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1. Introduction

® EWPO offer a very powerful handle on the
mechanism of EWSB and allow us to strongly

constrain any NP relevant to solve the hierarchy
problem.

® The precise measurements of the Higgs mass at
LHC as well as those of the W and top masses
at Tevatron make improvement in EWVV fits.

® The current fit shows good agreement with the SM.

® TLEP would provide excellent sensitivity to NP.
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EW precision fit

® We have developed our own C++ codes for
EWPO, including up-to-date formulae for higher-
order corrections in the on-shell scheme, and

tested against ZFITTER.

® We perform a Bayesian analysis with MCMC by
using the Bayesian Analysis Toolkit (BAT) library.
Caldwell, Kollar & Kroninger
® Our fit results are in agreement with those from
other groups:

cf. Erler with GAPP for PDG MS, frequentist
LEP EWWG with ZFITTER;
Gfitter (Baak et al.); } on-shell, frequentist
Eberhardt et al. with ZFITTER;
and others......
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Marco Ciuchini, Enrico Franco, S.M. and Luca Silvestrini,
JHEP 08 (2013) 106 [arXiv:1306.4644[hep-ph]]

Current SM fit

Fit: our fit results

Indirect: determined w/o using the corresponding experimental information

Data Fit Indirect Pull
o, (M2) 0.1184 £ 0.0006  0.1184 £ 0.0006  0.1191 + 0.0027  +0.3
Aa®) (M2) 0.02750 £ 0.00033  0.02740 + 0.00026 0.02724 4 0.00042 —0.5
My [GeV] 91.1875 + 0.0021  91.1878 +0.0020  91.198 +0.012  +0.8
m; [GeV] 173.2 4+ 0.9 173.5 4+ 0.8 176.1 4 2.5 +1.1
my, [GeV] 125.6 & 0.3 125.6 & 0.3 97.0 + 26.9 —0.9
My, [GeV] 80.385 & 0.015 80.367 £ 0.007 80.362 = 0.007 —1.4
T'yw [GeV] 2.085 =+ 0.042 2.0891 4 0.0006  2.0891 + 0.0006 0.1
I'z [GeV] 2.4952 + 0.0023  2.4953 + 0.0004  2.4953 +0.0004  +0.0
o0 [nb] 41.540 4 0.037 41.484 + 0.004 41.484 4+ 0.004 —1.5
sin? 0/°P*(Qbad)  0.2324 4 0.0012  0.23145 =+ 0.00009 0.23144 + 0.00009 —0.8
ppe! 0.1465 4 0.0033  0.1476 £ 0.0007  0.1477 + 0.0007  +0.3
A (SLD) 0.1513 4+ 0.0021  0.1476 £ 0.0007  0.1471 + 0.0007 —1.9
A 0.670 + 0.027 0.6682 4 0.0003  0.6682 + 0.0003 —0.1
Ay 0.923 +0.020  0.93466 & 0.00006 0.93466 + 0.00006 0.6
A%E 0.0171 4 0.0010  0.0163 + 0.0002  0.0163 + 0.0002 —0.8
A 0.0707 4 0.0035  0.0740 + 0.0004  0.0740 + 0.0004  +0.9
A%b 0.0992 £ 0.0016  0.1035+0.0005  0.1039 £0.0005 +2.8 <«— large deviation!
RY 20.767 + 0.025 20.735 + 0.004 20.734 +£0.004  —1.3
R 0.1721 4 0.0030  0.17236 + 0.00002 0.17236 + 0.00002 +0.1
R? 0.21629 + 0.00066 0.21549 + 0.00003 0.21549 + 0.00003 —1.2

—2.10c —

Here we have adopted the
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recently corrected
two-loop formula for R} (and R?).

Freitas and Huang (12,13)
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A global-fitting project

® Our EW codes are a part of our global-fitting
project in the Bayesian framework.

® We are developing a tool to combine indirect (EVV,
Flavour, etc.) and direct (LHC) searches for NP.

