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[Mpenen cnaboii cea3u

H=Hg+ Hp + H;

D plt) = ~ilHi(0), p(0)],  Hy(r) = s ) pr o 1
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[Mpenen cnaboii cea3u

Torpa BBegém

Ay(w) = Z () AII(g")

e/ —e=w
Paznoxenne

Ay =) An(w)

€CTb HW YTO MHOE KaK pa3sioxkeHue onepatopa A, No cobBCTBEHHBIM
onepaTopam cyneponepaTopa [Hg,-]. [eiictButensHo

[Hs, Aa(w)] = —wAa(w)
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[Mpenen cnaboii cea3u

eiHStAa(w)efiHst — efitha(w)

B,(t) = eiHBtBae_iHBt
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[Mpenen cnaboii cea3u

Hanoxum ycnosue

(Ba(t)) =0
Beeném npeobpazsosanne Pypbe KOppensinoHHbIX yHKL Wi
pesepByapa

+oo )
Tas@t)= [ dse™ (BL®Bat - )
0
N PasnioXunm
1 .
Faﬂ(wa t) = E’Yaﬁ(wa t) + ZS&B(W) t),

Sap(1) = 5:(Tag(,1) ~ Tha(@ 1)), Yas(e,7) = Tag(®) + T, )

7
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[Mpenen cnaboii cea3u

B npeacraBneHnmn B3aI/IMO,D,eI7ICTBI/|$|Z

%ps(t) = —i[Hps(t), ps(t)] + D(ps(t))

lamunsToHnan J1ambosckoro n LLTapkosckoro casnros:

Hrs(t) =) Sapwt)AL(w)As(w)

w a?lB

Hwnccnnatop

Dlps) = 3 3 vaalent) (Aawpsidl ) - AL A). s} )

w a7ﬁ
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[penen cnaboii cBA3n: pr3nYecknii BbIBOL

d

5Pt = —ilHy (). p(t)

p(t) = pl0) — i /0 [Hy(s), pls))ds

et) = =110 p0) i [ 116). )

d . [t
< ps(t) = ~i Tep Hy(), p(0) ~ i /0 [Hy(s), p(s))ds]

Ecan npepnonoxuts Trp[H(t), p(0)] = 0, To

%ps(t) =- /Ot TrplHi(t), [Hi(s), p(s)]lds
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[penen cnaboii cBA3n: pr3nYecknii BbIBOL

1) NMpubnnxerune BopHa:

p(t) = ps(t) ® pp

Sosty=- [ Teg [Hi(t), [Hi(s), ps(s) ® pallds
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[penen cnaboii cBA3n: pr3nYecknii BbIBOL

2) Mpubnuxernne Mapkosa:
ps(s) = ps(t)

ps(t) = [ Teald o). [11(5)pstt) @ pilis

— ypasHetue Pegdunbpa (Redfield).
Mpeobpasyem:

S os(0) =~ [ TealH1(0).1Hy(t — ). ps(0) s
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[penen cnaboii cBA3n: pr3nYecknii BbIBOL

3) Mpubnuxenne BopHa-Mapkosa (He He3aBuCMMOE OT
NpeabIgyLwnx npubANXeHNiA):

4 (t)——/+OOTr (), [H(t — 5), ps(t) ® pillds
dtﬂs = ) BI411(T), [T » PS PB

Mpeobpasyem:

st = [ T Nep(Hi(t — 8)ps(t) @ piHi(t)-

—H(t)H(t — s)ps(t) ® pp)ds + h.c.
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[penen cnaboii cBA3n: pr3nYecknii BbIBOL

Hi(t) =) e ™Ay (w) ® Ba(t) = Y _ ™Al (w) ® Bi(t)

oW a,w

/ T T (Hi(t - $)ps(t) © pHi(8))ds =

+oo . o,
=>.> / Trp(e ™™™ As(w) @ Ba(t — s)ps(t) ® ppe™ Al (') ® BL(t))ds =

Bw a,w’

i(w’ / +ee ws
= Y YA wps(DALW) [ dse™ Ten Bilt - )ps L)
0

a,Bw’w

Faﬁ(t»w)
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[penen cnaboii cBA3n: pr3nYecknii BbIBOL

+oo
/0 Ten(Hi () Hi(t - )ps(t) @ ps)ds =

=>.> / AL (W) ® Bl (8)e 9 A (w) ® By (t — s)ps(t) ® pp)ds =
B w a, w
i(w’ t ’ oo i
= 3 AL A @ps(e) [ dse Tep BLOBs(t - 9o
a, 8w’ w 0
Tag(t,w)

%psm: S Tt w) (Ap(w)ps (DAL (W)~ AL (W) Ap (w)ps (t))+hc.

a,Bw’,w
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[penen cnaboii cBA3n: pr3nYecknii BbIBOL

4) CekynsipHoe npubnvxeHue:

