p | 4dto 552 | 5p2 40
051 | SB | 1s?2 | 2s2 | 2ps | 3s2 | 3ps | 3d10 | 4s2 | 4ps | 4dto 552 | 5p3 40
052 TE 182 2g2 2ps 3s2 3p¢ 3d10 | 4s2 4p6 4d10 582 5p* 40
053 1 182 2g? 2p6 3s? 3p¢ 3d10 | 4s2 4pb 4d10 582 5ps 30
054 | XE | 1s?2 | 2s2 | 2ps | 3s2 | 3p5 | 3d10 | 4s2 | 4p | adto 5s2 | 5ps 40
055 CS 182 282 2ps 3s2 3ps 3d10 | 4s2? 4ps 4410 552 5pé Bs’ 40
056 BA 182 2g2 2ps 3s? 3p¢ 3d10 | 4s2 4pé 4d10 552 5pé 6s2 40
057 LA 182 2s2 2ps 3s2 3p¢ 3d10 | 4s? 4pé 4d10 | 4f° 552 5pé 5d1 6s2 6p° 30
058 CE 1s2 282 2ps 3s2 3ps 3d10 | 4s2? 4ps 4d10 | 4R 552 5pé 5do° 6s2 6po 40
059 PR 182 282 2ps 3s2 3ps 3d10 | 4s2? 4ps 4d0 | 4f 552 5pé 5do° 6s2 Bp° 40
060 ND 182 2g2 2ps 3s2 3p¢ 3d10 | 4s2 4pé 4d10 | 4f4 552 5pé 5d° 6s2 6p° 30
061 PM 182 2s2 2ps 3s2 3p¢ 3d10 | 4s? 4pé 4d10 | 4f5 552 5pé 5d° 6s2 6p° 30
062 SM 1s2 282 2ps 3s2 3ps 3d10 | 4s2? 4ps 4d10 | 4f 552 5pé 5do° 6s2 6po 40
063 EU 182 282 2ps 3s2 3ps 3d10 | 4s2? 4ps 4d10 | 4F 552 5pé 5do° 6s2 Bp° 40
064 GD 182 2g2 2ps 3s2 3p¢ 3d10 | 4s2 4pé 4d10 | 4f7 552 5pé 5d1 6s2 6p° 30
065 TB 182 2s2 2ps 3s2 3p¢ 3d10 | 4s? 4pé 4d10 | 4f 552 5pé 5d° 6s2 6p° 30
066 DY 1s2 282 2ps 3s2 3ps 3d10 | 4s2? 4ps 4d10 | 4f10 552 5pé 5do° 6s2 6po 40
067 HO 182 282 2ps 3s2 3ps 3d10 | 4s2? 4ps 4d10 | 4f1 552 5pé 5do° 6s2 Bp° 40
068 ER 182 2g2 2ps 3s2 3p¢ 3d10 | 4s2 4pé 4d10 | 4f12 552 5pé 5d° 6s2 6p° 30
069 ™ 182 2s2 2ps 3s2 3p¢ 3d10 | 4s? 4pé 4d10 | 4f13 552 5pé 5d° 6s2 6p° 30
070 YB 1s2 2s? 2ps 3s2 3ps 3d10 | 4s2? 4ps 4410 | 414 5s2 5pé 5d° 6s2 6po 40
071 LU 182 2s? 2ps 3s2 3ps 3d10 | 4s2? 4ps 4410 | 4f14 552 5pé 5d! 6s2 Bpo 40
072 HF 182 2s2 2ps 3s2 3p¢ 3d10 | 4s? 4pb 4d10 | 4f14 552 5pé 5d2 6s2 6p0 30
073 TA 182 2s2 2ps 3s2 3p¢ 3d10 | 4s? 4pb 4d10 | 414 5s2 5pé 5d3 6s? 6p° 40
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074 | W | 1s2 | 2s2 | 2ps | 3s2 | 3ps | 3d10 | 4s2 | 4ps | 4dw | 4p4 | 5s2 | 5ps | 5ds 6s2 | 6po 40
075 | RE | 1s2 | 2s2 | 2p5 | 3s2 | 3ps | 3d10 | 4s2 | 4ps | 4dw | 4p4 | 5s2 | 5ps | 5d8 6s2 | 6po 30
076 | OS | 1s2 | 2s2 | 2p5 | 3s2 | 3p® | 3d10 | 4s2 | 4ps | 4d®0 | 4f4 | 5s2 | 5p5 | 546 6s2 | 6p° 40
077 | IR | 1s2 | 252 | 2p5 | 3s2 | 3p® | 3d10 | 4s2 | 4ps | 4d® | 4f4 | 552 | 5p8 | 5d7 6s2 | 6p° 40
078 | PT | 1s2 | 2s2 | 2p5 | 3s2 | 3p6 | 3d10 | 4s2 | 4ps | 4dw | 4p4 | Bs2 | 5ps | 5d® 6s! | 6po 30
079 | AU | 1s2 | 2s2 | 2p5 | 3s2 | 3ps | 3d10 | 42 | 4ps | 4dw | ap4 | 5s2 | 5p8 | 5d0 6s! | 6po 40
080 | HG | 1s2 | 2s2 | 2p5 | 3s2 | 3p® | 3d10 | 4s2 | 4ps | 4d0 | 44 | 552 | 5p8 | 5d10 6s2 | 6p° 40
081 | TL | 1s2 | 2s2 | 2p5 | 3s2 | 3p® | 3d10 | 4s2 | 4ps | 4d0 | 44 | 552 | 5p8 | 5d10 6s2 | 6p! 30
082 | PB | 1s2 | 2s2 | 2p5 | 3s2 | 3ps | 3d10 | 4s2 | 4ps | 4dwo | ap4 | 5s2 | 5ps | 5dm0 6s2 | 6p2 40
083 | BI | 1s2 | 2s2 | 2p5 | 3s2 | 3ps | 3d10 | 4s2 | 4ps | 4dw | ap4 | 5s2 | 5ps | 5dm0 6s2 | 6p? 30
084 | PO | 1s2 | 2s2 | 2p5 | 3s2 | 3p® | 3d10 | 4s2 | 4ps | 4d0 | 44 | 552 | 5p¢ | 5d10 6s2 | 6pt 40
085 | AT | 1s2 | 2s2 | 2p5 | 3s2 | 3p® | 3d10 | 4s2 | 4ps | 4d®0 | 44 | 552 | 5p8 | 5d10 6s2 | 6p* 40
086 | RN | 1s2 | 2s2 | 2p5 | 3s2 | 3ps | 3d10 | 42 | 4ps | 4dw | ap4 | 5s2 | 5ps | 5dm0 6s2 | 6ps 30
087 | FR | 1s2 | 2s2 | 2p5 | 3s2 | 3ps | 3d10 | 42 | 4ps | 4dw | ap4 | 5s2 | 5p8 | 5dm0 6s2 | 6ps 7st | 700 | 40
088 | RA | 1s2 | 2s2 | 2p5 | 3s2 | 3p® | 3d10 | 4s2 | 4ps | 4d0 | 44 | 552 | 5p8 | 5d10 6s2 | 6p° 782 | 7p0 | 40
089 | AC | 1s2 | 252 | 2p5 | 3s2 | 3p® | 3d10 | 42 | 4ps | 4d® | 4f4 | 552 | 5p8 | 5d10 | 5@ | es2 | eps | ed' | 7s2 | 7p° | 30
090 | TH | 1s2 | 2s2 | 2p5 | 3s2 | 3p° | 3d10 | 462 | 4ps | 4dw | 4f4 | 5s2 | 5p8 | 5d10 | 5@ | 6s2 | 6ps | 6d2 | 7s2 | 7p0 | 40
091 | PA | 1s2 | 262 | 2p5 | 3s2 | 3p° | 3d10 | 462 | 4ps | 4dw | 4f4 | 5s2 | 5p | 5d0 | 52 | 6s2 | 6ps | 6d' | 7s2 | 7p° | 40
092 | U 12 | 262 | 2p% | 3s2 | 3ps | 3d10 | 4s2 | 4ps | 4d0 | 44 | 5s2 | 5ps | 5d10 | 5@ | 6s2 | 6ps | 6dt | 7s2 | 7p0 | 40
093 | NP | 1s2 | 252 | 2p5 | 3s2 | 3p5 | 3d10 | 4s2 | 4ps | 4d® | 4f4 | 5s2 | 5p6 | 5d10 | 5@ | 6s2 | 6ps | 6do | 7s2 | 7p° | 40
094 | PU | 1s2 | 2s2 | 2p5 | 3s2 | 3p° | 3d10 | 462 | 4ps | 4dw | 4f4 | 5s2 | 5p¢ | 5d10 | 5@ | 62 | 6ps | 6d0 | 7s2 | 7p0 | 40

AT OEFTE, B HBA - T EFHUE

4. RF DOEEKRBOEFEEORET

“handbook of atomic data”[28]ic L % &, HEOINIFEF (HEF) OEEIREOEFEE T, LT
DINEE CHRFEEIZE TN A>T, 1s2GH~3He) — 2s12(sLi~4Be) — 2p6:GB~10Ne) —
3s1~2(;1Na~12Mg) — 3p1-6(13Al~18Ar) — 451~2(19K~20Ca) — 3d1~10(31Sc~30Zn) — 4p1-6(31Ga~36Kr) —
5s1~2(37Rb~38Sr) — 4d1~10(30Y ~48Cd) —5p1~6(s9In~54Xe) — 651~2(55Cs~s6Ba) — 4f1~14(5;La~70Yb) —
5d1~10(7; Lu~soHg) — 6p1-6(s1T1~ssRn) — 7s1~2(s7Fr~gsRa) — 5f1~14(g9Ac~102No). Z D L 9 72 HHHIT
n— Ly AUBORAOELFDANY HEHTET 5 E, 6d1-10GesLr~112Cn) — Tp1~6(113U0ut~118Uu0)
LD,

“Ionization Potentials and Ionization Limits Derived from the Analyses of Optical
Spectra(NSRDS-NBS 34)’[29]1%, WF A7 MO EREN SR FOBFEE A2 PE L TV D, B
B LUWME R “Atomic Spectroscopy”[30] Z fEFB L7- & 2 A, iH~104Rf DILEIRAEDE THLE N ST
BY, TNOOEFEEIX (H~9sAm (2B L Tid NSRD-NBS 34[29] 0 &E FHliE & —FH L T\

(NSRD-NBS 34[29]121% 96Cm~104Rf O T — X (FHg#H STV 7220,

SR EE BRI JEFRL) BFRAS TV ERE L TEX bR OE FhlE 28112 ey,
SRR RISV TRE SR OB ELEIS0NE 19 LR ICH N T, OB FRLEN R ->T
W5 (F2).

2. HAMTRVWETOAY &2 T 5TH

Jt5% | handbook of atomic data [28]DEFHE B Atomic Spectroscopy [30] DEFELE
24Cr | 15262p%3s3p°3 d#4s? 152522p°3s23p°3 d>4s!

20Cu 1s22s22p‘53s23p‘53d94-s2 1522s22p63s23p63(31104-S1

aNb | 15252p53s3p'3d"4s%4p*4d3Ss? 152522p%353p*3d"4s%4p*4d?5s!

2Mo | 15252p%3s3pS3d"as24p*4d?Ss? 1522522p°3s33p*3d 4sapiddSs!

4Ru | 15252p5353p%3d"4s%4p*4d 05 s2 15252p%3s3p*3d 4s%4p*4d’Ss!
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4sRh | 15252p53s3p%3d"4s%4p*4d’Ss? 15252p%3s3p*3d %4s%4p*4 d3Ss!

