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How is it constructed? ——  Anidea...—— Be there at the right time

A. Soffer, FPCP 2013 5



What causes it? . Atheory... . The right measurement

Bectron Neulring Muon Neubino Tau Neutrino
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LHC: new era for exclusive rare decays

+ —_
First evidence for B(S) > utu B(sy = hu™

Theory [ Binned

{::!““ C T T T T T T T T ] - LHCb =&~ GDF -¥— BzaBar -B-Belle - ATLAS CMS
;‘-’14:_ (JoseLazoFIores) LHCb A TE L L L
o 2L L0 eV +11 78 TeV) i
= C BDT>07 - g
%_ 105 = 0.5F .
= 8f = X " —— ]
O C 7 0
g o E :
2 4L . :
O JF + +l (Marc-Olivier Bettler) ]
™ RO, S T P R I B B B
05000 5500 6000 o 5 10 5 20
m . - [MeV/c?] A VS. 2 in B - K*O + -
LHCb 3.5 o result: FB q HoH
= +1. 9 & -
B = (3:2773) x 10° o]
Good agreement with the SM: S
Bsy = (3.67 £0.21) x 1079 e
. e B - ¢y: =
Consistent with limits from Py 51
CDF, DO, ATLAS, CMS :
10
L o L L B L L
(Diego Milanes): LHCb: BF(D"—u+u-)<7.6x10° @95% CL S 000 00 5000



Inclusive EW penguins: B factories

(Gerald Eigen) BF(B—X _y) [107]

e S T B S
Belle sum-excl s * 3.6910.58+0.4610.6
PLBS511,151 (2001)
Belle no+lep tag (R P E— 3.5040.15+0.4110.01
PRL103,241801 (2009)
BABAR lep tag L 3.32+0.15+0.3110.02
PRL109,191801 (2012)
BABAR sum-excl e f——i———— 3.5210.20+05120.04
PRDEE,052012 (2012)
BABAR hadtag | 3.90+0.911£06420.04
PRD77051103 (2012)
HFAG 2012 o - 3.4310.2110.07
preliminary
hep-ex/1207.1158
(2012) SM (NNLO)

Misiak et al. 3.150.28

[PRL9E, 022002 (2007)]

T e U ] [ TR G B | O P O A AN L i U O |, (e O e L ST S
2 K 4 ]

(Mikolaj Misiak)

Update of the SM prediction (preliminary)

B(B — Xy -

Ey>16GeV

(3.14 4 0.22) x 10~

Acp(B = X5y)

CLEOQ lepton-tag |
PRLEE, 5661 (2001]

BABAR hadrorn-tag-
PROTT, 051103 (2006]

BABAR lepton-tag |
FRLI0S, 191681 (2012

Belle semi-incl -
PRLIZ,031B03 [2004)

BABAR semi-incl -
PROSG, 051105 (2012)

-0.3

SM A(B-X_y)
» HAB-X_ 4)
AB=X_ 7)
z —AB=X 1)

et —MB—*}‘(’}'J

= —SAB=X y)

02 01 0 01 02 03

A{‘P(B_‘x}r} A 4

All results consistent with the SM,
—> strong NP constraints

er, FPCP 2013



B — tv: tension with SM Is gone

(Andrzej Bozek)
= [0.7270 21 (stat) £ 0.11(syst)] x 10™*

Hadronic ta
g = [1.837 5 55 (stat) & 0.24(syst)] x 10~*

B = [1.7 £+ 0.8(stat) £ 0.2(syst)] x 10

0 0.5 ‘ 1.5 \2 2.5 3

Belle combined: B=(0.96+0.26)x10* BaBar combined: B=(1.79+0.48)x10~*

Naive world average B = (1.15£0.23) x 104 % 3 CKM fitw/o BR(B - tv)

mmmmm —— Measurements (WA)

1.DII IIIIIIIIIIIIIIIIIIIIIIIIII

Consistency with the SM:

08 |- .