L ps(t) = 3 Taplt, ) (As(@)ps(t) AL ()~ AL () As()ps (1)) Hhe.
a,fB,w
Mpeobpasyem:

a,B

;
(Z Faﬁ(taW)AB(W)PS(t)AL(W)> =Y Tap(t,w)Aa(w)ps(t) Al (w) =
B

= Tpalt,w)As(w)ps(t) AL (w)

a,B
D Tap(t,w)As(w)ps ()AL (W) +hec. = D (Tap(t,w) + Ta(t, w)) As(w)ps(t) AL (w)
B B Yap (t,w)
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[penen cnaboii cBA3n: pr3nYecknii BbIBOL

S Casltal AL A )= 3 (Gres(te) + i8ua(t) ) AL()A5()os()

a,B

a,B

His =Y > Sap(tw)Al(w)Ap(w)

w aiﬂ

I <A5<w>psAL<w> - UL As(0) 05}

w a7/8

:
(Z Pap(tw)An(w)As(w)p (t)) => (%%B(LW) - iSaﬂ(t»W)> ps ()AL (w) Ap(w)

O
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CrauvioHapHblii pesepByap

Hanomuum, yTto
. — _iHptp —iHpt
Bj(t)=e Bje

MosTomy B Nt0GOM COCTOSIHUM CTALMOHAPHOM OTHOCUTESNBHO
cBobogHoit asontoumn e~ Bt ppetlBt — 5 oppensunoHHble
dyHKLMN pe3epByapa TakXXe SIBASAIOTCA CTaLVMOHAPHLIMM

Trp Bl(t)Bj(t — s)ps = Trg Bl(s)B;(0)p5
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CrauvioHapHblii pesepByap

Hanomuum, yTto
. — _iHptp —iHpt
Bj(t)=e Bje

MosTomy B Nt0GOM COCTOSIHUM CTALMOHAPHOM OTHOCUTESNBHO
cBobogHoit asontoumn e~ Bt ppetlBt — 5 oppensunoHHble
dyHKLMN pe3epByapa TakXXe SIBASAIOTCA CTaLVMOHAPHLIMM

Trp Bl(t)Bj(t — s)ps = Trg Bl(s)B;(0)p5
HeiicTBnTensHo,

TI'B B]:(t)BJ (t _ S)PB _ T‘I‘B e’L'HBtBlie—iHBteiHB(t—s)Bje—iHB(t—s)pB —
=Trp eiHBSBZe*iHBSijB =Trp B,:(S)Bj (0)pm
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CrauvioHapHblii pesepByap

Hanomuum, yTto
. — _iHptp —iHpt
Bj(t)=e Bje

MosTomy B Nt0GOM COCTOSIHUM CTALMOHAPHOM OTHOCUTESNBHO
cBobogHoit asontoumn e~ Bt ppetlBt — 5 oppensunoHHble
dyHKLMN pe3epByapa TakXXe SIBASAIOTCA CTaLVMOHAPHLIMM

Trp Bl(t)Bj(t — s)ps = Trg Bl(s)B;(0)p5

HeiicTBnTensHo,

TI'B B]:(t)BJ (t _ S)PB _ T‘I‘B e’L'HBtBlie—iHBteiHB(t—s)Bje—iHB(t—s)pB —
=Trp eiHBSBZe*iHBSijB =Trp B,:(S)Bj (0)pm

N T'pp(w) He 3aBNCAT OT BpemeHN.
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[Mpumep

2-ypoBHeBasi cuUcTema:
HS = Wpo04+0—

Hanomtum, 4to A, (w) onpegensnuce Kak pasnoxerue A, no
cobcTBeHHbIM onepaTopam cyneponepatopa [Hg, -]

[Hs, Aa(w)] = —wAq(w)

fcHo, 4To cnekTp BopoBckux YacTtoT coctouT u3 3 uncen 0, wy ¢
cobCcTBEHHBLIMM OnepaTopamMu:

[H37Ui] == _(:Fw0)0i7 [H570+U—] = 07 [H57I] =0
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[Mpumep

Takum obpasom,
Ao (Fwp) ~ oy, Aq(0) ~ o, + const

Takum obpasom, obwwin Bug ypasrenus [KCJ1 gns neyxypoBHeBoii
cuctembl B npegene cnaboii ceasw, onpegensiercs:

2 2

1 1

+ y(~wo) (J+p0— — 50-04p = 2p0—0+) +

1 1
D(p) = ~v(wo) (0—po+ — 5040_p— pa+a_) +

+7(0)(o2p0. — p)

His = Awojo_

OcHoBbI TeOpuK OTKPBITLIX KBaHTOBbIX cuctem. Jlekunsi1ll — TepeTéHkoe AnekcaHap



[Nepexop B npeactasnerHue Lpeantrepa

B cnyyae 2-ypoBHEBOI CUCTEMBI Mbl Y>KE€ BUAENMN, HTO
[Hs, Aa(w)] = —wAqu(w)
MpusoanTe, K TOMY, 4TO
e~ ilHs, - JtpeilHs, -1t _ p

e” s W H g, - Jes I = [Hyg, -]

MosaTomy nepexon B npenctasnenue LLpennHrepa ocyuiectensercs
npocTo nocpeactsoM 3amenbl Hyg — Hg + Hr g
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