46Pd | 15252p%3s3p%3d"4s%4p*4dBSs? 157252p3s3p3d 4s24ped d

sAg | 15252p3s3p3d" 4s24pdd®Ss? 152252p%3s23p*3d 4s4pe4d  05s!

stla | 1525%2p%3s33p3d"asiapsad *4f 1 5525p°6 % 152252p%3523p 3 s 4p4d *555p S d 1 65
ssCe | 152522p%3s33p3d"asiapsad 42 5525p°6 s> 15%2572p%3s23pS3d 4s24psad 41 5525p°5 d 1 62
64Gd | 152522p%3s33p3d"as24psad 4 1P5525p°6 5% 15%2572p%35*3pS3d 4s24psad 41 5s25p°5 d 1 62
8Pt | 152522p%3s33pS3d asiapsad 4145555 A3 65 15%2572p%3523pS3d 4s24psad 41455554 65!
79AU | 152522p%3s*3p3d asiapsad 4145555 d° 65 152252p%3523p 3 ds4psad4f145525p: S d 106!

80AC | 1525%2p%3s33p%3d " 4sM4psad 4 *5s5posd S Fles7ps TS | 157252p 353 p 3d s p 4 41 5s25p5d 6s26p 6 d | T

00Th | 152522p%3523ps3d " 4s24psad 4 *5s5ps5d "5 F26s76ps T2 | 157252p353p 3d s p*4d 41 *5525p5d "6s26p 6 0 > 7 s>

oiPa | 1525%2p%35¥3ps3d " 4sMapsad 4 *5s35ps5d S B36s76p TS | 157252p353pS3d s p 4 ar5s25ps5d S F6s%6p6d 752

U | 1525%2p%3s73ps3d " 4s™4psad 4 *5s'sps5a S Tes7ps TS | 157252p353pS3d s p 4 ar5s25p55d° S P 6s26ps6d 782

0aNp | 1525%2p%3523ps3d " 4s™4psad 4 *5s%5ps5d "5 56s76p TS | 157252p353pS3d s p 4 arss25ps5d S F6s26ps6d 72

06CM | 1525%2p%3573ps3d " 4s™4ps4d 4 *5s%5po5d "5 86s76p TS | 157252p353pS3d s 4p 4 4t 5s25p55d S 6s6p°6d 752
nonrel (F 1) 1T EERERICE S BEFEEBOIZIFEAEKMLTWENR, =i, XTI
L, BV DL, 2TV LD 4 TRICOWVTISCHRIB0lOE FRE & 2> Tnd (F3).

# 3. nonrel TXHR[30] & R 2 EBEFHEEEL & > TWVDLHR

TR | TER[B0| D EFEE nonrel DEFELE

24Ni 15225221)63523[)63(18482 1522522[)63sz3p63dg4sl4[!0

46Pd | 152522p%3533pS3dasiapidd1® 152572p%3s33p3d 4s24p'4d’Ss! Sp’

ssCe | 1525%2p%3s33p 3 asiapsaddfss25psSd 1 62 15%2572p%3523pS3d 4s2dpiad 4 f25525p°5d 6526 d"

03Np | 15252p5353psaatiasiapaariansssspisaS fecep6d ! 72 1522522p5353pS3d s 4peaaariissspesa S Fes26p 6 d 752 7 p°

£3DA4TLHRIZHONWT, FAEDOT RN —FHAELZFHE LT, ZYURERELZRF L.
[=y 57, 26Ni]
BAR D nonrel Z#IHAfE L L7z eduDV T= v 7 VEFOEAIREZFHR L THD &,

Ni 1s n=1,/1=0,m=0 -297. 78187 hartree 28F
Ni 2s n=21=0,m=0 -34. 92443 hartree 2ET
Ni 2p- n=21=1,m=0 -30. 48959 hartree 28T
Ni 2py n=2,1=1, m=-1 -30. 48958 hartree 2ET
Ni 2px n=21=1,m=1 -30. 48958 hartree 28T
Ni 3s n=38,1=0,m=0 -3.53981 hartree 2ET
Ni 3px n=38, /=1, m=1 -2.18867 hartree 28T
Ni 3py n=3,I1=1, m=-1 -2.18867 hartree 28T
Ni 3p: n=38,1=1, m=0 -2.18866 hartree 28T
Ni 3d.2 n=38,1=2, m=0 0.02158 hartree 28T
Ni 3dxy n=38,1=2, m=-2 0.02173 hartree 2ET
Ni 3d«2y2 n=38,1=2, m=2 0.02173 hartree 28T
Ni 4s n=4,1=0,m=0 0.02178 hartree 2ET
Ni 3dxz n=38,1=2, m=1 0.02178 hartree 28T
Ni 3dy n=38,1=2, m=-1 0.02179 hartree 0E&ET
Ni 4p, n=4,1=1, m=0 0.22648 hartree 0E&ET
Ni 4px n=4,1=1,m=1 0.22692 hartree 0E&ET
Ni 4py n=4,1=1, m=-1 0.22700 hartree 0E&ET
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TR L 3d84s? L 2 o 7228, 3 BE & 4s BLIE O T ROV —EAICHEOAILIEE A LR LN,
JENTREZIC L o TR SN H SRR 7 v 7' F & DIRACFG T= v 7 )VE+DEFILE % 3d84s2,
3d9%4s1, 3d194s0 D 3V IZFRE L CENZNEERE GEExER, A oM #1772,

[Ni, 3d84s2]
*** ORBITAL EIGENVALUE***

N L J ENERGY occuP.
1.0 0.0 0.0 -298.305370  2.00000
2.0 0.0 0.0 -35.379495  2.00000
2.0 1.0 0.0 -30.945145  6.00000
3.0 0.0 0.0 -3.937439  2.00000
3.0 1.0 0.0 -2.579190  6.00000
3.0 2.0 0.0 -0.326222  8.00000
4.0 0.0 0.0 -0.184294  2.00000
4.0 1.0 0.0 ~0.029316  0.00000
[Ni, 3d%4s!]
*** ORBITAL EIGENVALUE*** 0.00
N L J ENERGY OCCUP.
1.0 0.0 0.0 -298.112113  2.00000  p5 . 310
2.0 0.0 0.0 -35.164958  2.00000
2.0 1.0 0.0 -30.732870  6.00000
3.0 0.0 0.0 -3.744548  2.00000 $ 010 4
3.0 1.0 0.0 -2.390486  6.00000 X 1
3.0 2.0 0.0 -0.162031  9.00000 L 45
4.0 0.0 0.0 -0.142193  1.00000 §-015 - 307
4.0 1.0 0.0 -0.013134  0.00000 452
[Ni, 3d104s0] a 020 -
*** ORBITAL EIGENVALUE*** E
N L J ENERGY OCCUP. ¢ 025 -
1.0 0.0 0.0 -297.990345  2.00000 W
2.0 0.0 0.0 -35.029787  2.00000
2.0 1.0 0.0 -30.599229  6.00000 03
3.0 0.0 0.0 -3.617134  2.00000 3d
3.0 1.0 0.0 -2.265619  6.00000 -
3.0 2.0 0.0 -0.056861 10.00000  -0.3¢
4.0 0.0 0.0 -0.112387  0.00000 K1. =9 A0 3fEEOETEE
4.0 1.0 0.0 -0.004524  0.00000

B 112, 3d84s2, 3d9s!, 3d104s0 DF-HL F%(m%iﬁ%mLmizw% A1) 2R,

3d84s? OEFRE TEAE Lc= v 7 WL+ (BEF) OB FIREBICENT, 8 HOEFR AT
3d L F#E(n =3, /1= 2) D= /)L F—[HAME (-0.326222 hartree) I3, 2@@ %ﬂﬂot4M$¥mL
(n=4,1=00DO= 3L X —[FAMHE (-0.184294 hartree) XV B H2MIEAV/NE <, WNEANZ AV IAA T
L. ZEEN 2085 3d R THUED TN, 2 BB A-TND 4s JiF#E & 0 NaEHIlC DEF
Bl XA Y 72 ATREME N H D (4s B D72 < &b 1N 3dIC A>T < AlH @@E#%ﬁﬁﬁé&%>
ZENGND.

3d9%4s1 Tli, 3d & 4s DEAMENPET L TWDHH (3d:-0.162031 hartree, 4s: -0.142193 hartree), 3d
DI BNFNCND T2, ZOBBFEEITZLYTHD (b L 4s DFBNBHMNIWZEE1E, 3dETDD
2 EDL TN 45 ITAS TN RETH Y, ZOHAIT 3d34s2 N ZYREFEIE 72 D). 72721 4s
BN H 9 1, 3dIC A>T Al EMFTT 2 L ERH 5.

3d10480 TIE, TEF DA TRV (ZE0 255 %) 4s OFEAMHE (-0.112387 hartree) 2, 10 EF
Ao TW% 3d DEFATE (-0.056861 hartree) LV /hE<7e-oTHY (NEMIZAVIAALTEY), Z0
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BFREIIRNEY BdEFOIR LD TIT 4T A>TV RE) ZLR3pnd.
PLEDOKFHZ LY, nonrel TERAH SN TWD = v 7 /VRFDOEFALE 3d%4s 1T Y TH D.

[RF P T A, 4Pd]

BLAR D nonrel ZWIHIfE L L7 eduDV TRT VU AT OEFIREEZFTR L THD &,
Pd 1s n=11=0,m=0 -860. 61099 hartree 2EBT
Pd 2s n=21=0,m=0 -123. 10984 hartree 2EBT
Pd 2p- n=21=1,m=0 -114. 42982 hartree 2EBT
Pd 2px n=21=1,m=1 -114. 42978 hartree 2EBT
Pd 2py n=21=1,m=-1 -114. 42978 hartree 2EBT
Pd 3s n=3,1=0,m=0 -21. 94869 hartree 2EBT
Pd 3py n=38,I1=1, m=-1 -18. 46921 hartree 2EF
Pd 3px n=3,I1=1, m=1 -18. 46921 hartree 2EF
Pd 3p- n=3,1=1, m=0 -18. 46917 hartree 2EF
Pd 3d.2 n=31=2 m=0 -12.01734 hartree 2EF
Pd 3dy. n=3,1=2, m=-1 -12.01732 hartree 2EBT
Pd 3dx. n=3,1=2, m=1 -12.01732 hartree 2EBT
Pd 3dxy n=3,1=2 m=-2 -12. 01731 hartree 2EBT
Pd 3dx2-y2 n=3,1=2, m=2 -12.01731 hartree 2EF
Pd 4s n=4,1=0,m=0 -2.74509 hartree 2EBT
Pd 4px n=4,1=1, m=1 -1.67331 hartree 2EBT
Pd 4py n=4,1=1, m=-1 -1.67331 hartree 2EF
Pd 4p. n=4,1=1, m=0 -1.67330 hartree 2EBT
Pd 4d,2 n=4,1=2, m=0 —0.03078 hartree 2EBT
Pd 4d.22 n=4,1=2, m=2 -0.03075 hartree 28F
Pd 4dxy n=4,1=2, m=-2 -0.03074 hartree 28F
Pd 4dx. n=4,1=2, m=1 -0.03072 hartree 28+
Pd 4dy- n=4,1=2, m=-1 -0.03071 hartree 28F
Pd 5s n=51=0,m=0 0. 03008 hartree 0E+F
Pd 5p. n=51=1,m=0 0.20287 hartree 0E+F
Pd 5px n=51=1,m=1 0.20295 hartree 0E+F
Pd 5py n=5,1=1, m=- 0.20299 hartree 0E¥F

T E I 4d10580 & 72 0, Ad BLE D J7 A Bs B L W b EA T/ & < 2o 72 (NEHMANZALE L Cuho).
JFAHEEHF 7 0 7 F 5 DIRACFG T/37 U0 AR A DEABLE % 448582, 4d9s!, 4d105s00 3@ Y
IR E L CENEIEE GEfMXt, FEAE D) 217-o7=.

