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Molecular based materials have been attracting scientific and industrial interests
owing to its characteristics related to conductivity and magnetism. In order to
investigate the electronic state of them, hybrid DFT and post HF calculations were
carried out. After the first principle calculations of them, the chemical physics
properties, such as magnetic phase transition temperatures and conductivities, are
obtained by using additional computational simulations based on the first principle
calculation results. These simulation results are in good agreement with the
experimental results. Therefore, it could be concluded that our computational
calculation would be one of the most powerful tool for estimating the properties of
molecular based materials.

AT TE B
(GFEHANL - M)
[ERES ST Rt & Bt

2007 4EJiE 4, 700, 000 1,410, 000 6, 110, 000
2008 4FJiE 3,500, 000 1, 050, 000 4, 550, 000
2009 4FJiE 1, 400, 000 420, 000 1, 820, 000
2010 4EJiE 1, 400, 000 420, 000 1, 820, 000
woE 11, 000, 000 3, 300, 000 14, 300, 000

W7e55 8 - b

Bt o558 - B - ALy - e E by

F—U— N RN RO AAER A R4 B S5 IR, A 2h 2 #AE AR e S8 5 1 s
AV alb— g R

L. BREERAG=S I OH M RRT BWERET LY fr=y AR Y
AFLANVOMERTERR LR BEA ppm@inG b, WIEEBEHEOMRN &\
B () SRR & OVIERIERBE | jepenresysi o bIFRICIER S B HRE



LThb,

—RIZ, 2D XD RWERIL, WIARE
REMRINDMNEHBEZRICE Y RTE
AEURHBLT AR THY, BUEEZNLHDOY)
PELZ K9 2 BRER ) 72 IR IR S A o~ D
ENGROBRIES RO LN TS, &2
T, HimitEL LG LN R E T, HEt
Hifm7e &2 5 L U CEGENIMEM Z R,
FEPNE & O BT 21TV, JeBRAIT AR
FE~EHEATNS Z ik, ARk - JIE & HG
TRIO=ZF 2B 7 S8, 20N
DRBENESED EEZDOND,

2. WEO AW

T T AR~ TR, EER A
BEEIER, oy YRS E B A E O L,
WHEAE REE, F LUCKISME, EEME L W
S TN BRI LT D A, BILBREEW
FThHD, ZHHOWMEICE L TOWMRIL,
AR Z U — N3 55 750 50 AR 36
OB R O AR RIC PRI BT 5 &
W2 D, Fio, MAHWN D7 DEEEMENC
BLET 2B RIL., BARTHD THREINT
Pk, 12 0FICh> TERAEZHE LTS
AARROMEA OESTFCHLH D, £ 2T,
INBORICK L THEH@MIEICE D A
M DOMVERHTET DR A H —JRERF R
L DBETIRFED LU BRI & F Dk 5
Ty alb—yaricky, BB
YR E YT 5L ERBET S,

3. WDk

(1) PEROHMKIAN A 7V > R
B, ZhOOWMERDOIDIZHE LT,

(2) EREFEEHOT-AHEBENMS . A4
BB, &R T A X — DB TIRHEMET &
FEMEFREA L7=,

(3) FH—RHEI R R A F o, BEKHIAE A
TER (D) OBV F5y (1) oA A b7
—a U (D) B LRGN A Y 2R
BT 2720 DR E M (D, E) FE O~
T A= —ORMNEFEIT LI,

(4) IE M 7 ) — o BIEGE e ERLE 17 B

AW~/ 0 R2omEHEY I 2 L—v
a U EFER LT,

4. WFFERR

AWIEO R E L TSR D01 %
DEIREE S EE FREHAEICL VA
BN LT, WG L7 5B % BmEt A
DHIZEVEHT LI EEZHEBELTWS, *
T MKMHEAERICEL T, S DR
v DOREHERTEMR T DA B
TNV N=T ORGZEES () EE
KDDL ENEHNE D, ZOEMERD
7 B 7o R A R (R T & D p-NPNNSY 1
R L THRET 21T 272, Z O F RS s T
4ODEZMERLTEY, ZOH T BRI
WetEAl, vy MBI & 7o TWNVD, 2
o OB R CHEEAERRE 22 52~51
Doy T AL =% H L, Ehb ORI
OB A Y L RBEDE T IRBER B H LT,
FORER, LS TOOREREIND T T A
—DEFREENAB NIV ANINV =
TUCHE L TEMN LIEEKHEEER O
7T AL = A DRI AN S VR
D BMNEIRoTo, o, BT, BiEES
T DB REME RO AR LR C =R e i) 72 R
FREENRER SN D Z EnD, BAD TRl
fn S TR MEFR AR 2 BT 5 2 & N B E
BobbEiES N, £72, v BRESERICH
LTHRABEDEF VICH L THRHELYE
L., KB EEREZRE LicL Z A5+
i B PN LT B A B8 O SRR O R T AN AR S
D ZRITHEPEAE L, ZDIER, 99K
PREGMERIFE AERIC LD i s TnDd 2
EBRHLMNE RS T, TD OBIRIIE BAE
RNT 20 =R ITHY 70 SRR RO BR 7 8 36 Bl
THIERERHENO LALLM E o T,
IO OEFEEE IREF R A RICE N
SNT=AAZHRE s () A2 L TpNPN
Ny 1 8iE S OHEEBIRE R A A Vv 7
AELYDELYTHLEYI 2l — g D
LIV EMETo7Z, BHICEALTIZA bR
VA7 v PEAEIRIC LT3R A ¥
TAVE EUTF LB I 2ab—a vk



