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Running fermion masses (SM)

TABLE IV. Running quark and lepton masses above M, in the SM with m; = 140 GeV, where
the uncertainties of m ((u) result from those of m{My). Here we have used Agyr = 2x 10' GeV.
Case A and case B represent two different neutrino mass patterns with m, (M, ) = 0.001 ¢V and

my(M,) = 0.2 eV, respectively.

p=M, pu=1TeV p=10° GeV | u=10" GeV| p=Agy
my,(u) (MeV) | 1277539 1.107943 0.6775:34 0.58103) 0.487 02
ma(p) (MeV) | 290712 | 2505108 | 156208 | 1aar0® | L1400
m(p) (MeV) | 557} a7t} 3073 2677 227
m.(p) (GeV) | 0.619 +0.084 | 0.53270071 0.3277 0013 0.2817 0017 0.23570:03%
m, (1) (GeV) | 2.89+0.09 | 2.43+0.08 1.42+0.06 | 1.21+0.05 1.00 = 0.04
m () (GeV) | 17TL7+3.0 | 150.7+3.4 99,1714 867740 74.0749
0486570161 | 0.495901601 | 0.501014122 | 0.490856087 | 0.469652046
m, (1) (MeV) | £0.000000042| £0.000000043 | £0.000000043| *P-o0000042 +0.000000041
102.7181359 | 104.6880645 | 105.7673562 | 103.6229311 | 99.1466226
m, (1) (MeV) | +0.0000092 | *5000000 £ .0000094 £ 0.0000093 +0.0000089
m,(p) (MeV) | 1746.247030 | 1779.74 £0.20 1798.11703 | 1761.67 £0.20| 1685.58 = 0.19

Xing et al, 0712.1419 [hep-ph]; assumption: desert (just SM) between m » and Aq -




Running fermion masses (MSSM)

TABLE V. Running quark and lepton masses above M, in the MSSM with tan 8 = 10, where —
the matching effect between the MS and MSSM and the MS-to-DR transition effect on the input
parameters at M, have been taken into account.

p=M, p=1TeV p=10° GeV | n=10" GeV| p=Agr
my(p) (MeV) | 1.277573 L151558 0.7555:3% 0.6275:57 0.49%5%7
my(p) (MeV) | 2.9071%3 2.20102¢ 121153 0.961 04 0.7015-35
m, (1) (MeV) | 55715 42 +12 23+7 1877 13+4
m.(u) (GeV) | 0.619+0.084 @ 0.55779977 0.363 70023 0.30370 048 023670 0
my () (GeV) | 2.8940.09 2.23 £ 0.08 1.30 £ 0.05 1.05 +0.05 0.79 % 0.04
my(p) (GeV) | 17L.743.0 161.0737 125.277-1 111.0755 92.2+3:

0.486570161 | 0.418436115 | 0.358332424 | 0.327996884 | 0.283755495
m(p) (MeV) | £0.000000042 +0.000000036 = +0.000000031 | 5000000028 0000000035

102.7181359 | 88.3347018 75.6468538 69.2429377 59.9033617
m, (1) (MeV) | £0.0000092 | +0.0000079 +0.0000068 +0.0000062 | +0.0000054
m_ (k) (MeV) | 1746.247020 | 1502.25 £0.17 1288.68 £0.15 1180.38701% | 1021.95701)

Xing et al, 0712.1419 [hep-ph]; assumption: desert (just MSSM) between m » and Ag -




Hierarchies from geometry
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Figure 3: Yukawa coupling: the Gaussian wave functions of the
fermions I and e° overlap only in an ezxponentially small region, sup-
pressing the effective Yukawa coupling exponentially.

Arkani-Hamed and Schmaltz, 9903417 [hep-ph]




Hierarchies from geometry/Warped Metric

Flavor in RS

erghetta, Pomarol

IR
zero modes like

in flat ED

Andreas Weiler, Talk at Ringberg Workshop '09

RS= Randall, Sundrum




Hierarchies from geometry/Warped Metric

Flavor Problem & its Solution (2)

+ Zero Modes of Fermions:
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* The Solution of the Flavor Problem:
I. 4D Yukawas in terms of shape functions:
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anarchical and O(1)

5D Yukawas

Higgs localized on the IR brane: h{y) = \/2(3 — 1)L ™0 5

II. Result: slightly different ¢ parameters of O(1) lead to a large hierarchy in Y,

Hierarchy of quark masses ' BUT lwl’l—e
and mixings explained by a 51:111 mlfssm%1 a 41

. 1 theory tor the 0.0017 17, )
purely geometrical approach! b mocecs

4\20 S. Gori Probing RS Model through FCNC



Anthropic fermion masses

” Quarks

Leptons

X

Figure 1: The quark and lepton masses on a log scale. The result appears
visually to be consistent with a random distribution in Inm, and quantitative
analysis bears this out.

Donoghue, 0710.4080 [hep-ph]




Anthropic CP violation
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Figure 13: The Jarlskog invariant for quarks describing the magnitude of CP violation

Donoghue et al, 0511219 [hep-ph] J = ]m[vud‘/cs
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