@?3 F—u"'“'\cr Quow"um "E'“Cj Lccl-ur& '2.

Las-" bime cve debined Hee [Za ‘c@(ﬂ quo/'ien+ \}\A (L(/)= IEq; (A) os a funckion oFf We j/( (0( ’P(ﬂ)) ond
F(cvec( Hat A-cfomsl—m(es' corespend cuth chalicrary peints oF AW

AV\ imrcr-(-am’— corc“wJ cf "’L( s#a-‘lomn‘fy -unmm ic m@a“cqr:

chOUW\‘j : lp &(L‘)) [ Lomt(ed Lelow onc[ acLievl!’ i-"(‘ ‘owr (aoond/ -“«en MmH»yA 3 ”.a sma“es\" CUGAWI‘QC} A
(Callfl— Qo). Fer Wv (Pe M, \-YA(LV)% Q-

R‘wF : lc MM (mum 3 nJ/.rcvtd, i«‘—m-'-'wl 6( ac-’-mlfonor va’w: ,anc' “«m(ofc o @i enva/we. Smu .'l I3 “.c minimum os 5; ) md;&
'(akl(' a“ e:jMva’uts d A o¢ \/q'ulg -’ e minimum ms/—ée 1—[«; QMA“«# clljmvn’ul!.

An a”{mw‘»t Frup M@ L‘e l'"Manali(ﬂ.

Aucma-le ercc:F : Le-" L‘\/,. Le camr'e(fe Lacrrc'} A—c((jmaln-’ﬂ L./i“’l ALB) =0|,.L(J4 GV\C( 06\< G, Icr i=,2Z, ...
]—:Cf my LPG%, (W4 lnavc

Z (;0(;0

Gn|Cn * (a,-a, *

¥-1 s = \¥A(L<’)= ! = L (el + a, > a,
n=e Z:(Cn‘t Z'Cnl"—

ﬂf Mas*" cemvmen Call (ln (lmm'lw"\-“«lg) i< lJInm A = H/ WL(/( -'Lm; rlS'u")L /N'd& lo MP};er Lomdc cn —“«g
dromd alote ew@j of o g\jskM'

T‘ne usual rracedu.re is aQ Fo”aus .

* Hake a voria-"ionoJ angal—z ‘ror -“«e Jfouno( s-lor['c woue—-[:unc-’-!cni %Mz ()_(.a A, -~77L~) ohich clef;mo(g on Some
number (N) of com,o'e»( Fonmekr.v (2.,) 7, ...,71,,).

) COMFWJ'Q '“‘e ije(ljlo quo'[-‘”* &l ((-PAnsnlz) = "_'— (’{-41 "'/RM) ol a ‘FWC‘L'C” Og J'L\C {Zv'].

° Hv‘m'ml;e with n’,g]:ep’- L -H,e 'acrane-‘—!r.s‘- (C)/l; F)(;Lw v Ay /'IN,*) =0 . Hn‘m‘mm J«vec uﬂaer‘
bowmel cn Oromo( shote ener‘jd.

EO 'é' r: (/’l-\,-k, 27,-«:/ //-IN,‘

* IF oncakz s wisely choren, one L\a';es‘ 1, 3:4— ne JuH' uppec boud but ppod voriaticro| eshimade
O‘t &mmc‘ S—'—a"'e am\:;&. ﬂ: (70

_ne 04[\\9 ’rMi-" it ow cwn fr(\jmuij/crca-,-ivi"\tr n concoe—J-:rlﬁ (jooo( \/W‘(ﬂ"‘lcﬁa‘ ov)gor‘ga
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As a ghordord ond illustrative e.cam[)(r, ce cill reconcider the Helium orom. ’Zeca“ Ihe Hemiltonion