TV, vy FHICBS L CidWol fFfRl D 7 5 A & —
TV T EENIEIRICA VT A E S
T Ial—yvaryEEmLE, FD
fER. B. vy HOMEBEEIX, 1.6KE1.8K
EWVWIHI VI alb—va RN N, E
HE, £ Z10.60KE0.65KTH D, b
DS, I alb—ya ik, Eill
EBEZ 1K BEORECHERREZR
HT 522 ENABTHL Z ERHLNE R

18.0
160 I T~17K
14.0 / ||
_ 12.0 |
x |
5 10.0 |
ﬁ 8.0 ||
& |
6.0 |
4.0
20
e N
oo
0.5 1 1.5 2 25 3
Temp./K
S77,

X 1 B8 #H p~NPNN O LLZAD fHERFE IR FE D HY

F7o. WO TREIEROEBIEE ORFHICR
AR T R B T EIR - & % R LB Bk &
WCEHEAERL, v~ HoRL7 400
BRI U CEm L, FERIE & [FAF 50 D E
DEMTLHZENAIEETHDLZ EER LT,

K2 = HUBRALT 14U RO

DX D7, BRI FMNT A —F — %k
LB~ A —FEKXEMZ LTk
DAV HAAFIVAVI2L—Yardk

i L7, £ LT, &S FIZRIT 5 AC
MRz R B A A D BB L.
Cole—Cole 7'u v k& BREGFEHE IS JEBRINIC
KD EBHAREIZL TV D,

3 HEEREHENBHRD - Cole—Cole plot

ZOEOIT, EREREHGRIEIC L VR
FERSHBTEDZENAHREL 2> T-D T,
Bk % 728 R O EBGE R ORB & A 5
B L7z, F37, — R D MMX $5 D175 |
Ni,(dta),I & Pt,(dta),l $EARAZ XIS & L T
WL, ZnbOEFIREELHERFENOHL
I LT, ZORER, Ni SR TR 7 A
VBN (AVSDW) RENRKR B LETH D
ZERHLNIR ) EREREIFT L
DThoTz, THUTK LT, HIZ, PtEFED
AVSDW & A 53AE (CP) . 22 AFEAa 43R (ACP)
WEEN Z NN E IR B HEZ E 7 R e
ELTCHET D Z EDRHEBIENL RS
o, B Ko TREENELT 2 ATREME 2 2
At E DR LT,

DNA [Z@ B tHR AL EATHZ LIk T—
WA BRSO A R E AR 2 Ak 3 5 SEBR 3
B hEhTnd, £2O—>2L LT, BEF
oX Y RUX 7 LAF Ko cu(ll) A
v ORERBIFEAEAER 2 Bt R Lo T
FEAMIC IR L7, FEEROERRTIL, ESR MIE
MBEEALE RERELN TN D & DR
Wb, TZTHEOET LV E LTI,
Cullh) e FeX v RN &Kz,
ZDOETFINYG T AL —D45yT-REEE L 55T
Bl & 228 (b &85 2 LIk, Heipikie



PRHELTER, 2 TOREICBWLTEVK
%Mﬁ%ﬁﬁﬁﬁ#i%%?@é&A;%

ERRBIC = L F— SR L - = EIE)
ERBENTFEIET D Z E DAL R o T,

FITARNY = U5 Ai a2 E L C—EIHE
EZEIEOBRASN 1.5K TT %3 &5 2
LD, ESR THIE ST A B R REITEA
R TH D, EEREIRAERETH D
ZEEHLMNC L,

