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INTRODUCTION

« SU(2). X U(1)y symmetry hidden at low
energies, but restored in the UV

- tree-level relations among weak couplings and
masses corrected by finite and calculable loop
corrections

- precision measurements of masses and couplings
* test the quantum structure of the SM
* probe NP through its virtual effects
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EW PHYSICS IN THE LHC ERA

* The measurement of the Higgs mass completes
the knowledge of 7,

- all EWPO now fully computable in the SM

* Higgs signal strengths directly probe
electroweak symmetry breaking

- test SM Higgs couplings -

* Combine EWPO and Higgs signal strengths to
constrain extensions of the SM

EPS-HEP Venice, 6/5/2017 Luca Silvestrini 3



EWPO FIT

* SM input parameters:
B GF: A, MZ, MH, m‘h OLS(MZ)I AOLhad(l:-))

* state-of-the-art computation of EWPO

* parametrize possible NP effects (modified couplings,
additional loop contributions, D=6 operators)

* perform a fit o experimental data
* GAPP (Erler)
« ZFITTER (Akhundov, Arbuzov, S. & T. Riemann)
* Gfitter - see next talk
* us, using ’rhell}]ﬂifitl public code available from http://hepfit.romal.infn.it
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EW FITS WITH

* Both electroweak and Higgs observables are calculated as a SM core plus
corrections:

- the SM core includes all existing higher order corrections

- NP corrections are at the lowest order in all SM couplings
* Experimental results are taken from the most recent published analyses

* The fit procedure uses BAT (Bayesan Analysis Toolkit) with flat priors for all
input parameters, and posteriors calculated using a Markov Chain Monte Carlo
* Stand-alone or library mode to compute observables in a given model:

- Implemented models:

* SM, Oblique parameters (S,T,U), ¢ parameters, modified Zbb couplings, Modified Higgs couplings
(x,), SMEFT (D=6), 2HDM, LUV in b—s transitions

- Implemented observables:
« EWPO, Higgs signal strengths, Flavour (AF = 2, UT, rare B decays)
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Measurement

Posterior

Prediction

1D Pull nD Pull

as(Mz) 0.1180+0.0010 0.118140.0009 0.118440.0028 -0.1
Aal?) (M) 0.02750+£0.00033  0.0274040.00025  0.02730=0.00038 0.4
Mz [GeV] 91.1875+0.0021  91.1879+40.0021 91.199+40.011 -1.0
¢ [GeV] 173.34+0.76 173.6240.73 176.84+2.5 -1.3
mp [GeV] 125.09+0.24 125.09+0.24 104+27 0.8
My [GeV] 80.385+0.015 80.36610.006 80.362+0.007 1.4
'y [GeV] 2.085+0.042 2.0889+0.0006 2.0889+0.0006 -0.1
sin? 05" (Qhad 0.2324+0.0012  0.23144040.000086 0.231434+0.000086 0.8
Prol=A, 0.1465+0.0033  0.14767+0.00067  0.14772+0.00069 -0.4
I'z [GeV] 2.495210.0023 2.4943+0.0006 2.4942+0.0006 0.4
a? [nb] 41.540+0.037 41.490+0.005 41.491+0.005 1.3 0.7
RY? 20.76710.025 20.749+40.006 20.748+0.006 0.7
AL 0.01714+0.0010  0.01635+0.00015  0.0163210.00015 0.8
A, (SLD) 0.1513+0.0021  0.14767+0.00067  0.14789+0.00075 1.5
A, 0.670+0.027 0.668240.0003 0.6683+0.0003 0.06
A, 0.923+0.020 0.93479+0.00006  0.9348140.00006 -0.6
AXS 0.07074+0.0035  0.07400+0.00037  0.0741240.00041 -1.0 1.5
AN 0.0992+0.0016  0.10353+0.00048  0.10368+0.00053 -2.7
R? 0.1721+0.0030  0.172234+0.00002  0.17223+0.00002  -0.04
R? 0.21629+0.00066 0.215794+0.00003  0.21579+0.00003 0.8
sin” ¢ (CDF) 0.23248+0.00053 1.9
sin 95;1;" 0.2315+0.0010 0.06
sin” 9;; (Do) 0.23147+0.00047 0.06
sin oLk 0.23002+0.00066 0.23144040.000086 0.231440+£0.000090  -2.1
sin® ¢ ’““ (ATLAS)  0.2308+0.0012 -0.5
sin 95;1;" (CMS) 0.2287+0.0032 -0.9
sin? 9%£ (LHCD) 0.231440.0011 -0.04