® Current members:

Roma: Jorge de Blas Mateo, Otto Eberhardt, Enrico Franco, Diptimoy Ghosh,
SM, Ayan Paul, Luca Silvestrini

Roma Tre: Marco Ciuchini
SISSA: Giovanni Grilli di Cortona, lvan Girardi, Mauro Valli

CERN: Maurizio Pierini
11 theorists + 1 experimentalist

® The EW codes will be released to the public soon!
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2. TLEP precision on EWPO

Current data

before TLEP

TLEP-Z TLEP-Z (pol.) TLEP-W TLEP-t

as(M2) 0.1184 + 0.0006 777

Aal® (M2Z)  |0.02750 + 0.00033 | +0.00005 (?)

Mz [GeV] 91.1875 £ 0.0021 40.0001

m; [GeV] 173.2 £ 0.9 40.5 (?) +0.016
my, [GeV] 125.6 £ 0.3 +0.15 (?)

My [GeV] 80.385 + 0.015 | +0.010 (?) +0.00064
Tw [GeV] 2.085 + 0.042 777
I'z [GeV] 2.4952 + 0.0023 +0.0001

o) [nb] 41.540 £+ 0.037 777

sin? .°P* (Qhad) | 0.2324 4 0.0012 777

ppel 0.1465 + 0.0033 777

Ay 0.1513 4 0.0021 +0.000021

A, 0.670 £ 0.027 777

Ay 0.923 4 0.020 777

AYVE 0.0171 4 0.0010 777

AXS 0.0707 £ 0.0035 777

AL 0.0992 + 0.0016 777

RY 20.767 & 0.025 +0.001

R? 0.1721 £ 0.0030 777

R? 0.21629 %+ 0.00066 40.00006

TLEP precision (for 2 IPs) from arXiv:1308.6176 by the TLEP Design Study Working Group

® TLEP-Z: one-year scan of the Z resonance

® TLEP-Z (pol.): one year at the Z pole with long.-polarized beams

® TLEP-W: one-year (or two years) scan of the WW threshold
® TLEP-t: five-year scan of the ttbar threshold
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Other possible improvements

® Hadronic contribution to o:

5) ) Burkhardt & Pietrzyk (11)
At present: Aoy, ;(M7) = 0.02750 £ 0.00033  (see also Davier et al(l 1);

Hagiwara et al(1 1) ; Jegerlehner(11]))

measured with inclusive processes.
smaller uncertainty (~ 0.00010) if using exclusive processes with pQCD, etc.

B assume 5(Aa?,(M2)) ~ 0.00005 from low-energy exp’s.

h = I t present

® Expected future LHC precision: ..} o, oo
[ [ @ 5[m,]=0.5, 6[mhj=o.15, 5[M\,]=0.010 GeV

om; ~ 0.5 GeV 013_ |

om;, ~ 0.15 GeV : _
5MW ~ 10 MeV o:— ___________________________________________________________________________________
B We do not consider them in the | A
current TLEP study, since they SRR R SRR

do not alter NP fits dramatically.
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Parametric and theoretical uncertainties

® We assume that theoretical uncertainties will be
reduced by calculating three-loop contributions
of O(a®a,) and O(a?).

TLEP Parametric uncertainty Theoretical uncertainty
direct Qg Aaﬁlz)d M 5 n my, Total current future
OMw [MeV] | £0.64 | £0.36 +0.91 4£+0.13 +£0.10 +£0.14 =£1.00 +4 +1
0Tz [MeV] +0.1 +0.3 +0.0 +0.0 +0.0 +0.0 +0.3 +0.5 +0.1
0A, [1072] +2.1 +1.6 +13.7 +£0.6 +0.4 +0.9 +13.9 +37.0 +11.8

dsin? 0P* = 4.7 x 107° = 1.5 x 107°

® Parametric uncertainties are dominated by Aa{>), (M32).

® Theoretical calculations at three-loop level are
necessary to reach the TLEP precision.
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Our strategy

® For the observables whose TLEP errors are not
available, we adopt their current exp. errors.

® We neglect possible correlations among the data.

® We consider two scenarios:

SM scenario:

apply the current SM-fit results to the central
values of “future data”, used in studying TLEP
sensitivity to NP.

