M-F , 30. April 2002

(a-o)(b-o)=a-b+i(ax b)-o

Be'=1 ~ 0,B7'=-B"1(§,B)B™!

1
3H8M(w) — /ds esM(w) [BMM($)] e(l—s)M(w)
0

(X(s) :=(0peM)eM | 9,X(s) = (Opes™M M)e M — (JuesM)Me M = esM (9, M)e=M | folds... und || -eM))

eABe_A = e[A’ ]B == B+ [A,B] +% [A7 [AaB]]+

(X(s) :=esABe™*4 | 9sX(s) = 54 [A,B] e=*4 = [A,e*4Be™4] = [A,X(s)] , X(0)=B ~ X(s) =e*[4 1B))

Baker—Campbell-Hausdorff formula :

e 1 1 — e_s[Ba ]e_[A7 ] n
edel = eATBHX L X = Z /ds ( )
n=1 0

14+ n

B = % [A,B] +O(kubisch)

(efesB=: e C(0)=A, A+B+X =C(1) = A+ [}ds C', C' = 8;C(s) , B = 05¢° = [}dt !C'e1=1C | d.h.

eCBe=C = [Jdt e!CC'e™tC | €O 1B = [latelt®: 1C" | [C, 1el® 1B=(el® 1-1)C" , ' =g(e"[% 1)B mit

9(x) = T2 = 0 O = 1+ 202, U Undmun 716 1y = emCeC = emoBemAgedesB = oo [P 1= [4 1y )
det(e?) = eSP(A) | Ist A =In(U) moglich, so det(U) = eSP[n(U)]
(95 det(€™) = i { (A )15 (€ M)2ja (€ N)gjg oo+ (€M)1j1 (A )i (e N)ajy oo + ...}
= Avrejjn (€ )e (€M)2i2 (€ MN)ajs -+ Aseejyjn (€15 (€ N)eja (€ )3j; + -

ist £# 1im 1. Term (oder # 2 im 2. Term etc.), so kommt es auch an einem
anderen Faktor vor, und ( )¢5, ( )¢j, verschwindet wegen e-Antisymmetrie. Ergo

= Augj gy (€)1 (eM)2ja (M35 + Anaejy iy (€)1, (€425, (€M )ajs + -

= Sp(4) det(e*®) ~  det(e®) = Ce*SP™) und C=1 wegen det(e®) =1 bei s =0 )

A, B, C, D seien N x N-Matrizen. det und Sp verarbeiten 2N x 2N—-Matrizen :

det <é g) = det (D) det (A — BD"1C) = det (A) det (D — CA~!B)

( (é‘ g) = (’(‘)‘ g) [1+(A51D°_1) (g g)} , det(...) = det(A) det(D) det [1+ A ] mity = (g 15) und

R=A"'B,S=D7'C. In(det [1+y])=Sp(In[1+¥])=Sp (M — $m 2+ M3 — m* +...) , Sp(M""&:) =0

det [1+W ] =eSP= o~ SP(RS)— 5 Sp(RSRS)— 3 Sp(RSRSRS)—... _ Sp[In(1-RS)] _ det(1 — RS) = det(1 — A~1BD-1(C) )

—U Ut =UU Yy, —igA, =UU 1),,4+U(=igA,)U ', DY := §,—igA] =UD,U ",
|p,,D,1Y = [UDU, UD, U =UD,D,U" ~UD,D,U" =U [D,,D,] U™" .
(04, f1 = fu ~ Fut=2[Dy, D] = Appy— Aun —ig [Ay,A,] und Bl = UF, U™
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