[Pd, 4d85s2]
*** ORBITAL EIGENVALUE***

N L J ENERGY OCCUP.
1.0 0.0 0.0 -861.032122 2.00000
2.0 0.0 0.0 -123.554221 2.00000
2.0 1.0 0.0 -114.874799 6.00000
3.0 0.0 0.0 -22.385743 2.00000
3.0 1.0 0.0 -18.906733 6.00000
3.0 2.0 0.0 -12.456556 10.00000
4.0 0.0 0.0 -3.149762 2.00000
4.0 1.0 0.0 -2.066257 6.00000
4.0 2.0 0.0 -0.360143 8.00000
5.0 0.0 0.0 -0.168841 2.00000
5.0 1.0 0.0 -0.032668 0.00000

1
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[Pd, 4d95s!]
*** ORBITAL EIGENVALUE**%*

N L J ENERGY OCCUP. 0.05

1.0 0.0 0.0 -860.871800 2.00000 0
2.0 0.0 0.0 -123.385922  2.00000 5
2.0 1.0 0.0 -114.707117  6.00000 ;.0 |

3.0 0.0 0.0 -22.220568 2.00000 5 1 10
3.0 1.0 0.0 -18.741496  6.00000 8™ 4d

3.0 2.0 0.0 -12.290494 10.00000

4.0 0.0 0.0 -2.998251  2.00000 g 01> - 5g 2

4.0 1.0 0.0 -1.919620 6.00000 Q [

4.0 2.0 0.0 -0.239011  9.00000 'L:

5.0 0.0 0.0 -0.129075  1.00000 @ 020 -

5.0 1.0 0.0 -0.015676 0.00000 £ 9

~ 4d
[Pd, 4d105s°] §-0.25 -
*** ORBITAL EIGENVALUE*** E

N L J ENERGY OCCUP. ¢

1.0 0.0 0.0 -860.734708  2.00000 W . |

2.0 0.0 0.0 -123.243113 2.00000

2.0 1.0 0.0 -114.564798  6.00000

3.0 0.0 0.0 -22.078881  2.00000 8

3.0 1.0 0.0 -18.599796  6.00000 035 - 4d

3.0 2.0 0.0 -12.148347 10.00000

4.0 0.0 0.0 -2.863812 2.00000

4.0 1.0 0.0 -1.788718 6.00000 4

4.0 2.0 0.0 -0.130655 10.00000

5.0 0.0 0.0 -0.088070 0.00000 2. "5TUA03BEOETRE
5.0 1.0 0.0 -0.001297 0.00000

B 212, 4d85s2, 4do5s!, 4d105s0 DFFERER  (FEhhi LR 180l O = 3L F —[FH A ) Z2r7.
4d85s2 DEFRLE T L7237 U0 LML (BRF) OBEFREICEWNT, 8EDOEFHR AT
4d JR 7HE(n =4, 1= 20O 3 L XF—[EHAE (-0.360143 hartree) 1%, 2{HDOE TN A -7 5SJ$%$)LL
(n=5,]=0)0)317‘\/1/ﬁ?‘—7§1lﬁ (-0.168841 hartree) X 0B S NTE/NE LK, PR AT

. BRI 2 05D Ad JRFHLED D, 2 BTAA-TND bs FT-HLE L 0 AT :@?‘é%

BT 2R RN S 5 (Bs BF D7 < &b 1N 4dIT A>T ﬂab@@m‘t%*ﬁ?ﬁ“é&%)
ZENRGND.

4d95s! T, 9EDOET N A7 4d OFEAFE (-0.239011 hartree) 1%, 1 EDOE B A7 5s OFEA
fil (-0.129075 hartree) otm DINE L, WRRNCA VAL TWS, 22BN 1555 4d DN, 18
DA TUWD bs LA DOEFEEIINEY 2/ ReENH 5 (5s B 1{ED 4d ITA-T
ARk rﬁzODEéFMﬁnﬁ“é«%) ZENING.

4410580 CIE, 10 fEDE B A - TZERED 2\ 4d OEAE (-0.130655 hartree) 1%, E B A>T
7RWNZED 5s OEAFE (-0.088070 hartree) KV EA/NE S, WEHHNZAVIAALTND. 4d & bs bt
T10fHH 2 FEFDNEMOD 4d 12T X TA->THEY, ZOBEFAEITIZYTHD.

YL EOBFNZ XY, nonrel D 1l E 4d95s! L 0 i, jcr'a«ﬁ:[?,o]a)a:“%@a% 4d10580 DTN Z Y TH D.
XZ7 VMBI L TiL nonrel DEBEBFEHIEZELETHIMNENHD.
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[V T A, 5sCe]

FRD nonrel ZHHIE & L7- eduDV TtV 7 AJHEFDEFIRES

Ce 1s

Ce 2s

Ce 2py
Ce 2px
Ce 2pz
Ce 3s

Ce 3pz
Ce 3px
Ce 3py
Ce 3dz2
Ce 3dyz
Ce 3dx-
Ce 3dx2-y2
Ce 3dxy
Ce 4s

Ce 4pz
Ce 4px
Ce 4py
Ce 4dxy
Ce 4:dx2-y2
Ce 4dx,
Ce 4dyz
Ce 4d,2
Ce 5s

Ce 5pz
Ce 5px
Ce 5py
Ce 5d,2
Ce 6s

Ce 5dxy
Ce 5dx2-y2
Ce 5dxz
Ce 5dy
Ce 4fxz2
Ce 4fy,2
Ce 4fy(3:2-y?
Ce 4fz3
Ce 4fx(x2'3y2)
Ce 4fxyz
Ce 4fz(x2-y2)
Ce 6py
Ce pr
Ce sz

B BLE T 4f95d26s2 & 7p o 72
LIV,

T S S s R S S I S S S I s s s I O O O O O~ I - T 0 - T~ T~ T~ T~~~ O~~~ R~ = = O~
1 | | | | | | U | | | U | | {1 1V |/ [ A
OO BB BRARPRARBRMROIOIOCTOITOINOTONOTOTOIRAR B PR PR B BRARBRBRPRARLWWLWWLWWWNNNDNE

bt

e e W e e e e e e w e e e e e e e e T e T e T e T e e

-

NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNMNNNNNNNNNN
L 1 1 | | | 1 {1 | {1 {1 1 V1 1 1 A VO O 1

HEMHEHWWWWWWWNONNNNONFHEFHEFFHFONNNNNHEHFHONNNNNHFHEHOREREROO

e e e e e e e w e e e et e e

-

b

-

T N A - - e ™

-

NESSSSESNNNNSSSSNNNNNNNNNNNNNNNNNNNNNNNNEEE

-

S, 4f il 5

=)

oL

HE RS THLERTE Y AT A eduDV

HELTHD L,

-1406. 34215 hartree 2& T
-218.31035 hartree 2& T
-206.57671 hartree 2& T
-206.57663 hartree 2& T
-206.57649 hartree 2& T
-46. 47899 hartree 2& T
-41. 38637 hartree 2& T
-41. 38625 hartree 2& T
-41.38619 hartree 2& T
-31. 86555 hartree 2& T
-31.86533 hartree 2EF
-31.86531 hartree 2EF
-31.86527 hartree 2EF
-31.86527 hartree 2EF

-8.85334 hartree 2EF
-6. 95567 hartree 2EF
-6. 95564 hartree 2EF
-6. 95563 hartree 2EF
-3.62259 hartree 2EF
-3.62259 hartree 2EF
-3.62256 hartree 2EF
-3.62254 hartree 2EF
-3.62234 hartree 2EF
—0. 94438 hartree 2EF
-0. 46040 hartree 2ET
-0. 46027 hartree 2ET
-0. 46025 hartree 2ET
0.18298 hartree 2ET
0.18377 hartree 2ET
0.18378 hartree 0E&T
0.18379 hartree 0E&T
0. 18409 hartree 0E&T
0.18413 hartree 0E&T
0. 18424 hartree 0E&T
0. 18425 hartree 0E&T
0. 18429 hartree 0E&T
0. 18429 hartree 0E&T
0. 18430 hartree 0E&ET+
0. 18436 hartree 0E&ET+
0. 18436 hartree 0E&ET+
0.30630 hartree 0E&ET+
0.30632 hartree 0E&ET+
0.30677 hartree 0E&ET+

#LIE, 6s BlLIE O T R LF—[E A EIC

EOETIZEAER

JRAEERFE 7 1 77 A DIRACFG TtV U AR TOEEE % 4f05d26s2, 4f15d16s2, 4£25d06s2 D
SV ITHRE L CENENGE GEfxtR, IEAE o) 21772,
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[Ce, 4105d26s2]

*** ORBITAL EIGENVALUE***
ENERGY

N L

oo b_B_B_BWWWMNDNDR
[elNeNeolNeNoNolNeoNolNeolNoNoNeoNoNolNol
POMNMNRPROWMNMRKFROMRKROKFHOO
[eNeNeolNeNoNolNeoNoNolNoNoNeolNoNolNol

[Ce, 4f15d16s2]

*** ORBITAL EIGENVALUE***
ENERGY

N L

oo db_b_BBWWWMNMDDNDR
[eNeNeolNeNoNeolNoNolNelNoNolNelNoNolNo
RPOMNMNRPROWNMNRFOMRKROKRFROO
[eNeNeolNeNoNeolNoNolNelNoNolNelNoNolNol

[Ce, 4f25d°6s2]

*** ORBITAL EIGENVALUE***
ENERGY

N L

oo b_B_BWWWDNMDDNDR
[eNeolNelNeNolNelNoNolNeNoNolNelNoNolNo
RPOMRPFPROWMRPRPROMRLRLRORFR OO
[eNeolNelNeNolNeolNoNolNelNoNolNelNoNolNo

[eNeNeolNeNoNeolNoNolNelNoNoNeolNoNolNo [eNeNeolNeNoNeolNeoNolNeolNoNoNeoNoNolNo

[eNelNelNeNoNelNoNolNeolNoNoNelNoNolNol

J

J

J

[elNeNeoleNeolNelNoNeolNoNoNolNolNoNolNo [eleNeolNeNeoNeolNoNeolNolNoNeolNolNoNeolNo

[elNelNeleNeolNelNoNeolNoNoNolNolNoNolNo)

-1407

-207

-42

-1406.
-218.
-207.

-47.
-41.

-32
-9
-7

-1406.
-218.
-206.

-46.
-41.
-32.

-9.

.243626

.911854

.101276

.226687

.727181

.073846

.099785

.032321

-7

.222934
-219.
.489758
-47.

227205

462301

.367935
-32.

-9.

-7.
.479441
.561722
.455963
.914468
.151611
.117053
.036768

838335
745467
837940

930733
903028
172523
088797
996394

.472290
.425853
.524387
.180676
.315345
.342580
.822507
.113123
.110044
.035305

674864
621302
896286
767560
676793
157211
140383

ONRFROONMROOOMOOAMOAODNNDN ONNMOaaNMOOOAMOOAMADNND

ONMNOONMNMMOOAMOOANMOADNDNDN

OCCUP.
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

OCCUP.
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

OCCUP.

artree

=

0.00

HE RS THLERTE Y AT A eduDV

.00000 ~_ -0.30 -

.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000
.00000

>

Energ

-0.40 -

-0.50 -

-0.60

o2 sale24t] 6
st [

i

4

3. BV LD IBENEFEE
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B 312, 4f05d26s2, 4f15d16s2, 4f25d06s2 DFHHAFR (e THFHIE O =L —[FHAE) Znd.

4f95d26s2 OFEFRLE CRE LIzt U v MR T (BERF) OBFFREICEWT, EFOA- T
W Af B =4, I=3) O 3 X —[EAME (-0.561722 hartree) 1%, 2MEDEF N A -T2 5dﬁ%$ﬂ
H(n=5,1=2)O= L ¥ —EAE (-0.151611 hartree) K0S TEIN/NE L, NS AAT
Wb, ZED A JRFEEED SR, 2B A TS 5d - FHLE L NEHACE Y, Z0F %@a% EEST|
BN H D BAdE DL &S LED AF ITAS> TS ATREMEDRIFEZMGFTTH &) Z &0y
mb. 2{@]@%%753\7\0 TW5 6s i FlliE(n=6, /= 0D T F/LX—[EAME (-0.117053 hartree) 1% 5d
JFF-HIE K0 SN ZOBEFEE S AEY R REERH D 6sET D7 & TP b ITA
STV AlH ‘@ODEELF%H@EH“TZV\%) ZENGND.

