Other Results from the
LHC Experiments

prR=Fn
IIIII

_\ ::f] N Yuan CHAO
2alll l w4  (National Taiwan University, Taiwan)

-
IIIIII

PASCOS 2013 in Taipei
2013/11/20-26



i Gl L
&2 Outlines
£ .

> Summary of updated results from LHC
* Mainly focus on the results of Atlas, CMS and LHCDb
> Other related results are also included

* Try to cover those not in the previous two talks
* Selected based on my own taste of interests
* Not overwhelm

* Content outlines
* QCD forward, small-Q, Jets & Heavy lon
* Electroweak
°* Top Quark Physics
* Flavor physics
> Summary & Prospects




QCD & Jets & HIN



& QCD Physics

» Complexity — connecting theories and experiments
* Theoretically hard to predict = Challenges on experiments
» QCD process elements
*» Proton structure -- PDF > Parton shower & hadronization|
* Hard scattering > Multi-parton interaction (MPI)

*» Perturbation theory & underlying event (UE)
* Practical to combine the elements above
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& Double-parton Scattering

> Two hard interactions from the same pp collision
> MC relies on approx.: ISR, FSR, "
* Factorized model
» g__to be extracted from exp.

* Looking at W+jj events
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> Atlas @ 2.76 TeV & 7 TeV
» Up to p; 500 GeV, ly| =

» Double ratio (ratio), .. /(ratio)..,
» Cancellation of exp. uncertainties

* CMS latest @ 8 TeV

» Start p, 20 GeV, to |y|=4.7, low PU

» Potential constrains to PDF
» Compatible with pQCD @ NLO
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J-jet Invariant Mass

> Measurement of 3-jet inv. mass @ 7 TeV 5 - peme=
* Sensitive to PDFs '
» Sensitive to ag

» Phase space by the max. of 3 leading jet
® |Ylmax = 2 : .
® Mzjet ~ 3 TeV os [ ]

» Compatible with pQCD @ NLO '
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3-jet over 2-jet X-Section Ratio

» Three cross section ratios R,, & N,,

* Inclusive 3-jet over 2-jet production | 2
» Sensitive to ag D BV I
*» Alternative phase-space options N .
> " (don,.>3/dpT)

» The 3" pt cut imposed
» Different observables

N3/2( all)

S (dUNjetz2/dp%)
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Measurement of as
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@ To improve with pQCD @ NNLO
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» Photon production in association
with jets at CMS

@ Checked various config. on jet and photon n
@ Additional info on QCD & PDF

» Theory uncertainty dominated by the
choice of scale

* Prediction @ NLO agree with data

» Sherpa describes the data well

@ Result of Atlas with full 2011 dataset

at7 TeV
@ Extending Et up to 1 TeV

* Theory uncertainty dominated by the

choice of scale
@ Similar or larger than expt. Syst.

* Prediction @ NLO agree with data
within uncertainties
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* Parton energy lost as seen in Pb-Pb collisions
» Still back-to-back in @
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> With photon or Z tag:
* Providing init. quark direction
» Providing init. quark pt

Nuclear remnant | Muclear remnant 2

Colorless particles do not lose energy

Less jet partners seen energy loss vs. centrality
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& Standard Model Cross Sections

ATLAS Preliminary
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W Charge Asymmetry

> Tevatron: W mostly produced by valence quark
» W+ preferentially boosted in proton direction

» Also critical at LHC (p-p)
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> The process qq — Z/y* — e'e’ 5

E Forward
° Y‘fermlon' V gv — If — 2Qf q/proton 0*

o Z-fermion: V+A 4/ = If cos6” >0 q/antiproton
* Forward-backward asymmetry et

s CMS first measurement at LHC PRD 84 112002 (2011), PLB 718 752 (2013)

* Atlas using both central and forward electrons

» Syst. uncertainties: data & MC stat., PDF also dominates
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Diboson Production

P ZZ production as examp|e CMS Preliminary Vs =8 TeV, L =19.6 fb"'
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Quartic Gauge Coupling

» QGC probed with two processes I
» Photon-initiated processes (pp — Yy = WW) ¢ 25/ & e Sosmas .
» Triple boson production (WVy L ol Do Wor e
Lﬁ - — = WW (Svl\:'l) .,
e e A &= 2*10*,% =0,A,,,=500GeV)

