/lecture/chemistry/theoretical/quantum-chemistry/ e 7L~ D A -7
D &9 LA whH

HLFED AL

entrance to quantum (:hemistnj

BT

1&%;@ﬁﬁ%¢5@#

‘Lo Lxorzw FEOH i FTINBLTERLVBLE

-®u%a3a®ﬂiﬂul§l’]ttf"ﬁb>i ﬁ?OJﬁ’E% ‘Eﬁ?@lkﬁ“c‘:lzﬂ/ﬂf ST L e Y (e = H%%&%B’Jﬂ%

& L'CEU EXwhcdh 5
H ), KT ORE LRI R A BES B, L 2 AR, T8 FOE Tl \:@%ﬁ%%

bl

DEEMS LT 5. BT A THOE b DN ARED LS Ic# 22 L. BT0 LOUEE E -7
PEHD 72 1B, Lol (L CERICBERDIE. %< oW, Bio b o KL ST s, Sox

%»?—R%ﬁ%éh%# “?#k@%%ﬂﬂl?é#f%é

% 2 ORI BT O IHEE 5 Ub ) 12 T 0 RIE & & 5, 2 0 IRIE b (LI R4S

%ijk¥—ﬁ8@%@%%ﬁ0$¢o:@ﬁ@ﬁ\%¥m?®kmf%éo
h Ltrajectory of a particle TId /% < state and observables
S oM TR, KOMIEH BRI HET 2.
JRRE s M RAlE «— BHEF I %) ¥ — < Hamiltonian ® B # {&

— (iR %%ﬂ:?rj‘:—ﬁjb lecture ) ( chemistry ) ( theoretical

https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/ & L7 K — & L-5F/

f) xoMATE EoWH\

2 EJKI 7 iEH

ﬁ@%mu\&ﬁ%&ur%¥@#ﬁu%fé%éf%ﬁfgaﬂﬁjf@a L. HEE DS DB
Wk Tl v, B O REREIEEED | SIICH 7 > TRIS LT, TR 5B

probability

£, TANF- &E%W%%bétjfmﬁﬁ1 37, BT #%ikbt»\wF~T/

Hamiltc

& mfﬁiﬁ?%{’ﬁﬁﬁéﬁ %@{EZ%JJEEJ*MU\ I b=T ﬁ Lf%iﬁ [ r rﬂmé

Hamilte
b

F&% ﬁﬁ/ﬁ*ﬁz@m f:.m#ﬁxéé: v&w%’a‘m ﬁU%)>«7M/«{’FﬁFJL7%a% ﬁ%ﬁv*zb
afééﬁWﬁﬁbé%ﬁﬁ&ar»ﬁﬁ%ﬁg}WT@aoﬁ&m\»~¢y~7xﬁﬁﬁﬁﬂmﬁm
L7k &, T 005b b ¥ RKASERIR = 2 BRI BB EHIRIE ©b 5. % 0 ElH o (RM
IZ\UJKﬂF‘—T% %,

— % EAEEBAR2Z by (ecture ) (math ) (linear-algebra

https://study.bem130.com/lecture/math/linear-algebra/FE 1 {l & 15~ 27 b -2/

FAHD o Cxdo7n V9 FA PAZELY XD

MR e A IR, REL, BIHE

e 1< ﬁéa&@%ﬁin' FCleu, HRIE PRI S 2 b O XIR TH ) | BB R

R T DR E K L7 %iﬁ, THb,

md 914cda5 p.1


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/math/linear-algebra/
https://study.bem130.com/lecture/math/linear-algebra/%E5%9B%BA%E6%9C%89%E5%80%A4%E3%81%A8%E5%9B%BA%E6%9C%89%E3%83%99%E3%82%AF%E3%83%88%E3%83%AB-%E8%AC%9B%E7%BE%A9/

/lecture/chemistry/theoretical/quantum-chemistry/ &7 {L % D A -3

%/\750) M%%% A5, u R @% &35,
 [m; L]
R0 BB R KT % 7
P(x) [m=/2; 1712
O BT T b, @%gﬁ% KCEET B0 TH S,
p(w) | Y(@)?,  plz) [m™h L7
HEAHI I [ & R 5 & EREDRERIC 75 5.