4f15d16s2 TI, 1EDOEFNA -T2 4f OFEAME (-0.315345 hartree) (%, 1EHDOET A7 5d O
A (-0.113123 hartree) LV EA/NS <, WBMICAVIAALTND. ZEHNEL 13HLH L 4f D
FFH, 1EFNBA->TND 5d L WNERAICKD, Z0F %EE%E I Y AR REE D B S (Bd BT 1 E DS

WA T AIREHE D BIEZMFTT D X)) Zenghbd. 6s OEAME (-0.110044 hartree) 1% 5d
DEAEEABEOZETZRNEE DD, b LARE R LTCGEEIEL, EIT 6s DA% 5d K 0 Sl
BY, ZOEBFEEIIE G RATREMNELC D (6s O &b 1D 5d IZA - TH L ATREMED /2
FEEBETT 2_E) LW FIRIZARS.

4f25d06s2 TiL, TBFMN A>TV 5d (-0.073846 hartree) (ZLb-Y, @%753\ 2 A>TV D 4f

(-0.101276 hartree) &&ETF2% 2HA->TW5 6s (-0.099785 hartree) (FILRIZHBMICE Y, ZDOET
BLE IR Y THD BsITIZ2ETFNPADL LD EUEL Q).

PLEOKGEHZ LY, nonrel TEHH I TV HE FRLUE 4125d06s2 1 XY TH H.

[RFY =7 A, 9sNp]

BARD nonrel ZWIHE L L7z eduDV TR Y =0 ARV OB IRELZFHRE L THD &,
Np 1s n=1,/1=0,m=0 -3773. 22509 hartree 28F
Np 2s n=2,1=0,m=0 -655. 37469 hartree 28F
Np 2py n=2,1=1, m=-1 -634. 47342 hartree 28F
Np 2px n=21=1,m=1 -634. 47115 hartree 28+
Np 2p: n=21=1,m=0 -634. 45771 hartree 28+
Np 3s n=3,/1=0,m=0 -165. 14444 hartree 28F
Np 3p: n=3,1=1, m=0 -154. 85301 hartree 2ET
Np 3px n=3,1=1, m=1 -154. 84366 hartree 2ET
Np 3py n=3,I1=1, m=-1 -154. 84193 hartree 28T
Np 3dx- n=38,1=2, m=1 -135.56794 hartree 28T
Np 3d.2 n=38,1=2, m=0 -135.56793 hartree 28T
Np 3dy- n=3,1=2, m=-1 -135.56783 hartree 2ET
Np 3dx2y2 n=3,1=2, m=2 -135.56776 hartree 2ET
Np 3dxy n=3,1=2, m=-2 -135.56774 hartree 2ET
Np 4s n=4,1=0,m=0 -41.26385 hartree 2ET
Np 4p: n=4,1=1, m=0 -36. 49541 hartree 2ET
Np 4px n=4,1=1, m=1 -36. 49226 hartree 28T
Np 4py n=4,1=1, m=-1 -36. 49185 hartree 28T
Np 4d,2 n=4,1=2, m=0 -27.58386 hartree 28T
Np 4dxy n=4,1=2, m=-2 -27.58375 hartree 28T
Np 4dy n=4,1=2, m=-1 -27.58375 hartree 28T
Np 4dx2y2 n=4,1=2, m=2 -27.58373 hartree 28T
Np 4dx. n=4,1=2, m=1 -27.58367 hartree 2ET

© Genta Sakane 2014 10



Rt | LB R S B A L HEMTWIEFE > AT & eduDV

Np 4fxyz n=4,1=3, m=-2 -15.21191 hartree 2& T
Np 4fs:2-y2) n=4,1=3, m=2 -15.21190 hartree 2& T
Np 4fx,2 n=4,1=3, m=1 -15.21189 hartree 2& T
Np 4fy,2 n=4,1=3, m=-1 -15.21188 hartree 2& T
Np 4f;3 n=4,1=3, m=0 -15.21186 hartree 2& T
Np 4fyx2-y2) n=4,1=3, m=-3 -15.21186 hartree 2& T
Np 4fx:2-32) n=4,1=3, m=3 -15.21186 hartree 2& T
Np 5s n=5,1=0,m=0 -8. 42487 hartree 2& T
Np 5pz n=51=1,m=0 -6.57151 hartree 2EBT
Np 5px n=51=1,m=1 -6.57072 hartree 2EBT
Np 5py n=51=1m=-1 -6.57062 hartree 2& T
Np 5dx2-y2 n=51=2 m=2 -3. 33427 hartree 2& T
Np 5dxy n=51=2 m=-2 -3. 33427 hartree 2& T
Np 5dy n=51=2 m=-1 -3.33420 hartree 2& T
Np 5dxz n=51=2 m=1 -3.33417 hartree 2EF
Np 5d-2 n=51=2 m=0 -3. 33402 hartree 2EF
Np 6s n=6,1=0,m=0 —0. 84102 hartree 2EF
Np 6p: n=6,1=1, m=0 —0. 37952 hartree 2EBT
Np 6px n=61=1,m=1 —0. 37929 hartree 2EBT
Np 6py n=6,I=1, m=-1 -0.37926 hartree 2EF
Np 5fx.2 n=51=3, m=1 0.20926 hartree 2EF
Np 5fy22 n=51=3, m=-1 0.20926 hartree 2EF
Np 7s n=17,1=0,m=0 0.20928 hartree 2EF
Np 5fy(3x2-y2) n=51=3, m=-3 0.20929 hartree 18+
Np 5f,3 n=51=3, m=0 0.20930 hartree 0&EF
Np 5fxx2-3y2) n=51=3, m=3 0.20931 hartree 0&EF
Np 5f26:2-y2) n=51=3, m=2 0.20943 hartree 0&EF
Np 5fxy n=5,1=3, m=-2 0.20944 hartree 0E¥F
Np 6d.2 n=6,1=2, m=0 0.21864 hartree 0E¥F
Np 6dxy n=6,1=2, m=-2 0.21966 hartree 0E¥F
Np 6dx2-y2 n==6,/1=2, m=2 0.21967 hartree 0E¥F
Np 6dxz n=6,1=2, m=1 0.22006 hartree 0E¥F
Np 6dy= n=6,1=2, m=-1 0.22011 hartree 0E¥F
Np Tpy n="171=1, m=-1 0.32482 hartree 0E¥F
Np Tpx n=71=1,m=1 0. 32490 hartree 0E+F
Np 7p: n=71=1, m=0 0. 32554 hartree 0E+F
BRI 556d0Ts2 L 7p > 7223, B HIE, 6d #LE, Ts PUED T R X —[EHAEICHEOETIZL AL LR
DIV,

JFREEHE 7 1 77 A DIRACFG TR 7Y =0 ADOEAALE % 536d27s2, 5{46d17s2, 556d07s2 D
SV ITHRE L CENENGE GEfaxtR, IEAE o) 21T7-72.

[Np, 5£36d27s2]
*** ORBITAL EIGENVALUE***

N L J ENERGY OCCUP.
1.0 0.0 0.0 -3774.495199 2.00000
2.0 0.0 0.0 -656.490844 2.00000
2.0 1.0 0.0 -635.647423 6.00000
3.0 0.0 0.0 -166.196236 2.00000
3.0 1.0 0.0 -155.921259 6.00000
3.0 2.0 0.0 -136.631352 10.00000
4.0 0.0 0.0 -42.265584 2.00000
4.0 1.0 0.0 -37.501043 6.00000
4.0 2.0 0.0 -28.587665 10.00000
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4.0 3.0 0.0 -16.216891 14.00000
5.0 0.0 0.0 -9.374551  2.00000
5.0 1.0 0.0 -7.512700  6.00000
5.0 2.0 0.0 -4.245721 10.00000
5.0 3.0 0.0 -0.539597  3.00000
6.0 0.0 0.0 -1.429075 2.00000
6.0 1.0 0.0 -0.893020 6.00000
6.0 2.0 0.0 -0.149467 2.00000
7.0 0.0 0.0 -0.115333  2.00000
7.0 1.0 0.0 -0.036555 0.00000
[Np, 5f46d17s2]
*** ORBITAL EIGENVALUE***
N L J ENERGY OCCUP.
1.0 0.0 0.0 -3774.292280 2.00000
2.0 0.0 0.0 -656.275183  2.00000
2.0 1.0 0.0 -635.434580 6.00000
3.0 0.0 0.0 -165.967685 2.00000
3.0 1.0 0.0 -155.693133  6.00000
3.0 2.0 0.0 ~136.404349 10.00000
4.0 0.0 0.0 -42.043517  2.00000
4.0 1.0 0.0 -37.279022  6.00000
4.0 2.0 0.0 -28.365503 10.00000
4.0 3.0 0.0 -15.992751 14.00000
5.0 0.0 0.0 -9.167463 2.00000
5.0 1.0 0.0 -7.308888  6.00000
5.0 2.0 0.0 -4.051783 10.00000 (00
5.0 3.0 0.0 -0.390159  4.00000
6.0 0.0 0.0 -1.334253  2.00000
6.0 1.0 0.0 -0.815242  6.00000 6a0 3
6.0 2.0 0.0 -0.115735  1.00000 .. 762 1742 78
7.0 0.0 0.0 -0.108317 2.00000 ' ¢ 6d
7.0 1.0 0.0 -0.034975  0.00000 6@3}
[Np, 5f56d°7s2]
*** ORBITAL EIGENVALUE*** 3-0'20 5
N L J ENERGY OCCUP. ™= Sf
1.0 0.0 0.0 -3774.099067 2.00000 E
2.0 0.0 0.0 -656.070876 2.00000 £
2.0 1.0 0.0 -635.232660 6.00000 ~-0.30 -
3.0 0.0 0.0 -165.752488  2.00000 >
3.0 1.0 0.0 -155.478318  6.00000 =
3.0 2.0 0.0 -136.190497 10.00000 @ s5pd
4.0 0.0 0.0 -41.833012 2.00000 W _gg0 - —
4.0 1.0 0.0 -37.068555  6.00000
4.0 2.0 0.0 -28.154922 10.00000
4.0 3.0 0.0 -15.780591 14.00000
5.0 0.0 0.0 -8.967629  2.00000 .
5.0 1.0 0.0 -7.111712  6.00000 77 |_.3
5.0 2.0 0.0 -3.862861 10.00000 37
5.0 3.0 0.0 -0.243889  5.00000
6.0 0.0 0.0 -1.233434 2.00000
6.0 1.0 0.0 -0.731429  6.00000  -0.60
6.0 2.0 0.0 -0.079627  0.00000
7.0 0.0 0.0 -0.098393  2.00000 M4. X7Y=U A0 3BEOEFEE
7.0 1.0 0.0 -0.032082  0.00000
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141z, 5£36d27s2, 5f46d17s2?, 5{56d07s2 OFHFEAER (it I H FHuE O =3 L X —[HAH) .
5£36d27s2 OEEE THE L7z 7Y =7 AR+ (BEF) OEFIREBIZHENT, 3 HOE P
ATz 5t i #uE(n =5, /= 3D LX —[EAfH (-0.539597 hartree) (%, 2 fHDOE %#Aot6M$
FHEM=6, I=2) DT 3L X —[EAAME (-0.149467 hartree) X VL NTED/NE L, RN A
ATWD. ZEEDH D 5 HED T, 2EBA-> T D 6d JRF#5E L NE MK%D,:@%
Bl B AT Y 22 ATREVE S & D (6d BT D7 < &b LA I A - TV ATREMED B IEZ T 5 &)
ZEWBGND . 2EDETNBASTND Ts F#LE(n= 7, I=0) DT F L X —[EA{E (-0.115333 hartree)
i6dﬁ%$ib_ot DAGRANZI Y, ZOBEFEES NEYS R AEERH D (Ts oLl es 1 ER

d IZA> T ATREMEDZIE A RFTT 2 X&) Z&n3gnb.

