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ABSTRACT

Flavor violation in the top sector allows an ex-
tra few GeV contribution to the Higgs mass and
thereby could reduce the SUSY breaking scale
to remain within a few TeV. In this talk we dis-
cuss our findings of a detailed investigation on
the CMSSM parameter scan particularly in the
context of the LHC Higgs observation using the
information-theoretic approach and will demon-
strate its impact on sparticle masses.
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SCANNED PARAMETERS

We have scanned the parameter space within
the following limits

e mg € [0.1,10] TeV,
mi /o € (0.1, 6] TeV,
tanp € (2, 60],

Ao € [~10,10] TeV,
sign(p) =+1,

§:%Y € [—0.07,0.07] .

RESULTS

An asymptotic expansion would produce the expression of entropy of the Higgs-bosons [3],
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FORMALISM
Fig.2: Marqinalized entropy vs CMSSM parameters in the base CMSSM model and in the LR of the top sector of NMFYV respectively.
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The information theory deals with a quantita- Constraints Experimental Value
. . LEP > 114.4 GeV - —
tive measurement of uncertainty of the state of > g2 S — Parameters — S
the certained system using the Gibbs-Shannon >103.5 GeV e 016 000 > mo 151 15 131
entropy or information entropy [1]. The entro 0-OR038 A 0.0002 Ao —540  —493 —6.92 Ao’ 483 483 —8.52
PY Py . PY (3.32+0.15) x 10~* tan 39.4 39.6 36.8 tan 31.26 31.05 12.96
of the system could therefore be written as (2.51 £ 0.59) x 10~ 51 0.0 0.0 0.0 sL1 0033/0032  0.033/0.033 0.0011
DM 0.1200 £+ 0.0012 mip, 125.16 125.16 125.24 my, 125.27 125.26 125.40
. <1n p> . Z ) lnp (1) Table 1: List of experimental observables used as constraints [2]. zj@ géé g:ig g:g} ZZIO g:zg i:g% g:%
— — B — — B ( (X mo 4 5.27 5.28 6.19 mo 4 3.93 4.02 3.36
ie{micro} R R R A mso 1.73 1.71 1.92 msg 112 1.05 .41
E_ m)zé 2.84 2.82 2.32 m}z(l) 1.89 1.94 1.72
- . 2 2
. . o «1- C ] m _ 3.31 3.35 2.23 m _ 2.46 2.47 1.95
where, the ' microstate contains probability p; 3 : <3 . . o X3 o - .
. . - - ™m ~0 . . . ™m ~0 . . .
while kg is the Boltzmann's constant. : : X4 . X4
) - : . C ; m_ 4 68 2.71 2.10 m _ 4 2.00 2.02 1.50
This theory is applied to our study by consid- : X3 %3
. - ] m 4 3.45 3.45 2.96 m 4 2.45 2.45 2.06
ering an ensemble of N'-number of independent — : % o . . %3 o o .
Higgs-boson where each one is decaying to its i Epirosom | my, 817 799 397 ma 5.67 5.58 6.04
. . 13 4+ 5.4 129.4 m 5 7.81 7.76 8.71 mg5 5.67 5.56 6.00
various al.lowe}cbi decay modes with Probab1ht1es it o o S it i e o
p,(my) of its d* decay mode, ny consider as num- m, 750 7.49 833 ms, 513 5.19 5.42
ber of allowed decay modes of the Higgs—boson. Fig.1: Marginalized entropy vs lightest CP-even Higgs-boson. my 6.24 6.24 6.75 my 406 406 448
The mass of the CP-even lightest Higgs of the Conclusions: We have studied the parameter space in- iy 715 712 7:96 Mg 480 475 520
ms 5.73 5.73 6.60 ™ms 4.36 4.54 4.66
° ° ° l l
MSSM at the tree-level [2], volving the different constraints from LEP data on mi; (06 - (18 mi; 160 450 450
sparticles and Higgs-boson search limits, precision 1 5.31 5.12 5.17 ma 4.06 4.07 4.07
1 %o 5.45 5.35 6.09 mz, 4.34 4.38 4.44
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observables and dark matter. The lightest CP-even
Higgs mass of the MSSM model is in well agreement

. . . Table 2: List of sparticle masses for different constraints for CMISSM base model and for NMFV framework respectively. All masses are in TeV except m, is in
Thus the term of leading contribution to CP-even /v for dif f f f pectively ptmn

with the LHC observations. Through the Higgs’s
lightest Higgs is of the order,

entropy, we evaluate the sfermions and gauginos
masses of the order of the TeV scale. After inclusion
of flavor violation in the LR of the top sector, there is
a reduction of SUSY breaking scale as seen in Fig.2.

GeV, tanB and 55" are dimensionless.

Unified scalar and gaugino mass approach towards lower mass after the inclusion of NMFV framework on
CMSSM model i.e. from 5.99 TeV to 4.34 TeV and 3.58 TeV to 2.42 TeV respectively. The tang approach to 12.96
from 36.8 after involving this effect. Our analysis predict the mass value of gluino, lighter stop, lighter chargino
and lightest neutralino are to be 5.15 TeV, 4.48 TeV, 1.50 TeV and 1.41 TeV respectively.
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