I W ay it 8 el ]
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*» Measurements e f
o(yy » WW) <10.6 fb - close to SM sensutuvuty ;
o(yy — WW) = 2.2 %3, fb — 10 sig. g *

CMS preliminary

Ldt=193f"  (s=8Tev 0 scginislyris,
> |||,|,|; 0 50 100 150 200 250 300
4 jets — y bk
& 10—+ MuonData jets —y bkg 3 p_(eu) [GeV]
o~ XX MC Uncertainty Zy+Jets 3 T
< 3 SM +a) / A2=50 TeV? I top ] LEP L3 limits —  CMS WWy limits —_—
I 10 o ) E July 2013 DO limits ——  CMSyy—WWlimits ==
8 Bl Wy+ets 3 i
qC) - Wvy b Anomalous WWyy Quartic Coupling limits @95% C.L. Channel Limits L \s
10° ‘ =
u>J ________ E WWy [- 15000, 15000] 0.43fb™ 0.20 TeV
10 = - yy —>WW  [-430,430] 9.70fb" 1.96 TeV
] ww -21,20]  19.30fb" 8.0 TeV
; a¥/A2 Tev? ! [-21,20]
Ty = WW [-4,4] 5.05fb" 7.0 Tev
107"
WWy  [-48000,26000] 0.43fb” 0.20 TeV
102 vy —WW [-1500,1500] 9.70fb" 1.96 TeV
9] E ]
s E ] R R Wwy [-34,32] 19.30fb" 8.0 TeV
3 2F E al/A* Tev?
(=] o T s 3 -1
S L I| —— ] T R - yy—WW  [-15,15]  5.05fb" 7.0 TeV
5 F 3
o F 3]
-1
100 3% 4 8 f1o/A* TeV™ . I WWy [-25,24] 19.30fb" 8.0 TeVv
hoton p_ (GeV
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-10°-10*-10°102-10 -1 1 10 10% 10° 10* 10°
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Top Mass

* Top mass measurements
* Need for precision for EWK constraints with
Higgs and myy
* Mass of a free, non-confined particle

* Scheme-dependence
» Non-perturbative effects of order Aqcp

* Hadronization effects (Atlas)

CMS: 7 and & TeV data

See
Eike's talk

CMS: My, =173.4440.37,40.91¢ g

ATLAS Preliminary ~ m,,, summary - Oct. 2013, L =35 pb™- 4.7 fi”

2010, lepton+jets* . 169.3 + 4.0 + 49 CMS combination 17344 £0.37 £+ 091
CONF-2011-033, L, = 35 pb 10 L 5,000 (vl & 610, F Eyst)
2011, lepton+jets
Eur. Phys. J. C72 (2012) 2046, L = 1.04 b7 ——— 1745 + 0.6 £ 0.4 +23
201t alljots” 174.9 + 2.1 + 338 s S0 Laneipointa 17390 £00 4,
;‘S'im:fi”ao’t Lo 12 05 f TOP-11027 (L= 4,564) fval + s1at, & syst)

- crepton ————— 1752 % 16 =
CONF-2012-082, L = 4.7 1b” - Y = - 28

. O L .

fgﬂggoﬁﬂﬁﬁ”eﬁm« 91 o g 172.31£0.231£0.27£0.67£1.35 CMS 2012 B-hadron lifetime 173,48 £1.47 £ 2.87

ST A TOP-12050 {up to Ls 16.64b) (vl + 8181, # syt )
52;;;0?3”:7513” 471" ) e 173.09+0.64 +1.50
LHC- o i b mé,‘: : 2013 (stat.)  (JSF) (0JSF)  (syst.)
1732 oin 2 P . Z(CONF'EM'WE} L ] stat. uncertainty CMS 2011 Top Pole Mass 176.70 + 3;33

3.29% 0. 3srar. £039 JSFOBSSFDsys. tat. ® JSF ® bJSF rtaint TOP12:022
Tevatron Comb. May 2013 (au:1305.3029) o tso?ai et uncertainty
173.20% 0.51,5 % 0.71 505y *Preliminary, ©Iyr,1put comb.
] | ] | | ! 1 ! |
155 160 165 170 175 180 185 190 195 | | | A |
Mop [GeV] 160 165 170 175 180
ATLAS-CONF-2013-102

