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Cross
section : : : :
 W/Z and di-lepton differential cross sections
10 nb : :
* \W polarization
« W/Z+Jets cross section
o tt cross section(in 2 channels)
* Mass of the top (in di-lepton channel)
» Single Top cross section
10pb
« Additionally
W charge asymmetry — J. Bendavid « WW Cross section — V. Sharma
 Zforward asymmetry — N. Tran e Z T — C. Velken
« W/Z + gamma — D. Majumander + W —1v f — A. Mohammadi
M, spectrum+Z’ search ~ — backup slides /
« Top charge asymmetry — backup slides See corresponding talk
« Z+b-jet observation — backup slides
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Leptonic Baseline

- Every measurement in this talk requires isolated high p_leptons

Electron Muon

Select on electron ecal Select well reconstructed
shower shape muons in muon chamber
Reject events passing Reject poorly

conversion selection reconstructed tracks
Reject events with non-
Isolated activity

» | epton trigger used in all analyses

» Single lepton used in all analyses
— Additionally double electron trigger used in di-lepton top
* Run on full dataset: triggers w/o prescale used in all analyses
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Calibrating MC . 4

* Z boson used to calibrate detector simulation
* Clean signature make it candle for calibration

» Efficiency : Tag and Probe on two leptons

« Lepton energy scale and resolution: Fitting Z mass

* Missing Energy: Hadronic recoil from MET compared with
boson p_from leptons

‘ Hadronic
Recoll

Correct Monte Carlo lepton efficiency, energy scale
and missing E_ based on Z data

Lepton

Lepton
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e /Z :fitto Mass

e W:fitin MET

 Data corrected
MET

« QCD modeled
from data

« 3pb™ published:
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W and Z cross section
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CMS prellmlnary

M(uu) [GeVl

CMS prellmlnary

M(e'e) [GeVI

CMS preliminary
L B

36 pb' at \'s =7 TeV

® data
W — ev
BN pwk+t
B QcD

— £ .
36 pb™’ at\s—7Tev ] 10
10* - >
% e data 3 8
I~ r i LO104
210 W — uv E N
£ | ¢
2 ] [
210 S
) 3 <]>_)‘|0
q_ ]
© 10 IS
q) | -
o 28 ,
S £10
S 1 =]
[ c H
10"
5

T ’\ T T
= = 0 .¢‘¢A¢¢i¢ﬁ¢.‘$b ‘¢‘¢‘¢,,¢¢‘é¢¢é¢‘¢¢ shae
L L . PR L -5 P Y .
0 50 1C|)0 1 éO 200 0 20 40 60 80 100
£ [GeV] Er [GeV]
Standard Model Measurements Philip Harris MIT




03/14/11

W and Z results Cont'd

« Constraining theory
 NNLO calculation
* PDFs

cMs. |

CMS 36 pb at JYs=7 TeV
| | | | | |ll.lmi. uln(:t=:r1z|int1.r:I + 4“:’:: | | | | | | | |
ocxB (W) —— 0.987 + 0.009 Exp_i 0.051thm_
cxB( wt ) —at— 0.982 + 0.009 exp.i 0.049 theo.
ocxB(W) —— 0.993 + 0.010Hp_i 0.056 theo.
ocxB(Z) —t— 1.003 £ 0.01{]“p_i 0.04?theﬂ_
Rz HeH 0.981+ 0.010 exp. + 0.01{:‘:1““_
R,,. —— 0.990 + 0.011“',_ + 0.037 theo.
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Ratio (CMS/Theory)
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Z Differential Cross Sections

* Yield:events/bin following background subtraction
Data corrected efficiency + acceptance: unfold distribution
* Unfolding performed with response matrix from MC
Agreement with NLO at or level
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Drell Yan Cross Section

CIVIS preliminary

%’* 10°F 3epb‘at\s 7TeV *
8 10EX LN = pp
& - T
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= 10k =
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: Uncertainty on Modeling . :
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e Unfolding mass dlstrlbuglon
* Resulting Generator level distribution
* Unfold w/MC response matrix

 Agreement with NNLO prediction
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events / 5 GeV
3
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CMS prellmlnary

