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using 3.2 fb~! data at /s = 13 TeV

one event at m,, = 2.1 TeV largest local significance is 1.70

olpp = X)x B(X = e*pT)~1-21b
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normal hierarchy(NH)
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inverse hierarchy(IH).
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CONSTRAINTS FROM e*u*, efe , u*pu—, 77—, AND j; PRODUCTION
olpp > Z')xB(Z' - ee )3 150
olpp = Z'")x B(Z' = putp~) S 2 fb.

olpp = Z') x B(Z' = e*77) S5 fb

olpp— Z') x B(Z' = p*=1r7) 59 fb

The dijet limits from ATLAS [11, 13] are about o(pp — Z') x B(Z' — jj) x A S 0.5
pb for a narrow-width Z’, and < 1 pb for I'z//myz = 0.15 at Mz ~ 2.1 TeV. From the
CMS [12], o(pp = Z') x B(Z' — jj) x A S 1 pb for the narrow-width case. Here A is the

acceptance ratio due to selection cuts, and ranges between 40 — 60%.



TABLE 1. Various experimental constraints coming from the LHC, rare lepton-flavor violat-
ing decays, and p-e conversions, as well as the predictions of the benchmark point (Z' M-
1): (NH) ¢ = 1, & = —e% = diag(0.2,0.2,0.2), ¢¢ = —e% = diag(0.2,0.2,0.2), €, =
1/10 x diag(—0.404,0.912, —0.064), €}, = 0. The total width of the Z’ is [';» = 40.7 GeV, and the
Z' production cross section o(pp — Z') = 367 fb at the 13 TeV LHC.

observable exp. Z' M-1

) x B(Z' — e*uF) [fb] 1~ 2 (1] 1.03

) x B(Z' = ete™) [fb] <1.5 [10] 1.4 x 1077

) x B(Z' — ptp~) [fb] <2 [10] 0.210
olpp = Z') x B(Z' = vt17) [fb] - 0.060

) X B(Z' = e*7F) [fb] <5 (1] 0.782

) x B(Z' = p*7T) [fb] <9 (1) 0.428

) x B(Z' = jj) [fb] <500 [11] 362




B(u — ey) < 4.2 x 10713 [20] 4.4 x 10713
B(p~ —e e et) < 1.0 x 1012 [15] 1.1 x 1016
B(1 = wy) <4.4x 1078 [15] 1.2x 10713
B(t™ = u p u'h) <2.1x 1078 [15] 1.2 x 10711
Bt~ = pu e et) < 1.8 x 1078 [15] 2.7 x 10711
B(T — ev) <3.3x 1078 [15] 4.8 x 10714
Bt~ = e eeh) < 2.7x 1078 [15] 1.5 x 10717
Bt~ = e puu'h) < 2.7x 1078 [15] 5.0 x 10711
B(uTi — €Ti) < 6.1 x 10713 [24] 0

B(pAu — eAu) < 7.0x 10713 [15] 0

B(uAl — eAl) - 0



a,Tsm; [ m; \*
B 1) = 52 (22’

i — ey. If both left- and right-handed couplings are nonzero, the diagram with the mass
insertion in the 7 running in the loop will be enhanced by the factor m, /m,,. Therefore, in

order to dodge the experimental limit of B(i = ey), we assume g}, = 0.
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How to tune zero in

Z'ee coupling, i.e (g‘L)u The Z' couplings are g0 = ¢'UppnsetUbyng, Where
e = diag(Q?, Q™, Q™). The coupling (g} );; depends linearly on @'\, Q'%, @'\
with coefficients (/-fz-j)z,

(Aij)i = Upmns)a(Upyns)it
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A, ~ (—0.319,0.353, —0.034) A, ~ (0.676,0.301, 0.023)

— — A. * A. — —
A, — Ay |1:'1' |212 = A} + 0.2014,;  (—0.404,0.912, —0.064)
11
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FIG. 1. Scanning over Q) Q\*, and Q”, while fixing ¢’ = 1, €2? = —¢%4* = diag(0.2,0.2,0.2),
and €5 = 0. The colored points satisfy all the experimental limits listed in Table I, except for
o(pp = Z') x B(Z' = e*uT) ~ 1 ~ 2 fb. Blue points: o(pp = Z’) x B(Z' = e*uT) < 0.5 fb,
are the majority. Green points: 0.5 < o(pp = Z’) x B(Z' = ¢*uT) < 1.0 fb. Red points: 1.0
<o(pp— Z') x B(Z' = e*uT) < 2.0 fb are the minority.
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FIG. 1. Scanning over Q\%, Q" and Q\"), while fixing ¢’ = 1, ¢ = —% = diag(0.2,0.2,0.2),
and e’R = 0. The colored points satisfy all the experimental limits listed in Table I, except for
olpp = Z') x B(Z' = e*uT) ~ 1 ~ 2 fb. Blue points: o(pp = Z') x B(Z' = e*uTF) < 0.5 fb,
are the majority. Green points: 0.5 < o(pp = Z’') x B(Z' = e*uF) < 1.0 fb. Red points: 1.0
<o(pp— Z') x B(Z' = e*uT) < 2.0 fb are the minority.



Conclusion

Three U’(1) charges for charged leptons

Universal and axial-vector-like couplings to
qguarks

to enhance the Z’ue but suppress Z’ee couplings

assign the U’(1) charges, €/ = 1/10 x diag(—0.404,0.912, —0.064),