CMS PAS TOP-13-002
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, Top Mass (cont.)

m_t =173.20+0.51(stat.)+0.36(JES)10.61(syst.) GeV
in situ calibration using the W mass constraint
LHC Miop combination - September 2013, Lint =35f'-4.9f"
ATLAS + CMS Preliminary,\s = 7 TeV
ATLAS 20T1 Tets = 172.31+0.23+£0.72+ 1.35
ATLAS 2011, di-lepton
e —t—e———  173.09 + 0.64 +1.50
oIS 20T et —+@— 17349+ 0.27+0.33+0.98
e 172.50 + 0.43 +1.46
FMS 20T alljets ——e——  173.49+0.69 +1.23
LHC September 2013 —_— 173.29+0.23+ 0.26 + 0.88
Tevatron March 2013 - ——i = 173.20+0.51+ 0.36 + 0.61
(stat.) (syst.)
| | | | ; | | | |
166 168 170 172 174 176 178 180 182
See Mep [GEV]
Eike's talk

\-




* Top mass from decay length
* Using life-time based technique

Lay=7%0BT8~0.4-m¢mBBBTH

* First done in CDF

Phys. Rev. D75, 071102 (2007)
° Linear mass dept.
A Ly, /GeV=25-30um
* Complementary systematics to
traditional measurements (JES)
* Select secondary vertex with
largest L.,
» Median L., is used to extract m;

—_

Jets/ (0.1 cm

Dat

Top quark pT re-weighting

\_

TOP-12-030

14000F
120003
1oooof
30003
aooof
40005

2000

%

m, = 173.5+1.5(stat.)+1.3(syst.)+2.6(p_(t)) Ge\g ;:z-

CMS preliminary, \s=8 TeV,| L=19.3-19.6 fo

e+jets channel
* data .tf
Blacp  [lsingle top

[z Pw-w

U—I | | 1




n n bt - -
S16000- ATLAS Preliminary 4| @ ATLAS Preliminar
* Di-lepton + jets tt events il (L sam
. $14000— e Data ei=dfers Vs =8TeV & e Data u+23 jets \s=8TeV
i LM e i 316000 .
] S m It f.t — = s WJets Il Multijet w [ n WaJets Il Multijet
I u aneous I On X Sec‘ 12000~ 7. Jets [l Single Top Dibosons 14000 [ Z+Jets [l Single Top Dibosons
N r 7 .
and b-taging
=237 £ 1.7(stat
o= + 1.7(stat) ;
. 6000 E
+ 7.4(syst) £ 4.0(lumi) pb ...
— . —_— . 4000 g
i = r 4000
> Lept ts tt event
epton + jets 1t events :
a u u u u == ENEEE NN RURE RRR U RARRR ARRER oA == == YRR NRU N FENNE FRUNA P AN A RN TACEEEE
e — & 3
Kinematic fits with b-taging  :
— g 15 iy
0 = 241 % 2(stat)
+ 31(syst) £ 9(lumi) pb 2 - L .
= F T A Pk ] g 7000?“ gl T T .‘{TLA.‘S‘ FRsARaRNGE i 0.10203040506070.809 1 0 0.10.20.3040.50.60.7 '0.8 '0.9 1
3 so00 fs=8 TeV L=20.3ft" = S e V5=8 TeV L=20.3 &’ [ Likelihood Likelihood
e B ] P E e Data 2012 7
=IO g paazore = g Y o {povness?Y -
r tt Powheg+PY ! E Z+et 7
oo mm w o - AR £ Diboson = Source e+ >3 jets pu+>3jers combined
[ = Ztets n = m Fake lepton : = - -
£ O Diboson 3 3000/~ K 3 Jet/MET reconstruction, calibration GYAEGHS 54.-4.6 51055
2000} W Fake fepton = E — MC@MLosHW ] Lepton trigger, identification and reconstruction | 2.4, -2.7 47,-42 2.7,-2.8
[ — Powheg+PY 7 2000/— — Alpgen+HW - e s
o0 — MC@NLO+HW E E i Background normalization and composition 1.9,-2.2 1.6,-1.5 1.8,-1.9
= ERlpgentsi - 1000~ = b-tagging efficiency 1.7,<1.3 1.9,-1.1 1.8,-1.2
0 ] ot MC modelling of the signal =112 2=l 2ol il
e E g 1 Total +14 +13 +13
: 5 : ; s 08 ; . . ; . ; ; =
B 05 1 15 2 25 0 20 40 60 80 100 120 140 160 180 200
Muon n| Muon P [GeV]