36 pb at\s=7TeV
E/* > 30 GeV
® data

[ Z— pp (MadGraph)
[ all backgrounds

exclusive jet multiplicity
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W and Z + Jets
. Addltlonal selectlon variable: Jet with p_> 30 GeV
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For W in a Jet bin:

o

B-

 tt large background
B-jet tag as discriminant
2D fit MTst. N

B-jets

Parametric models in MTW

« Fitted in control regions
tag eff/purity from d

~

ata

/

o Z+jets: similar to Z differential

» Jet multiplicity unfolded
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W and Z + Jets Cont'd

CMS/ |

. Additional selection variable: Jet with p_> 30 GeV

CMS preliminary
|

o(W + = n-jets)
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o(W += 0-jet)

o(W + = (n-1)-jets)

10

10

103

0.2

0.1

CMS preliminary
|

| I
f § 36pb" at \s=7TeV |
= W —ev E
- g E/”>30GeV
£ ® data % .
- energy scale -
= 777 unfolding SRR L PR R P -
=i —— MadGraph 22 ' =
a - -- MadGraph D6T { :
- — - Pythia 22 .

| | po— ——
i | | | ]
- W i _____ q: s |
| 2 U
i P — — — e ]

1 2 3 4

inclusive jet multiplicity, n

Boson + Jets follow matrix element MC scaling
Plots are normalized to the O jet bin

= R ' | N
E‘ c!_J' 1 s s 36pb" at Vs =7 TeV
Lo e = —
C Z —up -
+ 5 F smseccees jet 7
N % : gy E:™ >30GeV ]
o)
10%E E
E ® data E
= energy scale -
= unfolding -
10°E  — MadGraph 22 ——
- - - - MadGraph D6T .
B — Pwhia 22 i — —7
| | |
) B | | ] ]
»18 0.3 -
m I
i— : = ;// ]
S1E 021 eempeee /.
+|n :"-//E///;""'—'——"_ " o A— —
N |+ 01 — - —
D % 0 | |
1 2 3 4
inclusive jet multiplicity, n
03/14/11

Standard Model Measurements Philip Harris MIT

11



Additional Results

0.3

Lepton Charge Asymmetry

\See talk J. Bendavid

W charge asymmetry
CMS

preliminary
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Lepton Pseudorapidity
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36 pb! at \s=7TeV
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200 e data LHC [Ldt = 40 pb~!
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— fit projection
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[ (b)
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New method for Sin26W

\See Talk N. Tran
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l+

b v=MET
W+

Either jets or
leptons+MET

Top is the only raw quark we can study
Top is a gateway to new physics
Additional Ingredients in top analyses
. and probe for b-tag efficiency
* Every selection requires at least 2 jets

» Jet energy uncertainty from QCD studies
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Top Cross Section

 Cross section measured in 2 channels
» Single lepton and double lepton + 1 Jet + MET

» Single lepton: additional + b-tag (and w/o b-tag)
- Details on without b-tag measurement(see backup)

Double Lepton: MET cut changing w/ jet multiplicity

- Count events after background subtraction
- 3pb’Published: Physics Letters B695 (2011) 424

CMS Preliminary ® Data !

35.9 pb™ at \/s=7 TeV
Events with ee/uu/e

@® Data : CMS Preliminary B :§ signal
B ti signal ] - 35.9pb  at \'s=7TeV [ DY prediction
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I:I z’Y*_’T+t- - / B t - . ]
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B Sngle top =W ag | 2w E
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= Top Cross Sectlon Single Lepton

CMS Preliminary rL-36 pb

e Data ull

Bottom || @& [o] n . E 16_ % % % %
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EX(H = B W - :
0w
8t = W + Light Flavor
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TJet  2dets 3dets 4dets = 5dets

Constraining both Top and
W+Jets Muon Events with 2 b-tags

Secondary vertex mass (GeV)

2Jet 3Jet 4 Jet 5 Jet

 Simultaneous fit for yield in secondary vertex mass
» Simultaneous for: electrons,muons 1 and 2 b-tag
» Btag-efficiency and jet energy scale results from fit
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CMS

Top Cross Section

Compact Muon Solenot

CHS Preminayy CMS Preliminary,\'s=7 TeV

® CMS combined (36 pb™)
m ATLAS combined (3 pb™)
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]
| = : s ————N  Di-Lepton Channel
F36pblatNs=7Tev 3 | [ | [36pbiatVs=7Tev 3. S 0[]
[ ee/ei/uu events g [ ee/ep/up events g

