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We briefly discuss reciprocal pairing form factors provided by antiferromagnetic exchange interactions. Considering
a magnetic exchange coupling between two electrons at two different sites, we have
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where & labels the opposite spin direction of o. Given an antiferromagnetic exchange coupling J;; > 0, the decoupling
of the first two terms in Eq. 1 in pairing channel leads to triplet pairing and costs energy. The last term in Eq. 1 gives
singlet pair and saves energy. Defining A;; =< chja >, we obtain that the energy saved from magnetic exchange
coupling is given by
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In a uniform superconducting state, A;; should be a function of 7; — ;. Therefore, we can define A; =
+ docij> R TN =< ¢t (F)er (—k) > , where N is the total number of < ij > links and ¢} (k) is electron
creation operators in momentum space.

First, we consider cases in a tetragonal lattice and define &, ¥ as the unit vectors of the lattice.

e s-wave pairing by NN AF in a tetragonal lattice: 4
Aii:l:a':' — Alz:l:gj — AO, AE _ %(ezkz + e~ tha + etky + e—lky) = %(coska + COSky).

e d-wave pairing by NN AF in a tetragonal lattice: 4
Njjrz = —Djing = Do , Ap = 52 (etFe + e7he — eiky — =k = 80 (cosk, — cosky).

e s-wave pairing by 2,4 NN AF in a tetragonal lattice:
Ajit @+ = Do, Ap = ( thatiky | o=tko—iky 4 etko—iky 4 oiky—iks) = Agcoskycosk,,.

e d-wave pairing by 2,4 NN AF in a tetragonal lattice:

Aii:l:(:f:‘+g‘) — _Aii:t(ffg) = Ay ) AE _ %(eikw+iky 4 e—tka—iky _ pike—iky _ ez‘ky—ikm> — Aosinkg;sink‘y.

e s-wave pairing by 3,4 NN AF in a tetragonal lattice: 4
Aii:l:Q:? = Aii:ﬁ:Zgj = Ao, AE = %(EZka + 6—121% + e?,Zky + 6_7'2ky) = %(COSka + COSQky).

e d-wave pairing by 3,4 NN AF in a tetragonal lattice: 4
Ajisoz = —Djivog = Do , Ap = 50 (e1Fe 4 e7i2ka _ ¢i2ky _ o=i2ky) = 80 (c0s2k, — cos2ky).
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Second, we consider a standard triangle lattice with the two unit vectors &1 = (1,0), & = (3, @)

e s-wave pairing by NN AF in a triangle lattice:
Aiize, = Diie, = Diitk (e, —a) = Do,

Ap = @(ei’;'é1 + ekl 4 pikeer e~ ik-e + ek (1-E2) + e*i’;'(€1*€2)) = %(coskm + 2cos%cos§ky).

e d+tid-wave pamng by NN AF in a triangle lattice:
Am:l:el = ei Azz:ﬁ:ez =e Hiff 5 Au:l:(el —é2) AOv

AT = %(eik & e—ikd1 o ki%F 3 (e ik-e | —ik: ez)—|—eii%ﬂ(e“;‘(gl_@)+e_“;'(51_52))) = 20 (cosk, —cos arcos‘[k +
E
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Finally, we consider a honeycomb lattice where the two unit vectors are given by &; = (@, 3),6 = (?, —3). For
convenience, we define €y = (f%, 0).

e s-wave pairing by NN AF in a honeycomb lattice:
Aii+eg = An+eg+el = Azz+(el+62) = AOa

A# _ ( ik-&g + ezk (Eo+€2) + ezk: (€0+€2)) _ %6_ (1 + 2008(7‘”)6 \gkl)
) d:tld—wave pamng by NN AF in a honeycomb lattice:
Aneo - 6 AzieoJrel - 6 3 An+(eo+eg) AO;
AE — %(ezkeo + eii%'ezk: (Eo+€2) + eiz 3 ezk»(eo+ez)) _ %e_i%kz(l + 2008(% + %)ezékl)
e s-wave pairing by 2,4 NN AF in a honeycomb lattice:
An:l:el = Au:l:ez = Azz:t(el 62) AO)
A* —_ ( ik- &1 + efzk &1 + ezk € + efzk Ea + ezk (€1—€2) + efzk (€1— 62)) _ %(COSky + QCos%cosgkI).

e d+tid-wave pamng by 2,4 NN honeycomb in a honeycomb lattice:
An:l:el - ei 7A’L’L:‘:62 =e€ +if 3 Au:l:(el €2) AO7

A% _ Aﬁo( ik- el_|_e ik- 61_|_6:|:’L 7 ( ik- €2+67’Lk‘ 62)+e:tl 7 ( iﬁ(é‘lfé'z)+67il;'~(§17§2))) — %(COS]C —coskz 2 COS\[k +

We define the overlap between reciprocal form factors Aj; and Fermi surfaces as

W= [ [ by AgPs(e ~ 3)
To perform numerical calculations, we evaluate the above formular as follows
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where w is a small positive value that is much less than the band width and ©(z) is the unit step function defined as
O(z) = 1(0) if > 0(x < 0). W has very week dependence on w. For a multi-band system with N bands, we evaluate
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W, for each band and define the average weight as W = 2o Wo N . This average weight is a good quantity to evaluate
approximately the overlap strength in iron-based superconductors since the gap functions of all the bands are fitted
to a single pairing form function as discussed in this paper.
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