D-E - E

0.4 — —
r — ]
02 [ ] -
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BR(B —tv)x10*

p-value




B — D™ tv: tension persists

2HDM type-1l (~MSSM) disfavored at >99.8%,
(Andrzej Bozek) since B - Dtv and B — D*tv disagree on tanf3 /my+:

Belle and BABAR average deviation from SM

@ R(D") 3.80
@ R(D) 2.40
@ R(D™) 4.80

0 02 0.4 0.6 0.8 1
tanf/mpy+ (GeV™1)

Allowed region in (real) parameter space for type-I111 2HDM:

Excluded @ > 2.9 ¢ by g2 dist. L L AP/

vored at

i Blo Blo 3o —

T — ~—

Need to verify: L ]

» Final results from Belle expected soon. fl — — -
e LHCb (with 7 - 3mv “not hopeless™) s 4 2 o 2



CKM angles: 8 (¢q)

(Riccardo de Sangro)

sin2f in b — qqgs

sin(2B* )—SI (20,") flaSa]

(Wei Wang)
In(2 2
sin(2[3) = sin(20, ) L

PRELIMINARY

BaBar : : ﬂ : 0.69 +0.03 +0.01

PRE)79(2009)0?2009 ; :

BaBar ¥ : i 0.69%0.52+0.04 £0.07

PRD 80 (&00095) 112001 i ! —

BaBar J/y (hadronic) Kg ¢ : 1,56+ 0.42 £ 0.21

PRD 69 (2004):052001 ; g

Belle : : | : 0.67 +0.02 + 0.01

PRL108(20123171802 : :

ALEPH : o L . 0847005+0.16

PLB 492, 259(2000) — = !

OPAL : ; - 3.20 180 + 0.50,

EPJ C5, 379 (1998) : P *

CDF : i i 0.79 *3%

PRD 61, 072065 (2000) i "

LHCb : ' : 0.73 +0.07 + 0.04

LHCb-PAPER-2012-035 ! =

Belle5S E i i 0.57 +0.58 + 0.06

PRL 108 (2012 171801 Y T 1

Average : 0.68 +0.02

HFAG ; : i

-2 -1 0 1 2 3

LHCb will match B-factory sensitivity

only after the upgrade (more below)

5
X N®aBar

PRELIMINARY

World Ayerage : 0.68 +0.02
BaBar ' 0.660.17 £0.07
Belle 0.90 *2%3
BaBar ' 0.57+0.08 +0.02
Belle ! 0.64+0.10£0.04
BaBar : *— 0.94 33, + 0.06
Belle _— ' 0.30+0.32+0.08
BaBar : ' 0.55+0.20+0.03
Belle : { 0.67 +0.31 +0.08
BaBar | 0.35°92%40.06+0.03
Belle ' 9.84 ‘912 +0.09+0.10
BaBar : ! 055735 +0.02
Belle —_——— ' 0.11+0.46 + 0.07
BaBar : 0.74 "534
Belle : 0.63 21;
BaBar 48+ 0.52 + 0.06 + 0.10
BaBar 20052 +0.07 £ 0.07
BaBar - +-0.72+0.71 £ 0.08
BaBar . 0.97 55
+0.31 £0.05+0.09

BaBar ' 0.65+0.12+0.03
Belle 0.76 214
Naive average 0.64 +0.03

0 1 2

A soffer, FPCP2CNo longer tenwion with b — ¢cs and




CKM angles: y (¢3)

(Matteo Rama, Moritz Karbach)
A variety of methods exploiting interference between the B — DK diagrams

/ K*(or )

BABAR: Belle: B-factory average: LHCbw. 3 fb~1:
y=(69'17)  y=(68715) y=(67+£11)° = (67+12)°
—> Expect slow improvement at LHCb with luminosity

(Wei Wang) - Suggests use of new mode: B - DK,

(David London) B = KKK & mnmr = y = 77° + 3°, error << than for “flagship” B - DK
« Concern over simple SU(3) breaking implementation

* David & collaborators will explore ways to study systematic error experimentally.
» Experimentalists should explore optimal binning of Dalitz plot.



p-value

CKM angles: a (¢,)

(Pit Vanhoefer)
_ (bayesian)
(frequentist)
2 _
. -—- nn/pp/pn (BABAR) ‘0 UTﬁf
saereT --- nul/pplpn (Belle) e CKM fit S winter13
O nn/pp/pm (WA) g=] 0.1
Bl AL AL I B I G B B B B 2 i SMi
08 | ' o
n 7 ©
C i o
06 — ' D
= - | -
C p 0. 0.05-
04— —|_
0.0 \:l\‘_‘l 1 ' ' |’I =y |_| --1“"_'1-4.1 raal s l.rl"zlf
L] 20 40 g0 a0 100 120 140 160 180 TR | 1 i YT SR TR N W S 1
o, (deg) %o 80 100 120 140
a[’]