[m, =174.8«5/5 GeV/c® | ' Fm = 1758=49Gevicz ~ T\ I
L o 4

1\ / Il CMS combined (in GeVi/c®)
e ranz1175.5 £ 4.6 (stat)x 4.6 (sys)

World
| 173.1 £ 1.1
o~ = e, L _ dl-lepton(DO)
O e i | Botmvorion e B 174.7 + 3.8

 Method 1: Select most probable mass and fit distribution
» Given hypotheses on p_"and jet energy scale

 Method 2: Scan over top mass assumptions=>choose best
For each mass assumption select best combination
- Given likelihood for lepton energies in top frame
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2 Dimensional fit

CMS Preliminary, 36 pb”’ \'s =7 TeV

Fit to Boosted decision tree
CMS Preliminary, 36 pb™,\'s = 7 TeV

CMS Preliminary, 36 pb” \s = 7 TeV

o 8 i QS Preliminary, 36 00,80 =7 TeV.__ :
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= 15t
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Iepton-recoiledmjeét angle n of recoiled jet BDT output

t-channel single top quark production

A L L B
H  CMS Preliminary, 35.9 pb’

5 ¥y Do

10°F ® CDF
- NLO 5f

« W+2 jet selection
 Lepton + MET + 2 jets
 Require 1 b-tag

« Significance meas(expected) f ;
. 2D: 3.7(2.1)sigma ¥ I
 BDT: 3.5(2.9) sigma 0o 2z 4 6 8 10

83.6129.8(stat+sys)£3.3(lumi) combined e
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W Polarization
Measurement at LHC

Standard Model Measurements Philip Harris MIT
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Imperial College

Theoretical Baseline

CMS, |

- Production of high p_W-bosons (p_> 30 GeV)

. 7/ TeV+high p_dominant production valence quark w/gluon

CMS z-dir
—>

d

| Preferred Spin |

nu

d

u oo g’

- f

helicity

W+jet dominant production mechanisms
at LHC (not a Feynman diagram)

« Strong polarization effects
In transverse plane

« SM: Predominant left
handedness for + and -

* Unlike tevatron (pp)

 No CP counterparts

e Cause for left handedness
* Robust over jet multiplicity

Expect left right polarization asymmetry in a pp collider

03/14/11
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Imperial College CMS /|

LP varlable

Measurement g €Pton

»‘ possible é
polarization G 400
recoil MET(v)
[P — ﬁT (f) . ﬁT (;/V) 1 089060402 0 02 04 o.ecg.sa:e;t;
pr(W) o
« Fraction of p(W) on lepton g tooop _w+ -
» Determined by cos(6*) (Polarization) § _ :
. PZ(W) undetermined ; 400, I ]
« Transverse components =
necessary -%.5 0 0.5 1 - 1.5
« LP variable S
LP used to determine W

 Addresses both of these ] )
Polarization
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Muon Channel Results

- 600 ——r——— 777 =600
o - CMS preliminary: L = 36pb™’'@ 7 TeV -, 1 9 - CMS preliminary: L=36pb'@ 7 TeV £,
B ool ff5=0.310:0.036(stat)=0.017(syst) . f, | & ool f-f,=0.240:0.036(stat)=0.031(syst) . f, -
5 - f,=0.171=0.085(stat.)=0.099(syst.) --fg i 5 - f,=0.183+0.087(stat.)=0.123(syst.) --fy
> - + "EWK 1 > - - -EWK ]
W 400 W — - W 400 VV ]
[ + i L i
300 4 300
:_+_§ ------------ . 5 B
200 Left handed - 200
S S Right'handed .. 1 -
oo . 100 | onded-- :
e Congitadingl T e Longitudinal -
B L 1 | | L 1 1 t | 1 L | L 1 1 l 1 1 L | L | 1 !---].-_- C I.. : | |. 1 1 L | L 1 1 |. 1 1 L J 1 L 1 |. 1 1 L 1---I .
q) 0.2 04 06 0.8 1 1.2 00 0.2 04 06 0.8 1 1.2

