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1.9 Structures

Myaing(z,p) =
(9ursaPp — GupSaPr — JarsuPs + Japsubr) Msp
+(9urPaSs — GupPasSx — GarPuSs + GapPusr) Mps
+ (gursa28 — GupSaix — JarsuZ2s + Japsuin) Ms:
+ (9urzasp — GupZasSx — Jarzuss + JapZusa) Mazs
+ (PuSaPr28 — PaSuDAZB — DuSaPpix + PaSuPpi)
X Mpsp=
+ (PuZalrS8 — PaZuPAS3 — PuZalBSN + PaZuDasA)
X Mpzps
+ (842aDP228 — SaZuPrZ8 — SuZaPBZr + SaZuDBZA)
X Mszp:
+ (Pu2aSr28 — PaZuSAZ8 — DuZaSp2x + DaZuSp2n)
X Mpzsz
+(52) [(9urgap — 9upgar) Mg + (9urPaPs — GusPaPr — JarPuPs + JapPuPr) Mpp
+ (9urzazs — Gup2azx — Jarzuzp + Japzuzn) M-
+ (9urzaPs — GupZaPr — JarzuPs + JapzuPr) Map
+ (9purPa28 — GuBPaZr — JarPpzp + GapPuir) Mp:
+ (PpzaPazs — PaZuPAZs — PuZaPs?x + PazuPpzr) Mpp::]

Grua(2)Grs(0) = Gpua(0)Grs(—2)
Relevant projections (with summation over ) in the basis of the M structures are:

Moi;0i = — 250po(Msp + M) — (s2) (QMg + 219(2)Mpp)
Msi.3i = — 2p3sg(Mgp + Mps) — 22383(M s + M)
—(s2) (—2My + 2p5 My, + 225 M. + 223p5 (Mp + M,,2))
Moi;zi = — 2 (sop3Msp + s3poMps) — 25023 M, — 2(52) (PopsMpp + D023 M)
Ms3;.0i = — 2 (s3poMp + sop3Mps) — 25023 M — 2(52) (P3poMypp + 23D0 M 2p)
Mijiij = 2(s2) M,
Msp.50 =s323 (Mss + M.s)
+ (posspozz — P350P023) (Mpsps + Mpaps) + S023p023 (Mszps + Mpzsz)
+(s2) (_Mg - m2Mpp + ZgMzz + 23p3 (Mzp + My.) + pgngPPZZ)

where we’ve used the requirement that (sp) = 0. Additionally, the requirement that s> = —1 allows us to define: s# =
(p3, 0, O,po) /m, and so we can write:

Moj0i = — 2p3po(Masp + M) /m + pozs (2Mg + 2p5M,y,) /m
M35 = — 2p3po(Mp + M) /m — 223p0(Ms + M) /m+ pozg (—2Mg + 205Myp, + 225 M. + 223p3 (Mp + M,2)) /m
Moz = — 2 (p3Map + PgMyps) /m — 2p3zs M. /m + 2pozs (PopsMypp + poz3My2) /m
M0 = — 2 (ngsp +p§Mps) /m — 2p3z3 M /m + 2poz3 (P3spoMpp + z3poM.p) /m
Mijiij = = 2pozsMg/m
M30,30 =poz3 (M2 + M.s) /m
+poz3 (Mpspz + Mpzps) + PSPOZ;? (Mazpz + Mpzsz) /m
—pozs (— Mg —m* My, + 25 M., + 23p3 (Mep + M) + piz3 Mypp.2) /m
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We can find more information about the relationship between different structures and matrix elements by looking at the
interchange of fields in the matrix element.

(p| Goi(23)Goi(0) |p) = ! (pl Goi(z3)eq;? Gs;(0) [p) = % (p| Goi(0)eg;” Ga;(—23) |p)

2
= *% (pl G3j(—23)€3," Goi(0) |p) = — (p| Gai(—23)G'3:(0) |p)
(pl Goi(23)Gs3:(0) |p) = % (p| Goi(23)e€5," Go;(0) |p) = % (0] Goi(0)es,Y Goj (—23) Ip)
= —% (pl Goj(—23)€s;" G0i(0) [p) = — (pl Goi(—23)C5:(0) |p)

(p| Gij(23)Gi5(0) [p) = =2 (p| G30(—23)G30(0) |p)
Looking at the second relation:

-2 (ngSP(V) + p(Q)MPS(V)) /m — 2p323 M. (V) /m 4 2poz3 (pop3sMpp (V) + pozzaMyp. (V) /m
=2 (ngSP(—V) + ngpS(_V)) /m - ngngsz(—I/)/m + 2poz3 (p0p3Mpp(_V) - pOZBMpZ(—V)) /m

which, along with a similar relation for Ms;.o;, gives us:

Mop(v) = =Mp(—v
Mps(v) = =Mps(—v
M, (V) = Mg, (—v)
Ms(v) = M s(—v)
Mpp(v) = Mpp(—v)
Mz (v) = =Mp:(—v)
sz(y) _MZP(_V)

Combinations:

MOi;Oi + MSi;Bi = 74p3p0(Msp + Mps)/m - ZZSPO(MZS + Msz)/m - 210023 (P% + p%) Mpp/m +p0 (ZZgMzz + 2]732§ (sz + Mpz))

Moi0i + Mij.ij = —2p3po(Msp + Mps)/m + 2p023p3Mpp/m
Ms;.3; + 2M30.30 = —2p3po(Msp + Mps)/m + 2poz3paMpp/m
+2p0z3 (Mpsps + Mpzps) + 2p3p023 (Mazps + Mpzsz) /m
—2po23 (po 23 Mppz2) /m

So for Moi0; + Mij;ij we have:
2
— 2p3po(Mssp + Mps) /m + 2pozspg Myp/m

g*N.8 (1 9 2
—— +log (25€7) | (=2p3po(Msp + Mys) /m + 2poz3pg My /m)

87T2 6 €Euv

+

2N, ! 1 4u  4log(l —
987r2 / du {2 (1 —au)+ <u — ﬂ) — [u + og(u)} } (72p3p0(/\/l5p + Mps)/m+ 2p023pg/\/lpp/m)
0 + +

u u

2N, [t 1 1
+ 987r2 /0 du <EIR —log (z%e”)) [{4uu +2 [uz/ﬂ]+} —5 (16\[06 + 6) 6(u)] (=2p3po(Msp + Mps) /m + 2poz3pg My, /m)

+ O (twist 3)

11