2 2
‘Ell 'Ez' _ Z rA ( ' n _’_ " Cz
H:ZMe " 2me e Lt Tial b2, - X, |

(\)C lm,'roduce a ‘Jl\dsica!’j~mullva4‘ed VW’Q{’ icnal Ahsa“’Z pw JrLe G(vw)d d&e C:oue(:u/ic"'ion'-

u)z (e,r)= (Wi: ) ep (_gz M*a))

C\/l’)\lﬂ J’Ll'( ansak 7 T—L‘S is ‘”ne Omwm( s4-a‘l’€ ror -’—L; “mzm Creld uami”wlan !

o2 2 42
2?‘ (Bc‘nrrudn«g a-= ,E&)

L A Y A R o, Y
HZ Tt Zme Ze | ki T il ) HZW‘Z--Ezq/‘z

T‘ne thswa' inlu(l;m i H«A- ei“\er‘ om!of -“ag e'cc"mﬂs‘ Ql'\mld pee' a rtded Jm‘vn, nuclmr clnor e ‘)emqse Jvl«e ollw

eleckron MA” “cereen” some of i} (md el en avesge be at the or(ijm). w cecend elechen \')ud— e ezactfj ot lle a&in
esould have 2=i /-16“’00\’5 exred' <2< 2,

Neew ce need +o ccm’pw"e=

7= (1) -Ze‘(\JxﬂT*'JKlu)

1

! L e
§.(8) - BT B V)-E, (i

,:rsl 1‘-wo -"erm(' COHOCJ 1[fom Vv'l‘u'a' -HAtorEM (u;‘:: T+%\/>
v Eq/? (T) = - E;

e = 5' — = — o e i eort
- Ew} |K.—¥\) = 8 a T2 (L\'? some eale. frem |° order P tarbaticn 1, \\]>

_ 2
So aucoouer/ F{%) = %(“‘274 42 —%fz> , F(2)= _‘;‘? ('22““ Z%) =0 , ond ce minmize

L\.? sehing 2, = Zt% . E(:fec#w(J, we oe S‘U"j Yis of o wit of c‘/\vr(?e. 1< sereened .

27 \*

Pluﬂig I:acll in, 54_] (q{l‘) = —g (T—) & 2.%5 (_%l>. Hou c'oe& "'Lrs Mealwe uP?

Ou\ order rer-’rv!oc«hcn H\ac@ : H .00 (_-'a—?)
‘5‘- crder P'I"’W‘.‘!ﬂ""m ‘“‘eoa t Z?,T (_%z) (G% error ondon W(II’SJIM'J-(; 27 ceoler cerrechien < 0),

2

E:(Ferfmm-k«\ wive: 2,92 (—Z—)

O(/«r \/Wfa‘l,'cno\l recall hae o relodive erom of aboa} 2.57.. ‘Pn“j c(.l CW) I'MP(‘ouc mere L\‘j m‘na(u:.‘no mon
ccmPlrccc.‘eo( ansalz ., A very PoM/-Ful Me“noc/ chen o-Wlicd o emnvla akilll
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Co\n also use voriatiens| mellicds (4—0 om ex"*uv"\) fo S-Lue\ly Ag‘l'n‘ma“‘ﬂ / bowd eccibed shates. First

a Cocmmen ‘|'rrc|r('-

v SuPPose Here 5 o s«(o.s[)ace R och lhat H: S=. Then L)\'j -Lak:gj voriatienal anctz
Hab liec tn Sj eoe con bowd /es-Hma-‘e dhe (ocpest e(l;mwxlue cf /—l ackng o 8

2
Exﬂmrlb Fer \'\o\mcmt cscillaber o ih H={PZ+%M“?X , ce define LZ(II'Z)M" = guwe Fucticne even under y(s>—;<$ and
L? (fﬂ)gdd: gww Corckicne 0dd wnder x> —45 ltm

U L2(R), — L¥(n)

dd even/odel

On hewmeenstt qu oot ok & voriabicral echmate fer Hhe Jfowcf state

[o]
) (<) = egP/-o(Kz)