NP scenario:

apply current NP-fit results to the central values

of “future data” and demonstrate the power of
TLEP in NP searches.
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3. Oblique parameters

® Suppose that dominant NP effects appear in the
vacuum polarizations of the gauge bosons:
S = —167IL,,(0) = 167 [HNP’(O) HNP’(O)}
47 V'V V G“ M
T — HNP HNP

B NPy NP/ Kennedy & Lynn (89);
U = 167 [I1)F/(0) — TN/ (0)] Peskin & Takeuchi (90,92)

® When the EW symmetry is realized linearly, U is
associated with a dim. 8 operator and thus small.

® EWPO depend on the three combinations:

2 2
— U
5Mw, 5FW x —S —I— ZC%VT —|— (CW SW)

Iz
6Tz o< —10(3 — 8s3,,) S + (63 — 12655, — 40s5;,) T

others o S — 403‘,3%‘, T

11/24 Satoshi Mishima (Univ. of Rome)



Current fit results for S, T and U

Current fit
U #£ 0
l_
0.5
oL
68% & 95%
05
S
Parameter STU fit ST fit with U =0
S 0.04 + 0.10 0.06 = 0.09
T 0.05 +=0.12 0.08 £+ 0.07
U 0.03 = 0.09 —

See also, e.g., Erler (12); Gfitter (12,13)

® No evidence for NP currently.
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TLEP sensitivityto Sand T (U = o)

® Inthecaseof U =0,

0S ~ 7 x 1073,

SM scenario

_02 1 L1 1

0.1¢

at present

lllll

68% with U=0

-0.2

0.1 0.2

13/24

0T ~ 4 x 10~ 3

NP scenario

0.2
i at present
- [ TLEP-Z
- -TLEP-Z (pol.)
01 Elimerw
| [ TLEP-t
O I o S PSSRSO
-0.1-
68% with U=0
_02 i 1 1 1 1 | 1 1 | 1 1 1 1
-0.2 -0.1 0.1 0.2
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Individual constraintson Sand T (U =o0)

SM scenario

— 0.04

0.02

-0.02

TLEP-t with U=0

_004 I I I | I I I | I I I
-0.04 -0.02 0 0.02 0.04

S

Mw gives the most stringent constraint after TLEP-t.
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Impact of theoretical uncertainties (U

SM scenario

— 0.3
[ i7" current theoretical uncertainties
i - future theoretical uncertainties
0.2 ~ : : :no theoretical uncertainty
01F
or
0.1F
I at present with U=0
_0.2_|||||||||||||||||||||||||
-0.2 -0.1 0 0.1 0.2
S
N [ . .
- +____icurrent theoretical uncertainties
0.04 |- -future theoretical uncertainties
i : : :no theoretical uncertainty
0.02 -
0 —
-0.02 -
I TLEP-W with U=0
1 1 1 I 1 1 1 I 1 1 1 I 1 1 1
-0.04 -0.02 0 0.02 0.04
S

— 0.1
- i 1 current theoretical uncertainties
| [ future theoretical uncertainties
0.0 B : : :no theoretical uncertainty
.05 —
0 -
-0.05 -
I TLEP-Z with U=0
_0 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 | 1 1 1 1
-0.1 -0.05 0 0.05 0.1
o 5 . -
| i ___icurrent theoretical uncertainties
i - future theoretical uncertainties
0.02 : : :no theoretical uncertainty
0 —
-0.02 -
1 1 1 1 I 1 1 1 I 1
-0.02 0 0.02

|— 0.06
i3 current theoretical uncertainties
L - future theoretical uncertainties
0.04 — : : :no theoretical uncertainty
0.02 —
0 —
-0.02 -
T TLEP-Z (pol.) with U=0
_0.04 P I I T N T T AN SO ST N T T T
-0.04 -0.02 0 0.02 0.04
S

Theoretical effort to
reduce uncertainties
is required to achieve
a precision of <1072
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TLEP sensitivityto S, Tand U (U #0)

SM scenario SM scenario
— 0.2 - 03
B at present i at present
- [ TLEP-Z - [0 TLEP-Z
- [ TLEP-Z (pol.) 0.2 [ TLEP-Z (pol.)
| - B TLEP-W
B TLEP-t
 68% with U=0 - 68% with U=0
_0.2_|||||||||i||||||||| _0_2_||||||||||||i||||||||||||
-0.2 -0.1 0 0.1 0.2 -0.2 -0.1 0 0.1 0.2
S T

B The precision on U is greatly improved from
TLEP-Z (pol.) to TLEP-WV.

