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FIG. 2: NRQCD results for Br(T — J/v + nc(xcs)) as functions of gr. The uncertainty bands for the theoretical results 6
correspond to the choices of the charm and bottom quark mass. In addition, the uncertainty from the Belle measurement for
J/¥ + xc1 is also illustrated.
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TABLE I: Numerical values for various SDCs with my = 4.7 GeV and m. = 1.5 GeV.
m, = 1.50 GeV, my = 4.70 GeV
2
H (Al? AZ) f)\l A2 f}{?}xz f)(q))\z
M (1,1) — 0.551 — 1.410z 21.624 — 10.2932
(1,1) 0.439 —0.266 + 2.7264 —86.938 + 29.858:
Xb0
(0,0) —1.716 —2.830 — 6.283: 184.697 — 75.7424
Xb1 (1,0) — —0.281 + 1.188i 8.812 4 7.8761
(1,1) —0.621 3.801 4+ 0.233: 84.482 — 2.120z
(1,0) 1.685 —9.666 — 1.178i —221.561 — 1.457i
Xb2
(1,-1) -3.733 21.499 + 2.2144 465.006 + 10.9007
(0,0) —2.145 11.326 + 2.5673 278.731 + 3.346¢
r—17) ==
RRTHEE
TABLE II: Total decay widths of xp7.
H Lxes — 7Y](keV)[47] Brxss — 7Y][44] Lot (MeV)
Xb0 22.2 (1.9440.27)% 1.144151%0
Xo1 27.8 (35.24+2.0)% 0.07975:503
Xs2 31.6 (18.0+1.0)% 017678060
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Z-boson radiative decays to an S-wave quarkonium

at NNLO and NLL accuracy

W.L.Sang, D.S.Yang and Y.D.Zhang*
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TABLE III: Squared leading-twist SDCs |Cé{1|2 at various levels of accuracy. We take up = myz
and pp =1 GeV.

H | K¥ | LO | LO+LL | NLO | NLO+LL | NNLO | NNLO+LL AN XO J( h Q) + 7y

Xc0 7.96 5.87 |\ 8.01 6.47 8.85 7.90
X || 1.222 | 48.13 71.88 51.15 57.38 47.07 50.63
Xc2 || 0.859 | 16.04 11.86 10.89 8.37 8.87 7.54
he 0.859 | 24.00 17.73  y 17.31 13.41 13.51 11.50
xs0 | 0.930 7.65 6.59 7.85 7.21 8.87 8.58
Xxp1 | 1.145 | 49.08 64.25 47.72 50.31 45.52 46.78
Xp2 | 0.930 | 16.36 14.18 11.30 10.23 9.90 9.47
hy 0.930 | 24.00 20.77 17.68 16.02 15.26 14.61

XFF Xco, X2 hcﬁ’_ﬁ:\ LLEESKFIXSLOZ BBir-25% B EK o
SFF Xc1 BZLZE, LLEX*DX]‘LO IE+50%IIE S .
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FIG. 1: Some representative Feynman diagrams for the process Z — H + « up to O(a?).

%E *I:I ?ﬁ TABLE I NRQCD predictions to the various helicity SDCs. For simplicity, we define the symbols
2 1E £ = gf _ _ 3-45% o= gb—gf _ 6-125% f= gy _ _3-85% and f, = 299 —-2¢% _ 12-245%,
L=y 3 sess, 2= T 37853, 1= 4f 3-452, 2 prs 3-452,
50 ,u R 2 where gy, and gV correspond to the values of gy for up-type quark and down-type quark respectively.
Cia = Crrsa |1+ CAI 0+ e CA1 )+ in = w0 ) @
m? mQ 1, A2 AL reg A1, A2 nonreg, A1\
[ —60.56 + 27.66i — (0.88 + 0.744)nz, |—(2.52 — 4.28)n, + (0.70 — 1.264) fimy,
e | (0,1) | 1.035 — 1. , , )
Me | (1) | 1085 =1679% | 60 _ 0.75i)ne — (0.05 + 0.773)ny —(5.06 — 0.99) f>

3
+c2B el + O(?)
reg,A1,A2 no“reg AR 87 —59.12 + 40.50i — (0.36 + 1.12i)ny,

+(0.17 — 1.125)n, — (0.07 + 1.154)m,
—50.17 + 28.13i — (0.54 + 0.744)n,
—(0.06 + 0.75i)n, — (0.40 + 0.774)ny
—46.21 + 13.95¢ — (1.17 + 0.13é)ny, | (7.07 — 2.89i) fin. — (0.74 — 4.073)n,

+(0.72 — 0.144)n, — (0.25 + 0.16i)n, —(3.37 — 0.874) f>

—37.76 + 22.93i — (0.87 + 0.374)n,
+(0.81 — 0.38i)n, — (0.30 + 0.404)m,
—35.71 + 15.105 — (0.85 + 0.144)n,
+(0.83 — 0.15%)n, — (0.33 + 0.174)n,

(1,1) | 0.929 — 2.088i 1.51 + 1.49

I/

(0,1) | 0.122 — 1.684; 1.42 4 1.56i

m | (0,1) |—0.127 — 1.628:

(1,1) |—0.454 — 2.065i —1.47 — 1.50i

(0,1) |-0.985 — 1.665i _1.43 — 1.56i 13
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