Probability density
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Excellent agreement between full, direct and
determinations of input parameters
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IMPACT OF m, m, M, sin°0 & T,

4%% | 68% and 95% probability contolirs > 250
—_— . . .2 GJ
D i Fit without M,,, sin“(8,,), m , and T}
N L o £ ' O
jo= - [[_] Fit without M,,,, sin®(@_), and m. =
0 0.234 — P : =
i [T 1] Fit without M,, and sin®(6_) -
- [T Funn Fit
B |:|:|:| Experimental measurements
0.233 200
0.232 —
0_231 T | 1 | 1 | | 1 | | | ‘ 1 1 | 1 | 1 1 1 1 1 | 150
80.2 80.25 80.3 80.35 80.4

Mw [GeV]
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Fit without M|,,, m, and m
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EW FIT BEYOND THE SM

* Oblique corrections
- S, T, U 0¢g1,34
* Modified Zbb couplings - see backup
* Modified Higgs couplings
= Ky
* Effective theory with D=6
_c
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OBLIQUE CORRECTIONS

* Parameterize dominant NP effects in gauge-
boson vacuum polarization:

- S, TU [Peskin & Takeuchi ‘90,'92]

— €1,3—> 08y, 3how that m, and m, are known
pr'ecisely [Altarelli & Barbieri ‘91; + Jadach '92; + Caravaglios ‘93]

* UkS,T (8e, < d¢gq3) in many NP models
(linearly realized EWSB)
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g HEP[H I 68% Probability =
I [ 95% Probability
I [ 199% Probability
0.5+
O |
1 ol ‘ T
-0.4 -0.2 0.2 0.4
S
Result Correlation Matrix
S 0.084+0.10 1.00
T 0.11+0.12 0.86 1.00
U 0.00+0.09 —0.55 —-0.81 1.00
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- [l asymmetries

i -FZ /
_
/

U=0
HEP[R
| L
-0.5 0 0.5
S
Result Correlation

S 0.07+0.08 1.00
T 0.1040.07 0.85 1.00

Result Correlation Matrix

deq 0.0007 £ 0.0010 1.00

des  —0.0002 £ 0.0008 0.82 1.00

des 0.0007 £ 0.0009 0.87 0.57 1.00

dep 0.0004 £ 0.0013 —-0.32 —-0.30 —-0.23 1.00




Non-standard Higgs boson couplings

* Minimal assumptions (inspired by strong-
dynamics EWSB models):
- only one Higgs boson below the cutoff A
- custodial symmetry approximately realized

- NP corrections flavour-diagonal and universal
2

Log = Uztr(DMZTDME) (14—2/{‘/% _|_> —m,ft (1‘|‘2"‘3f%‘|‘"') o4
where X(z) = expic®x*(z) /v = W/Z Iongi’rudinal pOl
- SM given by kx> 1
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Probability density

kK, ONLY

2 2
S = ! (l—H:V)ln(A—2>, T =— 32 (l—ﬁ%z)ln(A—2),

127 miy 167 ciy, miy

[Barbieri et al., PRD 76 (2007) 115008
* set cutoff A to scale of perturbative

unitarity violation: A =4mv/\/l1 - s}

g HEPPT 568% Probability Result 95% Prob.
95% Probability
ky 1.0240.02 [0.99, 1.07]

20 -

15

K, < 1 predicted in composite

Higgs models disfavoured =
need additional contributions

. ! N [Grojean et al; Azatov et al; Pich et al]
0.95 1 1.05 1.1 1.15 Luca Silvestrini 13
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http://arxiv.org/abs/0706.0432

Kt

K, and K,

* | [
141
1.2:—
0.8f—

I 68% Probability

[]95% Probability
[ ]99% Probability

0.9 1

1.1

Kv
Higgs + EWPO
Result 95% Prob. Correlation
ky 1.0240.02 [0.99, 1.06] 1.00
k; 0994007  [0.86,1.12] 0.17 1.00
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Higgs data only

