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Bethe[L_, M] := [

unknowns = Tabl e[u[k], {k, M}1;
eqgns = Tabl e[

fiulkl-ug1-1

urkl +1 72\" Mourk] -ufj]+1
(u[k]-l/z]
{k, M

]
sol s = Sel ect [
Sol ve[egns, unknowns],
Lengt h[Uni on[Last /@ #]] == M&
1
M

1
Es=22— /. sols;
kaa ULkl +1/4

{egns, sols, Es // N}

Bet he[4, 0]
{{}, ({1} (0. }}
Bet he[4, 1]
(2 +ur1y)’ 1 1
2l {luiny s =2, qury s 03, {uray s S 4, 80, 40y
T o) o -2 |
Bet he[4, 2]
H (£ +urn)? i+u[l] —u[2] (5+U[2])4 1—u[1]+u[2}}
(**+U[1})4 —i+u[l] -u[2] <7;21+u[2})4 —i-u[l] +u[2]
1 1 1 1
{{u[l] S 2] - } {u[l] N Ul ]»77}}, (12 12.}}
23 23 23 23



2 | Bethe Ansatz Following Staudacher.nb

Bet he[4, 3]

Solve:svars : Equations may not give solutions for all "solve" variables. >

(3+ui1))" (il -u(2)) (isu1] -u(3)

U (~%iuay)t CEeull]oul2) (ieuld] @)
(3+u2))"  (i-u(1)+u(2)) (i+uf2] -u3)
(2iuge))t (E-ull]eul2]) (-ieul2]-ugd))’
(—§+U[3])4 _ (i-u[1)+u[3]) (i-u[2] +u[3])

(-3 +u3))’  (-i-ufl] +u[3)) <—i—u[21+u[31>}'

{{u[l]a%,u[Z]»—(lﬁ),u[3]»%+\/12_},
{ml]e-%,um]%gfpl-j 2),uB}e% p1+jv5j}
{Ml]e—%,uﬂ]ez Ll+j¢§),uw]%% plijEj}
{u[l]»—%,u[Z]»i(—l+ 2) u[3}»%(—1—\5)}

11\/? 1V5h 1\/5—
{u[l]eO,u[Z}e— . , ur3] - . } {u[l]»O,u[Z}» . uj
{u[l]ei, u[2}—>—(1—\/2_), u[3]ei+ ! }

2 2 3
{U[l]e%,u[Z}ef(l—]l\/?),U[S]ei(l+j\/2_)},
{u[l]e%,u[2}95(1+j\/2_),u[3]a5(1—j\/2_)},
{U[l]%%,U[Z]%%(lJr\/Z*),U[3]%E(17\/27)},
{u[l]»—;,u[21ei(fﬁfjﬁ),umei(fﬁwﬁ)},

23 4 4
{U[l]%—i,U[Z}%E(—\/:‘g_+]l\/§),U[3]—>E(—\/?—]'l\/§)},
23 4 4
furay - ! ,u[z]»i(ﬁfwﬁ),u[s]»i(ﬁwmn,

2\/37 4 4
furay - ! ,u[zwi(V?HNK),u[a]»i(ﬁfwﬁ)}},

23 4 4

{12., 4. +0. i, 4. +0. 1, 12., 4., 4., 12., 4. +0. i, 4. +0. 1,
12., 4.+0.j,4.+o.j,4.+o.j,4.+o.jﬂ

Bet he[5, 0]
({3, {33 {0.3}
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Bet he[5, 1]
(3+ui1))’
— =1l
H (-3 +ura)® }
(R L N | {m}

{u[l] »% % (572\5) }} (2.76393, 2.76393, 7.23607, 7. 23607}}