(;'ng.f'fr'l = (?{h-)—l__l?)o ) 0o = 1| o 1\0
0o/ = (88.7 £ 3.1)

But note that B — pm should not be used — not robust with current statistics.
Comment: Subtract # and convert to a measurement of y

A. Soffer, FPCP 2013 14



Direct CP asymmetries in b & ¢ decays

(Irina Nasteva) ACP in B?S) — K from LHCDb:

A_.(B°) = —0.080 £ 0.007(stat) + 0.003(syst) 10.50
e = 0.27 £ 0.04(stat) £ 0.01(syst) 6.50

« First observation of direct CP violation in the B_ system.
» Most precise measurement of A__(B° — K™n").

 Agreement with the SM: A _ Acp(BY—=K*77) . BB =K~ m")m _¢ H-J Lipkin,
Acp(BY -+ K-=nt) BBV K+r—) 7, PLB621 (2005) 126

A= —0.02+0.05+0.04

(Aberto Dos Reis) LHCb’s AAgp = Acp(D® = KYK™) — Acp(D° — nrm™) with prompt D
was (—0.82 +0.21 +0.11)% with 0.6 fb1.
Now: (—0.34 + 0.15 + 0.10)% after adding 0.4 fb-!, better reco’
After adding D’s from B decays, average is (—0.15 + 0.16)%

(Ryan White, Aberto Dos Reis) All CP asymmetries in charm decays are consistent with 0 i



CKM sides:
Inclusive-exclusive tension persists

(Phillip Urqguijo, Cesar Beleno)

Vub

HFAG PDG 2012 Inci. Range

@ (BLNF DGE, GGOU, ADFR)
10
'E I—.—I 27
N GGOUp=>13G %E_m
= | —e— Belle:4.54 = 0.27
E GGOU:p =1.0 GeV
- +0. 12
c H—e—H WA:4.39 = 015/

GGOU: HFAG ECOF2011

HFAG POG2012 Excl. Range

Babar3.44 = 0.10

Untagged, LCSR
Belle:3.44 = 010497

m l_l_._l_l 0.3
-E Untagged, LCSH

n . Belle:3.38 = 0.14*°%
- » T 1 o
—_ tagged, LCSR

Q | o | WA:3.40 = 0.07

b HFAG EOF2011 LCSR
w | . | WA:3.30 = 0.30

HFAG EQF2011 Global Fit

B— 1 v:3.87 = 0.53 = 0.09
Belle, Lat.Ave. ICHEP 2012

y B=tv421=042 =010

T WA (private), Lat.Ave. ICHEP 201

2

Summer 2012
UTFIT-3.69 = 0.10
Summer 2012

=
=
m
(L — CKMfitter:3 42 *05
@
£
(T

3 35 4 45 5 5.5

Ivubl [x 10_3] fer, FPCF

6

V, exclusive

inclusive \

T I T T T I & T T I T T T I T T T
Raha L IO T P Eit-0 Fa 1 D21 7
o L1 Babar D™k (Global Fit):39.7+ 1.2+0.7
/' ! ® ol PRD 79 012002(2009) -E
. Belle D*hv:38.4+ 1.2:0.7 -
® 1 PRD 82 112007(2010) 3
I I ® I I HFAG D"h:39.7+ 0.5:0.7 E
arxiv:1207.1158 %
[ P [ | HFAG Dh:39.7+1.4209 H
i Ul arxivi1207.1158
) Belle Kinetic:41_6+ 0.7+0.6
\/ my¥in = 4 543+0 075 GeV  ——8—— ppp7s 032016(2008)
Belle 1S:41.6x 0.7
mb1s =4 723+0.055 GeV |_._| PBED 78 032016{2008] =
g
) HFAG Kinetic:d1 9+ 0.4+06 =
mbkm =4 .560+0.023 GeV H_._|_| arXiv-1207.1158 ..ﬂt
“
HFAG 15:42.0: 0.5
my'S = 4.691£0.037 GeV o o207 1158
1 | 1 1 1 | 1 1 | 1 1 1 ] 1 1
38 40 42

44 46
IV_1[x 1079

(Christina Biino)

Kt - n%l*v analysis at NA48 ~done.
V, extraction soon.