0S ~Tx1072%, 6T ~T7x 1072, U ~ 6 x 1073
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4. HVV coupling

® only a Higgs below cutoff + custodial symmetry:

) . Y. : Goldstone bosons
a =1 1in the SM

v? h
L= ZTr(DMZTD“E) 1+2a—+---
(%

B The HVV coupling contributes to S and T at one-loop.

h

vy v

A=dmo/T—a?] s
M

Barberi, Bellazzini, Rychkov & Varagnolo (07)

Current fit x
a = 1.024 4+ 0.021 5 " A

10;
i sk

A>17TeV @Q95% fora <1 . /H\
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Implication on composite Higgs models

®» a>1 E* WLW.L scattering is dominated by isospin 2 channel
Falkowski, Rychkov & Urbano (12)

® Composite Higgs models typically generate a < 1.

2
£ = (B) =1 — a® in minimal composite Higgs models

f

® Extra contributions to S and T are required to fix
the EWV fit under a < 1.

fermionic resonances

vector/axial-vector resonances

T x 103

Grojean et dl. (13);
Azatov et al. (13)
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TLEP sensitivity to the HVV coupling

SM scenario NP scenario

B at present

at present :
= TLEP-Z o

LEP-Z (pol.)

LEP-W []
B TLEP-t B TLEP-t

. ! . . . . . . ! . . .
0.98 1 1.02 1
d a

. ! . . . !
1.02 1.04

The HVV coupling can be measured with
a precision of <2 x 107°,

= >
2 =
§ 300:— é r
8 ol g |
g . &l

if no theory progress |

0- 0 )

0.99 0.995 1 1.005 1.01

a
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Other measurements of HVV couplings

® Current LHC measurements:

s> M

upling (%

® A P o N O~ O
T

“ 4 ATLAS "TiH— 4l 3EH S Wiy :
- \s=7TeV]|Ldt=4.6481b" #8H — vy O Combined ]

3F \s=8TeVLdt=20.71b" + SM X Best Fit !

! \

2 ]

1 —

O ]

1— —

2 _

:I | I | | 111 1 | 11 1 1 ”I 1 1 1 I 111 1 I 11 1 1 | 11 1 1 I 11 III | 11 1 1 I L1 1 |:

06 0.7 0.8 0.9

1 11 12 13 14 15 1.6

Ky

ky € [1.05, 1.22] @ 68%

~1==ILC350

== TLEP240
= TLEP350

+1%

HZZ HWW Hbb Hcc Hgg Hre

20/24

CMS Preliminary Vs=7TeV,L=51f" {s=8TeV,L=19.6fb"
< | 4 SMHiggs @ Fermiophobic @ Bkg. only
2 H
1
o
i [
-2 i
0

kv € [0.81, 0.97] @ 68%

easurements of Higgs decays at TLEP

TLEP Design Study Working Group (13)

Similar precision to
the EWV precision fit

m» Compare two measurements!
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5. Dim. 6 operators

® We consider NP-induced dimension six operators:

Log =L “o
off = Lsm T Z A2 ¢ Barbieri & Strumia (99)
Ows = (H'T*H)W?2 B* — S parameter

Oy = |H' D, H|? — T parameter

1 _

Orr = 5 (Ly,7L)* ]—> Fermi constant

O, =i(H D, 7*H)(L~y"7°L) }

OYo =i(H'D,7*H)(Q¥*7°Q) _ .
Oren, = i(H' D, H) T L) — Left-handed Zff couplings
Onq = i(H'D,H)(Q7"Q) _

Ougp = i(H'D,H)(E+"*E) -

Ony = i(H' D, H)(Uy"U) — Right-handed Zff couplings
Oup = i(H'D,H)(D~"D) _

® assume flavour universality.

