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The Hofman-Maldacena limit

Definition (HM limit)
J; — 00, E — 00, E —J; = fixed, X\ =fixed, J, = fixed.

Remark
Fixing A allows for interpolation between A < 1 and A > 1.

String theory: (Xo = k7) E = ¥2 f rdo = ¥2 f” Vv Adx
where X = xo. So convenient to conS|der infinitely long string.

Gauge theory: tr (Z91W9J2) becomes infinitely long. Relax trace
and consider

Op =) eW(..z22zZW%777 ..)).
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Finite-Gap picture

The story so far,

finite-gap solution to

d+j=0 11
dj—jAj=0
%trji:—liz
| A
by b, b

@ |/ -

ap ap
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Real curves
Recall Q(x,0,7) = Pexpf[ (o) 1X2(j —x xj), hence
jesu)=jl=—j=0(x) = Q(i)fl

Conclusion
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Real curves
Recall Q(x,0,7) = Pexpf[ (o) 1X2(j —x xj), hence
jesu)=jl=—j=0(x) = Q(i)fl

Proposition
I det(y1l — Q(x)) = 0 admits an antiholomorphic involution

P =T, (X,§)— (X,¥70).
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Real curves
Recall Q(x,0,7) = Pexpf[ (o) 1X2(j —x xj), hence
jesu)=jl=—j=0(x) = Q(i)fl

Proposition
I det(y1l — Q(x)) = 0 admits an antiholomorphic involution

= (X,y7h).
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Real divisor
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Real divisor

Q: Which divisors on these real curves generate real solutions?

Definition

Let Z = (w) be the canonical class. Then 4 is said to be real if
30, 7) - #3(0,7) ~ Z - (00F)? (00 )?

In other words, 3dQ mero. with (dQ) =4 - 74 - (cot)2(c0™) 2.
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Real divisor

Q: Which divisors on these real curves generate real solutions?

Definition

Let Z = (w) be the canonical class. Then 4 is said to be real if
30, 7) - #3(0,7) ~ Z - (00F)? (00 )?

In other words, 3dQ mero. with (dQ) =4 - 74 - (cot)2(c0™) 2.

s Si S =
&7 fﬁf/

SRV 4




HM limit Reality Elliptic Conclusion
0ooe 00000000

The Liouville torus T9+1

Proposition

2ImA(3(0,7)) = AZ - (00")?(007)?):
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The Liouville torus T9+1

Proposition
2ImA(%(0, 7)) = A(Z - (00")*(007)?).

real finite-gap sol.

dxj=0 1:1
dj—jAj=0 -
%trji = —K?
by by b3 ' boo
T9 xSt

a; ap ag Aoco
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Elliptic solution

Let ¥ :y? = (X — Xq)(X — X1)(X — X2)(X — X).
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Elliptic solution

Let ¥ :y? = (X — Xq)(X — X1)(X — X2)(X — X).

K'=|a2el  k=y1-(K)
—%| d — K (k’
w= _‘é)‘.(ilK()Ii2)|7X’ T= fw= IKEk)) :
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Conclusion
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Elliptic solution

Let ¥ :y? = (X — Xq)(X — X1)(X — X2)(X — X).

K'=|a2el  k=y1-(K)
—%| d — K (k’
w= _‘é)‘.(ilK()Ii2)|7X’ T= fw= Ing)) :

dp defined with usual double poles at x = +1.

1 7TI<6’X1—)_(2‘ (1 1)
= [dp=—"2L 22 (=4 =),
2r Jo T 2K \yr T y-
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Elliptic solution

Let ¥ :y? = (X — Xq)(X — X1)(X — X2)(X — X).

o= [azg]. k= vIT0R
—%o| d _ iK (k'
w= _‘é)‘.(ilK()Ii2)|7X7 T= fpw= IKEk)) 2

dp defined with usual double poles at x = +1.