"’ Agree with QCD at NNLO+NNLL o =252 +14.5 pb




tt Cross Section in CMS

*> Di-lepton + jets oS prominary 2517 a /50 Tow

* Luminosity up to 2.4 /fb at 8 TeV EZZ
0 = 227 + 3(stat) £ 11(syst) £ 10(lumi) pb  Zsw:
? Lepton + jets tt events L%400 Fit x2/ndf = 0.19

* Luminosity up to 2.8 /fb at 8 TeV -
0 = 228.4 + 9(stat) £ 29(syst) £ 10(lumi) pp >

» Agree with QCD prediction up to 100}
Next-to-Next Leadlng Order % 50 100 150200 250 30035&400450 500

0 = 245.8 £ 8.4(scale) 6.4(pdl) pb .

\I\l\ll\‘I\\I‘\III‘II\\'\\I\'\II\'—

3
|

CMS Preliminary 27fb"at s =8 TeV

9 4000F T = 2}
= e data ] e - e data R B E B B B b
qcJ CMS prellmlnary B2 T (=ept) 7 6 2500_ CMS prellmlnan/ B Zv I (=epn a5 ] > i T T T T T T T T i
> 3g50p0feu channel , > | ee,uu channels ] (0] 500+ _]
T i vy ] o C il w ]
2410 pb”! {s=8TeV  giw 3 [ 2410pb' (s=8Tev  giw ] (U] - ]
3000 [ Non W/Z leptons ] 2000 [ Non W/Z leptons  —{ _ - = 4
B tt signal . B Bt signal 1 Systematic CL:;:;EHES,S) i 00 ]
- L , , 7 Jet Energy Scale F23-50 YV [ ]
Vi E B T ] Jet Energy Resolution ~0.5-1.1 Background i
il 15001 7 Pileup 0.7 +0.7 L . 9 i
1 Background Compositio -0.1 +0.1 - -
| WTets ter pm shape from unwei 0.9 00 Fity*ndf=0.25
1000 ] Normalisatio: fd ta-driv 0.9 r B
b tagging effici 8.0 r T
Trigger -2.8 +3.2 b
Lepton selection -24 +2.8 [ 7
Factoi ation scale (*) +6.2-2.1 100 ]
ME-PS Matching threshold (*) +46-3.1 i
PDF uncertainties (*) +1.6 -2.0 L i
Top Quark Mass (¥) 0.3 +1.4 L i
Luminosity 4.4 —
== Total T127 114 00F i
2 16— 2 i ]
5] S E @© r 7
[h'd 1.4 E ‘L [0 _
12 / I 0-
2 i o . ! & i —— S 0 50 100 150 200 250 300 350 400 450 50
E 06 E ’ s ;i ; ; ] E : : : ; ; E ee M (GeV)
(@] 0 1 2 >3 (@) 1 2 >3 L L [}
b-tagged jet multiplicity b-tagged jet multiplicity Sl IVla S tal k CMS PAS TOP-12-006
CMS PAS TOP-12-007



http://cdsweb.cern.ch/record/1462235?ln=en
https://cdsweb.cern.ch/record/1461939?ln=en

tt Cross Section in CMS (cont.)

> Jet multiplicity in tt events
> Results with 5/fb at 7 TeV
* Di-lepton and lepton + jets
» Kinermatics of additional jets

» Evidence of softness on top p,
» Data/MC decreasing vs. p; seen

» Same tendency at 7 & 8 TeV,
across hadronic & leptonic ch.
— pT reweighting

CMS Preliminary, L=5 b at {s=7 TeV
L L B B L B

CMS PAS]

TOP-12-018

10?
—_— +Pythia -
© : e e
| 15F ]
Q ]
S I —
ot 56 7 s
Jet Multiplicity
, CMS Preliminary, 12.2 fis" at Vs = 8 TeV
I:>| 10:I1I()I T | TTTT IIIIIIIIII\IIII\III‘III\'II\I:
8  Dilepton Combined ¢ Data aMS PAS TOP-12-
= — MadGraph 7
g & 0 L MC@NLO GMS PAS TOP-12-
—lo ]

— \*] w & w [e2] ~l o] ©
TT T T [TT T T[T T T T[T RT T T T T T[T T T T I [ TTTT

L |

o

o e by |

--- POWHEG
----- Approx. NNLO 7
(arXiv:1210.7813) I

e

50 100 150 200 250 300 350 400

. [GeV])
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Cross Section Summary

ATLAS Preliminary %

nNeEr-e

Data2012,\/s=8TeV [ & = o

Channel & Lumi.