®» switch on one operator at a time.
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TLEP sensitivity to dim. 6 operators

SM scenario

0.04 | |

T
- M atpresent | TLEP-Z (pol)

(\I|_|

S -TLEPt
@ - EETLEP-Z @@ TLEP-W

~  0.02H

< -

=

@)

b

-0.02 _—
0.04 ——! | | |
Cwe Cy Cu. Chu C’HQ CHE ChL CHQ Chu  Chp
NP scenario
o 0.05 | | | | | |
> - [l atpresent [l TLEP-Z (pol.) [ TLEP-t
© | BWTLEP-Z @ TLEP-W
N< [ | W[ ]
B I!_'__T_'__ __________________ I!_-__!!_____ ----| ____________________________ IIII __________________
@) 0 1.——— Eme= I-———
Illl-
-0.05 |- IIII
i | | | | | | | |
Cwe Ci Cu Ch Cha GCie Cu GCha G  Ghp
22/24

Improvements by a
factor of 5 to 10!

Missing information on
TLEP uncertainties are
required for a more
complete analysis.
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TLEP sensitivity to NP scale

® The fit result for C;/A? can be interpreted as a
lower bound on the NP scale by fixing the coupling.

SM scenario, in units of TeV

at present TLEP-Z TLEP-Z (pol.) TLEP-W TLEP-t
Coefficient Cz = —1 Cz =1 Cz = —1 C,,, =1 C,L = —1 Cz =1 Cz = —1 Cz =1 Cz = —1 C,L =1
Cwpa 12.0 12.0 15.2 15.2 31.3 31.1 31.3 31.5 38.3 38.9
Cy 7.4 7.4 13.6 13.6 13.9 13.7 14.0 14.1 27.9 27.8
Crr 8.1 8.1 19.3 19.3 19.9 19.9 25.4 25.5 27.6 27.7
Clr 10.9 10.9 21.2 21.1 25.9 25.7 25.8 25.8 31.2 30.9
C}_IQ 9.0 9.1 19.5 19.3 19.5 19.4 19.4 19.2 19.6 19.6
Cur 10.4 10.4 21.5 21.5 21.5 21.9 28.6 28.5 28.3 28.4
Cug 5.4 5.5 14.9 14.9 15.0 14.9 15.1 15.0 15.0 15.0
Cuke 8.9 8.9 22.2 22.2 30.2 30.0 30.1 30.3 31.2 31.2
Chyu 3.7 3.7 8.0 8.0 8.1 8.1 8.1 8.1 8.3 8.3
Cup 3.2 3.2 7.1 7.0 7.1 7.1 7.0 7.1 7.1 7.1

® The TLEP measurements would push up the
lower bound of the NP scale significantly!
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6. Summary

® TLEP will strengthen greatly the power of the EWV fit.
0S ~T7Tx 1073, 6T ~4x 1072 for U #0
da <2 x107°

0C'; would be reduced by a factor of 5 to 10.

® TLEP precision on all the EWPO are needed for
a more complete analysis of the dim. 6 operators.

® Especially, the precision

Current fit
on Ab and AFB are Parameter Fit result
required to study TLEP 6% | 0.018+£0.007
o . dg? 0.0026 + 0.0014
sensitivity to NP in the 5g%, 0.021 & 0.008
dg% —0.015 + 0.006

Zbb couplings.
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Backup
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Comparison to ZFITTER

® For a given set of the input parameters,

ZFITTER OURS OUI;%}?EE‘{TER * 100 Exp uncertainty

My, 80.362216 80.362499 0.00035 % 0.02 %
T'w 2.0906748 2.0887391 —0.093 % 2.0 %

I'z 2.4953142 2.4951814 —0.0053 % 0.09 %

o 41.479103 41.483516 0.011 % 0.09 %

sin20/°P*(Qhad)  0.23149326  0.23149297 —0.00012 % 0.52 %
prel 0.14724705  0.14724926 0.0015 % 2.2 %
Ap 0.14724705  0.14724926 0.0015 % 1.4 %
A, 0.66797088  0.66799358 0.0034 % 4.0 %
Ay 0.93460981  0.93464051 0.0033 % 2.2 %
AYe 0.016261269 0.016261758 0.0030 % 5.5 %
AYS 0.073767554 0.073771169 0.0049 % 5.0 %
ADD 0.10321390  0.10321884 0.0048 % 1.6 %