Result 95% Prob. Correlation

ky 1.01+0.03 [0.95, 1.07] 1.00

Ky 0.98+0.07 [0.86, 1.12] 0.29 1.00

Kt

1.4

- [ EW-Higgs
| W
1% . Higgs
1 =
0.8 -
06 H hesiese e st BB D _ hessl e Eni
0.8 0.9 1 1.1 1.2

Kv



The SM as an effective theory

1
Log = Lsm + Y vz Las with Lo=) C,0; [0;]=d,

d>4

* d=6 only, one Higgs doublet, SU(2)xU(1), B, L

* with flavour universality/conservation, 59
operators (we use GIMR basis) (Grzadkowski et al ]

» contributing to EWPO + y; : 18 operators

* take C;at EW scale, no running included

[See also Corbett et al, Ellis et al, Falkowski & Riva, ...]
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Bounds from EWPO

95% prob. bound on

S [TeV~2] A [TeV]

Operator G =11
Opwp  (pToag) W2, B*  [-0.010, 0.005] 11
OsD ¢t D,o|” [—0.032, 0.006] 5.9

hng i iy

(951,1;) (¢7iD,¢) (Ipy*lL)  [—0.006, 0.011] 10
0% (¢TiBﬁ¢) (Iy"oalr) [—0.013, 0.006] 9.8
Ofﬁle) (¢ptiD,¢) (ERY*er) [—0.017, 0.006] 8.2
0% (¢1iD,u) (@ErPqr)  [—0.026, 0.044] 5.1
O (¢Tiﬁ,‘}¢) (@Y"oaqr) [—0.010, 0.015] 8.7
o (¢TiB“¢) (@rv*ur) [—0.068, 0.086] 3.6
o0 (61D, ) (dry*dr) [—0.151, 0.058] o
Ou (v, (1) [—0.010, 0.022] 7.2

One operator at a time
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Bounds from EWPO + Higgs

[ EWPD ]
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;;4-\. ...... ;q.;;;.; Higgs (Run l & 2) |__ 14

o | EWPDHige Run1&2)

..................................................................................................................................................
.........................................................................................................................
............................................................................................................

...............................................................................................

O

......

O O O O O O 01U)01EX0) omo@o O

OO
oW 98 Py D M e e % gg ¢ %ea%aiaﬂ

EPS-HEP Venice, 6/5/2017 Luca Silvestrini 17



Future Prospects: data sets

FCCee Z pole WWw HZ tt Above tt
threshold | threshold | threshold | threshold
Vs [GeV] 90 160 240 350 > 350
L [ab™!/year] 88 15 3.5 1.0 1.0
Years of operation | 0.3 / 2.5 1 3 0.5 3
Events 1012 /1013 108 2x 105 | 2.1 x10° | 7.5 x 10
[Talk by P. Azzi @ 2016 FCC week]
ILC Phase 1 Phase 2
(Luminosity upgrade)
Vs [GeV] 250 200 1000 | 250 000 100
[Ldt[ab™] | 0.25 0.5 1 | 115 1.6 2.5
[dt (107 s) 3 3 3 3 3 3

[S. Dawson et al., 1310.8361]

wsu plus CepC: 106 H @ 240 GeV + 10" Z @ M,

[CepC-SPPC preliminary CDR, 2015]


http://arxiv.org/abs/1310.8361

Uncertainty

Future Prospects: NP analyses

>‘ -
Today mf't = Today mf't
mmmm HL-LHC S| me— HLLHC
1 CenC Q 1 HL-LHC+HighStatILC(250GeV+500GeV)
ep _ c B HL-LHC+HighStatlLC(250GeV+500GeV+1000GeV)
FCC-ee(Z,unpolarized) - HL-LHC+CepC
[ FCC-ee(Z+WW+HZ+t) 1o P HL-LHC+FCC-ee(Z+WW+HZ+f)
1075 [ | - . =
B 10°
10 & E
C 10°
S T U S(U=0) T(U=0) Ky K Ky K K,

Lighter: incl. th. error;
darker: no theory error
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Future Prospects: A from EWPO

60 : | : : : : : : : : : : : : : 3 : : : : 60
H i : . H H : . . . H : . . H . TOday .
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Future Prospects: A from EWPO, p.
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Conclusions

