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What is boundary operator? Let us consider an OPE
O1(x)0,(y) = Z Cr; " (z — y)Ok(y)
z and y are nearby:in cogrdinate space Is equivalent to the condition that k;
and k; are far away in momentum space. If we setk; = kr, + 2q, ks = kg — 2q,
then-when zislarge
O1(kr +29)0s(kr — 2q) = Y Cr; " (kr + 2q)Ok (kL + kr)
Boundary operator is defined as theKO(zO) order of the OPE. In the language of
correlation function, the OPE. is
(O1(kr 4+ 2q)O5(kr — 2q)® (k) - - - ®(kp—1))
=Y Cfy(kr +2q){Or (kL + kr)®(ks) - - ®(kp-1))

If - Oyand Oy are tvI\{/o fundamental fields ®(k,) and ®(k;) -, after LSZ reduction,
we get n-point amplitude under (1|n] shift. The boundary contribution under (1|n]
shiftis B = (& (ky) -+ - ®(kp_1)|OM™ (k1 + E,,)|0)
It is a form factor with boundary operator and undeformed particles.
How to obtain the boundary operator? Split the field into hard part * and
soft part &, under(1|n] shift, the z dependence only enters through

Z(2) = —i / D® exp (z'sg‘[cpf\, @])@A(kl + 2q)®* (k,, — 2q)
where S2 contains terms quadratic in'®%, and the boundary operator is the 0(2°)

order of Z(z) around z = co. S5 can be written as

S = %@AD(@)@A ;. D(®) =Dy +V(®)

Finally we can-get
2(2) = (1+V(®)Dg")

So once D(®) is known, Z(z) is known.

V(o)

How to compute form factor from the boundary
contribution of corresponding amplitude?

Example 1

a L I,J K L
L = Lgyy AN Tr(¢" ¢ )Tr((b @)

The boundary operator under (¢, 1|®n12] shift is

O@rlns) = Tk Te(grepr) +2°N6™ Te(A - A+ bcér)

The traceless part is proportional to the bilinear half-BPS scalar operator.
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Example 2

Y . n : 7.0
L = Lgynm — 4 T‘r(’tpﬁf’tf)]gfd) Tr(wr/mq";)%) ﬂ

O(W?‘J,—I—ll’lf-/"ll-l-?] p— )\n__l_] ,(1*‘ Tr(’@-f«’a’@'i’a))\*n-—l—la

(¢ ) n+2)(Jlknt1 + Fngoln + 1]
(12)(23):--(n 1)

An2({9"} ¥i, 055 ¥ng1, Yny2) =
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