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[Abstract] It is well-known that spin contamination error affects total energy estimated by
unrestricted density functional theory calculation for molecular dimerization in gas-phase.
However, for molecular dimerization on surface, the effect of spin contamination is still
unclear. We then estimated the error on 2Au/MgO and 2NO/TiO2/Ag systems by approximate
spin projection scheme with plane-wave basis set. The results were compared with the related
gas-phase reaction, and it turned out that (1) spin contamination error generally become small
owing to molecule/surface interaction, but (2) the error become large when spin distribution is
induced in surface, and (3) the region where spin contamination error occur of surface
reaction is wider than that of gas-phase reaction because covalent interaction between two
molecules on surface is smaller than that in gas-phase.

[FE] SIS 5070 ZBALSIG D 2 & R LRSS FH5E (UDFT
) IZBWTIE, AV BARENAELD Z EDNHBILTND[L]. ZORREITKE
WIFICIE L eV BREEICHARY, ZOMIEIZEETHD. —HT, RETETT 50T
D _RAURIGICE T D A EARAFZEORBII AU Th o 7o, AR TIE, A
BARGEDWIERO > Th % A UV E N (AP 1) [21% Pl 5155
AT RERISR LT U, S FR I ILAE I O R /L T TO R B R ARGED B
LIS 2 RIS & DB BTV, a2z Tn<.

[HEFE - =T 0] HEMEIINEIEKICIT GGA-PBE Al H L, HENEISKIIE )/
Ty N T2 F—Z O TEEEAE TR L. AV RBARZEOMIEIL AP
ETITo 72, AP IED IR HE O D WERISICK L CHEH TR ThH H 2
ElE, RAHTO &K (Hy Ny, Alp) TR B2 W TEIRE L, TOREN
JRF-HULRIILE (6-31G, 6-31G(d,p), 6-31++G(d,p), aug-cc-pVDZ, LANL2MB, LANL2DZ,
SDD) & —#H792% Z &Ik VR L7=[3].

& AR MgO(001) i ~DFFHE A IRHE (Figs. 1(a,b)) & TiO/Ag £ 7 1z K
% NO 2L ik LB IR eRE S (Figs. 1(c,d) ZtHEET L E L TH-T2.
Fig. L@)DET MZEBWT, 2041 O L7 EIZlE S TWnb. Fig 1(b)DET /L
IZBNWTIE, —HOaiE O i+ RIT s o4iE Mg Ji 1 EIZW g S Tw 5. Fig. 1(c)
(323 SCk[4] THAE L 7= TiO/Ag il 7 W2 K D NO BTSSP FEKIED—DTH
% NO 731D Z&ALIZ BT 2 FAEEE TH Y, Fig. 1(d)ITZ DEBIREHIETH 5.



[#F - BE£] Fig. 2 12 2AUMQO ET VD A B U EEEGAR LA SN A B LR AE
ZOEZEZRLTZ. WEIZKX->TMO FHAND O JLFIZH A U AMNIANY, W&
A& D b AT RE L 72572, Fig. 2@)705H, 2 DO&JFF2 O JfF E~WE
L7EE T, AV VIRBABRZEOENSH TOMEY H/hEL 2o TnDZ ERnbh
5. ZhuX, AuMgO OFAEAERIZ X > T Au-Au o FFEAMENRTTD B, BIF%—
HIERED T R VX —NARLZEN LD THD. L, —FHDEN Mg _EIghiE
THET N TIEXRFHETOMEEY AV EABREDEIZIRES RoTWND. T,
OF HICH A U IGHBIENST2T2DTHDHEEZ LD,

Fig. 3 121X 2NO/TIO/Ag ET NV OFER AR LT, HRIAHESE CIX, 2 7/FR i AAE
HIC X 2% BIEREO AL ENDTZD, KA TOMEY b A B URARET/N S
72> T2 (Fig.3(a)) . EBINIEME T, KMBIZBWTAE U RAEZENE L
WEEBEIZ NO 0 723 DI 0o b7, AV RABRZENECT (Fig. 3(b). =
FuiE NOITIO, DFHEAERIZ X > T N-N fOEEEEENKHIZLE XTI F LTV
728, RARCE W CILARR— EERRE N LN E AL E & e p R MR ChH - T,
Fe A CIEBAB— HEIERENEEEFRHEE 2> TWNDENLTHD.

L EDOFER NG, KHSRIZBIT 2 A ARANEZEL, 0 FIREOMEERHIZE - T
FORKRMEIFZMHTORIG E R TIRT T 503, A ARAEZENA U D EkITEK
THMHEN DD EEZLND.
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Fig. 2 2AU/MQO RICHIT H AV EE AL AL Fig. 3 2NO/TIO/Ag RIZHE T D A %
RAGRZE. FEIMNOEIZEHM TO A B iR AR ZE[5]. JESAT & A B U IRARRZE. FEIMN OfEIX
LA T O Z B IR AGLFE]6].
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