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Organization in fundamental physics: Symmetries

Lorentz (GT) = T =1,75, Ak, Al g
Gauge SU(3)c x SU(2)1 x U(1)y
Global B-L, CP, ..

Flavour U3)g x U(3)u xU(3)a x U(3)L x U(3)e
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Global B_I CP
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Sensitive to u+d initial state



Gauge Structure .
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Sensitive to u-d initial state
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Organization in fundamental physics: Symmetries

LO rentz (?LFQ?D) . ' = ]_7 75’ fy“’ fy:u’/y5’ O—,U'V
High Energy

Gauge S SUB)e x SU@)L x Uy~

T

Flavour f UB)o x UB)u xU(3)a x U3)L x U(3)e High-Low connection

BiBmann, Grunwald, Hiller, Kroninger
2012.10456
Aoude, Hurth, Renner, Shepherd
8 2003.05432
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a long story

* Top-Fit flavour assumption: Only top-couplings, CKM=Id — 22 d.o.f.s
 Completely flavour anarchic = way too many d.o.f.s (1000s)
« MFV — still too many (~40-50) but in principle manageable in the near future

 Here: Subset of operators in MFV as a proof of principle
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The Setup

The Measurements

» Wilson Coefficients at [t = my .T Tbar (87 + 5A) eBs — putu”
+ Adopt MFV *Single 1(13) P A
o TTZ/TTW (4)
* Running-matching-running from o TZ/ TW (7)
toptob « Top Decay (8)
Old but reinterpreted New

in MFV
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Flavour universal
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Flavour universal
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What about concrete models?

Example: Gauge-Tripplet extension
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The Data
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TTZ Production and EW effects
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Top-Down

Energy
AN ="TeV 1 FI:J” model
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173 GeV SMEFT
lRGE
Matching
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RGE
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Energy
A :? TeV 1 Full model
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Matchin
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RGE
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Top-Down

Energy b
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Matchin
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Top-Down

Energy
A :? TeV 1 Full model
= v
173 eV SMEFT
Matchin
91 GeV SMEFT A _ WET
RGE
Compute
A4.7GeV WET =P (bservable
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Exampe: Four-quark couplings
O((]}]) — (Q/YMQ)(@VMQ) (qu)gzgrm; — Aqq Aqq — (CLCL) =+ (ba)th

Oc(z?c? = (QumQ)(QY'T°Q) (Caq)™"” = Aqgq Byq = (ba) + (ba)
(qu)gggg — Aqq + gqq + qu
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Exampe: Four—quark coupllngs

Oy = (@7.Q) (@ Q) (Cqq)?"" = Agq Ay = (aa) + (ba)y;
O = @ Q(@y"7°Q)  (Cg)™™ = Agq By = (ba) + (ba)
tOp (CQQ)gggg Aqq + Aqq + qu
v i
N
i~ i
cigi,
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Exampe: Four—quark coupllngs

O( ) = (Q”YMQ)(Q”YMQ) (Caq)™™™ = Agq A, = (aa) + (ba)yf
Of) = @ Q)@1'1°Q)  (Cqq)™™ = Ay, Byq = (ba) + (ba)
top (Cag)>?>° = Agq + Aqq + Byq

_/ \{ " "
033% 03223 v, 2T

qq

\— _ Z C’( ),33kk

i(— 2 3 3), 2
C1o ~ qu) ™ B(gq )y & qu) T Bc(zq)yt
e N’

e pe
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top
a i
~_—
_/ \LT

033% 03223

qq

(=) 4,2

Cio ~ A(gg) + Boq i

N ——————
Fg)

Exampe: Four—quark coupllngs
Ol = (Q7.Q)(Q"Q)

O = (Qv,mQ)(Qv"'7Q)

\f\/sv/

t L
/y* Z*

Z O( ),33kk

3 3),,2
qu) +B c(zq) Yt
\———

3
Feq

(qu)ggm —
(Cgq)**™
((jqq)3333

— Aqq

1) 43) 7

qq

AP A2 [TeV—2]

Agq = (aa) + (ba)y
Byq = (ba) + (b:l)
Aqq + Aqq + qu
qq qq}



