|
ZEQM/N\ ?i Ku..cﬂ-\‘anc, @

| W /—/’__\
- Q 9&/”" Tiﬁ:‘uﬁf’"“’ oot
< .

/
| = ST e a“ Yo cest @l

Molesslor  medhanics (M)

- (Re Q.Q.‘(\\:j SUBS}rs{-gm . QM

= &UL e.n"n‘ﬂ..t “ t=

+ = + FE 23 Now” l:owiiﬂ Moty

Faot = Egm S a2 WO = i

'._':Bg:n_ug_ Aie 5 QM l_tak._. l’mz_Q 4 wnte CDQ,.;..\, Hre "{Qm:["bnf\h

7 e nucled = B l
H- =L 2 V- S F E o+ 2 e
€ lectang [ A Ria e Jov N

N 5‘ z_ Za g

KAg

W e ¥dernal d_/fl&&,},_ e woldd L‘M_ 2 a@vhml fervas :

,\' —F T v

| (ke o sommed cher Porh‘u\ C—Lme Q, ™t MM f\e,é\‘ov\)

]w-a ok iz ap proack,  to  Eam/mm

o loweat ewversy stde has  AM_ nudel QJ“glail‘v\.\ onte
N . S|

* Seme MM ddewas Cc.\_j{ Cug&&\ have.  neo CI'W\‘:L\

= Ucau.) terwis, ace qut cQt's[\\CjUfst\ﬁ:} 'pQQ"‘WL. OE

Some MM lons - cl” Ef‘h —I_——

f /



AL Ne VAW ferms te  QM/MM @

A Worshel & M Levitt  T0 M\ Ba. 105 oo 227-49 (976

lon =~ oo ST T N, B C
Q \ — (’{;“_ Ik P“k y— KA-'TL >

¥
A

N . M
o res e Cea & S vaq\m\lq boomd] +o  ocor M
S Uppose. OV e e TR

' =
! Ve von &/K;fffifﬁhhﬁhﬂd%& do we
| - H-0O \‘ \ C QM CQO at e
! AN N ¢ ¢
| C./ \u ¢ Y \‘N ; L:owmg-w\j?
. ' ) ‘{ 'NN/. -
e RN
. G A
D) Mgl arbitl  an " Pewbies’ MM adom
l : o~ Q-w\-(_-ler atem
\\¢)§'/_f \thhm\
v O
| \\." <

' .
| sille s %;
_H
. ‘ige\.,,_.\/ \M
' ( nzt"“



®

~—

Lt\\"’_ CL"'uw\s N?.U\\'L__ s€€_c;\ﬁ\ {“QJ.'{" Mﬂﬂﬁ‘ on MM 3‘&‘.
l\ ?N‘h’h\ c,(ﬁn.rqg_ on L\'\k MM atom = O

2) Al ydw  pdeecheas B 19 and 13 Goendel

Se‘\'s. o e QM ﬂ\.-} Ton are_ Em&

! 3) o A & [=Ta¥ C‘nf?it':j I"&jw LO’H’\ O . —T-tk
| OV\\T b Chsng  woh e MM pS;‘av\ ore_ CLT}CS

| _Aﬂ.o-’r\nr‘ .S\‘Jgjt"t?_b L

On\]l 'i:-"' terms nte— the QM 4+ eotmen t
U:‘n\'\\j one_ - t.\e..g,-&rm ;\r\“sj m\S as an ex O«.M{o(L

i e ———————

< o 0> = & 2 (G z = 6045

22
Basis Sq_,“_ 'Q-Mc.{\\b"‘.s

i
7 w
L?

/‘(iy‘g"‘ Q[LCW\CJ.

—TEQ a“&ar“ fergne  are Pum_[j c&ﬁ\.h\'b \

#T; as _any _ orde— LI ona v need @  pery Jon‘cp
U ! / —
Ce Ve a‘C Har dree — Fock Kem EW\LGJ‘ :

HB(;R) = Ea (R)R(E;E)

'EEZVL'L- S Za ) TS, D {@(F,;E) = Eq (R) P &)

AL A A> L) Vv =

L 2@« @GR + V&) + Ve (7) |V R) = Ea RYDE; )

e |

[The Boon- Oppenhedune approximation means  Fo + Vyn  JVes nucleam

Potenu\ Eneay  Seor e



More  on  Harkeee ~Fock @)

Assume : .
St.fu\.‘n\&_ e\ectrnte.

