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B f%f Induced Electroweak Symmetry Breakmg

%f Examples MSSM + Technlcolor (or extra |
B doublets) .

nggs Mass and Naturalness Imphcatlons -

% nggs Pseudos Technl-states Phenomenology
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Use an addltronal source of EWSB
to t11t the potentlal

Could come frorn - -

another nggs doublet = I Could come from a j

W1th alargerquartic | | technicolor sector
couphng - L ( zatov et.al. PRL 108)4

L(Galloway et al PRD 89)4 |

In paper we Cons1dered both, but for this talk
| I focus on the latter poss1b111ty |




# Supersymmetry plus

technicolor is an
vin"terjie‘fs‘ting‘lCbmbihation - -
- Combination considered
# If technicolor initiates = inearly 80's by
- . - Dimopoulos, Raby
- EWSB scale f « | . |
- 0 la e V’ ~ Dine, Fischler, Srednicki
- caninduce EWSBin *
* clementary Higgs sector,
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Standard EWSB T11ted EWSB mduced by
V1a Mex1can Hat — = lmear tadpole -

Mechanism Standard Tadpole

Unstable/Stable
Terms

Higgs Mass \Y|

Mass Term/Quartic Linear Term/ Mass &



Why should we combine
SUSY and technicolor?







- an substantlally mCl‘ ease f~

s

1th )\ 0( 1) and f 80 GeV
'~»‘,,i',,can get mh = 125 GeV wzthout;v
radlatwe Correctlons_
= fiﬁ_}f_;'. (Gherg: ‘:‘etta Pemaro?:' '11)_.
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N "‘:_Z_ementary "__7-%{,'«.1ggs sector (Slmmons Samuel

Prec151on electroweak is st111 an 1ssue but can

stlll stay in (S T) elhpse (Galloway et al )




As pointed out by Carone 12, bosonic
technicolor (Higgs + TC) has smaller quartic,
bigger top Yukawa, so instability at high Higgs

vev is worsened

With supersymmetry, potential does not go

negative and instability is avoided



Higgs Modifications

w/ Azatov, Craig, Galloway PRD86
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. :';;:.;,:'ew Couphng S aHOW

modlﬁcatlons beyond MSSM
type II ZHDM -




87T\/_f ()\ Cosﬁ—l-)\dsmﬁ)

mH+mh

sin 2()é sin QB\/U —|—’Ud

'Sln 2 5 . .f * m%{ m;?b
Decouphng 11m1t of MSSM when my —>oo

. set_so;—ﬁ—n / 2, where hO has SM couphngs

= New term allows decouphng limit for gauge bosons,
" but decouples slower for fermion couphngs .
wh1ch can be enhanced or suppressed
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Collider Phenomenology

w/ Galloway, Luty, Salvioni, Tsai arXiv:1411.6023
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Of new particles, pseudoscalar pheno is

particularly interesting

oldstones from MSSM nggs as well as |




eudoscalars !

Pseudoscalar Masses

Technipion Fraction

800




~ MSSM decoupling limit has been taken

. (mAwssu—®)

~ #Eveniin this limit, the phenomenology remains

| interesting




| MSSM decoupling limit s reducing its 2HDM to 2 1HDM §

B True goldstone 1s spread between elementary nggs and
= . techmplons -
UhAh + f ATC ”

\/Uh ‘|‘ f -

So thls state has f / v suppressed

A A f Ah = 'UATC | ', Couplmgs to the -




- W1thout 1nteract1ons w1th the MSSM techmplons -
. Would be true goldstones Wlth no mass

Only cross mteractlon 18 the tadpole term

- o :_5m -< —126 Gev

| Thus mass of pseudoscalars are tled to mcrease m:'_ B

. nggs mass and has an upper bound




Branchmg Ratios: Orange 77, Green bb, Red Zh, Blue tt = ',‘.’.; *_V A" BR: Orange tb, Green Wh, Red cs, Blue tnu
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?5-“ mA < 160 GeV ,_'
ATLAS £ b

mA < 220 GeV
CMS A — 'c 1:

N R NP S 250 GeV <mA<35()
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mA<160Gev: B
ATLAS te H+ b

mA < 220 GeV
CMS A — 'c 1:

e .1250 GeV <mA<35()
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mA<160Gev: B
ATLAS te H+ b

=~ 14 mA < 220 GeV
CMS A % T T
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mA<160Gev: B
ATLAS te H+ b

=~ 14 mA < 220 GeV
CMS A % T T

I DS .1250 GeV <mA<35()
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- h to b ]ets |




 Higgs coupling constraint

4| — strong ATLAS + CMS (68, 95%) |
| —2Ap=2 solid: 25 fb~!@7+8 TeV |

dashed: 300 fb~'@14 TeV |
my=250 GeV |

“ my=250 GeV




much larger tt BR ,
| for nggs case ::;f“,

Due to a'cancellatlén mf
Zh couplmg btw. both i
H1ggs doublets |
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Run 2 top resonance search crucial atlowms |
o cover this parameter space =~




Some Model Dependent
Pheno
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Techni-states are an efficient way to produce
techni-pseudos (albeit more UV model dependent)

We model techni-rho production ala
Falkowski, et.al.

Interestingly, techni-rho couplings to SM
are through mixing with W, Z, which does
not explicitly depend on f{



: j{'f',’ii"ifany poss1ble decay channels due to low mass states? l
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 p* o+BRs (g, Ay/Asm)=(8.3,09})
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© p* o+BRs {g,.@, An/Asw}=(8,3,09})
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Mod1f1cat10ns of nggs properﬁes are still |

allowed

mH1ggs potentlal can »be changed w/ mduced
EWSB

SUSY+Techn1color hybnd model can help to
address»_SUSY naturalness and TC ﬂavor

problérfn '*




% In SS‘:‘ decouplmg,pseudo scalars and other

techm—hadrons are strll accessrble

% Phenemenology has a r1ch structure Whlch can

be searched in Run2
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Looking forward to
Run 2!
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