b b
Pr(a<z <b)= / p(z)dx = / | ¥(x)|? dx, Pr [1; 1]

C o, HEMBH T [FEL ST &) &, B R e B B s, BB 0 b
Tl MR RO IE TS 5.

probability densit

ﬁﬁ#.kﬁﬂ {ﬁ lecture ) ( math ) ( probability

h[(pi slud> bem130.com/lecture/math/probability/ffE3 & HAFHE-54 7/

— aE HBBLEHE M (lecture ) (math ) (algebra

https://study.bem130.com/lecture/math/algebra/# 3241 & #3173/

— R Féﬁ(ﬁ@%ﬂi lecture ) ( math ) ( calculus

https://study.bem130.com/lecture/math/calculus/f& 53k D HeA -G/

PRZELID XS AATAL Hob Hw 5

4 BE 2R T & b

%E(E'J i H(ﬁg iR 6*5({ %_’HXD EH?’*QE'J'C Hb, %?ﬂﬁ%f . Z @i‘aﬁ” %(ﬁﬁ? LT ?% KR
=&z iﬁ%’@{ﬁiﬁ? 3. figﬁuﬁﬂ“f iﬁg*ﬁl f %%HH ZWFFH LT %%Jcté
:E‘w(x) = z1)(z), Z [m; L]

SRR OWH T, (TELR TN % BT,
L L d . 1. 1
p= mdx’ p kgms™; MLT]
B BN G D, K. EBE AR ORH oM & LIS 555 Th 5. WEAE IS
VI B A T Y. BT XD B A E < A By B IC 1L, TR I MO T
B ARFI S 2 3 LR UBIR ORI 258 5 120, TEBVR OB % ¢ 5,
= pikx _ 1. ik
da:e ike
CoRT, MK EHE T, AT ERY LTS, Cha, SOITE MV 3HHTH 2,

ESRE5) ~OEAD

5 Wit FafETd %

WIS 5.2 5T b BEIAH I DI E 5 & BRb A, Z0kn, BllEoREMEE L
T 2O 5

md 914cda5 p.2


https://study.bem130.com/lecture/math/probability/
https://study.bem130.com/lecture/math/probability/%E7%A2%BA%E7%8E%87%E3%81%A8%E6%9C%9F%E5%BE%85%E5%80%A4-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/math/algebra/
https://study.bem130.com/lecture/math/algebra/%E8%A4%87%E7%B4%A0%E6%95%B0%E3%81%A8%E8%A4%87%E7%B4%A0%E5%B9%B3%E9%9D%A2-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/math/calculus/
https://study.bem130.com/lecture/math/calculus/%E7%A9%8D%E5%88%86%E6%B3%95%E3%81%AE%E5%9F%BA%E6%9C%AC-%E8%AC%9B%E7%BE%A9/

/lecture/chemistry/theoretical /quantum-chemistry/ Bt - 2. A -3
QE@%ﬁﬁu\%%%ééé&auti%f@a
/xw Wda, (a) [m; L]
A BUR T2, ﬁﬁf%@ﬁ%%%% CEL.
)= [ v'() Avia) do
cORIE. E@&@ﬁﬂ LR 5 T LT, BRECT R S 07 RIE A & KIROWE IS HIE T 5 B 2

0&?%?%6oﬁﬁ%#@w&%#%ﬁtik\%%@ﬁ%ﬁmﬁ&

AAETALL

6 Hamiltonian I =T ANV F—DHHAE T TH 5

AR ST VR B ﬂh#ééﬁ%fﬁéf%%ii%%fﬁ%%ﬁ@%éL\ﬁ%yy«
/VIZ\/I/#‘_’%J)\@B?];&&?%O

m [kg; M, V(x) [J; ML2T 2]
ZDkE, 9‘?1‘5%‘;@5’]&/ b =T ERTH B,

& ﬁz d2 & 2 2
H=———" H|J, ML“ T~
2m de + V(:I’l)7 [Jﬂ ]