Lp(u?) Lp(w)

e Fit 3 separate templates(2 Free parameters)
. f longitudinal polarization fraction

. f-f . left handed — right handed fractions
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Imperial College

Electron Channel Results

‘-_450-"'I'"I"'I"'I"'I"'I'- "-_450-' D e
o - oo f CMS preliminary: L=36pb"'@7TeV 1 o© - oo f CMS preliminary: L = 36pb™'@ 7 TeV 7
w 400 _ f'- f f,=0.277+0.060(stat.)+0.050(syst.) 1 & 400 _ r'— f,-f,=0.187+0.069(stat.)=0.066(syst.) J
T 350F R f,=0.240+0.190(stat.)+0.090(syst) 1 € 350 f,=0.130+0.200(stat.)=0.174(syst.) 1
w 300k EWK W 3 W 300~ EWK VV
- WQCD BE -
2501 R 250F
200F = 200"
3 ﬁ + . -
150F . = 150F
100 s 100
50 ; BRRIPPRPRERERR Y S - - . 50 ;
% 02 04 06 08 1 1.2 % o2 04 06 08 1 1.2
L.(e) L.(€)

e Fit 4 separate templates(3 Free parameters)
. f longitudinal polarization fraction

. f-f . left handed — right handed fractions
* Float QCD fraction
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Imperial College
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Summary

- Polarization of high p_Ws measured

* Predominant left handed polarization for W* & W

Combined Results

(f-To)

L R

0.226 £ 0.031 (stat) £ 0.050 (syst

0

0.162 £ 0.0/8 (stat

I+

0.136 (syst

(F £ )

I+

f+

0

(stat) (syst)
(stat) (syst)
0.300 £ 0.031 (stat) £ 0.034 (syst)
(stat) (syst)

0.192 £ 0.075 (stat) £ 0.089 (syst

03/14/11
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Conclusions

* A prodigious amount of standard model results

* We are starting to put new constraints on:
- PDF uncertainties
- Standard Model Couplings
- NNLO differential calculations
— Associated Jet production

 For example, NNPDF already using our results
* These results are the baseline for next year

 Many new studies to come from the upcoming run

 Many are baseline for beyond standard model physics
- Already Z'—>tt search performed (see backup)

e« Standard model is still in focus
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Results Summary

CMS

36 pb! at Vs=7 TeV

CMS preliminary
|

03/14/11

lumi. uncertainty: +4% |

oxB(W) e 0.988 £ 0.009,,,+0.050
oxB(W") e 0.982+0.017_,,+ 0. 04?
oxB(W') 0.993 + 0. D‘Igm + 0. 054
oxB(Z) 1.003+0.010,,+ 0. 04?
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axB{ti) l+jets+b-tag | . A 0915+£0.117_,,+0. UTQ
oxB(tt) dilepton 4 " 1.014+£0.138_,,+£0. 0?9
oxB(tt) , i Ly 0.963+0.115_,,+0. UTQ
oxB(t) | . 1.342+0.478 +0. 039
Rz e 0.981+0.018,, 10015
Rw- el 0994+0[}13ﬂ 10035
Zg— Ul o | - ,1.208 £ 0.280,, £ 0.021,,
Z,—eew d , 0.992+0.199_,,+ 0. 02{]
W, —uv a . , 0.833+0.088,,,+0. 01?
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M,/ World Average P 1.014 +£0.038_,, £ 0. 006
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0.5 1 1.5

Ratio (CMS/Theory)
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Rates of Jets Produced in Association with W and Z Bosons

CMS-PAS-EWK-10-012
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsTOP
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsEWK
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cMs, |

W Polarization

lepton
W P_> 50 GeV Measureme"t —~ /n + Fit LP variable
_ possible « LP template for each
LP = PTfﬁ)(pF:]Tj'(y) - \ polarization polarization+ +
T .
reCOII MET(v) QCD(in electrons)
1-_600 [ T | 1—_600_III|'rI|Ill|lll|lll|lll|l_
o CMS preliminary: L = 36pb‘@ 7TeV "'fL . o - CMS preliminary: L = 36pb™'@ 7 TeV A,
E 500 f.-fr=0-310:0.036(stat.)=0.017(syst.) .. f_ ] E 500/ f-fr=0-240+0.036(stat.)=0.031(syst) . f_ .
S s f0=0.17110.085(stat.)¢D.OQQ(SVSt-) wniffs . g [ 1,=0.183:0.087(stat.)-0.123(syst.) o .
0 400 o EWK

300"
200F
100 S N -
EI LongltUdlnal | ------ : ;E
% 0.2 04 06 08 1 1.2

Lo(u

* First measurement oi'2 polarization at pp
f~ =0.192£0.075(stat)+0.089(sys) Large theoretical unc.