T&e (#i rFr..\ = Cb, (FA ch(FLB  wave Ruching

;LI oA ree p= duect

QSE (?:'.) . %__P"-"‘-“J ock \'+°~\

H«C&. vt'b\.q:‘-f_% omjfi—.s};mm;,b o  He 'FZWL‘ exc(us&m.

?ﬁhr.\'a\v.r S0 we wm ost Mmclude_ Sph CaordMates -

o Sph ceocdiade (& or p) B

2 .—.gq—* o cleckanm |

L J i

é—ﬂsew&-_si&\_cgn&mﬂ’b L slecthan |

Vo B %) = K (R Kl) - Xol3a)

z s = 5{-:\\ e vdolakon E!C awthi —agmmh as
tx.cl-ag;e: £ 2 elechoms doesnl  cevase  tHe S3n "c@:

We needl S\Qlﬁ.«‘* ’D_-\erm.\uw"‘i K

LBl R i A EIHE) — 6N K &)
| o

é@}_& Sgk.*s-u{ ant ~s 7mm.-..b

7 po——————— | | f..leﬂ‘*fls

WA = I x G XK (R

NG K G | <

‘—d sph - o Ll.‘hLS



Slabe Rrmbants  avbinabsally s anbisgmngty S

Ny

—_—

TS T ) R A

T T ) gl g ()

\’}g(xﬁ\ o Tl

N\

UV\U\RC-\Q-\.I Yo WAt -[-‘,\B. ovt  each e So:

1 \/XL /X_; S ’X&> = Shorband  for  normalized
|
é 'nrﬁfh'hf\ :l, ves e.l:c{m\ S\‘d""‘ CQLW‘W\-IW-F
A/ /
(g dewste  spavorkil wavefone fo !
"\(L\ : _'zl'f' \74:1 — ;"%““’ one elechon opunt—
: | |
\r(‘\JJ\ = Oy o eledvon spestor |

a_\‘ = Z-L\(") 2 V("Jﬂ +  Vyy

>)

4 m&fruA+ 'F;-r‘ ‘E\'X-ecﬂ

~

I

RS

[\

<@\:\e\ \@>

Eel

= Z<ilhlid J;%Déldd] — Lejac]

<UD = T dmn @)X &)

Gl = o %7 GVHG6E) m e (B) KB )



P ©

/ \C-l'{_v,\ @ = S\n.‘l-u— dle ferwaira Nt wa.v'e_'ph.a.l‘«’a-\
/ (O\/C’lrl } oF one elecfron Spia ocbimls
RL/K.) QM = elechons

w -~
' Rao = nuder m QM ceqin,
5. K U

(Rr = noder W\ CM r&:\\w\

Recp PERGR) = ERR) B RN

}-\e_pp B QM + ﬂ,,m + ﬁmw "
I-@ we \t-Q“ —mu{h‘éf ':nl; @k e_& y c.(.a.s:. 2 <? \ l‘l«t.'P‘P 1’3?3
We ae*’

e ) s SOl \® ¢ <Plogn > g,
<? %)

bethe—
) o

\} N‘i‘o\"n‘bm\ "}'(‘f-&'\" m’{_& "('e_ lL us l\oub to \3:_‘{— A _e;q\-nqk._g

o

—TF

|87 0 ack de  ewck  goad skl e, paxc Abe

<> °

This

means  Hhat £ e ae {Dmmckf‘i () 4ot

o

A ‘H"Q__ MU(Q'V\A‘JWM . we__ Can M W (Re ‘o

Qud sle  best  clotes:

S MAMMiBL WA

P [(Z1a 9> \ =0 S pect to

Ao LW ) Pramete—~




@

N oW AN -EQ\R\ Q.k!.c."tﬂvts are L\awo[ [UQ W a (ae.s.;‘a. St

(e st eA“—
L s
\«P> - é Ck \/Xk> Spia oclectels were.
é' crr'\'.)ﬂg\; ‘Pﬂl- _Q_Qe_gz.‘ud:: US‘Q\
t\ecton (4

