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1. Solving Watson’s Equations

@ For diagonal theories, the solution procedure is standard and easy
to generalize to BPTFs.

@ Since the replicas are mutually independent S, , ., (0) = (Saya, (0))%4
where a; o are particle indices and i, j are copy indices.

@ The usual starting point is finding a minimal solution to the equa-
T|M1M2 (0 0 ) . T\Mluz (0)

tions for two-particle form factors F, ;. Foin

@ Watson’s equations can be written as:

FLIM2(0) = Sy s (0) Fop 2 (—0) = F L1221 (—0 + 2rin)

min min min

@ For IQFT there is a systematic method for solving this type of
equation. The starting point is an integral representation of the
two-particle scattering matrix:

Su) = | [ Fraosn | =

Tlab, gy dt fap(t)
Frnin (0) = N exp [/o t sinh(nf) § 27

for a,b in the same copy.
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2. Towards a Full Solution

@ Once we have a minimal two-particle solution it is easy to show
that a function of the form

Tlay... Tla;

Flo @, o) o J] Fie® (6: - ;)
1<i<j<k

solves Watson’s equations for any particle number. So a function

of this type must be part of the general solution.

@ We must now incorporate the necessary poles. Here we will just
look at the case without bound states.

@ For two particles the following function is what we need:

Two-Particle Form Factor

- T)sin = FTIM(Q)
FJ"(0) = < min ith Fy = (T
2 (0)= 2nsinh (Z=2) smh (zt0) Fﬂza(zw) " b =D

@ Satisfies all equations (exercise!). Has simple poles at § = i and
6 = im(2n—1) on the extended physical sheet Im(#) € [0, 27n].The
function containing the poles is even and 27n-periodic in 6.
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3. Form Factor Ansatz

@ We need a function with the following features:

1) Includes the product of minimal form factors.

2) Has the correct number of kinematic poles.

3) Apart from the minimal form factors, any other function in-
volved must be symmetric 2wn-periodic in all rapidities.

General Ansatz for Particles in the Same Copy

FTI% 6y, 0) = HE Q- @y, ., 21)
FTlaie (6; — 0;)

« H min

) 5
1<i<j<k [(azi —ewaz;)(z; — 6%$i):| "

@ The functions @ must be combinations of elementary symmetric
0,
polynomials on the variables x; = ew . Hj are 6;-independent.

@ Additional poles are present if there are bound states. They will
Tuly imuly

take the form: (z; —e = xj)(x; —e n ;).
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4. Tackling Different Copies

@ All form factors can be related to a form factor of particles in the
same copy. Also the form factors of 71 are related to those of T.

@ This follows from permutation symmetry among copies and the
properties of the BPTFs. For example:

Useful Properties

FTI(E (b, 1+k)(9) _ F;’\(a»j)(bij%)(@) _ FJ‘(G’I)(b’1+k)(9)
FeD®D gy = pTIODED oG 15 —6) for j>1
FT\(G i) (b, J)(@) _ FJT\(G»"*i)(bvn*j)(Q)

FT”(E 1)(b, J)(e) — FJ‘(“»1)(”71)(2W(J' _ 1)2 e 9)
F]Z’lm Mk( 79k) _ F’Z’\ay..ak(e?’e%z’.”’gik)’ J1 > g2 > gk

e Here p, = (ap,j,) and 67 = 0 + 27i(j — 1).

@ A special feature of the twist field form factors is that they must
all vanish at n = 1 (except for (T) — 1).

ro-Alvaredo, City, University of London https://olallaggi2l.weebly.com/



5. Application: Sum Manipulation

@ In Lecture 3A we will study the two-point function ,, (0[7°(0)7(£)|0),,
and its form factor expansion. The sums below will feature:

) One—particle form factor:

ZZFT\N FTT\,L nZ‘FT\(a 1)

a=1j=1

= nz ’Fﬂa

@ Two-particle form factor
N

Z zn: F7leipz (9) [FTT\MN’z (9)]*

ay,az=1j1,j2=1

N n
=n Y S FTIeD20) ) [FTWal,l)(az,j)(e)]*

ay,az=1j=1

al,az=1

ay,az=1

2 n
‘FT\(al,l)(az,l)(e)‘ n Z ‘FT\(az,l)(al,l)(Qm(j —1)-6)
) =2

Q]

2 nol 2
‘Fﬂalaz(ﬂ)’ Jrnz ‘FT\aztn (2mij 79)‘ :|
j=1
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