(f - f ) = 0.300£0.031(stat)£0.034(sys) (5% sensitivity)
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CMS, |

it Charge Asymmetry

8 Fosra | 8 (g T = Before
o 36 pb'at\s =7 TeV lti o 36 pb'at\s =7 TeV Wi .
é 4opeviets ® [ ets [single top| U nfOId I ng

- A°=0.028+0.048 Wzjets 40[-A%°=0.007+0.049 Bzsjets

e Top Single lepton + Jet selection
» Asymmetry from |n| difference: (N"- N')/(N" + N’)
« Unfolded result consistent with standard model

Ac = 0.060 + 0.134(stat.) T3 oas(syst.)
AZM = 0.011(1)
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e S I A
I CMS Preliminary

[ 36 pbatvs =7 TeV

I e,=4jets, = 0 b-tags

15

Events / 50 GeV/c?
58

10

RN B R e B

600

T
—— Data

[ laco

B 21T (+ light jets)
[ vbbex

I Velc)«X

B Wty (+ light jets) ]

Il Single-Top
I3
Z 0.5TeV (50 pb)
7 0.75 TaV (50 pb)
e Z 1 TeV (50 pb)
- Z1.25TaV (50 pb)

m, [GeVic

00 1600 1800

24
2236 obat\s = 7 TeV
20 Fe, =3jets, = 1 b-tags

Events / 50 GeV/c?
@

" 800

T L MO
CMS Preliminary

—+— Data

[Jeco

Bl 2T (+ light je
[ vibex

[ Veic)+X

I W—tv + light jats)
B Single-Top

I

Z'0.5TeV (50 pb)

Z'0.75 TaV (50 pb)

<o 21 TaV (50 pb)

< 2'1.25TeV (50 pb)

s}

Lo bbb b b b b by b 1 I

e T et
1000 1200 1400 1600 1

m, [GeV/c

Events / 50 GeV/c?

Events / 50 GeV/c?

25

20

15

10

LT L LS M .
[ CMS Preliminary

36 pb' at\s =7 TeV
[ u, =4 jets, =0 b-tags

1000

b

1200

LN B
—e— Data
[ Jaco
B 21T (+ light jets)
[ vbbex
] Velg)+x
I W=l (+ light jets)
B Single-Top
I
7 0.5TeV (50 pb)
7'0.75 ToV (50 pb)
o 21 ToV (50 pb)
- 7'1.25TeV (50 pb)

+

400 1600 1800
Mg [GeVic?]

30[-36 pb"' at\s = 7 TeV

F u, =3 jets, = 1 b-tags

800

600

5 T ST T
E CMS Preliminary

—e— Data
[Jaco
- Ziy*—IT (+ light jets)
] Vbbsx
[ VeiehX
B W (+ light jets)
B Single-Top
Il
7 0.5TeV (50 pb)
7'0.75 TeV (50 pb)
e 21TV (50 pb)
--- Z'1.25TeV (50 pb)

RN FERTE AN EEE FRNNY FERT AN ERE AT

.-I*,.‘I

1000 1200

ms [GeV/c

1400 1600 1800

Upper Limit OZ¥R(Z' — tt) [pb]

2
Y

Measurement of m,

80_|'II|I\I‘I||||||||||

CMS

- CMS Preliminary
70(36 pb at\s = 7 TeV

60

50
40
30
20

10

—=— Observed (95% CL)
Expected (95% CL)

+ 1o Expected

o
o
o
ool

« Measurement of mtttranslates to Z' search

16 1.8 2
m,,. [TeV/c?]