Single lepton 5.8 fb’

Dilepton (en) 20.3 fb™

12 Sep 2013

NNLO+NNLL (top++ 2.0)
PDFALHC m, = 172.5 GeV
scale uncertainty
scale+PDF uncertainty

stat. uncertainty
total uncertainty

o,; t(stat) £(syst) £(lumi) i(EbeEm)

241+2+31+9pb

238+2+x7+7+4pb

|
250 300
o, [pb]

| |
100 150 200

\_

350 400

» To further reduce the uncertainties by combination
> Major contribution: JES & MC modeling

CMS Preliminary,\'s = 8 TeV

228+ 9+2 +10pb

6 *
(val. = stat. = syst. = lumi.)

—e@—

CMS prel. (e/u+jets)
TOP-12-006 (L=2.8/fb)

-@-2
CMS prel. (ee,up,ep)
TOP-12-007 (L=2.4/fb)

227+ 3+11+10pb

(val. = stat. = syst. = lumi.)

-@=-1
CMS prel. combined 227 + 3+11+10pb

(val. = stat. + syst. + lumi.)

[ NNLO+NNLL QCD, Czakon et al., arXiv:1303.6254 (2013)

Approx. NNLO+NNLL QCD, Kidonakis, arXiv:1205.3453 (2012)

[ Approx. NNLO+NNLL QCD, Cacciari et al., arXiv:1111.5869 (2011)

[ Approx. NNLO+NNLL QCD, Langenfeld et al., PRD 80 (2009) 054009 (Scale ® PDF uncertainty)
[ Approx. NNLO+NNLL QCD, Langenfeld et al., PRD 80 (2009) 054009 (Scale uncertainty)

0 100 200 300 400
oftt) (pb)




> W helicity in top pair events
* Results of 7 TeV has recently published in JHE!?(ZWG

* 8 TeV results as CMS PAS TOP-13-008

— with better precision LB =TT NMC(E\? F) ;d)a:am oxp (— N F))
° P@ree with SM predlctlons T TR
S T
— e
o s

MC/data

o -'_-.. X ‘:i"' ."-"v"v ‘*"i‘ R '."0\'_ R b R T e
0 01 02 03 04 05 06 07 08 09
lcos™(")|

CMS PAS TOP-13-008 FO=O.6594_rO.O1 5(stat)+0.023(syst)
See F| =0.350+0.010(stat)+0.024(syst)

| Ofiver's talk Fr=-0.009+0.006(stat)+0.020(syst)



http://dx.doi.org/10.1007/JHEP10%282013%29167
https://cds.cern.ch/record/1601030

* First measurement of ttbb cross section (bkg. of ttH)
* Use full 2012 data at 8 TeV on dilepton events in CMS
* Fit to the CSVT b-tagging output on event >= 4 jets
* Cross section ratio corrected to particle level

* Results of different min. pT on extra jets given:
o(ttbb)/o(tt jj) = 2.3 £ 0.3(stat.) £ 0.5(syst.)% for min. 20 GeV

£ 2 i * Data 3 I e e I e I
i, ] 8 L mewiaesre w2 RIS o Daa 4
i} =u otgers ; w40t CMS PAS TOP_1 3_01(::%::2“3 _g q>) E ATLAS Jit 'With no HF E
= 1 Birce ] W 5L » -glr}g{e top 7
EC = | Ldt=471b ot
- i Fake leptons 7
1045—\S=7TeV -tt+HFp 3
—— B8 Syst. unc. 3
1 03 3 o A E
102 —
Q &)
| ST B - 10
[a | 8 0. - —7‘%
i 1

=4 =
Number of b-Jets Number of b-Jets

* Atlas on associated heavy flavor jets

* Di-lepton events of 4.7/fb at 7 TeV I
o R = [7.1i1.3(stat.)+5-3_2_0 (syst.)] % 5 3 4 5 6 7 8