DO

FPCP 2012

(Karim Trabelsi)

CPV allowed

- No mixing point B30
-0 ; : 40
’ - Ll o1, WiSe
-05 0 0.5 1 1.5
x (%)

= (0.63 “y,,) %
y = (0.75 + 0.12) %

A. Soffer, FPCP 2013

— DY mixing

FPCP 2013

CPV allowed

o '
[ /f ' 1o
i | l2¢
ND mlxmg pmnt | W36
-0. e R — L Y-
% | 1 1 1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 l 5 L)
-0.5 0 0.5 1 15

x (%)

x = (0.49 7;;) %
= (0.75 = 0.09) %

17



T decays

(Steve Robertson): CPViINT = Ksmv

Aq=(-0.36%0.23 £ 0.11)%
SM prediction: (0.36 £ 0.01)%

~2.80 tension with SM prediction

(Giovanni Signorelli):

:‘g :I I 1 I 1 T L] 1 1 I I I ] T Ll L) .' BABAH ‘ Belle
e i e LHCb LHCb upgrade (est.)
3 400 L m SuperB (est.) T/C
— E 3
Q - v
o} i v Vv T v v o.v ]
- vy v v v Yoy
107 AT . iy T i E
— - x A M x A A N A A 1“ N A A .
O B A “':‘jl " x * Iv "“‘ A LT a L‘ A ]
o A A A A ) Ay A i
S N 14
o 107 F E
» = 3
- .y i
S —
10 3 Ll 3
= m 3
B .I i
10-10 1 | 1 | | | | | 1 L1 [ T [N | | [ T [N | L1 L1 | | | | [l | L0 1 1 L1 | L1 i 1 | 1
SRR EE R AT RN RS T TSl oo a By vk Y B SRR v
TR S EL TR Attt don bl ot ot SVl vivle s S Aot 4
- =@ o = Tawzovzozy,. B RE Xy

LFV in T decays
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Branching Fraction Upper Limit

LFV In u & K decays

(Giovanni Signorelli):

[ ] l. I | I . I ' . I " Doy
v1->ey
bt MARKII ¥ v ;
S v 3 2 TN Near-future
o %° CLEO v b -
:. ARGUS W w experlments
. DELPHI v
o0 L BaBar
“, s W Belle
; a EF n o uperKEKB goal
*u ey *ee ™ | “ e MEG 2008
o —»eee b I ® MEG 2010
MEG goal ® o MEG 11 goal
» K] =P | (proposal) ¢
|8 K - mpe | u3e goal
o K, & mpe Mu2e goal e
i . 1 ] ) i ) 1 jMuZP F’r?jer.:t 1)( re:ach
1950 1960 1970 1980 1990 2000 2010 2020

Year 19
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original flux
reeval. flux

: 3] ] normal Eier.
I-—'_:—-_—_D—_| E r"i'IINOS : O- inverted: hier.

Dmible Chnnéz[il] .. :
: : original result

- —iT 0= =—4 re-analysis

2 BaylS]
Daya Bay

RENOI6]

. TZR Lll pdEI'I:E[:T]

Double Chooz Update 8] :
I—.—I ®— rate-only
F==0-=-I : —0— rate+shape

Daya Bay Update[g]




T2K and NOvA will have some
sensitivity to 6, if its value is good

T2K v, - v, candidate #11

(Alex Finch):

0.03

002 003

004 005 006 007 008
P(v, = ve)




Charm

(Gabriele Simi):

— Total

BABAR ‘

— Signal preliminary

Precision measurement of charm parameters
M(Do) = 1864.841 £ 0.048 = 0.062 MeV/c2
Am=m(D*)-m(D0)=145425.8 + 0.5 + 1.8 keV/c2

-
(=]
W
T

===+ Background

Events / 1 MeV

10

[(D*) =83.3+1.3+ 1.4 keV/c?