X4 $RY Ly T EEKO JIEOMEERGE

F 72 EBRWI IR BAE A S 0
RoTWEno7= CulD VL xX 7 AT
ST U CHEREH A & S5 L. REKHIAE AL
TER DB CTh 5 2 & &R
BIL7=, ZOTHENE 2010 FI2FEERNS b
HE, Fx OTFRNIEMHTH -2 EnE
AE S A7,
%wam\%ﬁ%%%mﬁﬁééﬁﬁm
BAEIEIC B IRBARAT & B EE 7RI
M%Lt%ﬁﬁﬂ7)u/%ﬁ%_ib%
MW+ 5 Z &% L7z, Extended Metal
Atom Chain (EMAC)%> 1 Clk, ZDERIE
B2 MR A CRM LM & ERE A
AR AT L7, %@F% Conductive-AFM il
END Z O FOERMIZIV FT8nA T
%é&ﬁiénfmém_ﬂbf SR
TIIARO#EEE L7z HOMO-LUMO 7%
DN DNOHEEZEETHZ LITkY, FF
BAEIX 5.11nA CTHEBREAZHITHZ LN T
X, KRFEOZYEMEZRTZENTER, S
Hblo, ZEeBIRF2NET 5 AL
Metal-DNA OEZREMICTTT H A B R
REDWBEZMF Lz, 2D OROFHFEMR
2251, HS REEDIZ O A LS RIEL Y b5

PN LW LN o -, ZhiE, HS IR
RECO4rF#LED LS RAED 5y T HE DL
DEDHLENWZ LICERT S, iz, FHikk
REPFHNDZ LI LD Z OJFIK & FEANfiE
WrdsZtnTEr.

PLEDRRNS . w7 mn BT REE
f/x&%wﬁoﬂw7x&%wﬁ%ﬁf
% BB VE & BRER FH L OO 0> & T I R AT
THFEEHELTE VR D,

5. ERFEERE
(WFFef s, AFgeoy R M ORI 7R 5 1
=Y

Udtakams0) (Ewef) (BF351F)

(DT. Kawakami, R. Takeda, S. Nishihara,
T. Saito, M. Shoji, S. Yamada, S. Yamanaka,
Y. Kitagawa, M. Okumura, K. Yamaguchi,
Symmetry and Broken—Symmetry in molecular
Orbital descriptions of unstable
molecules. 3. The nature of Chemical bonds
of spin frustrated systems, . Fhys.
Chem. 4, 113, ppl5281-15297 (2010).

@y. Kitagawa, T. Saito, Y. Nakanishi, Y.
Kataoka, T. Matsui, T. Kawakami, M.
Okumura, K. Yamaguchi, Spin contamination
error in optimized geometry of singlet
crbene by broken—-symmetry method., J. Chem.
Phys. 4,113, pplb5041-15046 (2010).

@Y. Nakanishi, T. Matsui, Y. Shigeta, V.

Kitagawa, T. Saito, Y. Kataoka, T.
Kawakami, M. Okumura, K. Yamaguchi,

Sequence—dependent proton—transfer
reaction in stacked GC pair III: The
influence of  proton transfer to
conductivity, Int. J. Quant. Chem., 110,
pp2221-2230 (2010).

@Y. Kitagawa, T. Saito, Y. Nakanishi, Y.

Kataoka, T. Matsui, T. Kawakami, M.

Okumura, K. Yamaguchi, Development of

approximately spin projected energy

derivatives for biradical systems, /nt. J.

Quant. Chem., 110, pp3053-3060 (2010).

®T. Saito, S. Nakanishi, S. Yamanaka, Y.
Kitagawa, T. Kawakami, M. Okumura, K.
Yamaguchi, MkMRCC, APUCC, APUBD
calculations of didehydronated species:
comparison among calculated through—bond
effective exchange integrals for

diradicals, Molecular Physics,
108, pp2533-2541 (2010).




®)Y. Nakanishi, Y. Kitagawa, Y. Shigeta,

T. Saito, T. Matsui, H. Miyachi, T.
Kawakami, M. Okumura, Y. Kitagawa,
Theoretical studies on magnetic

interactions between Cu(II) ions in salen
nucleobases, PFPolyhedron, 28, ppl1945-1949
(2009).

(M. Okumura, Y. Nishimura, Y. Kitagawa,

T. Kawakami, K. Yamaguchi, Theoretical
calculations of magnetic properties of the
alpha—, beta—, gamma— and delta—phases of
p~-NPNN,  Polyhedron, 28, ppl768-1775
(2009).

(®T. Kawakami, H. Nitta, M. Takahata, M.

Shoji, Y. Kitagawa, M. Nakano, M. Okumura,

K. Yamaguchi, Quantum dynamic simulations
for single molecular magnets using
anisotropic spin models, Polyhedron, 28,

pp2092-2096 (2009).