+

/ _ﬁK’Xl—X2‘< 1)
2K(k)  \y+ y-/

. .. _y2
o-periodicity: 72'(("):/1 L=2n = |X%+;2_| vV =

Y+—y—
y++y—*
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k — O limit

Proposition
k — 0 (& k’ — 1) is a weak amplitude limit .
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k — 0 (& k’ — 1) is a weak amplitude limit .
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e genus reduced by 1.
e k =~ 0 is a small perturbation of 1-gap solution.
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k — O limit

Proposition
k — 0 (& k’ — 1) is a weak amplitude limit .

Remark

e genus reduced by 1.
e k =~ 0 is a small perturbation of 1-gap solution.
e ... semiclassical quantisation.
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k — 1 limit
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k — 1 limit

Proposition
k — 1 (& k/ — 0) is a limit of the HM type.

In particular E = v Ak — oo

Conclusion

50
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k — 1 limit

Proposition
k — 1 (& k/ — 0) is a limit of the HM type.

[ \‘L

| ! !
T
| | \
%2 C/WW“ %o ‘%

In particular E = v/Ax — oo but

(552} B () (e ) <

AN b

Conclusion
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Condensate ‘cuts’

/dp:O, /dp:27rn.

a b

Definition

The quasi-momentum is the Abelian integral p(x) = f;w dp.
b

|

[

% i

a“

%1\

Recall that

X3

W
U/
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Condensate ‘cuts’

Recall that
/dp:O, /dpzzwn.
a b

Definition
The quasi-momentum is the Abelian integral p(x) = f;(w dp.
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HM limit
Condensate ‘cuts’
Recall that
/dp:O, /dp:27rn.
a b
Definition
The quasi-momentum is the Abelian integral p(x) = f;‘o+ dp.
b b b
“'Xl : X [ X; XZO
|
| |
v A o
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Exact solution

Writing g = ( Zzl %2 ) € SuU(2),
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Exact solution

Writing g = ( 223 %Z ) € SU(2), we have
~Zy 73

©3(X —ipy)

= Cogfgeotx) 7P PR T,
O1(X —ip_) N ST
2= C o) P (o7 K T i)

where ©,,(-,k),Z,(-,k) are Jacobi ©- and ¢-functions, and
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Exact solution

Writing g = ( 223 %Z ) € SU(2), we have

A

O3(X —ipy) S =
71 =C—r———2— exp (Zo(ipL)X +iviT +igp7 ),
! ©2(ip+)©0(X) (2 * * 1)

O1(X —ip-) e =
z ——————=— exp (Zo(ip_)X +iv_T +ip; ),
" T60(i5-)00(X) ( 2

where ©,,(-,k),Z,(-,k) are Jacobi ©- and ¢-functions, and

Definition

Focus on a ‘single hop’ region o € [=%, T] & X € [-K,K].
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Soliton limit (k — 1)

iK (k")
Recall that motion
linearises on Jacobian

K (k)
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Soliton limit (k — 1)

iK (k")

Recall that motion
linearises on Jacobian

K (k)
Proposition
Inthe limitk — 1
cos(p-) o= .
= ————> exp(ivyT +i ,
1 cosh(X) p( + @1)
sinh(X —ij_) e .= g
= ————=——=explitan(p_)X +iv_T +1i .
cosh(X) p( (7-) 902>

which is known as the dyonic giant magnon on S3.
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Conclusion

e Study of elliptic case = 3 two interesting singular limits

k —1
I

kﬁo'/gxf,\l\r.xl XZL[
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e Study of elliptic case = 3 two interesting singular limits

k —1
-
e
k —0 /xf\ X1 Y,
res X2 5
s 2
S
2 o
\\’LL %y X2 S
\/‘/\4
—

e Multiple giant magnon solution as singular limit?



HM limit Reality Elliptic Conclusion

Conclusion

e Study of elliptic case = 3 two interesting singular limits

k—1
.
NN
k—0 /& X v
/ ! X2 /71%
S
s
S&
2, :
L - b
\&, % s
e
T

e Multiple giant magnon solution as singular limit?
o Partial degenerations?
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