* Remarkable experimental progress on EWSB
with measurements of m, &

* Combined with EWPO: high sensitivity to NP,
currently probing scales up to 14 TeV

* Impressive progress foreseen with future
facilities will allow us to challenge further the
SM and hopefully see some NP effect, with
order-of-magnitude improvements in the
sensitivity to NP
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Modified Zbb couplings

-QC»CC 0.06 Q <
o O g HEPIR I 68% Probability
e
0.02 |- [ ]95% Probability
0.04 - [ 199% Probability
0.02 i
0
O -
-0.02 -
-0.02 _
| 1 | | | | | | 1 | | | | | | | _l | | 1 | | | | |
—-0.02 0 0.02 0.04 0.06 —-0.02 0.02 0.04
b b
Result Correlation 8 g|_ 8 gV
égg’% 0.016 = 0.006 1.00 Result Correlation Matrix
b
0g; 0.003 £ 0.001 0.89 1.00 g 0.01 + 0.09 1.00
T 0.06 £ 0.07 0.86 1.00
dg,  0.019 +0.007 1.00 LucaSi 692  0.003+0.002 —0.23 -0.14 1.00
dg% —0.013 +£0.005 —0.98 1.00 59’12z 0.019 4 0.008 —-0.28 —-0.22 090 1.00




Ay

Prediction Qg M, my

My, [GeV] 80.3618+40.0080 +0.0007 +0.0060 +0.0026 +0.0046
'y [GeV] 2.088494+0.00074 £+0.00040 4£+0.00047 +0.00021 +0.00036
'z [GeV] 2.494034+0.00065 +0.00050 +0.00031 +0.00021 +0.00017
crg [nb] 41.49101+0.0053 +0.0049 +0.0005 +0.0020 +0.0005
sin? 92?1" 0.23148+0.00012 £+0.00000 40.00012 #£0.00002 4£0.00002
P}_’Ol = A, 0.147314+0.00093 +0.00003 +0.00091 +0.00012 +0.00019
A, 0.66802+0.00041  £+0.00001  4+0.00040 4£0.00005 4£0.00008
Ay 0.934643+0.000075 40.000001 40.000075 =+0.000010 =+£0.000005
A%’é 0.01627+0.00021 £+0.00001 £+0.00020 £+0.00003 4£0.00004
A%’g 0.07381+0.00052 +£0.00002 +£0.00050 +£0.00007 40.00010
A%’]g 0.10326+0.00067 £+0.00002 4+0.00065 £0.00008 +0.00013
Rg 20.747840.0065 +0.0062 +0.0020 +0.0003 +0.0003
Rg 0.17222240.000022 =+£0.000019 =+0.000007 =+0.000001 =0.000009
Rg 0.215800+0.000029 =+£0.000011 =£0.000004 =+0.000000 =0.000026

Parametric error budget for theoretical predictions (no fit)

EPS-HEP Venice, 6/5/2017
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IMPACT OF ATLAS MEASUREMENT OF W MASS

® )7 mass combination:

® Minor effect on the global SM EWV fit

MTAS = 80.370 £ 0.019 GeV

First LHC meas. of Mw

. r - :
ATLAS Preliminary | Lep2
L '.". 0376:+33 MaV
= Stat. Uncartainty Tevatron
= Full Uncertainty 80387+ 16 MeV
+
LEP2+Tevatron
8038515 MeV
ATLAS
s
EVY fit
2035828 MeV
! | Ll 1
80250 80300 80350 80400 80450
m,, [MeV]

