Gaussovy integraly

e jednorozmérné integraly
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e vicerozmérné integraly
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Operatory, komutacni relace
e komutacni relace |:Qj, pki| = ih(Sjk, |:f/j, Qk] = ih&jlel, [f/j, pki| = ihgjklﬁ)l

[ﬁj, [A/k} = ihﬁjklle

e sférické souradnice Ql = rsinf cos p, QQ = rsinfsin g, Q3 = rcosf
P = —ih (COS % Smeaar :isrjlfe% Rk 4 Q:OS ('0%)
Py = —ih (smgosm 9; :an%% + w&ﬁe) Py = —ih (cos 0% — SH;H%)
L =ih (cos @ cot 8% + sin cp%) , Ly =ih <singpcot 0% — Cos go%) , Ly = —zh%
. 2
L2 = [sml?ea?ﬁ * s;ea&e (S neaae)}
Linearni harmonicky oscilator
e spektrum flwn = hw (n + %) Up, NE”y
e vlastni funkce (€)= (M)t A H,(6) e, 6= /My
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e Hermitovy polynomy H,(z) = (=1)"e* I5e
Hy(z) =1, Hi(2) = 2z, Hy(z) =2(22> — 1), H3(z) = 42(22* — 3)

e posunovaci operatory Gy = /2 ©(QTF o P), [H,iy] = hwiy, [a_, 4] =1
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Q= 2Mw(a++a,), =1 5 (a+—a),H:hw<a+a+§>

1
arln) =afin+1), a, =vn, of =vn+1, |n) = ﬁdf‘r\(])



Moment hybnosti

e spektrum L3Yim = mhYim, L2Y,, = R+ 1)Yy,l€Zy, me{—1,... 1}
e kulové funkce Yim(0, ) = Cin P™(cos6) ™2, |Cipl?® = %
e Legenderovy polynomy PM(t) = %%(tz — 1)t
Yoo(0, ) = L, Y(0,0) = —\/Esineew, Yi0(0, ) = \/Ecos 0, Y1_1(0,p) = \/Esin e "¢
VAar 8w 47 s
e posunovaci operatory L. =1Ly+iLy, [Ly,Ly]=+hL,, [L2, L] =0

Lill,m) = ot [l,m+1), af = hy/I(I+1) —m(m £ 1)

Izotropni oscilator

e spektrum hamiltonidnu [ﬁbn,hm = mu(2n+l+%) Unims Ml €2y, me{—l,...,1l}

A 2 1
e spolecné vlastn{ funkce H, Ls, L? Unim(£,0,0) = Ky & e Llnﬂ(fg) Yim (0, o)
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e Lagguerovy polynomy Li(z) = & e227F L (e772"HP)

Li(z)=1, Li(z2)=1+8—=

Vodikovy atom

e bodové spektrum hamiltonianu FI@DNJ,m = —% UNim, N=n+1+1, R= AngQ
e spolecné vlastni funkce ﬁ, Ly, L2 Ynim(E,0,0) = Ky (N—T)le NaL%JF} 1(]3;” VY (6, )
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Castice v nekonec¢né potencialové jameé

e spektrum hamiltonianu Hiy, = Epthy, E, = LM (”—”F)Q, nelN
)
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e vlastni funkce Un(x) = \/La sin (2 (z — a
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Kvantové tuhé téleso
e spektrum hamiltonidnu Hipp () = Zi dzz’" = Enm(@), Enm = 55,
e vlastni funkce U () = \/%—ﬁe"m‘p
Zobecnéné vlastni funkce
(65 Pi0) = pi(050), 0p(F) = Ageil?
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=9(p), (o dy) = 0(p

e operator hybnosti
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e operator polohy (0a, ij) a;j(6z,v), da(Zd) =0(z—a)
(62.0) = [ 807 - D(@)d's = v(a), (Ga0) = 8(a - )
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Integraly pohybu
e A je integrdl pohybu <= %[I:[, Al + %—‘f =0
Spin
® SlOZky spinu [Sj, Sk] = ithlel, S = 50;
[O‘j,O‘k] = 2iejklal, {Uj,(fk} = 25jk]l, 00k = 5jk]l + z'ejklal
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e Pauliho matice
= < 10

e spinor s kladnou projekei do sméru 7 = (sin 6 cos ¢, sin 0 sin ¢, cos 6)
Lo e~'% cos 4
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e feSeni Pauliho rovnice pro spin v homogennim magnetickém poli B(
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Poruchova teorie
H=Hy+cH' H — g H —E Eu(e)=EY W 2P
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e oprava druhého radu