107

2 W' | PP I I s NP T N S e
1.761.78 1.8 1.821.841.861.88 1.9 1.921.941.961.98

(Diego Milanes): EXcited charm mesons at LHCDb , new state (s?) m(D") [GeV]

LHCb Preliminary
LHCb-PAPER-2013-026

Resomance | Final state Mass (MeV) Width (M&eV) Significance

Unnatural parity D;(2420)% | D*fx~ | 24196+ 0.1 +0.7 | 352+ 04 +09

Natural parity pD3(2460)° | D*'x 24604 £ 0.4 *12 | 432+ 12 £30

Seen only in D*x,1- 25 D4(2618) D%(2650)° | D*fr~ | 264924 3.5 £35 | 1402+ 17.1 + 186 (245 (159)
Natural parity D%(2760)° | D* =~ | 27611+ 51 +65 | 744+ 34 +370]10.2 (6.0)

Seen by BaBar, unnatural parity 0- p;(2580)° | D*tx- | 25795+ 34 +55 [177.5+ 17.8 +460|188 (13.1)
Unnatural parity, 1- like 1D D1(2796) D;(2740)° | D*tr~ | 2737.04+ 3.5 112 | 732+ 134 +£250| 72 (47)
NEW compatible with unnatural par. p;(3000)° | D**x 20718 + 8.7 188.1 & 44.8 9.0 (3.7)
Natural parity D3(2460)° | D¥n- [24604+ 0.1 01 | 456+ 04 +£1.1

Natural parity, 2- like 1D D2(2801) p(2760)® | D+n- | 27601+ 11 +37 | 744+ 34 +191 | 17.3 (5.5)
NEW D%(3000)° | Dtr— | 30081+ 4.0 1105+ 115 212 (124)

. _Natural parity “p=9450)7 Dl 24631 + 02 +06 | 486+ 1.3 +£1.9

Natural parity, 2- like 1D D2(2801) pe(g7g0)+ | DO+ | 27707+ 1.7 +38 | 667+ +10.5
NEW D9(3000)* | D" 3008.1 (fixed) 110.5




New Z(3900) in Y(4260) — Jynm?

(XiaoLong Wang)

70F
so— Belle
50 -
40
30
20 - T/
103/4
JE

Events / 0.02 GeV/c?

3.7 3.8

3.9
Mpex(mJ/y) (GeVic?)

4

=4~ daia
— Fit
— Background

4.1

Waiting for partial-wave analysis,
off-resonance search.

If real, what is it? Related to Z;?...

Events / 0.01 GeV/c?

—
(=]
L=

3 5 8 38

a_.

Xiao et al, using
CLEO ¥ (4160) data:

(Roy Briere)

BES-111

3.7

Note: Y (4260) broad, but not seen in exclusive DDX decays.

BES-I11 should measure inclusive Y (4260) —» DX

Counts/10 MeV

—4— Data
—— Total fit
[ Bnckgmundf'rt
‘ .=+ PHSP MC
} [ siceband
\
(3
e ;I!.
38 39 40
Muax(mJy) (GeV/C)
40
E ¢ Data M(Z(3900))=3884.6+4.6 MeV
35 --- Phase Space °
E — Fit
30F
25
20/ }
15 { }
10 l {
it .
:,1’1’.&...|....|....|....hHL.
%900 3700 3800 3900 4000

M, (T 1w) (MeV)



JPe=1** for X(3872)

(Tomasz Skwarnicki)
LHCDb has fewer events than previous analyses,

but does a more detailed 5D fit:

—
0
-

=
(o]
=41

+ Simulated J¢=2" Simulated J™=1""

104

Number of experiments / bin
=

—_—
O
(%}

10°

00 200
t=-2In[LE"YL(1T)]

Molecular interpretation favored.
| don’t think it requires my < mp + mp+) —e.¢g., a and neutron emission.

LHCDb could significantly contribute to all exotica with J /¢ , e.g., Z*(3440)

25



CPV and mixing in B, and B,

(Bruno Souza de Paula) LHCb results from B, —» J/YWK*K~ and J/ymtn~ (most precise)

¢ = 0.01 £ 007 (stat) £ 0.01 (syst) rad,
[, = 0.661 £ 0.004 (stat) & 0.006 (syst) ps~!,
AT, = 0.106 + 0.011 (stat) = 0.007 (syst) ps'

(James Walder): Also from ATLAS, CMS, DO, CDF

(Bruce Hoeneisen):

DO’s A <« N(utu™) — N(u~u~) is 3.9 o from 0, disagrees with SM.
New: contamination from CPV in mixing-decay interference.
If the effect is ~twice its estimated value, A;; goes below ~3 g.