» Limit extrapolated from from 4 separate channels
* Lepton + 4/3 Jets w/ and w/o b-tag

* Vary results by predicted o w/unc — extrapolate limit
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Top Cross Section:1 Lepton w/o b-tag

—

GMS Prellmlnary
. 36 pbTlat Vs =7 TeV
_J.I,+J91’S N z4

CMS F’rellmlnarg,nr
—35 pblat Vs =7 TeV - ]

 uets, N, =3 [ Single-Top 1
0 W—lv
B 2y I
[ ]QcD

[]Single-Top -
I W—lv ]
B Ziyt—IT
L 1Qcb

Events / 25 GeV

0 20 40 60 80 100 120 140 160 180
Missing Transverse Energy [GeV]

* Lepton + 3 or more jets MET %
e Simultaneous fit in
* MET lepto

» M3: Mass 3 jets w/ highest
combined p_

* Results consistent w/b-tag
measurement
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Z+ D jets =

‘-E-_E [T | | T | | c\! _||II|III.I|-IIII|IIII| IIIIIIII
= 30 — =) 20 cMS Preliminary
5 - CMS Preliminary 5 PE’ 18: Vs =7 TeV, L = 36.1 pb*
o = = = -1 —
< o5l Ns=7TeV,L=36.1pb" - o e —TT
E B —»— Data LLI 16__ |:|ti
> 20_ B Z+b ] - | Z+c
Ll - I Z+c ] - [ Z+
— P . 12
B - ~  High purity b-tagging
15 High purity b-tagging ] 10:_
4 8F .
Leading - o £ Vs Bjet
Bjetp. |« angle
T : 2_
L L1 +| L] D
50 100 150 200 250 0.5 1 15 2 25 3
pPead (Ge AP(Z,b-lead)

. Z + Jet selection (Jet p_>25 GeV)

« Cuton MET < 40 GeV to eliminate top background
* Purity/Efficiency from fit to data(2"™ vertex mass)

RatioZ+b/Z+ jet

Electrons Muons

Data  0.054+0.015 0.046+0.014
MC 0.043+0.005 0.047+0.005
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W/Z+Jets Scaling (Berends-Giele),

“"“32 N L Un _ E]_I_ LO: strong coupling
it == T 0 >LO + phase space
oS
L T R B
Number of Jets
* Fit to number of jets (simultaneous extraction)
« Sensitive to expected QCD scaling (a = astmng)
CMS preliminary 36pb'at Vs=7 TeV
or Ia[W+zn-j;|ets) —a+[;xn 10 | N | 0
o(W + =z (n+1)-jets) ~ _G:’g;f'g‘;scy
1 ngerantee: | | 2 W smeang manix | Lower than MC
o predicted

os} 1t 10s Still consistent

W — ev \ W — uv

® data ® data

o MadGraph o MadGraph

stat. only 68% C.L. contours stat. only 68% C.L. contours
1] e R e L LR R TR eS EEEE - e e -0

| | | l | l ] L
4 4.5 5 5.5 4 4.5 5 9.5

03714711 Standard Model Measurements Philip Harris MIT 35



Low Z P_Modeling ;1

. At very low p_sensitive to non-perturbative effects
* Modeled empirically (additionally approx w/PS)

CMS preliminary

CMS preliminary —0.08——— — T .
= or— ¢ PR ¢ T U T 1
=~ ST b at Vs=7TeV ] Loo7k 36 pbatNE=7 ToV
ﬁ e s E E - - / + data (e + 1 combined) .
& 102k s . =L A —— Pythia DT B
E i - 1
__‘g_ . !9'0.05— — Pythia PO ]
padelc o 5 Lo = 8 Pythia ProQ20 1
o _—_ i <2.1, p_, >20 GeVic :'b. _ g 0.04 —t I +— Pythia 22 —:
E L] data ‘*‘ 3 0.03[ —
10-5_F mmmn  POWHEG @ NLO + ?- B 2
0.02- i
10-65_. e i el Sy . +_§ 001:_ —
0.2 1 10 100 600 Rl ]
pr(ll) [GeV] oF - : g . 5
@ O
Powheg w/D6T tune does not g
. g
describe data well at low p_ g o ==
. . r:;’
Various Pythia tunes better 8 5l A
= 0 5 10 15 20 25 30

o [GeV/c]
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—— g :
T ' i R T

iy /'"3.’

There have been no major surprises in our
first year of running

03/14/11 Standard Model Measurements Philip Harris MIT



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37