5f46d17s2 CiE, 4 D& %ﬂ}xﬁjﬁ@lﬁf(ﬂﬁ%ﬂwhmw%)i 1 HOE B A>T 6d D
EAfE (-0.115735 hartree) K VEA/NS L, PURANZAVIALTWS. ZEHENRH L 5f DA, 1%
BASTND 6d LY NEANZIED, ZDF %MEiT@éﬁT BN ®H S (6d BT 1ED 5 ITA-T
W A[REME DB IEE ST A X)) Z &g 05. 7s OFEAME (-0.108317 hartree) 1% 6d @Iﬁﬁk
FLAEREDOEITRWERDND., b LARE AR LTSGEIE, ENIT Ts OF5H 6d L 0SSl

v, ZOBFEEIIANEY R ATREENRAELD (Ts B @9&<&%1@#6dilofw<ﬂ%ﬁ@E#
ERETTHNRE) LW IOMRIRICR D,

5f56d07s2 TiE, EFNA-> TR 6d (-0.079627 hartree) (T, TF2 5 HA-> TS 5f
(-0.243889 hartree) kﬁ%f)>2ﬂ§|7\o“@/‘6 7s (-0.098393 hartree) 1%, FHATHEMIZEYH, ZDE
FEEIIZYETHD (TsITIL2EFDBAD LD EBELT).

PLEDORKFHZ X Y, nonrel ’C%Kfﬁ SN TWHEFEE 56d07s2 3% U THS.

nonrel (F& 1) TICHRI30] & H72 5 FEAHLE %2 B> TUW 5 5t 13 24Ni, 46Pd, 58Ce, 9s3Np D 4 JtHE TH -
72. DIRACFG |Z L 2 it ofE R, 24Ni, 53Ce, 9sNp 1T HLIR D nonrel DFE 7-HLE N4 TH W EEIIARE,
46Pd @ Z nonrel O FE 1A (& (4d95s1) & SCHR[30] D FE Al i (4d 10580 I MEIET D MLBEN H D &Il L7-.

JR %5 95 F(osAm)LARE D TR DWW Tid nonrel 127 —# 237228, FHITBIMLTZ. 9sAm~
104RE VI SCHR[B0] O FE 1Al 2 8- H L 7=, 10sDb~118Uuo 13 3CHR[B1] 0 E -AlE 2 8¢ L7z, JR1%&5 119
o x =7 A(Ununennium, 119Uue, E119) 5 172 FDO & 7 v A (Unseptbium,
172Usb, E172) % TI33CiR[32] 0 Al 2 8 H L 7=.

5. ik K mesh EEME (JRFHAL, B84 m) DOREY
fﬁf@ nonrel (F1) TIiE, rn (% tH~1sAr 7% 20a0, 19K~36Kr 7% 30a0 & % E ST 5. 37Rb~ePu
FNEE A EDILFEN 4020 TH D H DD, 12Mo, 46Pd, 49ln, 531, 57La, 60Nd, 61Pm, 64Gd, 65Tb, esEr, 69Tm,
72Hf, 75Re, 78Pt, 81T1, 83Bi, s6Rn, s0Ac D 18 JL 1L 30a0 EREIN TN D
[MoVa(us-S)(u-S)3(H20)o]++(Csv X 5, 34 Ji-1-, 9 J5l1-Fl, 33 I {-#iH, B % 276) DE 1-1kfE[14] %,
42Mo @ rn % 10a072>H 100a0 F T 10a0 AN A E L S E T HEITOWNT, LI DV-XalE TRHEAE L7z
(16S @ rn IZ 20a0, sO @ rn 1% 20a0, 1H @ rn 1% 20a0 THEE). DV-XaiED AT 7 7 A v FO5 DERLIZ
bico>TUX, WwEEAMRO MAKEF05 % - 72354 (24 MSCF = SCCS) &, A% MSCF % SCFS
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&35 MAKEFO05SCFS[2] 24~ 7= 56, £ ENFEEITo7-. V7 A mEiT 1 RF&H72 500 A
[13]% &V, 17000 A& L7, #EKE O HOMO 45e & LUMO 46e O %)L X —[E 4 fE(eV), HOMO
& LUMO O )b ¥—7(eV, nm) & LL FIZRd (R4).

723, [MolVs(us-S)(u-S)s(Hz20)o]4+ D p- b L 2 L7k Vi (p- CH3CeHaSOsH) KA (2 mol/L) H1IZ
BT D AT RIS & Amax  (FZBRME) 1% 600 nm T 25 [14].

£ 4. [MoVa(us-S)(u-S)s(H20)sl4+®> HOMO, LUMO = /L ¥ —#ENL 35 X O HOMO-LUMO Fifg

rn(Mo) MSCF M. O. eigenvalue /eV | M. O. eigenvalue /eV | HOMO-LUMO | HOMO-LUMO

/a.u. HOMO 45e (& 1% 4) | LUMO 46e (% 1%k 0) Gap /eV Gap /nm
10 SCCS -17.03796 -14.73682 2.301 538.8
20 SCCS -17.03624 -14.73488 2.301 538.7
30 SCCS -17.03492 -14.73353 2.301 538.7
40 SCCS -17.02391 -14.72196 2.302 538.6
50 SCCS -17.01081 -14.70812 2.303 538.4
60 SCCS -16.98435 -14.68119 2.303 538.3
70 SCCS -16.94044 -14.63628 2.304 538.1
80 SCCS -16.87846 -14.57236 2.306 537.6
90 SCCS -16.79461 -14.48636 2.308 537.1
100 SCCS -16.68542 -14.37427 2.311 536.5
10 SCFS -12.68335 -10.46944 2.214 560.0
20 SCFS -12.70092 -10.47425 2.227 556.8
30 SCFS -12.64819 -10.42212 2.226 557.0
40 SCFS -12.69025 -10.45112 2.239 553.7
50 SCFS -12.61862 -10.36740 2.251 550.7
60 SCFS -12.60413 -10.36399 2.240 553.5
70 SCFS -12.62130 -10.38464 2.237 554.3
80 SCFS -12.55958 -10.30080 2.259 548.9
90 SCFS -12.49993 -10.25425 2.246 552.1
100 SCFS -12.40684 -10.19497 2.212 560.5

BHE RSO MAKEFO05 %1~ 7236 (% MSCF=SCCS) &, &% MSCF #%# SCFS t3 5%
MAKEF05SCFS[2] Zfiti - 72354 Tid, HOMO X° LUMO O =3 /L ¥ —EHEICK 4eV D7 FARREL
N5 (MSCF=SCFS O5 3% 4eV K& W) . ik mesh sUHHE (R 1HAL, 244 rm) (ZOWTCIHEE
K& <$%5& HOMO X° LUMO O = /b F—EHFEIMENCRE L Ro THSHHAN A B LH08, =%
X — A V) T/MUELLT LHTH O#ENCTH Y, HOMO & LUMO O= R ¥—EAEDZETHS
EHREDZETIRN. BV 7T VRSO % 30a0lC L72EG & 40a0 2 L2 G 2T, FHRRRICH
BOENRDD EITE 2T, 31RD, 38Sr, 39Y, 40Zr, 41Nb, 43Tc, 44Ru, 4sRh @ rn % 40a0 & LT, 42Mo @ rn
Z 30a0 & T 5B HAYREEIT 2N S D LT L7z,

VL EOHEERIZ LV, nonrel (IZHITD mik, UTFTOXLIICHETHZ &IT L.
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1H~18Ar : 20a0 (87.7945 A)
19K~36Kr : 30a0 (56.6918 A)
37Rb~118Uuo0 : 40a0 (75.5890 A)
119Uue~172Usb : 50a0 (94.4863 A)

3 Bohr radius a/4nR., = 4neoh2/ mee2, ao = 0.52917721092(17) x 1010 m

6. JR T EE O = 3 )L X —EH EOFHHE O RRE

DV-XAED A A L DA77 A MEF05 THD. 7272 LZDOIBRNLMMER T2, FOLZHELT
71 75 . MAKEFO5 % 324743, HEMIZ FO5 # /BT 5 L 91> TWna. f#ilE LT, eduDV
THERR L72 K55+ Ha(Dow) D FO1, B L TE D FO1 75 MAKEF05 TERL L 7= FO5 % LA R~

[k %E45F Ho(Don R D FO1]

| 2 |INEQ] | X Il Y I z I

1 1 0.00000 0.00000 0.37070

1 1 0.00000 0.00000 -0.37070
INEQ|| CHG [10/D] | RD | vD I 1

0 Unit (0:angstrom 1l:atomic)

0 Spin (O:non-spin 1l:spin )

0 M.P (0:No 1:Yes )
20000 Sample Point ( <100000, =0 autoset )

[k #E45F Ho(Don X5 D FO5]

8
MOLECULAR CALCULATION OF ****%* 2.50000 -2.00000 1
SCCSQGRN 10 30020000 099999 0 0 -3 0 0.1000000000D-05
2 1 1 2 1 0
1 1.0 1 1.0
0

2.00000 0 0.00000 0 0 0.00000 0 0 0.00000
0
H HFS ATOM CALC.
1 300 1
1.00000 0.70000 20.00000 32.00000 0.00000
1.0 0.0 -0.300000 1.00000
0
14
1 1 1 1 1 1 1 1 1 1
1 1 1 1
1 1 2 0 2 0 2 0 2 0
2 0 2 0
0.0000000000D+00 0.0000000000D+00 0.7005200000D+00 1
0.0000000000D+00 0.0000000000D+00 -0.7005200000D+00 1
0.7000000000D+00
0.0000000000D+00 0.0000000000D+00 0.0000000000D+00
0.5000000000D+00 0.1000000000D+01 0.1500000000D+01
0.1000000000D+01 0.1000000000D+01 0.1500000000D+01
1
1 100
0.00000 1.50000 -2.00000 0.00000 0.00000
1.0 0.0 -0.300000 1.00000
WELLSCCS
20000 0.3000000
0 0 0 0
AAAASCCS
20000 0.3000000
0 0 0 0
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MAKEFO05 7 FO5 Z1Efd 51, JR -8l O = 1)L —[E A EOWIHAE L nonrel 2> 5 HiAE 5.
nonrel OD/KFBJFRFDEFTNZIILL TO L HITENTH 5.

[nonrel ®/KFERFDERT]
H HFS ATOM CAIC.
1 300 1
1.00000 0.97804 20.00000 32.00000 0.00000
1.0 0.0 0.0 -0.30 1.0

nonrel D/KFEJFRFDO@EFTD 417 HIX 2F5.1, 5X, F12.6, F12.5 £ \Wo 7o E A THAAENTE Y, F12.6
DS DR F-IE O = 3L X —[EHAAMHE (AT : hartree) TH 5. Bl ZIXBAED nonrel (2%, KFEFTD
1s BB O = R /LF —[E A fEI%-0.30 hartree & HEWTH 5.

1H~172Usb @ 172 DR FI1Z2o\W T, DIRACFG CTHEFHEDO = RNV FX—FEHMEEFE LT
nonrel (235 X AT B ZIFZKBIR A D 1s BliE O = 1L X —[E A EIX-0.293028 hartree & HiH S 5.
I EKMEL T, nonrel DKZIFFOEFTITILLFO X HIcEZHZ 7.

[nonrel D/KRRFDERT (KEThR) ]
H HFS ATOM CAILC.

1 300 1
1.00000 0.97804 20.00000 32.00000 0.00000
1.0 0.0 -0.293028 1.00000

5X DERGFIFFEFRIFRIN D DV-Xadh: TIEFEAAA AL TR WEFT 2D T, EEICESHZ .

nonrel (ZEZAATS 1H~172Usb OJF {8l O = /X —[EAME (AL : hartree) (ZDOUWT, Az
JR %S, fEhc VX —EAHEER->TY 7 7 &2ER L=, K5 (ftdh 0~-10000 hartree) % &5
L, % T 149K D 7 7 K= =7 A(Unquadennium, Uge, E149) LA D EHE TIE, 1s BLED[H
FHAEA-9999 hartree & 72> T —EIZ/2 > TW\W5. Zi, DIARCFG OFERES TIEZ-10000 hartree X
DWNSRIERHEDEN TS DD (BlzE, Vo277 R =7 A0 1s%-10012.986951 hartree),
nonrel O T 3 /L X —[HAE 2 ENTEL ETOEXNF12.6 TH 572, -9999.000000 & 5tk LT\ 5.