(Martino Margoni): \)
New BABAR results (most precise) on Ag; for B, S s, |
Other than the DO Ag;, all results are consistent with SM: —— o °°{ Pt

FEEEE ) A:[IF zn) 68% CLL.

teededd
I Combination
* Standard Model

A. Soffer, FPCP 2013 0.04 002




Production charge asymmetry at LHC

(Jacob Linacre)

Tevatron Forward-backward asymmetry for tt in tension with SM
ATLAS & CMS can measure a related quantity: (Jean Wicht)

bb asymmetry from LHCb

A — Nl > [yel) = N(Jye| < [ye]) is consistent with SM

{:‘_
N(|ye| > |ve]) + N(lwe| < |el)

25000

LHC measurements consistent
with SM (Ac = 0.006):

Ac = 0.004 + 0.015 (CMS I+jets)

Events /0.2
B
g

:

- 5000—
Ac = 0.029 £ 0.023 (ATLAS, |+j and
dilepton combined) anas-conrooio0s7
% 2500 | HCh Preliminary  — gua
15nuf—
A% — (0.5 + 0.5 (stat) + 0.5 (syst))% rooof
T - = Ge
A% (M, > 100 GeV) = (4.3 = 1.7 (stat) £ 2.4 (syst))% 5"”; Hhe TR
0
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Top couplings and anomalous decays

~ B(t-Wb)
(Jacob Linacre) CMS: Ratio of B(t—>WCI)
CMS search for t —» Zq R = 10231003 (stat+syst)
B(t — Zq)< 0.07% (95% CL) R >0.945 at 95% CL
mwb Vs mgz; distribution
';-;350; ‘CM§ Preliminary ] |Vip| >0.972 at 95% CL |(using R = |Vio|*)
¢ [ 195f " at/s58TeV * 1
00 . .
E | . . ATLAS search for CP-violating imaginary coupling:
0. s ) . E cosOn distribution (reco level)
[ ] 8 o T T
200 YT . ] S 250 Pawiclmion | e
SR A : § o [ SRR ANgs = 0.03 * 0.07
150+ . . 8 : ==
_ / 3 Im(gr) € [-0.20, 0.30]
R at 95 % CL (P=0.9)

m,, (GeV)

first experimental
limits on Im(ggr)

recict.

1 event in signal box

E -1 08 06 04 02 0 02 04 06 08B 1
cos A%




SUSY limits (similar list from CMS)

(Anna Lipniacka)

ATLAS SUSY Searches® - 95% CL Lower Limits ATLAS  pretminary
Status: LHCP 2013 Im =(44- 207 1b 4 VE=78TeV
Model emnr Jots  ET [uamo Mass limit Reference

NSUCRATMESM o 2.4 jals Yas m3 2 18TV ma-rE ATLAS. CONF.-2013.047
NSUGRATMESM 1o, 4jots Yas 58 A ATLAS CONF 2012104
NSUGRATMESM o 710 jois Yas m3 Ay i ATLAS CONF 2013054
&5, Gaiy o 4 jals Yas o3 ety - 0 G ATLAS CONF 2013.047
5. G—r) o 24 jals Yas m3 g - 0 G ATLAS CONF 2013.047

Ghdno med 7 (G—afe") fop 24 jals Yas 4T 1208.4683
Mlﬂlﬂflf 2o, ki8S 3 jats Yas o7 ATLAS COMN= 2013007

GMEB 1| NLSF) Zop 24 jais Yas 47 1208.4683
GMEE 11 NLSP) 12 02 jais Yas T 14TeV ATLAS CONF 2013026

GEM [ino MLSP| 2y o Yas 48 1206.0753
GEM [wino HLES) fo,psy o Yas 48 ATLAS CONE 2012 184