Jet multiplicity

\_ vs. LO QCD standard model: [3.4+1.1] % http://arxiv.org/abs/13
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Top-quark Polarization
> Atlas at 7 TeV with template fit SO0 41 as  fraearn T
° CPconserving «P=-0.035+0.014(stat)+0. 037(syst)g & 5000 "9 1PN a7 Tey =
-~ CPwolatmg oP=0.020£0.016(stat)™ 013_0_017(syst)LIJ 4000 E :
*» CMS preliminary result 3000
> Background subtracted, unfolded 20005 g ;
to parton level (singular value decomposition) 10005_ © arXiv:1307.6511
» Dilepton with 5/fb at 7 TeV = —
Ao — N(cos(6;) > 0) — N(cos(8;) < 0) -1 -0.8-0.6-0.4-0.2 0 0.2 0.4 0.6 0.8 1
P_N(cos_l(ﬂg)_>0)+N(cos(9g)<0) n lllllllc}:osla(f)
%‘ S ;t—l(li;at;-blkg.l)ulnfolldeld; 31200; ATLAS [@di-47 . Elf:a _3
§ 0.65— Syst. uncertainty _: ..g . dilepton \/§=7TeV =§:ijuu |
%, 0_5;— == — MC@NLO parton |eva|_§ L%"lOOO_ S o
E 0.552— —
e
CMS TOP 13-003 .
. arXiv:1311.3924 _E : » N(cos 6; > 0) — N(cos b < 0)
2001 /=3 N(cos; > 0) + N(cos6; < 0) |
See Ap=0. oo +0.013(stat)+0. 020(syst)+0 008(pt) : )
1-0.8-0.6-0.4-02 0 0.204 0.6 0.8 1

cos(6)

\OIwer stalk 4 05 0 05 i Agree with S cos 6(¢)
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{f Single Top — Polarization in t-ch.

a.u.

» Top quark polarization in t-channel K
* Using 20/fb data at 8 TeV
°* High purity t-channel event selected b
* Combine e, u ch. with BLUE technique ¢
* Unfolded to parton-level distribution
* First measurement excluding negative or null polarization

A = 0.41+-0.06(stat)+-0.16(syst)

200

L I generated (POWHEG)
Zhagererated (CompHEP)

100

><103

CMS preliminary 1= = 8 Tev, L = 20 b
A =0.42 +0.07 (stat.) + 0.15 (syst) T

» unfolded data

x10

CMS preliminary s = 8 TeV, L = 20 fb

N A=0.31+0.11 (stat.) + 0.23 (syst.) 1
-+ unfolded data ]
- [ generated (FOWHEG)
— “Zagenerated (CompHEP) e
1 1 1 1 | 1 1 1 1 | 1 1 1 1 I 1 1 1 1
-1 -0.5 0 0.5 1
cos O

CMS PAS TOP-13-001

T

P, = 0.82+-0.12(stat)+-0. 32(SySt) (assuming 100% spin ana. power)
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» CMS Preliminary
> With 5.1/fb data at 7 TeV

» Unfolded to parton level

N(A(Pﬁg— > 7'[/2) —N(Afpg+g— < 7T/2)
N(App-p- > 7'[/2) + N(App+- < 7T/2)
N(c1-c >0)—N(c1-c2<0)
N(cy-ca >0)+N(ci-cp <0)

» Atlas dilepton with 4.7/fb

A‘Q‘P ==

Aflfz —

ATLAS Preliminary tt spin correlation measurements

R
det=4.6 b, \s=7TeV foy +(stat) * (syst)
Ad +——e—— 1.19 +0.09 +0.15
S-ratio - = 0.87 +0.11 +0.12

_____________________________________________________________________________________

cos(6,) cos(6.)
helicity basis

_____________________________________________________________________________________

cos(0,) cos(0.)
maximal basis

0.83 +0.14 £0.17

» New var. S-ratio: s - M+ Mlr)con

CMS Sofb at ys TTeV

Aq) (radians)