Fortran 77 TiX, read X7° F12.6 DEXTH - TH F12.5 TENINL TN D EHBILFHAIAD H DT,
nonrel |Z1%, /NIUEMIEZ 1 77 AH12FT 5L, /MURELT 6 #7H Z A L C/NIUSR LU IL 5 4T &
95, 37205 149Uqe-1s TIiE-10012.98695 L itk L TH< Z L &2METL7=2%, 7’12 F A makef05 T
nonrel D% Y4 T2 F12.6 TitAAAA TSR, FO5 7 7 A WMZEE IO write X8 F12.6 DEXTH
5128, FO5 IZ[EAEZEEZ ALK 1 77 A makef0b IR T —|T72 5 2 LN gmoiz (A T AR
BTN 2 THEEHGH 5 HT DA DFEE % F12.6 (7 A T AR 2 TREEGT 4 #) TIxESHERD).

723, SCAT (DV-Xaby FHuEIEDARIE T v 7T 1) 137 7 AV F05 b Z D5y % F12.6 TRiAH L
TWABMN, 77 A/NVF6IZIEFI25 TEXHLTWS., BAT7ar v A7 > MK LEHH T SCAT 1%
F26 % FOS |2 LEZa— L ChLiHEEBHT 5720, #IHIME (SCAT FE4THID FO5) 23 F12.6 Th -

, RIZ SCAT BEFEATEI N D & X FO5 D4 FEATIL FI2.5 2o TCnWb 7, v 77 Ry =7 A

(149qu)ur5€é0>ﬁ%’—%§v0>7cﬂaf Is DEAER~A T ARSI TEREGEE SHT & 72> Th, 1s DEAE
X SCAT TIZIELL FHHEEND.

nonrel {2-9999.000000 & E W THIFIE, makef05 2L > T F0O5 (21%-9999.000000 & EX ZFhn 5.
SCAT 1T FO5 % F05.in (2 =2 £°— L T2 5 F05 725-9999.000000 % FiAirte. SCAT OFHHEALEA, 4l
Z%.1£-10012.986951 T > TH, F26121%-10012.98695 L EXH L, F26 % FO5 ([C LEX " —15.
SCAT 1% F05 7>5-10012.98695 % Fi/xiAth % DT, RIEIL/R.
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R¥&5(Z)
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B 6 (fEfl 0~-800 hartree) # 5 &, M ko F1-#LiESs, 3p, 3d)<° N 7D #iE (4s, 4p, 4d, 4f)
L, JRFEZRRELSRDICLIED > TENWICHEAED /NS < 72> THEMANZE HIAA TN D,

X7 (ftdh 0~-90 hartree) %[5 &, O D HE5s, 5p, 5d, 5f, 5iE, N %< P kDR 1k
CNEF DN ANED D@ BRSNS, bs #HE, bp fElL, 7% /A ReriLa~nLwfiis Tik 4f #0E
KON H DD, FLIEETIIARMCEE U5, 5f §EIXT 7 F /7 A R(ssAc~10sLe) (11T TlE
6s WL, 6p WE L VATV D 03, ZALARE TIIPIRANCER U T 2. bg #EIE 6p WLE, 6d HLE &
RHELTND.

B18 (fithh 0~-9 hartree) 1%, flifEFH#r 2T DHFHLUEDO =RV —[FHAED (FFFEF= DM
f£9) ZAER R TEILD. JRFFESOHEKIT > TEML T EFHLED 77 71X, KJ7, 0 hartree
FHENBHEBE TRV IT/>TEY, Y THDH. 0hartree (25 [T W THREFFZVHRK L TH EAEN
TR TP WETFLE (F5A, ZEH0E) 1%, R ORERRES L CGRHRICED 2 MERH D
DOPFFBME L BN DD, 2D &5 RIS H 27 F#EIT 1Na~17Cl @ 3d #UEDO R THh 72,
LU uNa~17Cl © 3d #uE O = /¥ —[EAfE (DIRACFG #HHEMER) 273 (R5).

uNa~17Cl 0 7 ERICONT, LMl THs 3d 0. uNa~nCl o 3d PuB o x4 3 EAfH

i . T n 1 EAfE/hr BT
Wl (n=3,71=2) % SCATFHRIZEHH~Z) [ Na| 3.0 | 2.0 | -0.000010 | 0.00000
s . L st _12Mg | 3.0 2.0 [-0.000010 [ 0.00000
A7, DIRACFG IZ 55 =4 L =B O 5 60 000010 | 0 00000
EENLITEORSTHERWVWEEbN 52, 1481 3.0 | 2.0 | -0.000010 | 0.00000

e PO . 1P | 3.0 2.0 | -0.000010 | 0.00000
DV-Xali TRA: 3d 25D TRHINTWOIIR — 257375 72.0 [=0.000010 | 0.00000
ZEER, nonrel IZIX3d #EHHZ LI L= 17C1] 3.0 2.0 | -0.000010 | 0.00000

7. DV-Xo53 FELEERRICE O DR FRELIC SN T
DV-Xaor FHLEEFTA T, FRFETEZEToZEiE (FEEEE) Z3REIZED 00, §R
HIIZ L > CAMDHE T2 2 & Th D, Bl ITmEIREDEE (Slater Transition State[33]) %7 %
oo T, EHEOKEZ BT 272012, BHE L0 bIMUDIREFIREREZFHREICEZD L2013 d 5.
nonrel OIFHRIZT 7 4V ME (FIHE) TH 200, DERIKEOR-FHLERMAZ LR L TR
WO E DD, BIED nonrel TIEHDHRRE, EFDA> TWRWEDFFHE (1 EERE)
WEMTND (1), FIAIEHRHEOEFNILTO L SIZ2> TS,

[nonrel DR+ D&EAT]
S HFS ATOM CAILC.
1 300 6
16.00000 0.73115 20.00000 32.00000 0.00000
1.0 0.0 0.0 -79.00 2.0
2.0 0.0 0.0 -8.20 2.0
2.0 1.0 0.0 -6.30 6.0
3.0 0.0 0.0 -0.90 2.0
3.0 1.0 0.0 -0.30 4.0
3.0 2.0 0.0 -0.30 0.0

L2 LIHRIBONC L 2 &, B+ OB FALE CREREE) 13, 1s22s22p63s23pt Th 2. T72bbH,
B DA TWRNZERIE TH HHiE D 3d #ED nonrel IZI3HE TS,

ZEEIEIZ DWW TIE, 1H~94Pu 13FAED nonrel DFtiR A Z D F FFKEE L, 9sAm~172Usb (DWW TR
FHEESDIETILEDOEFREZIFM L& X2, EFHAASZO D LT DREFHLEITZEH0E Th
STHHEIZED S Z L2 L7 (ssAm~usUuo : &6, 1n9Uue~172Usb : B 7).

© Genta Sakane 2014 21



Rt | LB R S B A L HEMTWIEFE > AT & eduDV

# 6. WETHR nonrel TEHA L7z gsAm~118Uuo DEFEERL L X m

zn TR Rn 5f 6d 7s 7p m
095 Am Rn 5f7 6d0 7s2 7p° 40
096 Cm Rn 5f7 6d1 7s2 7p° 40
097 Bk Rn 59 6d0 7s2 7p° 40
098 Cf Rn 5f10 6do 752 7p° 40
099 Es Rn 5f1 6d0 752 7p° 40
100 Fm Rn 5f12 6d0 752 7p° 40
101 Md Rn 5f13 6d0 752 7p° 40
102 No Rn 5f14 6d0 752 7pY 40
103 Lr Rn 5f14 6d0 752 7p’ 40
104 Rf Rn 5f14 6d2 7s2 7p° 40
105 Db Rn 5f14 6d3 7s2 7pY 40
106 Sg Rn 5f14 6d? 752 7p0 40
107 Bh Rn 5f14 6d° 7s2 7p° 40
108 Hs Rn 5f14 6d° 7s2 7p° 40
109 Mt Rn 5f14 6d7’ 7s2 7p° 40
110 Ds Rn 5f14 6d° 7st 7pO 40
111 Rg Rn 5f14 6d 10 7s1 7p° 40
112 Cn Rn 5f14 6d10 7s2 7p0 40
113 Uut Rn 5f14 6d10 7s2 7p’ 40
114 Fl Rn 5f14 6d10 752 7p2 40
115 Uup Rn 5f14 6d ™0 752 7p3 40
116 Lv Rn 5f14 6d10 7s2 7p* 40
117 Uus Rn 5f14 6d10 7s2 7p° 40
118 Uuo Rn 5f14 6d10 7s2 7pb 40

KHEENT OEFTE, BB AS TOL FFHLE
# 7. ETHR nonrel TR L7z n19Uue~172Usb DEFEE R L X rm

zn | 5t [ [Uuo] | 5g 6f 7d 8s 8p 9s 9 [ m
119 | Uue | [Uuo 8s'! 8p0 50
120 | Ubn | [Uuo 8s2 8p0 50
121 | Ubu | [Uuo 590 6f0 7do 8s2 8p’ 50
122 | Ubb | [Uuo 599 6f0 7d’ 8s2 8p’ 50
123 | Ubt | [Uuo 599 6f1 7d’ 8s2 8p’ 50
124 | Ubq | [Uuo 599 6f3 7d9 8s2 8p’ 50
125 | Ubp | [Uuo 5g’ 6f3 7d9 8s2 8p’ 50
126 | Ubh | [Uuo 5g2 6f2 7d’ 8s2 8p’ 50
127 | Ubs | [Uuo] | 5g° 6f2 7d0 8s2 8p? 50
128 | Ubo | [Uuo] | 5g* 6f2 7d0 8s2 8p? 50
129 | Ube | [Uuo] | 5g° 6f2 7d0 8s2 8p? 50
130 | Utn | [Uuo] | 5g° 6f2 7d0 8s2 8p? 50
131 | Utu | [Uuo] | 5g 6f2 7d0 8s2 8p? 50
132 | Utb | [Uuo] | 5g® 6f2 7d0 8s2 8p? 50
133 | Utt | [Uuo 5g8 6f3 7do 8s2 8p? 50
134 | Utq | [Uuo 5g8 6f4 7do 8s2 8p? 50
135 | Utp | [Uuo 5¢g° 6f4 7do 8s2 8p? 50
136 | Uth | [Uuo] | 5g'° 6f4 7do 8s2 8p? 50
137 | Uts | [Uuo] | 5g™ 6f3 7d? 8s2 8p? 50
138 | Uto | [Uuo] | 5g'? 6f3 7d? 8s2 8p? 50
139 | Ute | [Uuo] | 5g'3 6f2 7d2 8s2 8p? 50
140 | Ugn | [Uuo] | 5g'4 6f3 7d’ 8s? 8p2 50
141 | Uqu | [Uuo] | 5g'® 6f2 7d2 8s? 8p2 50
142 | Ugb | [Uuo] | 59’6 6f2 7d2 8s? 8p2 50
143 | Uqgt | [Uuo] | 5g'7 6f2 7d2 8s? 8p2 50
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144 | Uqq | [Uuo] | 5g'8 6f1 7d3 8s2 8p? 50
145 | Ugp | [Uuo] | 5g'8 6f3 7d2 8s2 8p? 50
146 | Ugh | [Uuo] | 5g'8 6f4 7d2 8s2 8p? 50
147 | Ugs | [Uuo] | 5g'8 6f° 7d2 8s2 8p? 50
148 | Ugo | [Uuo] | 5g'8 6f6 7d2 8s2 8p? 50
149 | Uge | [Uuo] | 5g'8 6f6 7d3 8s2 8p? 50
150 | Upn | [Uuo] | 5g'8 6f6 7d4 8s2 8p? 50
151 | Upu | [Uuo] | 5g'8 6f8 7d3 8s2 8p? 50
152 | Upb | [Uuo] | 5g'8 6f° 7d3 8s2 8p? 50
153 | Upt | [Uuo] | 5g'8 6f!1 7d2 8s2 8p? 50
154 | Upq | [Uuo] | 5g'8 6f12 7d2 8s2 8p? 50
155 | Upp | [Uuo] | 5g'8 6f13 7d2 8s2 8p? 50