GEM (higgsino bina NLEF) ] ib Was 48 ) > 220 ey 1211 1167
GOM (riggsine NLSP) 2o, (Zp 03 jals Yas 58 ol > 200 Gew ATLAS CONF 2012152
Grawtino LSP o mono-jai Yas 105 iy > 107 ATLAS CONF 2012147
. Gobbi 0 ib Yas 128 gt < 20D GhaY ATLAS GONE 2012145
i'g G- 2o, p (55 03b Mo ;0.7 gty < 900 Gay ATLAS. CONF.2013.007
% . 5..&‘5 o 710 jois Vas 0.3 wax?y <200 Gatd ATLAS.CONF.2013.054
o ‘9—.&;! o ib Yas 128 wax?y < 200 Ge¥ ATLAS. CONF-2012.145
B, b o 2b Yas 204 %) < 100 Gav ATLAS CONE.2013.083
b, b 2o, k(S5 ETY Yas T m 2eiE ATLAS CONF 2013.007

L (i), L (-1 12b Yoz 47 58 da . 1208.4305, 12092102

gﬂﬂ"w-ﬂ_ﬁ'ﬂﬂ“ Zo, 02 jatls Yas 03 i, 290 GeV ...|l.....r!r.-san-u.m;..u.q;';- ATLAS CONF 2013.048
E(mlﬂwnl.!,-bn 2o 0.2 jants Yas 0.3 i 150440 GV gt e O G, oo T = 10 ATLAS COMF.2013.088
EMW":-!.-DI: [ Zb Yas o i, 150-580 GeV iyt N0 GV, ray Y er ) = S Gl ATLAS COMNF 2013053
[T 10,4 1k Yas @m7 |4, 200610 GeV HE T ATLAS CONF.2013.037
Emn.i.-‘qf' o Zb Yas @ms |, 320860 GeV iy the O G ATLAS CONF 2013028
By (nanal GASE) Zo @ 1B Yas @m7 |4, 500 GV ey 140 Gey ATLAS. CONF-2013.025
b Ll ZopiZ 1B Yas m7 |5 520 GV k- ir Ty + 18D Gy ATLAS. CONF.-2013.025
ILpLp, IE Zop o Yas mi |i 85.215 GV ety - O G ATLAS CONF 2013043
ErE =y ) Zo,p o Yas m3 | g 125.450 GV mr e O Gal, v - DSmics e it | ATLAS.CONF-2013.049
EE P T s I 2t o Yas w7 |5 180-330 GeV iy 0GR, MV - DSmir e mixty | ATLAS CGONF 2013028
m”-»l,_vltlw“v].n‘ll_lw‘v] Zo,p o Yas F2 ﬂ.g 600 GeV e s iy mixt s O v - DSmis «mixin | ATLAS CONF 2013035
nLe -yl Zon o Yas o7 g ) Ty miE ) - O, ke cecaued. | ATLAS CONS 2013035

Direct £y prod. lang ived #; o 1ja Yas L% 1< wE7) <10 e 1210.2852

Stabke §. A hadors D2 o Yas a7 1211.1597

GMES, sablo © low b Zo,n o Yas a7 S<cunfl <2 1211.1597

GMES, FvpGlang fved §° 2y o Yas 47 B4 uxhiedm 13046310

gf_.mtnm fo,p [+] Yas 44 T < ez < 1 g deccud 12107851

LFV pp— o X, ¥yl Zo 4 o 4E . R [t 12421272

LFV pp— o X, ¥y —ile £ faust ] . 4E Ay BI0, Ay, <008 12421272
w  Bilnoar RFY GMBEM rm Tlets Yas 4T [ I ATLAS CONF-2012.140
& z;g,z;_.wﬁ.z_;_.m,mv, Fram o Yas 07 ety s 300 Gav, by 0 ATLAS COMNF-2013.036
B WL oo v o o et o Yas @onT e o0 el A, =0 ATLAS CON= 20113036

§ —oog o & jats . 4E 1210.4813
G—f b 2o, p (S5 03b Yas ;7 ATLAS CONF 2013.007

Scalar gluon Q 4 jois . 46 sl derd? bearm 1110280 1210.8625
. WIMP interacton |05, Drac 7 Q mono-jal Yas 105 i) < 80 Qi bt < BT G for D ATLAS CONF 2012147

I L 1 L L 1 L

- - ’.::l::.: - Mass scale [TeV]




More flavor-related searches

(Andrew lvanov)

4t generation

— tt) [pb]