I 1 Lar i e te “ ‘n'_
Ttu_ OF{'\M\&&%M step u.s.a\\»\j q{\ o:»c@:c ca

e cast as a W_\&*‘“\ € |{ va o U)'\HL wa_ 'l‘nln.‘**

bas 'ch_kw ’

o & mkm.x,\ ?bsrh‘b-fxs as

A
E}

TSI TN L= AV Sy

Cou \“5\—"—&%@ :

\
=l
=

v

TR - e, K bmmy K E.) -

Exd«m:}gg t\ak_:,m\s. : Kiilg'_i,)?(“(i\ = i f&iw_ IX:_GZI-\:::.KIX;)&)— ’XUG)(.)

J'—EU

Ecc,lc o\gm"-w 5 -P(‘ih & \»\(‘ﬁ\ ZKU Gn K (x\

T OO W - T &) LE) %) = <;r,,|£iz,£;

s

The yoralieul s eatmedit  coudleages doon.  to:

= C = S-Ce
= e . k‘\_‘ ] oig ™MA
% 1 ’%\ ﬁ::%msk fox of ovbie|
Fock. Matix > °M"’.J.‘t,t
Cot.m‘c.c:n'l*
o R




®

Horteee —Fock - Rostham

lekS L"L | an

qucv\\rﬁ(dL e,vq‘f\h«

v

CSo\UuJL by &C‘uqouh‘e—‘\\j F‘) and = ix (Sert °'C>
{ J =

F‘ Ou-tpmgs on H:‘s

oW Ssluh‘ov\

So\w_

— nNnew o._L.},‘_(_s

L

new £
ST

yes
J Dol |
Ownee we c;utﬁ-_@e e esner fes, Hae ¢ _&5&3 ey g_
Qe lenon
€} e bt cofBusts B o putiedlan

9 Lomc.‘:j QC a n '{'L\L nvo(u'

TL e move e

nocles a L-H—[c_ L;“‘! one_

I ;w -r\nl{w;\".':. (= '('La_ll_ “HN—SC Cae m"u\e_ulfs gho U\QK +
\lL- o0 PU"'\N\:IQD— ‘Ol{ {—LA-{—— mohen .

Tebeps

e

| é_L_\!MMQ erf‘qULS'. a»\& Qb\cQ C?VQ'F-‘DA& G'E
| ma‘{'fbn .
oL =
'T_‘\Ux we__ Cawn. cﬂa aQ:mawu‘c_s whwre we_ e
Yo nucles & 4he Wave doncfNoA at tle. samez_
\




D

A\ gproadadg CRMD by sy o Electonggahnly Egorlization

&no?oﬂe atowmic Sﬂg_‘m.w.. o &L'D«L‘i— d'geg Q.’L\ O

\

,{”"’”\‘ e__\.c.e:h'm L

E(e) - eG) + X' + +I°&8 -

| Ze polliken,
electmneyahll 5 [e~

F'_awj« %i(‘?c op atam, M &h’i“ ‘M\VL cD_Emu-cu"‘ Uqlucs. ag-\ Hase

?ﬂ'a.m.f_-{--r'é_ =
E(a,) = E ) FXQ + + Tju Gu
|
]jl-f [ _ = Pm(eh‘kk.( X Whow 4 Lo c'o |
pocte\  clovge values é 53 ax well  as abma

l
Pn.ﬁl.}\m E_ Rz :

N} |
U\(R‘.:a) i g E“(Cﬂ +w <— st Ciegy

| s 5 g () ReQu = codmde o
o

q(\ Ao - coulonb

l + Z"‘ \/ (fnln\ €« feredS

0‘-41".5

:l\,—D}maD;“uf thece  clrome vannleles  haye &_ﬁ_ ‘
] 0 o = o _ o~
TS Y AR A -G A e

N

:t %& - " '\'\S‘*TW\ ]“'\MOL_& LLC-C- {‘*Uﬂ%nm'}"\ﬂ\fj




o -‘m-k\ CL%fL (& Cons tra e -

e fowes C’AM(" fale  on any valve 4“\-\{ wamt- becavse

Z.‘Q&’—'fo rbr‘o.