156 | Uph | [Uuo] | 5g'8 6f14 7d2 8s2 8p? 9s0 9p° | 50
157 | Ups | [Uuo] | 5g'8 6f14 7d3 8s2 8p? 9s0 9pY | 50
158 | Upo | [Uuo] | 5g'8 6f14 7d4 8s2 8p? 9s0 9p° | 50
159 | Upe | [Uuo] | 5g'8 6f14 7d4 8s2 8p? 9s! 9p°% | 50
160 | Uhn | [Uuo] | 5g'8 6f14 7d5 8s2 8p? 9s! 9p°% | 50
161 | Uhu | [Uuo] | 5g'8 6f14 7d6 8s2 8p? 9s’ 9p°% | 50
162 | Uhb | [Uuo] | 5g'8 6f14 7d8 8s2 8p? 9s0 9p°% | 50
163 | Uht | [Uuo] | 5g'8 6f14 7d° 8s2 8p? 9s0 9p°% | 50
164 | Uhq | [Uuo] | 5g'8 6f14 7d10 8s2 8p? 9s0 9p° | 50
165 | Uhp | [Uuo] | 5g'8 | 6f14 | 7d10 8s? 8p2 9s! 9p% | 50
166 | Uhh | [Uuo] | 5g'8 | 6f14 | 7d10 8s? 8p2 9s? 9p% | 50
167 | Uhs | [Uuo] | 5g'8 6f14 7d10 8s2 8p? 9s2 9p!' | 50
168 | Uho | [Uuo] | 5g'8 6f14 7d10 8s2 8p2 9s2 9p2 | 50
169 | Uhe | [Uuo] | 5g'8 6f14 7d10 8s2 8p3 9s2 9p2 | 50
170 | Usn | [Uuo] | 5g'8 6f14 7d10 8s2 8p* 9s? 9p2 | 50
171 | Usu | [Uuo] | 5g'8 o6f14 7d10 8s2 8p° 9s? 9p2 | 50
172 | Usb | [Uuo] | 5g'8 o6f14 7d10 8s2 8p® 9s? 9p2 | 50

SHEENT DEATIE, A T JRFE

8. IXEThR nonrel DENERRFE

ETHR nonrel 21> T, [MoVa(us-S)(u-S)3(H20)ol4+(Cay X1 #5, 34 JFi1-, 9 JF7-FE, 33 i 1-#LiHE, A E
¥ 276)DETIREE[14] 2 DV-XaiE TRtRE L7z, iD=, WERTD nonrel %~ 7-5H & Hf4 T,
ZTNENOFHEOIHFRDL (F#8) LU HOMO, LUMO ® = %)L ¥ —[E4fE, HOMO & LUMO ®» =T
FNF—7E (R9I) ZLUTITRT.

#£8. scat DBV A I NVIIBITHEFDOBEIE (MSCF = SCCS or SCFS, nonrel = old or new)

SCCS (01ld) SCCS(new) SCFS(old) SCFS (new)

No.-———=—=—=== ——— e ——m—— -
1 25.61041 25.61063 28.18482 28.20549
2 9.20790 9.20841 6.93452 6.93276
3 6.17029 6.16778 6.88301 6.83110
4 2.97365 2.97236 3.07543 3.04293
5 3.37274 3.36978 4.49138 4.38945
6 1.84844 1.84636 2.78446 2.67312
7 2.14350 2.14013 2.85006 2.75528
8 1.36682 1.36420 2.15354 2.01891
9 1.56164 1.55796 2.14528 1.99661

10 1.15372 1.15023 1.84243 1.67029

11 1.25886 1.25492 1.79637 1.61289

12 1.04492 1.04090 1.65344 1.45181

13 0.85305 0.84992 1.23822 1.07353

14 0.49414 0.49207 0.80106 0.67020

15 0.33148 0.33026 0.37825 0.29674
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N
©
[eNeoNoNoNoNoNoNolloNoNoNooNoNoloNoNololoNoNolooNoNoNe)

.19057
.13335
.07712
.05562
.03345
.02422
.01535
.01109
.00741
.00535
.00375
.00271
.00198
.00143
.00108
.00084
.00064
.00049
.00037
.00029
.00022
.00017
.00013
.00010
.00008
.00011
.00008

[eNooNoNooNoNooNoNoloNoNolooNoNooNoNoloNoNoNoNa)

.18997 0.14347
.13313 0.07174
.07682 0.04235
.05545 0.02901
.03332 0.02326
.02416 0.01918
.01530 0.01565
.01106 0.01277
.00738 0.01034
.00534 0.00835
.00374 0.00671
.00271 0.00536
.00198 0.00427
.00143 0.00338
.00108 0.00266
.00085 0.00211
.00064 0.00166
.00050 0.00128
.00037 0.00100
.00028 0.00078
.00021 0.00060
.00016 0.00048
.00012 0.00037
.00009 0.00029
.00007 0.00023
.00011 0.00021

0.00018

0.00013

0.00011

0.00009

0.00007

[eNeNoNoNoNoNoNolooNolooNeNolooNoooNoNolooNolooNoNooNoNolooNo o]

.14492
.08517
.05631
.03410
.02859
.03943
.03277
.02232
.01963
.01450
.01258
.00989
.00816
.00647
.00519
.00418
.00328
.00259
.00202
.00162
.00125
.00102
.00079
.00062
.00049
.00042
.00031
.00025
.00018
.00015
.00012
.00010
.00008
.00006
.00005
.00009

M

SFHUEFFE S AT A eduDV

# 9. HOMO, LUMO, HOMO-LUMO (MSCF = SCCS or SCFS, nonrel = old or new)

MSCF | nonrel M. O. eigenvalue /eV | M. O. eigenvalue /eV | HOMO-LUMO | HOMO-LUMO
HOMO 45e (F 1% 4) | LUMO 46e (& 1-#% 0) Gap /eV Gap /nm
SCCS | old -17.03492 -14.73353 2.301 538.7
SCCS | new -17.02391 -14.72196 2.302 538.6
SCFS | old -12.64819 -10.42212 2.226 557.0
SCFS | new -12.69023 -10.45111 2.239 553.7
KD nonrel & KETIRD nonrel TIHUIRNL, FHAFERPENZEZ R >THDHD, ZHITEICEY 7

T U RA DK mesh SFEEE (JFFHANT, 2

MWD nonrel 121% 1H~gPu D15 —Z B3E NN TV,
A 1= | Y
I IFREE L 7=,

T84 ) % 30a0 )5 40a0 (ZZEFE L7

ZZTIEARR LY —AR—FX 17 A SgBre & Hil

“Ab initio all-electron fully relativistic Dirac-Fock self-consistent field calculations for

molecules of superheavy elements: Seaborgium hexabromide” [

PREEIY, FEFRRERETA T 269 A L PSS TW D (FHxfimatH

eduDV T SgBres ® FO1 35 X O F25 Z1ERk L,

2 ETh nonrel

HZ 988
R

(F4) Ths.

121, 9sAm~172Usb @
&L, SCAT N IEFEHWET DL

W2k % L, SgBre® Sg - Br i1

Tl 2.52 A).

71 77 1 makef05 T F0O5 Z{ERk L7-.
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[SgBre ™ FO1] (On XFRELEREH)

| 2 | INEQ] | X I Y Il Z I
106 1 0.00000 0.00000 0.00000
35 2 2.59000 0.00000 0.00000
35 2 -2.59000 0.00000 0.00000
35 2 0.00000 2.59000 0.00000
35 2 0.00000 -2.59000 0.00000
35 2 0.00000 0.00000 2.59000
35 2 0.00000 0.00000 -2.59000
INEQ|| CHG [10/D] | RD I vD I 1
1 6.00000
2 -1.00000
0 Unit (0:angstrom 1l:atomic)
0 Spin (0O:non-spin 1l:spin )
0 M.P. (0:No 1:Yes )
0 Sample Point ( <100000, =0 autoset )

[SgBre ™ F05] (On XFFELIEREF)

8
MOLECULAR CALCULATION OF ***%*%* 2.50000 -2.00000 1
SCCSQGRN 10 30010000 199999 0 0 -3 0 0.1000000000D-05

7 2 27 7 2 0
1106.0 2 35.0 2 35.0 2 35.0 2 35.0 2 35.0 2 35.0
316.00000 0 0 0.00000 0 0 0.00000 0 0 0.00000

0
Sg HFS ATOM CALC.
1 300 19
106.00000 0.70000 40.00000 32.00000 0.00000
1.0 0.0 -4952.626596 2.00000
2.0 0.0 -884.411019 2.00000
2.0 1.0 -860.093930 6.00000
3.0 0.0 -233.556379 2.00000
3.0 1.0 -221.193614 6.00000
3.0 2.0 -197.954950 10.00000
4.0 0.0 -63.449387 2.00000
4.0 1.0 -57.439971 6.00000
4.0 2.0 -46.118847 10.00000
4.0 3.0 -30.192266 14.00000
5.0 0.0 -14.443542 2.00000
5.0 1.0 -11.896507 6.00000
5.0 2.0 -7.303396 10.00000
5.0 3.0 -1.623829 14.00000
6.0 0.0 -2.054265 2.00000
6.0 1.0 -1.297322 6.00000
6.0 2.0 -0.211228 0.00000
7.0 0.0 -0.139903 0.00000
7.0 1.0 -0.037140 0.00000
0000000000000000000
Br HFS ATOM CALC.
2 300 8
35.00000 0.70000 30.00000 32.00000 0.00000
1.0 0.0 -480.606137 2.00000
2.0 0.0 -61.781882 2.00000
2.0 1.0 -55.760944 6.00000
3.0 0.0 -8.401051 2.00000
3.0 1.0 -6.289761 6.00000
3.0 2.0 -2.507241 10.00000
4.0 0.0 -0.688346 2.00000
4.0 1.0 -0.263765 6.00000
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00000000
20
1 1 1 1
0 1 1 1
1 1 2 0
1 1 2 0
0.0000000000D+00
0.4894390000D+01
-0.4894390000D+01
0.0000000000D+00
0.0000000000D+00
0.0000000000D+00
0.0000000000D+00
0.7000000000D+00
0.0000000000D+00
0.2111019979D+00
0.3425849982D+00
0.4740679986D+00
0.6055509989D+00
0.7370339993D+00
0.8685169996D+00
0.1000000000D+01
1 1
19 100
0.00000 3.00000
1.0 0.0 -4952.
2.0 0.0 -884.
2.0 1.0 -860.
3.0 0.0 -233.
3.0 1.0 -221.
3.0 2.0 -197.
4.0 0.0 -63.
4.0 1.0 -57.
4.0 2.0 -46.
4.0 3.0 -30.
5.0 0.0 -14.
5.0 1.0 -11.
5.0 2.0 =7.
5.0 3.0 -1.
6.0 0.0 -2
6.0 1.0 -1
6.0 2.0 -0
7.0 0.0 -0.
7.0 1.0 -0.
8 100
0.00000 2.50000
1.0 0.0 -480.
2.0 0.0 -61.
2.0 1.0 -55
3.0 0.0 -8
3.0 1.0 -6.
3.0 2.0 -2
4.0 0.0 -0
4.0 1.0 -0
WELLSCCS
99999 0.1000000
0 0 0 0
AAAASCCS
99999 0.1000000
0 0 0 0

MSCF = SCCS, Ji+% 7, JiF1E%k 2, Ji 1 #uE% 27, #

1 1 1 1
1 1 1 1
3 0 0 3
3 0 0 3
0.0000000000D+00
0.0000000000D+00
0.0000000000D+00
0.4894390000D+01
-0.4894390000D+01
0.0000000000D+00
0.0000000000D+00
0.0000000000D+00
0.1000000000D+01
0.1000000000D+01
0.1000000000D+01
0.1000000000D+01
0.1000000000D+01
0.1000000000D+01
0.1000000000D+01
-2.00000 0.00000
626596 2.00000
411019 2.00000
093930 6.00000
556379 2.00000
193614 6.00000
954950 10.00000
449387 2.00000
439971 6.00000
118847 10.00000
192266 14.00000
443542 2.00000
896507 6.00000
303396 10.00000
623829 14.00000
.054265 2.00000
.297322 6.00000
.211228 0.00000
139903 0.00000
037140 0.00000
-2.00000 0.00000
606137 2.00000
781882 2.00000
.760944 6.00000
.401051 2.00000
289761 6.00000
.507241 10.00000
.688346 2.00000
.263765 6.00000

[eNoNoNoNoNoNoNo Nl i

[eNeoNeoNoNoNoNoNo)

M

oOoRrRkr

.0000000000D+00
.0000000000D+00
.0000000000D+00
.0000000000D+00
.0000000000D+00
.4894390000D+01
.4894390000D+01

.0000000000D+00
.5000000000D+00
.3000000000D+01
.3000000000D+01
.3000000000D+01
.3000000000D+01
.3000000000D+01
.3000000000D+01

0.00000

0.00000

/N S
e

¥ 316, Yo 7L 5% 100000, SCAT

SFHUEFFE S AT A eduDV

NNMNNMNMNNDNDR

At
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FEITLIZE A, 19V A 7V TIOR LT, HEREZ L FIORT.