BRI AL ¥ — B KT Y Y v LT A F G 5. © C CHEPlanckiERIRR DK
ZH D,

h[Js; ML2T-1
Schrodlngerﬁ&f@BTF'EJ Ikt L7 b\% ERCH B,

Schrodin;

Hy = Eqp, E[J; ML2T—2]
;nifﬂ\w}~7/%¢%é&f%%#*b6?’%%#IZ»# fific 7 2 WIS R BT ) &L
> BT 5

- iR v a l/—ﬁ‘j/f yﬁ—ﬁfﬁﬂ@%z& lecture ) ( chemistry ) ( theoretical

https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/> = L — 7 4 v 7 — 7R R D FAR -8/
Ble Nk LT
T MHBEDY. MBREI NS D
%ﬁ% 3% & BN R Hiddsh 5. MEARCRITEO ML LT L, EHRERTR
@Ji@ﬁ*ﬁ%{c‘i L 2‘% + L75> L. |j B 47( % 2% LTz FE b {EIJ;Eg ﬂéﬁ%Y{OHE { ;t{%%‘cé s,

]H < \

%%%ﬂ:f &%JJB?J%I%{ZF@{ o T B LR F'Ejf@ﬁf EEI#— RSN,
/ Y@ de =1
N RETURERD L ERD I £ TR AF B D, A TO T HFRORL A

%bae %%V&&»I%w¥~ﬁ§bb\LtﬁofﬂinLTV%ﬁbéﬁaﬁ%%o;ﬁ\

»‘WF~7/®lﬁfﬁﬁktfﬁ<kw5ﬁﬁuﬁ#éh5o

Hamilt e problem

md 914cda5 p.3


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/

/lecture/chemistry/theoretical/quantum-chemistry/ &7 {L % D A -3

(ﬁh EON Wb LA

BRI —‘AE@EﬁL 7\&)%& n}f{l‘i)‘

“?75))'}‘31«‘ ?iﬁé’ O’C@JUFH‘N&E:%%KZM‘: ii’oéﬁé@ﬁﬂl F7'FJL &DFB?(L“CWZN‘:/%
KD, CobE BEADR. FEOHTES 'mﬁﬁﬁécafutmg%%%%ﬁﬁﬁﬁﬁ%év\
Izw# %%ﬂk?aamoﬁméﬁa LCThb,
LA bR BloES 2K e+ 5,

Lim;l], L>0
%Tﬁ%@&ﬁ%k%&5\%éhéﬁﬁﬁﬁﬁﬁ%%%o%®mﬁ6héo:@ﬁ%ﬁu@%@mﬁi
7R TROTRUNE T 5, B L ORSE R PR 71T iR 5.

— (iR *ﬁ%%ﬁ:&i‘}b lecture ) (_ chemistry ) (_theoretical

https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/#7 {45 & 7 v -7/

HblF [£30)

RorgJi

) - <

&E%Wﬂﬁf%f& T niﬁﬁgﬁ%@%@fia< e A IR EDFECHD | b

bability der

ﬁ”%@&fgt [‘@@ﬁi&%#aa@ﬁwi%momfwﬁjkm
AR ET BT E b, (200 PAITH SNSRI £ T ¥ — R SR TS 5 ) &

Hamilto value probler

[0 Ralp ]

|10 —ETWhy &L

Cxdfzw

AL ANTIE, TR L0 Be LTl 5 %8 o i, R, BB, T

state

Cxorw )]

»iwb:7y%ﬂ%dwéo:@ﬂ%ﬁ%#%k\é®#ﬁifﬁ$%ﬁ#%ﬁﬁﬁﬁ%ﬁéj

Hamiltonian O EAEEEE LTI AL F—2KD 2| &5 “AFHTHED 2,
ZALWS

|11iﬁ%11yﬁ

— | [ E‘?ft%%jﬁ{i? exercise ) (_chemistry ) ( theoretical

https://study.bem130.com/exercise/chemistry/theoretical/quantum-chemistry/ g 1-{b 2 He A8 5 - [ i