©®Y. Kitagawa, M. Shoji, T. Saito, Y.

Nakanishi, K. Koizumi, T. Kawakami, M.
Okumura, K. Yamaguchi, Theoretical
studies on effects of hydrogen bonds
attaching to cysteine ligands on 4Fe—4S
clusters, [Int. J. Quant. Chem., 108,

pp2881-2887 (2008).

(QR. Takeda, K. Koizumi, M. Shoji, H. Nitta,
S. Yamanaka, M. Okumura, K. Yamaguchi, Ab
initio studies on the zero—field splitting
parameters of manganese porphyrin
complexes, Polyhedron, 26, pp2309-2312
(2007).

(@DM. Okumura, Y. kitagawa, T. Kawakami, K.

yamaguchi, Theoretical studies of
magnetic interaction of organic
pi-radicals on gold surface, Polyhedron,

26, pp2179-2182 (2007).

@ M. shoji, K. Koizumi, R. Takeda, Y.
Kitagawa, S. Yamanaka, M. Okumura, K.
Yamaguchi, A GSO-HDFT study of

noncollinear spin structures of [2Fe-2S]
cluster, Polyhedron, 26, pp2335-2341
(2007).

(FEeRE) GH3 7MH4)

DAL FERE . HiPIP &M F L ETIREE &K
TR DN R-BEFALENDLDOT T a—F -,
EEAWFE I —, 2010.10. 7. KRK¥
QBFEE, FHEESZE T RICHT 5 HimGt
B-RIER~DT T a—F—, R A
MEET-IRAEDFTHEHR) . 2010.8. 9, &3 TR+
HFFE T

@ b ] HE FE .

electronic

Theoretical study of
structures, maghetic
interactions and electron conductivities
of 1D-chain Ni complexes, The 60" JSCC
Symposium and the 60" Anniversary

Conference on Coordination Chemistry in
0SAKA, 2010.9.27, KIREREARNE & —
@HEAEE, & REERLT O R & 52D
B T MG TE . 2009, 11. 20, 4
HEKR

G®BATFE. Theoretical calculations for
organic and related molecular open shell
compounds, 3" Japanese Russian Workshop,
2009.11. 17, Y = AT 4 VR T IVIRE
®JkiTEERE . Spin Contamination Error of
Broken—Symmetry  Method on Singlet
Biradical Molecules, 3" Japanese Russian
Workshop, 2009.11.17, U= AT (4 KT IV
R

@At FERE. Vibrational frequency without

Spin contamination error approximately

spin projected force constant,
ICCMSE2009, 2009. 9. 30, @ K A/X L AR T )L
FU oy

@LIATEERE . MX $5A 0 & 7R HE & M50 AR
AICBET 2B, % 59 [EISEIRTmE.
2009.9. 26, KiFK

©FJEFHFE, Theoretical Studies on Stable
Structure and Noncollinear Magnetism of
Aluminum Clusters., ICCMSE2007. 2007.9.
29, RTN~<NART XUy

AQBELF} Y. Theoretical Studies on Stable
Structure and Noncollinear Magnetism of
Aluminum Clusters., ICCMSE2007. 2007.9.
29, RTN~<NAXRT XUy

(BE) Gt 3

OBRA N, KT /A = AT —)L K
2010, KIxKRFF /AR F I T0 )
7 Y — e HEE A S HEE SR . (2010) #&
165 ~X—7 (142-143)
@EATHFE, ONC R, &)/ 77 /ay—
ZTOHP LIS, (2010) # 345 RX—V
(150-161)
@EAHIE, RIRKRF NS, AT F~DF
VY, (2008) . #4300 ~—3 (32-41)

(Zfth)
R BR— A
http://www. chem. sci. osaka—u. ac. jp/lab/g
uchi/

6. HFFERHRK

(1) WFgefRE

Bkt SaFE (OKUMURA MITSUTAKA)
KRR - REFEBTERAFZER - 2%
W95 %5 40356712

Q) T oy

JII & (KAWAKAMI  TAKASHI)
KRR - KEFEBTE AR - Bh#k
WFgeE 5 - 30321748



(3) WFgt/rfs

JbiT EEFE (KITAGAWA YASUTAKA)
KRR - RFEBEE A ZeR - Bh#
W95 %5 60362612

(4) WFgeorfsE
EJR 73 (NAGAO HIDEMI)
SRR « REERE A REHEFERL - Bh#
WFgeE 5« 30291892
(5) W7oy
(i FH4r (YAMANAKA SYUUSUKE)
KB « REFPEBREARSER - Bh#
W98 %5 : 10324865
(H22 DB AR & L C3)