[SgBre ™ f08e] (OnMFFHIER )
*** M.O. EIGENVALUE

(RY) (HR) (EV)

1 1 alg -9903.45878 -4951.72939-134721.99859 2.00000

2 2 alg -1767.89393 -883.94696 -24049.59806 2.00000

3 1 tlu -1718.97222 -859.48611 -23384.09018 6.00000

6 3 alg -960.73788 -480.36894 -13069.42656 2.00000

7 2 tlu -960.73788 -480.36894 -13069.42656 6.00000
10 1l eg -960.73788 -480.36894 -13069.42655 4.00000
12 4 alg -466.56885 -233.28442 -6346.98331 2.00000
13 3 tlu -441.77985 -220.88993 -6009.76546 6.00000
16 1 t2g -395.30618 -197.65309 -5377.55943 6.00000
19 2 eg -395.30617 -197.65309 -5377.55941 4.00000
21 5 alg -126.48883 -63.24442 -1720.69465 2.00000
22 6 alg -123.10922 -61.55461 -1674.71998 2.00000
23 4 tlu -123.10922 -61.55461 -1674.71998 6.00000
26 3 eg -123.10922 -61.55461 -1674.71998 4.00000
28 5 tlu -114.45443 -57.22722 -1556.98430 6.00000
31 7 alg -111.06311 -55.53155 -1510.85031 2.00000
32 6 tlu -111.06311 -55.53155 -1510.85031 6.00000
35 4 eg -111.06311 -55.53155 -1510.85031 4.00000
37 7 tlu -111.06299 -55.53149 -1510.84868 6.00000
40 2 t2g -111.06299 -55.53149 -1510.84868 6.00000
43 1 t2u -111.06299 -55.53149 -1510.84868 6.00000
46 1 tlg -111.06299 -55.53149 -1510.84868 6.00000
49 3 t2g -91.81840 -45.90920 -1249.05439 6.00000
52 5 eg -91.81840 -45.90920 -1249.05433 4.00000
54 1 a2u -59.97820 -29.98910 -815.91520 2.00000
55 2 t2u -59.97819 -29.98910 -815.91515 6.00000
58 8 tlu -59.97816 -29.98908 -815.91464 6.00000
61 8 alg -28.53358 -14.26679 -388.15741 2.00000
62 9 tlu -23.43678 -11.71839 -318.82299 6.00000
65 9 alg -16.36613 -8.18307 -222.63714 2.00000
66 10 tlu -16.36613 -8.18307 -222.63714 6.00000
69 6 eg -16.36613 -8.18307 -222.63714 4.00000
71 7 eg -14.25624 -7.12812 -193.93513 4.00000
73 4 t2g -14.25618 -7.12809 -193.93434 6.00000
76 10 alg -12.14563 -6.07281 -165.22342 2.00000
77 11 tlu -12.14563 -6.07281 -165.22342 6.00000
80 8 eg -12.14563 -6.07281 -165.22342 4.00000
82 5 t2g -12.14329 -6.07165 -165.19164 6.00000
85 12 tlu -12.14329 -6.07165 -165.19164 6.00000
88 3 t2u -12.14329 -6.07165 -165.19164 6.00000
91 2 tlg -12.14329 -6.07165 -165.19164 6.00000
94 11 alg -4.58472 -2.29236 -62.36836 2.00000
95 13 tlu -4.58469 -2.29235 -62.36797 6.00000
98 9 eg -4.58469 -2.29234 -62.36791 4.00000
100 6 t2g -4.58376 -2.29188 -62.35526 6.00000
103 14 tlu -4.58375 -2.29187 -62.35517 6.00000
106 4 t2u -4.58375 -2.29187 -62.35512 6.00000
109 3 tlg -4.58374 -2.29187 -62.35503 6.00000
112 10 eg -4.58186 -2.29093 -62.32951 4.00000
114 5 t2u -4.58186 -2.29093 -62.32948 6.00000
117 2 a2u -4.58186 -2.29093 -62.32946 2.00000
118 7 t2g -4.58186 -2.29093 -62.32943 6.00000
121 1 a2g -4.58186 -2.29093 -62.32942 2.00000
122 1l eu -4.58186 -2.29093 -62.32942 4.00000
124 12 alg -3.81468 -1.90734 -51.89313 2.00000
125 15 tlu -2.91181 -1.45591 -39.61091 6.00000
128 6 t2u -2.91140 -1.45570 -39.60536 6.00000
131 3 a2u -2.91116 -1.45558 -39.60205 2.00000
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132 16 tlu -2.32533 -1.16266 -31.63263 6.00000
135 13 alg -1.13871 -0.56935 -15.49045 2.00000
136 11 eg -1.11591 -0.55795 -15.18031 4.00000
138 17 tlu -1.10081 -0.55040 -14.97489 6.00000
141 12 eg -0.44221 -0.22111 -6.01564 4.00000
143 14 alg -0.41038 -0.20519 -5.58267 2.00000
144 8 t2g -0.37983 -0.18992 -5.16707 6.00000
147 18 tlu -0.32567 -0.16284 -4.43029 6.00000
150 7 t2u -0.24667 -0.12333 -3.35555 6.00000
153 19 tlu -0.23269 -0.11634 -3.16535 6.00000
156 4 tlg -0.22015 -0.11007 -2.99478 6.00000
159 9 t2g -0.07935 -0.03968 -1.07946 0.00000
162 13 eg 0.16741 0.08371 2.27740 0.00000
l64 15 alg 0.61962 0.30981 8.42899 0.00000
165 20 tlu 0.81096 0.40548 11.03191 0.00000

[SgBre ™ i08] (On X FrELESEF)
EFFECTIVE CHARGE

Lo NET CHARGE
1 Sg 105.53632 0.46368
2 Br 35.07728 -0.07728

[SgBre ™ bn8] (OnxiFr#LES )
BOND OVERLAP POPULATION BETWEEN ATOMS

( 1sg) ( 2Br) ( 3Br) ( 4Br) ( 5Br) ( 6 Br) ( 7 Br) (
1) 103.9454
2) 2.2311 115.8176

(

(

( 3) 0.0000 0.0000 0.0000

( 4) 0.9508 -0.0508 0.0000 93.1059

( 5) 0.0000 0.0000 0.0000 0.0000 0.0000

( 6) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

( 7) 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

[SgBrs ™ f08e.hlgap] (OnXFr#LERE )

g ok ok gk ok ek ok ok ok ok ok ok ok ko ke ok ok
**%* HOMO - LUMO GAP ***

e e % J J o g % K g ok K gk ok ok ko [eV] No.Electron
*** T,UMO 9 t2g -1.07946 0.0
*%** HOMO 4 tlg -2.99478 6.0
**kk £ r o m *** ==> **x* t o *x%  [eV] [em-1] [nm]
4 tlg == 9 t2g 1.915 15448.1 647.3

[SgBres ™ f08e.prests] (On X FrELERT )
Transition Energy is greater than (or equal) 200.000[nm]

**kk £ r o m *** ==> kk* t o *x%  [eV] [cm-1] [nm]
4 tlg == 9 t2g 1.915 15448.1 647.3
19 tlu == 9 t2g 2.086 16823.8 594 .4
7 t2u == 9 t2g 2.276 18357.9 544.7
18 tlu == 9 t2g 3.351 27026.3 370.0
8 t2g == 9 t2g 4.088 32968.8 303.3
14 alg == 9 t2g 4.503 36320.8 275.3
12 eg == 9 t2g 4.936 39813.0 251.2
4 tlg == 13 eg 5.272 42523.0 235.2
19 tlu == 13 eg 5.443 43898.7 227.8
7 t2u == 13 eg 5.633 45432.8 220.1
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[SgBrs ® HOMO(4t1,) & LUMO(9t2)] (On i FrfE )

4t1g(1) 4t1 g(2)

9t2g(2) 9t2g(3)
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f08e 1370 FHLIE D= R /LFX —HEMN KR TH 5. lagld Sg-ls 7 100% ThHh -7, Z DT R/LFX—[EAMHE
14-4951.72939 hartree EHEHHINTEY, ZHIILETHR nonrel [ZE & IAA TS Sg-1s D= R )LF—[EHFH
E-4952.626596 hartree & 1 & A L7372 <, EThR nonrel DFIHIEN Z Y TH 5 LR TE 72,

~ U DRE 2 b— a3 VIRITGOIC LB &, v —RX—7 LAOMERIT+0.46368, RFEOMBN
1%-0.07728 Th 7. BERT ¥~y T E/RL L, RBRFITESKRTHY, =R —FT LD
BIDRFBICBEIL TWDZENTND.

SgBre DEERT V¥ NS

HOMO(4t1g) & LUMO(9t2g) D =3 L F—[EHED 7 (f08e.hlgap) #H. 5 &, 1.915eV &7eoiz. =
XIS R \CHUR 2 & 647.3 nm Th 5.
Z Ot D B A EE — ZEHLE DO R )L¥F—2% (f08e.prests) HLUFETH.% &, 544 nm~648 nm DHi[JH

(2 3 FEEAD 5 A IE — ZEHLE DA B DOE DN H 572 (4t1g—~9t2g, 19t10—9t2g, Ttau—9t2g) .

HOMO(4t1g) & LUMO(9t2g) & =R IL AL L CTH % &, HOMOUti I ZBNT 7T 5 RFE D 4p #IEN
100% CTh o7z (ZHEMEL TWD 0 FHuEROT, KiX325H5). LUMOOt) iy —A—F 7 A0 6d
LB 62.76%, RFED 4p WLEN 37.24% Th o7 (ZHEMHE L TWE 0 FHLERD T, KIX32H ).

ZDZ ENS, HOMO@tig))» 5 LUMO(Oteg) ~DBER &% 2 572 HIE, BN 6B ~DERBE)
B, 375 LMCT #E#(Ligand to Metal Charge Transfer Transition) C& 2% Z & By -o7-.

WETH nonrel Zf#H L, eduDV (2L - T SgBre DEFIREZHE LR, —HOT 0/ T ADH)
VEIZIZRIED 2N 2 & SRR T & 72

9. £L¥

BEMN D FHUEFI R S 27 2 eduDV T, EMIRORILHEREXIGR L LR FHuE - 70 FIuERTHEA TE
D &9l oTz. T2 USEREGE X5 140 0~3 DR T LE C& T 67, JiF% 5 T 121Ubu
LIRE D TEFRII R FRIE & > 7o o3 FIUERH R TE W0 (IR 74 O g UEZ A L T2 729).
SRAEJE D i | BER R A LB o 7 —FE BIREN T Z ORI AT 2 FETH D, ok, XFrHuE
ZEDROGFHUEF R T, 121Ubu~172Usb 25 TLEMTH - TH GHEMGRIZE. TH D = & 7l
e L) RMER<ETRELZHETE .
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