“ w‘klvk g\‘lskan.‘

pmethods it

So e Sk vp  “extended u Lagrowgion

e e &c_mgh A?_ eedawr S g

(.Iu.s-!- ko we

A wc:}k Mﬁ& bmsh’fs\

__aloms choges

L = Z—ﬂmR v 2 ame Oy - UK,

A A ==
ofew ¢ s 2\
£ kovge )
NQ.\.-)*M’:, e_c?L ua.*\“o-e.‘ _ Conmre o\ oC— '('Lv_ Lq_\jm.giv\
o SULE G
M Rb . ’—_"I_lq R
2 PU(R,0)
w_‘&@m = ““'.S__J__' Qoo q
We com Seltt Qe tbe  comstadi™ usihg: -
s o =» S&u=o = Z Q=0
A
(-I—k_, -‘-;\'t\ clome B A constant™ OQ Fe M'Hhvg)

Tt«‘(_s malkes /,\ %

Ae - S K

Nelage—

Maé,;,_:” _"Lir—_ 7@«: ﬂm)




|-.E O’\\)

e an dhen pmeodlel e Syshen en fle Plu.—.mk,

C,\-w%g_, N W—Qm \,JJ‘L\ \H_,Lam L-\ --uulg:F &vm&_&

‘\.« e S*t{:. &t{oe.naﬂ.s_ on %"' Cx(os PS\

Jt = £

Z\ T.C a\m&%g}-.\ﬂq e_a.mttzdw*a-\ 2 Ccm-ud) e

e\t_c{-qu Wnd\ﬁ ge l\tahtﬂ[q ‘z U\EQ—(-}{ 1)

[ ll.‘.uﬂ&’*— c.v\n(.rj.f &i‘nk
3> C___,L_\NJ_w;é_ lve o & l:vﬁ ['W"'"ML (oowl

Hal-  moves M cesPonse b alome et

A& .

Q

|
l /’Y_\ av\\-ﬂ oA EE s;,lu’fva-\! Lk

MOUZS

A—& atova s feanchna o d-mus shadd Ql_t_-_d\}gg

“\’T— Leﬁ pﬂbw\ Q:\'MA.S'_""’ CJ*'-CF—.S > Same ey .

LEN

2 M"‘M sepﬂk\ v 'QM rR

5'5 CL\n-qc_, moves, ocvo S [gcutcr i SPQ’I‘E\

LOM&M\L—S . L 1

H ’ A
H—o" n——d/ a-—-o/ H— c{

?ﬂd—mkm .__’/—’—3 woves bave.

o Q& oz we cem Consiada "}D{RL ci%e_ an each

mole coe

G\ Oler vorimnits:  boud  clomes

bond. polorigdon  (QTPTE)

Lane posdions on spahys C_Dmﬁe_\

Po\\rd‘ poleritabilites,  (AMOERA)




. ‘r\oto Does, i conneed- to CpMD™?

i 1
%G:) e ‘Y CQ_':_:I &"{i‘; \(b-,“({:s\\?‘ 1\ ?.1 ..;'f-:- —-"y:‘- | l(éup
7/\,- lo ';wu b ol o
kil o | Rl g ez
A o g Slaketye
;:(:‘1[“ :\Q’_“ = Cbn&_ - OWC Mals :
?S\q;v—
arcorndl A [ o ~Sham

CPMD as wWe.  wmoue nucles

W -{-L“\«L o'p

orhdele  dean's dﬁ.ﬁqﬁ moa, T£

Ho wq_vLQAAc.‘L‘M s ?.)LPGM"LQ‘Q M e loasy suts -

basis Cmgr:-r_\“m*s e:_\ro\w: M fve

b = oo K

o

—

= Z old X

Tﬂ étwsﬁﬂ Javas 3
=
= CO‘-@&'LM“'S ove_ sxmﬂ

=2

OERAYRIAG)

é‘ﬂCCura’H‘of\ o O'C RS b'f'\m\*'\.\

e ~¢leddoy

S ot = & S
& ke = orthonome
0% n ,
ve = J
My C-yb I ‘a'—:\ né — ZA‘J q
e T J
febBH2us o N A B or‘\-L-.avt.cmql:'H Con.sMrh"f'
a Cotm"cfewh -




o

—