My, = 80.379 £+ 0.012 GeV

p

Posterior

Posterior

N

a,(Myz) 0.11810.0009 0.11800.0009

Aal® (M) 0.0274040.00025 0.0274040.00024

My [GeV] 91.1879+0.0021 91.1879-+0.0021

m; [GeV] 173.6240.73 173.6440.72

my [GeV] 125.09+40.24 125.0940.24 )
My [GeV] 80.366+0.006 80.366+0.006

Tw [GeV] 2.088940.0006 2.0889+0.0006

sin? 5P (Qhad)  0.23144040.000086

0.231437£0.000083

Prol= A, 0.14767+0.00067  0.1476940.00065
Tz [GeV] 2.4943+0.0006 2.4943+0.0006
o9 [nb) 41.490+0.005 41.4904-0.005
RY 20.74940.006 20.749+0.006
AL 0.01635+0.00015  0.016364-0.00015
Ag (SLD) 0.1476740.00067  0.147694-0.00065
A. 0.6682-£0.0003 0.66820.0003
A, 0.9347940.00006  0.934804-0.00005
AR 0.0740040.00037  0.074014:0.00036
AL 0.1035340.00048  0.103544-0.00046
R? 0.1722340.00002  0.172234-0.00002
RY 0.2157940.00003  0.215794-0.00003

Mw LEP2+Tevatron

JORGE DE BLAS
INFN -UNIVERSITY OF PADOVA

Mw LEP2+Tevatron+ATLAS

LHCP 2017
SHANGHAI MAaY 18, 2017



Future

Prospects: EWPO

Current HL-LHC ILC FCCee CepC
Data (Run)

as(Mz) 0.117940.0012
Aal® (Mz)  0.0275040.00033
Mz [GeV] 91.187540.0021 4+0.0001 (FCCee-2) 4+0.0005
my [GeV] 173.344+0.76 +0.6 +0.017 +0.014 (FCCee-tF)
mp [GeV] 125.09+0.24 +0.05 +0.015 +0.007 (FCCee-H Z) +0.0059
Myw [GeV] 80.385-+0.015 +0.011  40.0024  £0.001 (FCCee-W W) +0.003
Iy [GeV] 2.085+0.042 +0.005 (FCCee-WW)
I'z [GeV] 2.4952-+0.0023 +0.0001 (FCCee-2) 4+0.0005
oy [nb] 41.5404:0.037 1+0.025 (FCCee-Z)
sin? .°P* 0.2324+0.0012 +0.0001 (FCCee-Z) +0.000023
prot 0.14654+0.0033 +0.0002 (FCCee-Z)
Ay 0.151340.0021 1+0.000021  (FCCee-Z [pol])
A 0.670+£0.027 +0.01 (FCCee-Z [pol])
Ap 0.923+0.020 +0.007 (FCCee-Z [pol])
A% 0.017120.0010 +0.0001 (FCCee-Z) 4+0.0010
A% 0.0707+0.0035 4+0.0003 (FCCee-Z)
A% 0.0992+0.0016 +0.0001 (FCCee-2) +0.00014
R) 20.767+0.025 +0.001 (FCCee-2) +0.007
RY 0.172140.0030 4+0.0003 (FCCee-2)
R} 0.21629-+0.00066 +0.00006 (FCCee-Z) +0.00018




Future Prospects: Higgs + Th

Current HL-LHC ILC FCCee CepC
Phase 1 Phase 2
250 500 1000 250 500 1000
H — bb > 23% 5-36% 1.2% 1.8-28% 0.3-6% 0.56% 0.37-16% 0.3-3.8% 0.2-0.6% 0.28%
H — cc 8.3% 6.2-13% 3.1% 3.9% 3.5-7.2% 2% 1.2% 2.2%
H — gg %  4.1-11%  2.3%  3.3%  2.3-6% 1.4% 1.4%  1.6%
H—WW > 15% 4-11% 6.4% 2.4-9.2% 1.6% 3% 1.3-5.1% 1% 0.9% 1.5%
H— 7171 > 25% 5-15% 4.2% 5.4-9% 3.1% 2% 3-5% 2% 0.7% 1.2%
H— ZZ > 24% 4-17% 19%  8.2-25% 4.1% 8.8% 4.6-14% 2.6% 3.1% 4.3%
H — vy >920%  4-28%  38%  20-38% 7% 16%  13-19% 5.4% 3.0% 9%
H— Zv 10-27%
H— up 14-23% 31% 20% 13% 17%
Current Future Current ILC FCC-ee CepC [Freitas et al.,
Observable Th. Error Th. Error Exp. Error 1307.3962:
A. Freitas
M B ;
fiw [MeV] 4 1 15 3 —4 1 > 1406.6980,
sin” 0 g [107°] 4.5 1.5 16 1 0.6 2.3 1604.00406]
'z [MeV] 0.5 0.2 2.3 0.8 0.1 0.5
Ry [107°] 15 10 66 14 6 17

