/lecture/chemistry/theoretical/quantum-chemistry/% & 1-[#]j# & Born-Oppenheimer JT{-i##

7eTALD AT Y
% 761 [H)# & Born-OppenheimeriE {Ll
many-electron problem Born-Oppenheimer approximation
N ‘AL A
1 7z€¥'Born-Oppenheimeriifl% #% z 5 D H>
Born-Oppenheimer approximation
CULL 05 uIR

z @u%gaa@ EP L\E’J&F"ﬁb\ R 7}(??)?5‘1 iﬁq&b)‘ﬁ.Schrodmger)’i&‘t# 73:43’.‘53'?“( AR LAY, ¥

Schrodin;
AL

;%ﬂM?hik%&qub%ﬁk&é#f%é

mﬁﬁ?fi ilﬂtjf%é FDI-D, %koL@&%%%x&<f;moA%fi @&
0%?k@ﬁ@ﬁ¥&ﬁﬁwmﬁm?5 ETOMEDETROMES E T3 & . FEIE Ak
{725,

Zrc. FTEIHMOREYEELC. Z20RES TE %@% klzw# Bk B o DD

Born- Oppenhelmerl_u@%zkf 5,

n-Opp:

HEe 7}(?%}?% b E%ﬁhl_ lecture ) (_chemistry ) ( theoretical

https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry//K &5 1 & J7 -l - 5%/

broMhATE HoHWn
2 AR 72 3EH
FHIRET LD Fo LB, 2070, BIoBMEroR2 e, FIHE BIELALIEE>T05 X

CHAS.
ComB IS E, %“urﬁ%éntﬁ¥ﬁ@m%ﬁﬁaﬁ%yvy»;%»%—m%@%<Ja%k

BFOZAAF¥— e kDL, 2021 F— R HAHORHEOBMML L LT
OB, HTOROEIECIEE £ 2 5 1Ak S,

72TAL

3 BT DAINI=TV

Hamiltonian

ETOMEE 7. FIKOMEY B, ¢T3,
7y [m; L], RA [m; L]
EFHORE % F5E L 728 %@»;»er/i BEAIYIC 1R D & o
%m—@%@@ﬁlzw* +%%&ﬁ®ﬂﬁ+%%tob@&%

BES L oS BT W%T%E%%fi&( B5E L -0 © b E 2 ERUE & LT T
5.
ZAZBe . 272
Vaw({Ra}) = Z Gneghyy  w MET)
Ltﬁof\ﬁibkﬁﬁ‘ ﬁ?%ilzw# %@Iz»# &#Wﬁ%%ﬁbfm

tot({RA}) elec<{RA}) + VNN({RA}>
BTE5 LoKKIE. 2 Mol 7o ikirT 3,

md 7f18eda p. 1


https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E6%B0%B4%E7%B4%A0%E5%8E%9F%E5%AD%90%E3%81%A8%E5%8E%9F%E5%AD%90%E8%BB%8C%E9%81%93-%E8%AC%9B%E7%BE%A9/

s

/lecture/chemistry/theoretical/quantum-chemistry/% & -8 & Born-Oppenheimer JT{LL- 3%
Y 1 Y PI

RSETEICIE 1ry, BN, LEdioT, ry=0 % (A LCHEH Ot E LTI > TP A, EE

%:‘:OL@LEHC(EZ@JE%*E#kOJJ:? T&5a¢975>ifa&bfﬁ’z“)o
;OJ%%F‘EJ&%#})Z)# . 7J<§'?J?%®J:o Iz gz”?“s““)iﬂi ﬁq=<g_k EGC’G%f;b\O

EAL 73 ZTw

4 Born-Oppenheimeri it Tl % [& & 3~ % 5>

Born-Oppenheimer approximation

Born- Oppenhelmerl_uf (= E‘i?#@ﬁﬂﬁ {R,} 73:.% L7=2% %, Eﬁ?@SchrodmgerﬁﬁT%’:ﬁq:(

n-Oppenhe; Schrodin,

elec({RA}) elec — elec({RA}) elec
CCT By RETHOBRECKET 5.
[J; ML2T2]

elec

BTHORBELELS & BT PBELBHT VY v AT AAF = 8D 5, LIdoT, BFOTAAF—

I 5,
ZD E, ({R4}) %J?ﬂ*@ %JJ# 5HB L. E?&ﬁi‘iﬂ f:&bd)ﬂ‘fi‘V“/&‘/I/J:z\ﬂxﬂf“-—ﬁjﬂﬁocﬁ50