— s %?»ﬂ:?t%ﬁ&iﬁg exercise ) (_chemistry ) (_theoretical
https://study.bem130.com/exercise/chemistry/theoretical/quantum-chemistry/ &1l 7 HE e jii 32 - [ 3 /

A

12 B#Y v 7

. iR B E — & (lecture ) (chemistry ) ( theoretical

https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/ & F{L.5# K — X L -G/

md 914cda5 p. 4


https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E7%B2%92%E5%AD%90%E7%AE%B1%E3%83%A2%E3%83%87%E3%83%AB-%E8%AC%9B%E7%BE%A9/
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%E5%9F%BA%E6%9C%AC%E6%BC%94%E7%BF%92-%E5%95%8F%E9%A1%8C%E6%BC%94%E7%BF%92/
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/

/lecture/chemistry/theoretical/quantum-chemistry/&1{b % D A L1 -5

kg JRTHBEEL & MERMFEFN (lecture ) ( chemistry ) ( theoretical

https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/ i B BE%L & K AR -G/

B L BIMIE (lecture ) (chemistry ) ( theoretical
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/{# & 1 & @Bl & -5/

— #E a2l —T4 v H—HERADILA (lecture ) (chemistry ) ( theoretical
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/ > = L — 7 4 v 7 — Jife R 0 FAR- %/

— #% RFHE TN (lecture) (chemistry ) ( theoretical
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/ K 7-#i & 7 V-5 75/

— i EAEMEBAE X2 b (lecture ) (math ) ( linear-algebra
https://study.bem130.com/lecture/math/linear-algebra/FE G {l & FEfG ~ 27 b -2/

— (FfER ﬁﬁ%a,ﬁﬁﬁ'ﬁﬁ lecture ) ( math ) ( probability
https://study.bem130.com/lecture/math/probability/fift % & Wi fi-5#%/

- E EHBBEEHE M (lecture ) (math ) (algebra

https://study.bem130.com/lecture/math/algebra/# 554k & #35 F1fi -7/

— % fEEDRA (lecture ) (math ) (calculus
https://study.bem130.com/lecture/math/calculus/f& 5 i O HA -G/

md 914cda5 p.5


https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/
https://study.bem130.com/lecture/chemistry/theoretical/quantum-chemistry/%E6%B3%A2%E5%8B%95%E9%96%A2%E6%95%B0%E3%81%A8%E7%A2%BA%E7%8E%87%E8%A7%A3%E9%87%88-%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%BC%94%E7%AE%97%E5%AD%90%E3%81%A8%E8%A6%B3%E6%B8%AC%E9%87%8F-%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/%E7%B2%92%E5%AD%90%E7%AE%B1%E3%83%A2%E3%83%87%E3%83%AB-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/math/linear-algebra/
https://study.bem130.com/lecture/math/linear-algebra/%E5%9B%BA%E6%9C%89%E5%80%A4%E3%81%A8%E5%9B%BA%E6%9C%89%E3%83%99%E3%82%AF%E3%83%88%E3%83%AB-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/math/probability/
https://study.bem130.com/lecture/math/probability/%E7%A2%BA%E7%8E%87%E3%81%A8%E6%9C%9F%E5%BE%85%E5%80%A4-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/math/algebra/
https://study.bem130.com/lecture/math/algebra/%E8%A4%87%E7%B4%A0%E6%95%B0%E3%81%A8%E8%A4%87%E7%B4%A0%E5%B9%B3%E9%9D%A2-%E8%AC%9B%E7%BE%A9/
https://study.bem130.com/lecture/math/calculus/
https://study.bem130.com/lecture/math/calculus/%E7%A9%8D%E5%88%86%E6%B3%95%E3%81%AE%E5%9F%BA%E6%9C%AC-%E8%AC%9B%E7%BE%A9/

	1 
	1.1 なぜこのをするのか
	1.2 な
	1.3 な: 、、
	1.4 をです
	1.5 はである
	1.6 Hamiltonian はエネルギーのである
	1.7 がわり、がされるか
	1.8 : のじめをどうむか
	1.9 け
	1.10 でいうと
	1.11 リンク
	1.12 リンク