+ 8A0®, = 5107 from R; da (M,) = 2 10 from LQCD


http://arxiv.org/abs/1307.3962
http://arxiv.org/abs/1406.6980
http://arxiv.org/abs/1604.00406

EWPO AT FUTURE COLLIDERS: SM UNCERTAINTIES

® Current SM parametric uncertainties dominated by as & aqkp at M7
® Future determinations of SM input parameters (as & aqQep at Mz):

® Strong coupling constant:

® Lattice projection: das(M?2) = 0.0002

® Electromagnetic constant:
® BES Il & VEPP-2000 5(Aal”) (M2)) ~ 0.00005

® FCC-ee P. Janot, JHEP 1602 (2016) 053

Measure A%'p just below and just above the Z pole

l — Direct determination of aqen(M32)

With a |-year running period at 87.9/94.3 GeV (85 ab™'):
Saqep(M2) —5
Qept 2], 3 % 10
‘“QED(MZ)
(Comparable to §(Aal>) (M2)) ~ 0.00003 )

~ JORGE DE BLAS LHCP 2017

INFN -UNIVERSITY OF PADOVA SHANGHAI MAY 18, 2017



EWPO AT FUTURE COLLIDERS: SM UNCERTAINTIES

® Experimental vs Parametric Uncertainties at the FCCee:

Current FCCee
Exp. SM |Exp. SM (par.) SM (th.)

My [MeV] | £15 48 [+1  406/+1 +1

orz [MeV] | £23 40.73 | +0.1 +0.1 +0.2

0A,[x107°] | £210 +93 (421 +8/+14 +11.8

OR?[x1075] | +66  +3 | *6 +0.

as aQep/ Aagd My my Total FCCee

SMw [MeV] +0.14 ESSESO2 -+01 +03 |+064/+098 | =+1
6Tz [MeV] [EONSSN +0.03/ +0.05 <4001 +0.01|+0.1 /+0.11| +0.1
5A,[x107% +054 ESNEESEN 1056 +12 | +81 /+14 +2.1
OR)[x107°] |EEOIS2NN +0.04/+0.07 =+0.003 [JEEONNEN +0.28/ +0.29 | +6

SM par. + th. unc. = exp. errors

{ Even with future improvements J

i
JORGE DE BLAS

INFN -UNIVERSITY OF PADOVA

LHCP 2017
SHANGHAI MAY 18, 2017



Data from Run II

» hsbb: ATLAS-CONF-2016-091, ATLAS-CONF-2016-
080, CMS-PAS-HIG-16-003 CMS-PAS-HIG-16-038

* h—>vyy: ATLAS-CONF-2016-081, CMS-PAS-HIG-16-040
* h—>1t: CMS-PAS-HIG-16-043, CMS-PAS-HIG-17-003

* h->W-W-: ATLAS-CONF-2016-112

* h>ZZ: ATLAS-CONF-2016-081,CMS-PAS-HIG-16-041
* h—uu: arXiv:1705.04582

EPS-HEP Venice, 6/5/2017 Luca Silvestrini 31



EW fit - all

Fit result Correlations

Operator f;' [TeV —2]
o)y (¢Ti3u¢) (IeyMiL) 0.012 + 0.012 1
oY (¢HB;}¢) (" oaly) —0.027 £0.018  —0.47 1
0% (¢'iD.¢) (ery*er) —0.006 % 0.010 045 030 1
Ogq (¢1iD,d) (@Er"qr) —0.017£0.045  —0.04 —0.03 —0.11 1
szi) (¢*iB£¢) (qzY*0aqr) —0.095 £ 0.048 0.06 0.09 —0.05 —0.39 1
o4) (¢'iD,¢) (@ry*ur)  0.100 £ 0.160 0.02 0.00 0.04 062 —078 1
(95;3 (¢TiBM¢) (dry*dr) —0.670 £ 0.260 —0.09 —0.06 —0.26 0.35 0.61 —0.12 1
Ou (Iy,b) (Ty#1) —0.028 + 0.029 —0.75 0.86 0.03 —0.03 —0.04 0.01 —0.08

EPS-HEP Venice, 6/5/2017

Luca Silvestrini

32



	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32