I I 7=

5 {775"7*2‘9 b, MBS H

Born- Oppenhelmerl_{/{’C 25 DIT, J??Fff"bkéﬁ?r%nﬂﬁ éﬂ:ﬁ$< &) HT?VC}) %, ﬁb DI,

n-Opp

TR DR [ L 7= B TR A SR <
ﬁo@@\»‘WF~7/®Iﬁ{W%kLT E RIS R 2D 2,

Hamiltc value problem

Hy = Ey
REBOREEERS &~ Vb =T vailbs, 20kD, HENLRHMEE 22— b5,

Hamil

;%T\E%éﬂtﬁ% lﬁ{mﬁ%ﬁ<aw5ﬁnuﬁtnao

value probler
YIS [03oR ] DS

6 ‘i’ C BTk BRI T B

variational method

Born- Oppenhelmerl_{/{f E%F% .ﬂi LTdh, Eé%# %E%UA nix %?Fﬁﬁ)ﬁ%ﬂi ﬁ%% o L7225 T,

u,

ETHEZ 0L EZ M Lo,
z e, A’ﬁ“$?ﬁooméﬁﬁﬁﬁﬁ% WEHE G0 Tl < L RBP4 L L

T{&%ﬁ%{’ﬁ I %@EP’C*:E%&?FF%THZ)O

W B4y LCAO Bl (lecture ) (chemistry ) ( theoretical

https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/Z: 3% & LCAO Uifl-k#%/

HbF "

7 RWAU

/\?@Schrodmgerﬁfi—ﬁ%ﬁf b, ¥ ?‘ﬁ’i’./‘ﬁ LTWw3 #’«Fjﬁﬁﬁ

 Schrodin

Jﬁ%i‘*@ﬂﬂ ﬁ’.ZEéﬂ“Cb‘ %@FEJ E}i L'Cn/h

md 7f18eda p. 2


https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E5%A4%89%E5%88%86%E6%B3%95%E3%81%A8LCAO%E8%BF%91%E4%BC%BC-%E8%AC%9B%E7%BE%A9/

/lecture/chemistry/theoretical/quantum-chemistry/% & 1-[#j# & Born-Oppenheimer JT{l-i##

{R,} fixed = electronic problem

FA L =)

L??F‘“@EEE%:ﬁxf;#al%w# %:H:«fmmi‘\ ﬂf?‘/“/wvlz\/v#‘—ﬂiﬂﬁ%ﬁfmé auﬂf

energy potential energy surface

U&C_:‘:’.
| § =Tl

AL E2EY FA LK [E428) ThL

Born-Oppenheimer VIEN EWE%F% E%EI'J .H/‘EL Z DIt E UJ—F'CEE,—T*@'H(M&’.IZ‘/V# 73_’3}2&5

Born-Oppenheimer approximation state energy

o

N

B

FAL b AT TALB ALY

BAEPTH 5.  DIEPUC X D . 5T ORI G TR TR E ORI THD 3 X 510 B,

ZAL®D

9 wWHYV VY

— | R ﬁ%ft?ﬁ%ﬁ;ﬁ% exercise ) ( chemistry ) ( theoretical
https://study.bem130.com/exercise/chemistry/theoretical/quantum-chemistry/ &1t 7 i i 35 - [ e /

PAA

10 Bg#Y v 7

— i BAbEE — & (ecture ) (chemistry ) ( theoretical
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/ & L4 & — & -3/

— #E a2l —T4 VA —FHERDILA (lecture) (chemistry ) ( theoretical
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/ > = L — 7 4 v 7' — X O FA -G/

> AR 7](?%’%% b ’E%%iﬁ lecture ) (_chemistry ) ( theoretical

https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/7K i1 & Ji 788 -7/

— i B4k & LCAO ¥ifel (lecture ) ( chemistry ) ( theoretical
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/Z 5k & LCAO T fbl-3#3%/

— R ﬁ?miﬁ%ﬁ@)\ 1 (lecture ) ( chemistry ) ( theoretical
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/ 4> 1-#liE % D A L -7/

md 7f18eda p.3


https://study.bem130.com/exercise/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/exercise/chemistry/theoretical/quantum-chemistry/%E9%87%8F%E5%AD%90%E5%8C%96%E5%AD%A6%E6%A8%99%E6%BA%96%E6%BC%94%E7%BF%92-%E5%95%8F%E9%A1%8C%E6%BC%94%E7%BF%92/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E9%87%8F%E5%AD%90%E5%8C%96%E5%AD%A6%E3%83%9D%E3%83%BC%E3%82%BF%E3%83%AB-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E3%82%B7%E3%83%A5%E3%83%AC%E3%83%BC%E3%83%87%E3%82%A3%E3%83%B3%E3%82%AC%E3%83%BC%E6%96%B9%E7%A8%8B%E5%BC%8F%E3%81%AE%E5%9F%BA%E6%9C%AC-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E6%B0%B4%E7%B4%A0%E5%8E%9F%E5%AD%90%E3%81%A8%E5%8E%9F%E5%AD%90%E8%BB%8C%E9%81%93-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E5%A4%89%E5%88%86%E6%B3%95%E3%81%A8LCAO%E8%BF%91%E4%BC%BC-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E5%88%86%E5%AD%90%E8%BB%8C%E9%81%93%E6%B3%95%E3%81%AE%E5%85%A5%E5%8F%A3-%E8%AC%9B%E7%BE%A9/

	1 と
	1.1 なぜをえるのか
	1.2 な
	1.3 の
	1.4 でをするか
	1.5 がわり、がたれるか
	1.6 にがになる
	1.7 け
	1.8 でいうと
	1.9 リンク
	1.10 リンク


