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Our Algebras. Let sl5, = L(y,b,a,x) subject to [a,x] = x,
[b,y] = —ey, [a,b] = 0, [a,y] = —y, [b,x] = €x, and [x,y] =
€a+b. Sot = ea— bis central and if e~ !, sl /<ty = shy.
Indeed if € is invertible, the map

Pe: sl — sl£+, (y,b,a, x) = (ey, €b, a, x),

is an isomorphism of Lie algebras, and slé K = slé Ja=Db)=
L{y,a, x)/([a, x] = x,[a,y] = =y, [x,y] = 2a) = sb,.

U is either CU = U(E)IR] or QU = Up(sl5,) =
A, b, a, x)[h] with [a, x] = x, [b,y] = —e€y, [a,b] =0, [a,y] =
—y, [b,x] = ex, and xy — gqyx = (1 — AB)/h, where ¢ = ¢,
A=c¢" and B=e ™. Setalso T = A"'B = ¢.

The Quantum Leap. Also decree that in QU,

A(y,b,a,x) = (y1 + Biyz, b1 + by, a1 + ax, x1 + A1x2),

S, b,a,x) = (-B"'y,~b,—a,-A""x),

and R = Y Wkl © a/xk/jlk],! = 1 + hr + O(R?), where
r = y®x+bQa satisfies CYBE, [r12, ri3]+[r12, r23]+[r13, r23] = 0.
¢e extends to QU with ¢.(1) = hi/e and R is ¢e-invariant.

The s, Alternative. With s = ea + b (and t = €a — b), we have
that sl5 is

L<t’y’ s, X>/([l, ] = 07 [Sa X] = Zé_x’ [S,y] = —2637, [xay] = S) 5

withr = y®@x+(s—)Q(s+1)/4e ~ yRx+(sQ s+ 5s®t—1tQ 5)/4€.
The d, t Alternative. With d = s/¢, this becomes

L, y,d, x)[([t,-]1 =0, [d, x] =2x, [d,y] = =2y, [x,y] = €d) ,

withr ~y®x+(ed®d+d®t-t®d)/4.
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