Bul’ e con a‘.so es‘{'mn‘"z Jflqg rirsl— excited S-J-w'-e (u'nu[« s -”Le |g¢,¢¢"' M”'ij stade in l-—Z mz)odd) . We -L:\ke

o smple (odd) ansalz :
L\/:](x) = X exp (—o<><2>
Conpubng 2efegh quehint ges
FWy = 2 B E ) Flw)c0 Ror -5

This dldt‘l ow Lowvc(/slrwmjrc :

k 3k
Eié,:(d,,)= é{*TO :%L‘u=]:

T e 15 @ useful drekcif, fcrezcm(;le, dou ove c./crkrU ina sdsirem ailh cobaticrod %jmme#r\ug ond i o to
eshimake e fowert ey state cill G&lv(’/l vgular momertum,
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A Mmare systematic and general aﬂarbacln + S"'ud(jfr\ij exciled clotes  with variatcral mefhods uhilizes -uae sc-called

“Mm - Mmax '”AlOfeM i o ﬁscker - Coaf‘an'l’.

N.G. - I’Lw 1S & more nuancac( \Versicn OP -“/«e '”Aeoruﬂ ulnm s*uzbr on o,)ra"'or oi-“n cm4rnuum e:'jem/ecw"crs. (fj(

| cill )““l e tho vesion fer disceete sfee{mm / Fntde dimt [ [4ilb o~ spaces. :}

Tha (Hm-m«x) : Forse(':-ot%)om‘{’ A with diserete cUenva‘ues . ¢ Gy < ..., we have the e7ua“5

dim (8) = K;

\/\/l et cover Hhe Frwﬁ, bobnoke Jlal ahen S = ¢ M{L‘K,L‘?z, ey k"/w; with A'*;FQ”L‘I/K ) e have Mg)( §A= Qy , So
O"\Ij aeed 40 QL“/ -‘—Lal— {:cr ou\er c\,.cfcls a¥ y aKé Mg‘( ‘¥A‘

Q= mm {Mox{&l\(w) lLI'e S§

Forow povposes, H\e Pofﬂ" is LLa{-fcr@g‘jven KH-dim'| subspace SQ N/ 6 get on upper bouncl (oW Y ng Ae

Con compute Yars Lecouse vax §4 i a ok enory) ‘:o(n"o'f Ji reshricked 1o Q, coibis he \wDaH— u@mvalu( of

'|'L¢ res“'ric,"'lcn af A '.'o 8,

W
Tio_g{: \A— {Q‘U .y ¢|¢; Le a Lasfc fcr 8 —nm e L\ov( -I-La"' rc( ('P: ;C,. d:)r [/} S‘lalv‘onw\lj rom"’o’: (F/_\ r(-_-anLed
o &, (A-Fm)IU) e 8* <o

GNA-SWNYD =S (G IA-FW GD e, = O fer 5=«

So (c, -.-,Cu)r I« an aiéem/e&cr of Jhe natnc < | A\ tbr> u/eUmva'm[ R(w) ; S0 Maxtmum ”JVM b\'f

|Wje(J' EIOGI\V'\,Ue.

C_\O"(f%‘i I‘F we selve dhe "secalor E(zuq"'lc'\”
det (<¢¢\A»a>r> —a’<¢s\¢,;> =0 for X
TL\M -LLe K sdubrens a, < G, <. Loy F/Ov-‘de upper L"WC‘S/?S“‘I'MQ"'QS -Fcr “49 \;l'(!" K eUMVD’U!S G.FA :

0; \< g; iz, K
Tl\e bowd form Ao CCMM\? «From “4;1 ccme‘a%‘cn Iy \')u:-" —l—Le \lwml'l‘ana‘ [anc( Ou‘:‘Sinj ‘[’/‘Uf‘\ J’Le
~,>rm| shale

K

L‘/mmh - Z Arde
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