\OIiver's talk °°

(|M |RR En |M |LL>uncorr

- \ | T T T TR 2 -
Y - WBsrnrsuther&Z G.Si —I'—(Data bkg. )unfolded 5 2000:_ ATLAS Preliminary — fit result
§ 0.5: i:ng;nr:‘ulher&z. G.Si Syst. uncertainty ] Lﬁ 1800:— -1y -tE (A=SW)
E 0.45 :_ (uncorrelated, u =m,) — MC@NLO partonleval_: 1600 E— Ldt=4.6"fb \s=7TeV N :]ta(tAa=0)
C | ] - S a @ background
© o0a- arxiv:i1311.3924 | = 1400~ YT .
0.35p 1000
0.3 — - Agree with SM 800
—_— 600 |
Ax,=0.113£0.010(stat)0. 007(syst)iO.O12(pT) 400F:
SelAc162=-0.02120.023(Stat)£0.027 (Syst)20.010(PT) 20
0
1 1.5 2.5 3 0 . . .

0 0.5 1 15 2
Standard model fraction
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@ Top FCNC Searches

» Search for top FCNC production and decays
°* Analyses at Atlas and CMS  + FCNC single top at 7TeV
* Using trilepton channels * Using trilepton channels
tt = Wb Zq —> bjl* I' I * Atlas with 2/fb
» CMS: 8 TeV limits with19.7/fb  => BR(t — Zq) < 0.73%
=> BR(t — Zq) < 0.07% > CMS with 5/fb

(S)?_e A B(t—gu)<0.56%,B(t—gc)<7.12%,
veEsita B(t—Zu)<0.51%,B(t—Zc)<11.40%
S -CMS étl\{lg;‘alTévl o + ] 3 CMS Preliminary 4.9fb " at\Vs=7TeV
$ 107 (=195 =1 1 120788E] ik, el B& GhamnEIs T ]
= [Jt=2a T 030 ATLAS det 205" 7 - ]
= - 4 = VO ] 100F ]
N 8- L ~4° L ) \s =7 TeV 1 - ]
@ I : : Bwit, zt i 0-25i i E 8o}
é 6__ .Zlb ] 0.20; \\\ - —; 50;_
WL Cwwwz.zz 1 1 awf
0.10f -
. ; — Observed 31
1 0.05- ... Expected B 2

C \\ 7 ey s £
.............................. 1x10° )] -
-1

= L1 | L1 | I T L1 L1 B(t—)Ug) 1 0 8 0 6 0 4 0 2 0 0 2 0B4|:)T 00 ? tqu t
P00 200 300 Hiputforgu
\\ m,, (GeV) g




Top FCNH Searches

» Flavor changing neutral higgs decays ‘
a |-||gh|y suppressed in SM 0(10‘15) » Derive from CMS SUSY search:

a Could be enhanced ex. 2HDM, MSSM... @ Re-interpret inclusive multi-lepton search
as high as O(10°)  ACTA Phys. Pol. B35 (2004) @ 10 most sensitive channels: .. q 15 o0

SM Qs 2HDM FC2HDM  MSSM R SUSY | OSSF pair ‘ Ne o | EF™ [GeV] ‘ Hr [GeV] | Nijets | data ‘ background ‘ signal ‘

t—uZ 8 x 10—17 1.1x 10~% _ _ 2% 10~6 3% 103 below Z 0 50-100 0-200 2 1 48 48 + 23 95+ 23

t—uy g; x 13—1? 7.5 x 13—3 - - g X 18—: é X 13—: n/a 0 50-100 0-200 =1 29 26+ 13 59+ 1.3
t— ug LT x 107 1.5 x 10— = = x 10~ x 10~

g AT X T sl kit - o A belowZ | 0 0-50 0-200 >1 | 34 2+11 59+ 12

R e 00 ax10 510 n/a 0 0-50 0200 | >1 | 29 | 23410 | 43+11

ey | 46%10-1 T5x10-° ~10-°  ~10-® 2x10-° 1x10-5 belowZ | 0 50-100 >200 | >1 | 10 | 99+37 | 30+11

t—ecg | 46x10712 15x10°7 ~ 10— ~ 1078 8x10~% 2x10~% below Z 0 0-50 = 200 >1 5 10+£25 28+08

t—eH | 3x107%  41x107° 15x107%  ~107F 0= ~107° below Z 0 50-100 0-200 0 142 | 125427 | 97421

n/a 1 0-50 0-200 >1 237 240 + 113 131+ 2.6

H H n/a 0 50-100 0-200 0 35 38+ 15 43+ 1.1

@ SearChes |n Atlas W|th 5+20Ifb at 7+8 Tev above Z 0 0-50 0-200 >1 17 18+ 6.7 28+08