R 20.739702 20.735130 —0.022 % 0.12%
R 0.17224054  0.17222362 —0.0098 % 1.7 %

R} 0.21579927  0.21578277 —0.0077 % 0.31 %

with the old Rb

Our results are in agreement with ZFITTER v6.43.
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Current parametric uncertainties

Aaﬁ?d

Prediction Qg M 5 my

Mw [GeV] 80.362 + 0.008 +0.000 +0.006 +0.003 +0.005
I'w [GeV] 2.0888 + 0.0007 +0.0002 +0.0005 +0.0002 +0.0004
I'z [GeV] 2.4951 + 0.0005 +0.0003 +0.0003 +0.0002 +0.0002
0'2 [nb] 41.484 + 0.004 +0.003 +0.000 +0.002 +0.001
sin? HL?t(Q%%d 0.23149 4+ 0.00012 =+£0.00000 +0.00012 +0.00001 =+0.00003
P}_’Ol 0.1472 £+ 0.0009 +0.0000 +0.0009 +0.0001 +0.0002
A, (SLD) 0.1472 + 0.0009 +0.0000 +0.0009 +0.0001 +0.0002
Ae 0.6680 + 0.0004 +0.0000 +0.0004 +0.0001 +0.0001
Ap 0.93464 4+ 0.00008 +0.00000 =+0.00007 +0.00001 =+0.00001
Ag’é 0.0163 = 0.0002 +0.0000 +0.0002 +0.0000 +0.0000
AOF’E 0.0738 £ 0.0005 +0.0000 +0.0005 +0.0001 +0.0001
AOF’]S 0.1032 + 0.0007 +0.0000 +0.0006 +0.0001 +0.0002
Rg 20.734 + 0.004 +0.004 +0.002 +0.000 +0.000
Rg 0.17235 £+ 0.00002 +0.00001 +0.00001 =+£0.00000 =0.00001
Rg 0.21550 £+ 0.00003 +0.00001 +0.00000 =+0.00000 +0.00003
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Current direct and indirect measurements

Probability density
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Future direct and indirect measurements

Probability density
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TLEP sensitivity to S, T and U

SM

scenario

- 02— : —
L _  atpresent LT )
[ [ TLEP-Z af ;
’ 1
- [ TLEP-Z (pol.) . )
O EimEw o {
. I TLEPt ¢ 2
| // //
// ’
- , ,,
0 ......... ,/ ............. , A
- Y ’
£ 4
- 7 /
V/ 4
- / /
- 4 //
J/
01/
- 7 p
- [/ ,,
L i 68% with U=0
\ ’/
_O 2 1 1 |_—| | 1 1 1 1 1 1 1 1 | 1 1 1 1
-0.2 -0.1 0 0.1 0.2
- 02—
L _ , atpresent w '
| [ TLEP-Z ,’I
L [ TLEP-Z (pol) 4
OAF{imerw y
[ B TLEPt -
| / 4
/, l,
B Vs /l
0 ......... /, /,.... ..............
- £ v
4 4
- V/ 4
J/ //
- r .
- [/ L
0.1} -'
| ! Vad
- 68% with U=0
_O 2 . 1 1 1 1 | 1 1 1 1 1 1 1 1 | 1 1 1 1
-0.2 -0.1 0 0.1 0.2

0.3
i _ | atpresent
- [ TLEP-Z
02+ - TLEP-Z (pol.)
: 2 TLER W
i e [ TLEP-
0.1
o
0.1
- 68% with U=0 B gl
_0.2_||||||||||||i||||||||||||
-0.2 -0.1 0.1 0.2
S
0.3
i T~ atpresent
- [ TLEP-Z
02+ - TLEP-Z (pol.)
L o fEmeew
i F ‘\\ B TLEP-t
01F |
0 : ......... “\ ........................... \ x‘. ..........................
0.1F e
- 68% with U=0.
_0.2 i 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 1
-0.2 -0.1 0 0.1 0.2 0.3

