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M, [GeV] a3(5f)(Mz) tan 3 | Mgur [GeV] | M, |GeV] | M; |GeV|
300 0.123 54.1 2.2 % 10" 5.3 183
500 0.122 54.2 1.9 x 10™° 5.3 183
10° 0.120 54.3 1.5 x 10'° 5.2 184

FUTA

M, [GeV] | asen(Mz) | tan B | Mgur [GeV] [ M, [GeV] | M, [GeV]
800 0.120 48.2 1.5 x 10™° 5.4 174
10° 0.119 48.2 1.4 x 10™° 5.4 174

1.2 x 10° 0.118 48.2 1.3 % 10™ 5.4 174

FUTB

M, [GEV] a3(5f)(MZ) tan 3 | Mgur [GeV] M, [GEV] M, [GeV]
300 0.123 47.9 2.2 x 10*° 5.5 178
500 0.122 47.8 1.8 x 10™° 5.4 178
1000 0.119 47.7 1.5 x 10'° 5.4 178

MIN SU(5)

The predictions for the three models for different M,

M€4 -r_‘/wreﬁ'uo-g covreci7ors M/ ceyqcev-foryCres 8
~ Y

Mc= 17238625 Gev (780193 GV

CDE + Do
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Model A

Similar behaviour holds for Model B too
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Model A
M= 0.3 TeV
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Figure 1: The bottom quark mass at the Z boson scale (upper) and top quark pole mass (lower plot) are shown as function of M for

both models and both signs of .



3D) Predictions for the light Higgs boson

lﬁ | l Ll ' 1 l LI l
126 - —
- -{
S A
S
h'lq " .1
> 12 -
- -
- .“
L -
| . 1 ) L p | l
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M [GeV]

green: consistent with B physics constraints
red: agreement with (loose) CDM bound

118 GeV < M;, < 129 GeV (incl. theor. unc.)

= “easy” to find for LHC (but “only” SM-like ...)

Sven Heinemeyer, LPT /Orsay particle physics seminar, 26.02.2008



Typical mass spectrum for FUTB-

mi 172 Wb(MZ) 4
tang = | 46 Qs 0.116
™50 796 msz, 1268
mgo | 1462 | my, | 1575
M50 2048 I -2046
m<o 2052 B 4722
Xa
mes | 1462 | My 870
mer | 2052 Mpys | 875
mz'l 2478 MH 869
mg, | 2804 My 124
my | 2513 M; | 796
1
my, | 2783 | M | 1467
ms 798 Ms | 3655

Sven Heinemeyer, LPT /Orsay particle physics seminar, 26.02.2008




M1

M2

Mgluino 2754 GeV
Stopl 1876 GeV

| Stop2 2146 GeV
ot 1849 GeV

Sbhot2 2117 GeV
Mstaul 635 GeV
Mstau2 867 GeV
Charl 1072 GeV
Char2 1597 GeV
' Neul 579 GeV
' Neu2 1072 GeV
"Neu3 1591 GeV
' Neud 1596 GeV
Mh 123.1 GeV
MH 679 GeV
MA 680 GeV
MH=* 685 GeV
Mtop 172.2 GeV
‘Mbot(Mz) [2.71 GeV

FUTB, p < 0
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It is where the SM predicts it should be
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m, , [GeV]

ATLAS-CONF-2012-109

Squark-gluino-neutralino model, m(i?) =0 GeV
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No SUSY (so far). !

CMS Preliminary L _ =4.98 fb",\'s =7 TeV

2 tan(p)=10

= |A,=0GeV
u>0

m, = 173.2 GeV

|:| LEP2 "
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At least within constrained MSS models.

G. Tonelli, CERN/INFN/UNIPI CORFU2012 September 14 2012 31



LHeR Search for NP in By g~

o Highly suppressed in SM - FCNC 0,
plus helicity (m /Mg)? - and well - o N

predicted N
0 BR(B,—>u*)= 3.2£0.03 10 . =

o BR(B,—u*u’)= 0.1120.01 10
m A.J.Buras et al: arXiv: 1208.0934

o Sensitive to NP
o Could be strongly enhanced in SUSY

o In MSSM scales like ~tanp > ; NPE
B mr’<
. ¢ = u

o Limit or measurement of B, j—uu™  \ )

will strongly constraint parameter
space
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Figure 2: The lightest Higgs boson mass, M, as a function of M in the model SU(5)-FUT
(with g < 0) . The blue points fulfill the B-physics constraints (see text).



Mh =125.6 + 3.1 GeV
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Figure 3: The upper (lower) plot shows the spectrum of SU (5)-FUT (with p < 0) after
imposing the constraint M, = 125.6 £ 3.1 (2.1) GeV. The points shown are in agreement
with the quark mass constraints and the B-physics observables. The light (green) points on
the left are the various Higgs boson masses. The dark (blue) points following are the two
scalar top and bottom masses, followed by the lighter (gray) gluino mass. Next come the
lighter (beige) scalar tau masses. The darker (red) points to the right are the two chargino
masses followed by the lighter shaded (pink) points indicating the neutralino masses.



my(Mz) | 274 | my 172.1 my(Mz) | 2.82 || my 172.5
My, 1274 || My 1514 M, 128.6 || My | 4862
My 1514 || My« | 1518 My 4861 || My+ | 4867
mi, 2483 || my, 2808 mg, 4167 || my, 4666
mg, 2403 | my, 2786 my, 3913 || my, | 4650
Mz 892 mz | 1089 Mz, 1593 || ms, | 1756
e 1453 e 2127 My 2547 Mg+ 3515
m)ztl) 790 m;{g 1453 m;((l) 1405 mig 2547
myo 2123 | myo 2127 mgg 3512 || mgo | 3515
mg 3632 mg 6066

Table 1: A heavy (light) spectrum of a SU (5)-FUT (with x < 0) parameter point is shown
in the right (left) table. Both are compliant with the B physics constraints. All masses are
in GeV.
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In spite of their limitations, perturbative local field theories are still of
prominent practical value.

It is remarkable that the intrinsic ambiguities connected with locality
and causality — most of the time associated with ultraviolet infinities — can be
summarized in terms of a formal group which acts in the space of the
coupling constants or coupling functions attached to each type of local
interaction.

It is therefore natural to look systematically for stable submanifolds.
Some such have been known for a long time: e.g., spaces of renormalizable
interactions and subspaces characterized by systems of Ward identities
mostly related to symmetries.

A systematic search for such stable submanifolds has been initiated by
W. Zimmermann in the early eighties.

Disappointing for some time, this program has attracted several other
active researchers and recently produced physically interesting results,

It looks at the moment as the only theoretically founded algorithm
potentially able to decrease the number of parameters within the physically

favoured perturbative models.
/
)



