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P -íå÷åòíûé ãàìèëüòîíèàí ñëàáîãî
âçàèìîäåéñòâèÿ

Ïðèâåäåì ÿâíûé âèä îïåðàòîðà P -íå÷åòíîãî âçàèìî-
äåéñòâèÿ ýëåêòðîíà ñ ÿäðîì:
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Ñëàáûé çàðÿä ÿäðà QW (A× V âçàèìîäåéñòâèå):
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Êîíñòàíòà κ (V × A âçàèìîäåéñòâèå):

κ ≈ 0.6(1− 4 sin θW ) ≈ 0.05

Àíàïîëüíûé ìîìåíò ÿäðà
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Àíàëèòè÷åñêàÿ îöåíêà äëÿ κa ïîëó÷åíà Ôëàìáàó-
ìîì, Õðèïëîâè÷åì è Ñóøêîâûì:
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ßäåðíûå ðàñ÷åòû àíàïîëüíûõ ìîìåíòîâ äëÿ Cs, Tl
è Bi äàþò ðàçíûå çíà÷åíèÿ κa â èíòåðâàëå 0.2�0.5.
Ýêñïåðèìåíò íà Cs äàë (Wood et al):

κa(Cs) = 0.37(6)



Öåçèé (Áîóëäåð)

A(6s → 7s) = M1 + iβE + E1PNC

ImE1PNC

β
= −1.5939(56)
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ãäå E1PNC è E1SD � ñïèí-íåçàâèñèìàÿ è ñïèí-çàâèñèìàÿ
P -íå÷åòíûå àìïëèòóäû. Íàèáîëåå òî÷íîå èçìåðåíèå
β äàëî:

β = 27.02(8) à.å.

Îòñþäà ñëåäóåò ÷òî:

E1PNC(6s1/2 → 7s1/2) = −i · 0.8375(33) · 10−11 à.å.
E1SD(6s1/2 → 7s1/2) = i · 0.040(6) · 10−11 à.å.



Òàëëèé (Ñèýòë, Îêñôîðä)

A(6p1/2 → 6p3/2) = M1 + E1PNC

R ≡ Im
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Äâà íàèáîëåå òî÷íûõ èçìåðåíèÿ ýòîãî îòíîøåíèÿ
äàëè:

R =

{ −14.68 (17), Vetter et al

−15.36(45) Edwards et al

Çäåñü âåëè÷èíà M1-àìïëèòóäû èç ýêñïåðèìåíòà èç-
âåñòíà ïëîõî, íî äîñòàòî÷íî òî÷íî âû÷èñëÿåòñÿ. Ïî-
ýòîìó, ñðàâíåíèå òåîðèè ñ ýêñïåðèìåíòîì äåëàåòñÿ
äëÿ âåëè÷èíû R.



Ó÷åò ýëåêòðîííûõ êîððåëÿöèé
P,Q-ðàçëîæåíèå è ýôôåêòèâíûå îïåðàòîðû

P : a†iNv
. . . a†i1|Ψcore〉,

Q :





b†n1
a†iNv

. . . a†i1|Ψcore〉,
b†n2

b†n1
a†iNv

. . . a†i1|Ψcore〉,
. . . . . . . . . . . . . . . . . .

Â ïîäïðîñòðàíñòâå P îñòîâ çàìîðîæåí è ìû ìîæåì
èñêëþ÷èòü îñòîâíûå ýëåêòðîíû, óñðåäíèâ îïåðàòîð
PHP ïî îäíîäåòåðìèíàíòíîé ôóíêöèè îñòîâà:
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Çàïèøåì ïîëíûé ãàìèëüòîíèàí H è ïîëíóþ âîëíî-
âóþ ôóíêöèþ â âèäå:

H = PHP + PHQ + QHP + QHQ,

Ψ = PΨ + QΨ ≡ Φ + χ.



Ìîæíî îïðåäåëèòü ôóíêöèþ Ãðèíà â ïîäïðîñòðàí-
ñòâå Q:

RQ(E) = (E −QHQ)−1

è èñêëþ÷èòü χ èç óðàâíåíèÿ Øðåäèíãåðà:

Heff(E)Φ = EΦ

Heff(E) ≡ PHP + Σ(E)

Σ(E) = (PHQ) RQ(E) (QHP )

Óñëîâèå íîðìèðîâêè äëÿ Φ ïðèáëèæåííî èìååò âèä:

〈Φi|1− ∂EΣ(E)|Φk〉 = δik.

Äëÿ âû÷èñëåíèÿ íàáëþäàåìûõ ñ ïîìîùüþ ôóíêöèé
Φ îïðåäåëèì ýôôåêòèâíûé îïåðàòîð Aeff òàê, ÷òî

a = 〈Φ|Aeff|Φ〉
Äëÿ îïåðàòîðà Aeff ñïðàâåäëèâî ñëåäóþùåå âûðàæå-
íèå

Aeff = PAP (DF)
+ PHQ RQ(E) QAP (RPA)
+ PAQ RQ(E) QHP (RPA)
+ PHQ RQ(E)ARQ(E) QHP (Str.Rad.)


