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Introduction

» Higgs discovered July 2012
e |nitially suggestive of di-photon excess

- Results now largely consistent with SM
* Also consistent with MSSM Higgs?
- My, ~ 125 GeV — decoupling regime. (M >> My)

— Decoupling regime — Properties largely consistent with SM
and therefore also LHC data

* What differences can MSSM predict?
» Main differences likely to show up through loop effects

* We looked at possible loop effects of light staus,
sbhottoms and stops
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Decay to photons

« SM Y - 2

(h = 77) = 10503 g:;’lv%/v QvFi(y) + izj:ch,fQ?fFl/Q(iUf)‘

« MSSM

= 77) = | 5L Q3 Faav) + 22 N, Q3 s 252N, 5@ Fofos) |
Extra factor for charged SUSY scalars /

W boson - Fi(zw) ~ —8.3 W: Top : Scalar

Top quark - N, fQ3Fy2(zy) ~ 1.8 28 4 8 e

Charged scalar - Fy(z5) ~ 04 Mg ~ O(100 GeV)

« Require a negative scalar coupling to increase I'(h — 7yy) 4



Light staus
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(Similar previous results — e.g. Carena et. al., JHEP 1207 (2012)175)



Light sbottoms

a?m; | grvy 2957 ghss 2
I'(h = vy) = i Qv Fi(zv) + N Q3 F19(x) + =5 N Q% Fo(zs)
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Light stops

2,,3
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gh 20nh¢7 9hss
L(h —vy) = QY Fi(zv) + =N, Q3 F ja () + S5 Ne Q3 Fo(xs)
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 However, both stop coupling and m;, depend
on mixing parameter X; = A; — pcot 8



Light stops
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Increase)

Correlation
between ™My and
Ry which isn't
observed for
staus or
sbottoms



Higgs Mass (one loop)

3g2m? M2 X, \° 1 X, \°
< M?2 t ln | —= 1 —
=T 82 My, [1’1 (Mz?) " (MSUSY 12 \ Msusy

myp, ~ 125 GeV requires X; ~ vV6Msysy < MR >

stop mixing

Stop coupling

1 4 ;1 X
Gnini, = 5 cos 20 {cos2 07 — 3 sin? Oy cos 29;} - ]\T?[—t% + 5 sin 26’57?\2;
: 1
~ 2 _ 2 2
substitute X; ~ vV6Msysy, Miysy = 5 (mf, +mi)
m? 3m?  2m7 * stop coupling ~ fixed by

requirement of maximal

ghflﬁ ~ 2 2 T as2
bz Mz Mz stop mixing




Light stops
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Light stops
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What about production?

Ozimi 20n+7 Init :
(h = 99) = 555 | e Fuyalan) + S Fo(a)
w ~ —8.3
Top quark - NojQ3Fy jp(xs) = 1.8

Charged scalar - Fy(zs) ~04 Mg~ O(100 GeV)

* Relative stop contribution to x4, Is larger than
for Ky

e For maximal stop mixing, reduction in K44 IS
larger than increase in k-
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Light stops

 Effect on production
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Total Width Effects

» Main decay channel is h — bb

- reducing Y, will reduce Lot N
. . 1%
INCreasing Hoor.yy = figg X vy X —xsear

tot

and all other decay rates

* Bottom Yukawa can receive large SUSY
COrreCtiOnS (e.g. Spira et. al. Phys.Rev. D68 (2003) 115001)

ng_mbsina - Amy, 4 1
v cos [ 14+ Amy tan o tan 8

2053
Amy ~ B—WMg,utanB I(Mgl,MZ;Q,Mg)
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Light stops with

°* ggF~y ~ 1 with
nwvBF~~ =~ 1.4 Ccan
occur in light stop
scenario with
reduced Yy,

 Would also predict
Increase in all VBF
production
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Light stops with
reduced Y, and light staus
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Are these scenarios better than the SM?

preliminary result

- x> for different scenarios

14}
SM value

13f

12
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Light stops and
light staus

* |Improvements are modest and SM already fits data fairly well

Light stops only Light staus only

. X slightly improved because light stops can explain non-universal alteration

of uggr vs pvpr — would be important if confirmed in the future 17



Conclusions

 Light stops can explain non-universal pgyr
VS UV BF

— could be important if confirmed in the future

* Hggr IS NOt Nnecessarily decreased in a light
stop scenario if Yy is reduced

e Light staus can explain a universal increase
in (h =)

 Light stop, light staus or a combination of both
fits data slightly better than the SM

18



Back up slides
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Scan over parameter space

2 <tanpB < 60
200 GeV < Mp+ <2 TeV
0 TeV < u <5 TeV
100 GeV < mjz < 5 TeV
100 GeV < Mgz <10 TeV
50 GeV < Mys <5 TeV
50 GeV < Mps3 < 30 TeV
100 GeV < Mgz < 5 TeV
100 GeV < Mp3 <5 TeV
0 TeV < A4, <10 TeV
0 TeV < A4, <10 TeV
0 TeV < A_ <5 TeV




Light stops

» Putting X: ~ vV6Msusy into stop coupling,

1 4 . m2 1 . mtXt
Ghiyiy, = 5 €08 20 [0082 07 — 3 sin” Oy cos 2(95] + M—t% + 5 S 20; M2
: 1 : 2my X
Wlth, MS2USY — §(m?~1 + m?z) and sin 20, = - _t,n,tLQ

t1 to

and ignoring the first term which is small

2 2 [m2 4+ m?2
. my 3mt< t1+ to

ghflfl ™~ 2 + 2 2 2

and m? < m?
1 2

m:  3m? 2m?
.~ \ S P —

Ve 2 2
Mz, Mz M7

9ni t,
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Back up — coupling normalisation

R ghssS ghssS \/
Jhss = — — = grss\/ 4V 2GF
MW/g (4\/§GF)_ 2
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ATLAS limits
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