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S : Spin f43EH) R
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S [ : Spin magnetic moment
T (L

Quantum Mechanics : g, = 2
QED (1-loop) : g, = 2.0023 (Peskin Sec.6.3 etc.)

SM expected value : g, — 2 = 0.00233183656 == 0.000000000098
Experimental result : g, — 2 = 0.00233184178 £ 0.000000000126
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Expm BNL'04) e 3.30 discrepancy

Hagiwara, Liao, Martin, Nomura, Teubner [1105.3149]
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Vector-like matter T g-2 + 125GeV Okada, Moroi (1992); we dug up again in the context “higgs & g-2”.
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Vector-like matter T g-2 + 125GeV Okada, Moroi (1992); we dug up again in the context “higgs & g-2”.
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Vector-like matter T g-2 + 125GeV Okada, Moroi (1992); we dug up again in the context “higgs & g-2”.
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Vector-like matter T g-2 + 125GeV Okada, Moroi (1992); we dug up again in the context “higgs & g-2”.

MSSM (10 + 10), AR N AL

10 = (Q",U',E")

i e * No gauge anomaly.
e EWaY ~! 171/ T/ » Gauge couplings unification.
10:(Q,U,E) scg. ,p.i. ——
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Martin [0910.2732]

Wmix — EiQiHuU, + E;Q,Hu[_]i + E;',,Q’HdDi

Mixing between SM- & vector-like quark
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Extension w. Vector-like Matters Okada, Moroi (1992); we dug up again in the context “higgs & g-2”.

« No gauge anomaly.

- 10 = (Q’ , U ! : E” ) « Gauge couplings unification.
MSSM+ ]_0 + ]_0 1e _ _ 60T
( )’ 10 = (Q',U', E) o e
mp ﬂ‘ mp | — we assume V" < 1. ¢° =
Wadd — Y,Q/HUU, + Y,’Q’Hd U, o ,_H
LM QQ MU+ My E'E ST R

Martin [0910.2732]

Wix = ¢, Q:H U + ¢.Q"H,U; + ¢/ Q' Hq D;

Mixing between SM- & vector-like quark

> KX$+E¥ —flavor &
> Pu — ‘BRI colored Bi ¥ = I, ZRE

params: (A, Mpess, tan 3, |Nmessy|sgn ;| | Y| My )
(GMSB framework)

® Nies = 1 to keep perturbative up to Mqguyr.

e sgn i = + to explain g — 2.

e Y/ =1.05: infrared fixed point = nice for 125 GeV
(also Ay and A’ go to IR fixed point.)
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Vector-like quark DIRECT search
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Vector-like Quark Search e
LMSSM+(1O +10), i.e {
® New “vector-like” quark

Mass . My 4+ (174 GeV/2), (t1,0',t5)
my = My
_ Waaa = Y'Q H, U’
Production + M QQ + MyU'T + My E'E'

pp — t’lfll etc. (pair production) Q/[/mix = ,Q:H U + ¢ Q'H,U; + (;,Q!HdDJ

Decay

t/ /
\/ \ Qh (_) qbb)

depending on mixing
btw. vec-like/SM quark.



Vector-like Quark Search

® New “vector-like” quark (tll, b’, tlg)
t/ / qW

—> q/

pp — ]
T~ gh (— gbb)

Current bound

if it decays exclusively as
ty — bW =my
ty — qaW i my > 340GeV  CDF 5.6fb " [1107.3875]

> 507 GeV CMS 5.0fb ! [1203.5410]

=~

ty —tZ my >A475GeV  COMS 1.14fbh ! [1109.4985]

=~

t, — quZ :: No bound yet
[trl —th - No bound yet] No general bound on t} yet

because of these possibility.
t1 — quh :: No bound yet

> 4 b-quarks (h — bb)
Interesting channel after Higgs discovery.
Harigaya, Matsumoto, Nojiri, Tobioka [1204.2317]



Vector-like Quark Search

® New “vector-like” quark (tll, b’, tlg)
/qW

—>qZ

v
Current bound pp — tht'; W
/At LHC 8Tev 400 600 MQS_OI\(/’IU [:EOGC:;] 1200 1400
!

14TeV LHC
8TeV LHC
7TeV LHC
- \1.96TeV Tevatron ----------- i

production doubles!

J

More severe bounds, .| N

\ or....7 200 W0 B0 800 1000 1200 14oy
t'y quark mass [GeV]
> 4 b-quarks (h — bb)

Interesting channel after Higgs discovery.
Harigaya, Matsumoto, Nojiri, Tobioka [1204.2317]
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Total cross section [pb]




