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@ New physics appears @ high energy scale & can only be probed
Indirectly
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Sensitivities from Existing EWPO & Future HO |

New Physics Scales to be Probed via dim-6 Operators
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Existing EWPO & Future HO )

e Observables: EWPO (PDG14) + HO (preCDR)

Observables Central Value Relative Error SM Prediction
« 7.2973525698 x 10> 3.20x10~ -
Gr 1.1663787 x 10~ °GeV 2 5.14x1077 -
Mz 91.1876GeV 2.3x107° -
Mw 80.385GeV 1.87 x 10~* -
o[Zh] - 0.50% -
o[vih] - 2.86% -
o[vih]3s06ev - 0.75% —
Br{WW] - 1.2% 22.5%
Br[ZZ] - 4.3% 2.77%
Br[bb] - 0.54% 58.1%
Br[cc] - 2.5% 2.10%
Brlgg] - 1.4% 7.40%
Br[r7] - 1.1% 6.64%
Br[v1] - 9.0% 0.243%
Brlup] - 17% 0.023%

e Exclusion (95%) & Discovery (50) Reach ce, te, xiao JHEP 1610 (2016) 007
[1603.03385]

3 3 3
‘OH Or Oww 988 Ows Oww Oug O(LL) O(L) O, O OI(..L O, Oru Ora O,
95% (2.50 10.6 6.38 5.78 6.53 2.12 0.604 8.23 12.1 10.2 8.78 2.06 0.568 0.393 0.339 43.8
50 |1.57 6.65 4.00 3.62 4.09 1.33 0.378 5.15 7.57 6.39 5.49 1.29 0.356 0.246 0.212 27.4
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Enhancement from M, & M,, @ CEPC )

Relative Error
Observables Current CEPC
M 23x107° | 55x100~1.1x10"°
My, 19x107% [ 37x105~62x10"°

Table: The Mz & My © CEPC [z.Liang, “Z & W Physics @ CEPC" & preCDR].

Scheme-Independent Analysis

A [TEV]‘OH Or Oww Oss Ows Onw Oug O([? OES) Or Or OE‘L OLq Oru Ord Og

HO+EWPO |2.74 10.6 6.38 5.78 6.53 2.16 0.604 8.58 12.1 10.2 8.78 2.06 0.568 0.393 0.339 43.8
+Mz [2.74 10.7 6.38 5.78 6.54 2.16 0.604 8.62 12.1 10.2 8.78 2.06 0.568 0.393 0.339 43.8
+Mw |2.74 21.0 6.38 5.78 10.4 2.16 0.604 15.5 16.4 10.2 8.78 2.06 0.568 0.393 0.339 43.8
+Mz w |2.74 23.7 6.38 578 11.6 2.16 0.604 17.4 18.1 10.2 8.78 2.06 0.568 0.393 0.339 43.8

Table: Impacts of the projected Mz and My measurements at CEPC on the reach of new physics scale A/, /|c;| (in

TeV) at 95% C.L. The Higgs observables (including o(vZh) at 350 GeV) and the existing electroweak precision observables
are always included in each row. The differences among the four rows arise from whether taking into account the
measurements of Mz and M)y or not. The second (third) row contains the measurement of Mz (M) alone, while the first
(last) row contains none (both) of them. We mark the entries of the most significant improvements from Mz /My,
measurements in red color.
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Enhancement from Z-Pole Observables @ CEPC |

N, \ Ars(b) \ R® \ R* \ R \ sin” 6,
1.8 x 10*3\1.5 X 10*3‘8 X 10*4\5 X 10*4\5 X 10*4\1 x 1074

Table: The Z-pole measurements at CEPC [z Liang, “Z & W Physics @ CEPC” & preCDR].
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Z-Pole Observables are IMPORTANT for New Physics Scale Probe

Oy Or Oww Os Ows Ouw Ous Oﬁ) 023) O, Or OESL Orq Oru Org Og
2.74 23.7 6.38 578 11.6 2.16 0.604 17.4 18.1 10.2 8.78 2.06 0.568 0.393 0.339 43.8
2.74 23.7 6.38 5.78 11.6 2.16 0.604 17.5 18.3 10.5 8.78 2.06 0.568 0.393 0.339 43.8
2.74 24.0 8.32 580 12.2 2.16 0.604 20.7 23.0 12.5 13.0 2.23 1.62 0.393 3.97 43.8
2.74 24.0 833 5.80 122 216 0.604 20.7 23.0 12,5 13.0 7.90 7.89 3.55 4.05 43.8
2.74 24.0 854 580 122 2.16 0.604 20.7 23.4 14.4 14.0 8.63 8.62 4.88 4.71 43.8
2.74 24.0 875 5.81 123 2.16 0.604 20.7 23.7 15.8 14.9 9.21 9.21 559 5.17 43.8
2.74 26.3 12.6 5.93 15.3 2.16 0.604 30.2 35.2 19.8 21.6 9.21 9.21 559 5.17 43.8

Table: Impacts of the projected Z-pole measurements at the CEPC on the reach of new physics scale A/ /|¢;| (in TeV)

at 95% C.L. For comparison, the first row of this table repeats the last row of Table ??, as our starting point of this table. For
the (n + 1)-th row, the first n observables are taken into account. In addition, the estimated Mz and M)y measurements at
the CEPC, the Higgs observables (HO), and the existing electroweak precision observables (EWPO) are always included for
each row. The entries with major enhancements of the new physics scale limit are marked in red color.

Another factor of 2 enhancement from Z-Pole Observables
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Sensitivity from EWPO+HO+4Z-Pole |

New Physics Scales to be Probed via dim-6 Operators

45 :I‘ 950/\ \ \ \ \ \ \ \ \ \ \ \ \ \

r (]
40 P 5G - - - - - - - o EWPO+HO+Z_POIe |
35 L gm .

3 3
CH C1 Cww CBB CwB CHwW CHB CR) Cf.) L CR Cf_q) Clqg CRu CRd Cg

Ge, He, Xiao, JHEP 1610 (2016) 007 [arXiv:1603.03385]

Shao-Feng Ge @ IHEP-CERN Teleconf on Z, 2016-11-16 New Physics Scales @ Lepton Colliders


http://indico.ihep.ac.cn/event/6546/