= 03 —
L . _  atpresent
i [ TLEP-Z
0.2 [ TLEP-Z (pol.)
- B LEP-w
i A B TLEP-t
01 .
0 : ,,,,,,,,, \\\ \\.*.\ ..............
0.1F
- 68%with U=0 o
_0.2_||||||||||||i||||||||||||
-0.2 -0.1 0 0.1 0.2
T
- 03 -
- _ | atpresent
i [ TLEP-Z
0.2 [ TLEP-Z (pol.)
[ e B TLeP-w
R W B TLEP-t
01F
0 : ......... 7.}.\\ \x\ ..............
01F
- 68% with U=0
_0.2 i 1 1 1 1 I 1 1 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1
-0.2 -0.1 0 0.1 0.2 0.3

Satoshi Mishima (Univ. of Rome)

T



Current fit to the HVV coupling

Probability density
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Current fit to dim. 6 operators

® With quark-flavour universality

C;/A? [TeV~—2] A [TeV]
Coefficient at 95% C,=-1 C;=1
Cwn [—0.0096, 0.0042] 10.2 15.4
Crr [—0.030, 0.007] 5.8 12.3
CLL [—0.011, 0.019] 9.5 7.2
Cly [—0.012, 0.005] 9.2 14.1
C}IQ [—0.010, 0.015] 10.2 8.2
CuL [—0.007, 0.010] 12.3 10.0
Cra [—0.019, 0.049] 7.3 4.5
Cue [—0.014, 0.008] 8.4 11.0
Cru [—0.065, 0.083] 3.9 3.5
Crup [—0.16, 0.05] 2.5 4.7

® Without quark-flavour universality

C;/A? [TeV~—2] A [TeV]
Coefficient at 95% C,=-1 C;=1
Chio. [—0.028, 0.032] 6.0 5.6
Chian [—0.028, 0.032] 6.0 5.6
Ciia,> Cras | [—0.020, 0.059] 7.1 4.1
Cro, [—0.28, 0.32] 1.9 1.8
CHo, [—0.17, 0.17] 2.4 2.4
Cru, [—0.14, 0.16] 2.7 2.5
Cru, [—0.12, 0.16] 2.9 2.5
Cup.,Crp, | [-0.32, 0.28] 1.8 1.9
Cup, [—0.40, 0.00] 1.6 39.5

Satoshi Mishima (Univ. of Rome)



TLEP sensitivity to dim. 6 operators

® Without quark-flavour universality

SM scenarlo
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TLEP sensitivity to NP scale

® Without quark-flavour universality

SM scenario, in units of TeV

at present TLEP-Z TLEP-Z (pol.) TLEP-W TLEP-t
Coefficient Cz = —1 Cz =1 Cz = —1 Cz =1 C,,, = —1 C,L =1 Cz = —1 Cz =1 Cz = —1 C,,, =1
C}—IQl 5.8 5.8 12.7 12.7 12.7 12.8 12.8 12.8 13.0 13.1
C}—IQz 5.8 5.8 12.6 12.7 12.7 12.7 12.8 12.8 13.1 13.2
C}{Q?’, CHQ, 5.0 5.0 14.9 15.0 15.0 15.0 15.1 15.1 15.1 15.1
Cuo, 1.8 1.8 4.0 4.0 4.0 4.0 4.1 4.0 4.1 4.2
Cuqg, 24 2.4 4.1 4.1 4.1 4.1 4.2 4.2 4.2 4.2
Crau, 2.6 2.6 5.7 5.6 5.7 5.8 5.7 5.7 5.9 5.9
Chu, 2.7 2.7 5.7 5.7 5.8 5.7 5.7 5.7 5.9 5.8
Cup,,CubD, 1.8 1.8 4.0 4.0 4.0 4.0 4.1 4.0 4.2 4.1
Cup, 2.3 2.3 6.4 6.4 6.4 6.4 6.5 6.5 6.5 6.5
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Zbb couplings

Current fit
_QCS, Q@q; 0.02
000.04 ©
ol Parameter Fit result
o : 5% 0.018 + 0.007
ol wosl ag? 0.0026 £ 0.0014
; ; dgy, 0.021 + 0.008
-0.02 I b _
: ool 55 0.015 4 0.006
-0.04_ L
-0.04 -0.02 0 0.02 0.04 0.06 0 0.02 0.04
598 899

See also Batell et al. (13), etc.

® Deviation from the SM due to Aps

® IR? ~6.6x107% — SR? ~6x 1075 at TLEP

® TLEP precision on A, and Apg ?
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