@ One top in hadronic or leptonic , .
@ The other top — HlQQS(W) @ All signal regions: 3 leptons, no OSSF or

ATLAS-CONF-2013-081 g OSSF pair off Z and a b-tag jet

ATLAS Pretllmlna\r},Ir

3 14 osn | ® De ooz e T T ATLAS Prelihinary -
T :g',‘g'*HS,;'g:gé’:g““sGm*akgmq Lo JLdt:zu.afb', Vs =8TeV ] I Higgs Decay Mode ‘ obs | exp [ lo range ‘
I K7~ Bha@ orderpolynomiah) : Jtat- a7’ vs=7Tev h— WW* (BR=231%) | 1.58% | 1.57% | (1.02-2.22) %
z 10 L Ldt-203f" vs=aTer|!0 E =
w - A ][Ld'_ 4'”0_"_‘5_”8\’_; . i h— 1T (BR=6.15%) | 7.01% | 4.99% | (3.53-7.74) %
8- I I : h— ZZ* (BR=2.89%) | 531% | 4.11% | (2.85-6.45)%
jf Jook 4 combined [1.28% | 1.17% | (0.85-1.73) % |
= ] F---Observed 3
]  [-e Expected ]
2F 1 B . @ Complement to H — vy
Poo 71625 Ta0 40 T80 9¢0° G002 0.004 0.005 0008 001 0012 0014 0016 @ lelt at 95% C I_ g|ven
m,, [GeV] Br(t — cH)
B(t—cH) < 0.83 % @ 95% CL for m;;=126.8 GeV B(t — ch) < 1.28%

. limit on the coupling: A¢cq = 1.91VBR < 0.17 \/|>\gc|2 4 AR)2 < 0.21



http://cds.cern.ch/record/1599719
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-081

°* Charged asymmetry in lepton + jet
* An 8 TeV update of 7 TeV publication

°* Corrected to parton level

* Measured asymmetry: -
Ac=0.005 £ 0.007 (stat.) + 0.006 (sys

* No indication of BSM

» Also Atlas results at 7 TeV
Ac=0.006 + 0.010 (stat. + syst) °
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https://cds.cern.ch/record/1600839
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-078/
http://cdsweb.cern.ch/record/1493476

€2 Single Top — Observation tW

> Single top production in tW channel g*,*;e,s talk
* Using 12.2/fb data at 8 TeV
> Look for di-lepton + b-jet channels
» Extract signal with BDT output
* b-tag eff. constrained in situ fo
> First obs. with 60 (exp. 5.40) "I~ o = 1035 012erp) 0040
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Flavor Physics



CMS-L=20fb" ys=8 TeV - Barrel

> Highly suppressed channels ST
> FCNC channel £ -
* Probing BSM £, T

> Small theoretical uncertainties
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Bd > yp & Bs — pp

» Combined results:

»B(Bs — pp) =(29x0.7) x 10°

significance > 5G
SM: (3.6 £ 0.3) x 10°°

s B(Byg — pp) = (3.6 £ 1.6) x 1005

significance < 30
SM: (1.1+£0.1) x 107
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s:;j,:: b — s Transitions

> Angular analysis
*» FCNC, tree suppressed
» Extracting Arg & f._

App x —R[(2CT + Lcett oy

» Grey region for J/ip & W(2s)
» Latest combined results

> Uncertainties still dominated by stat.™>

> No sign. deviation from SM found A A

arXiv:1308.3409
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http://arxiv.org/abs/1308.3409
http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-038

Quarkonia

* Measurements of bottomoniurn states
s Xcq.2 search in Atlas: X — J/g y — ppy at 7 TeV

* Xp1,2 search in CMS: xp — Y y — yuy at 8 TeV
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http://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2013-095
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsBPH13005

Summary



* LHC provides excellent data for various studies
* QCD FSQ, Jets & Heavy lon
* Standard model physics
* Top studies
° Flavour physics
> So far most results agrees with Standard Model
* To find possible deviation via precision rmeasurements

* New milestone ahead
* Various new results are coming
* Still many studies to finish up the full 8 TeV data
* LHC to be restart in 2015 after LS1
* Stay tuned for the new results!
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Thank YOU!
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