Mass, Dominant Decay Limit @ 95% C.L. Experiment, Channel

m(t’), t' 2 Wb
m(t’), t" 2 Ht
m(t’), t" 2> Zt

m(t’,b"), t', b’ 2 Wq

m(b’), b" 2 Wt
m(b), b" 2 Zb
Inclusive t’, b’

m(t"), SU(2) singlet

m(b’), SU(2) singlet

m(t’), SU(2) doublet
m(t’), t' 2 tg

> 656 GeV
>~850 GeV
> 625 GeV
> 350 GeV
> 760 GeV
> 660 GeV
> 685 GeV
> 640 GeV
> 590 GeV
> 790 GeV
> 794 GeV

ATLAS, l+jets
ATLAS, l+jets
CMS, Hjets
ATLAS, OS dilepton
CMS, multi-lepton
CMS, multi-lepton
CMS, multi-channel
ATLAS, l+jets
ATLAS, SS dilepton
ATLAS, Hjets
CMS, l+jets

—
L=

KK

& % BR(g

107

"~ Obs. 95% CL upper limit
e Exp. 95% CL upper limit 1
[ Exp. 1o uncertainty

Exp. 26 uncertainty

E=EE KK gluon (LO)

F s=7TeV

_I Ldt=47fb'

L ATLAS

L L L I 1 L L l 1 L L 1 ']
1 1.2 14 16 1.8 2
g,, Mass [TeV]

Top Template Tagger
L l 1 I L L

(Jun Guo)
tt resonance,
e.g., KK-gluon
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Higgs at ~125 GeV

(Junji Tojo) ] ] )
Couplings are consistent with SM only:

Decays to vector bosons well established.

{s-7TeV.L=5.1fb ' ys—2TeV. L= 196 o

No sensitivity yet @ SM _Ievel to fermions. OMS Preliminary e
E.g., bb coupling limits: : == 95% CL
Lu - - KV -—‘I—-
= 60 L L L L) B B K _._:
S - ATLAS Preliminary \s=7TeV, I Ldt=4.7f" 1 i b Pey = 037
© - N
- Observed (CL . ;
5 5: -~ Expe;:ed ([m_:]} \s=8TeV, j Ldt=13.0fb" Mz ".-_ p,, = 0.41
= S JH(EB) combined : N s S
.__. 4__ I:l + 96 - du —-__psm = 0.39
- o 1 J e T
2830l b ———— P2 0%
u - '
@ n Ky i
2 — ;
1:_ N b R Pgyy = 0-23
- - BR T__ = 0.41
0_|||||||||||||||||||||: BSP"lﬂIIII|IIII|IIII|IIIIFI)SII-II1III
110 15 120 125 130 0 05 1 1.5 2 25
m,, [GeV] parameter value
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Light Higgs and dark photons

(Sven Vahsen)
Dark photon: Belle halves limits

NMSSM parameter space production in Higsstrahlung scenario
highly restricted by B factories

el . BaBa
i _mH = a CE . mH = e CE
. - —my" =3 GeV/c, --mpP =3 GeV/c
10-3 :F?'?'T, 10, _1,5,“' Gev, | —myp=5GeV/cs - my =5 GeV/cs
E = — ITIHD = ?_ EuJ:GE._ mEee= mHD = ? EUKCE
. o ] mHD =bﬁ e\,f‘.,e‘g..'.'.-.-_ﬂt:l_].ug__ =9 eV/c
20 .;; .............
3 o)
LA e
TTLITH D :.:’:
] < ;
_.':.lllll_g IE-IS i Mﬁ
101
; pni2ne’e
o N N L
1077 bolilon b 00 1 3
-05 00 05 m, [Ge\ﬁcz]
non—singlet fraction (cosé,) D
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Limits on suppressed decays with
neutrinos

(Paolo Massarotti)

(YoungminYook)  New B — [v limits from Belle K* — vy limit from E787/E949
e, ) = 1.15 10
T AT ATt e BR(K* = ntvv ) = (1.73*1-15_, 0z ) x 10
pE(GeV/c), B — etv, || Belle - EsL  E787/E949
Preliminary | — - X . . 3
i B Y B4

| ; : = € 40 I % prs7.pnN2 E
. . 3 = cc L dbh ETST-PINNI <
tpfsideband | ¢t o E 3 | ]

' 0 = I

‘ ! ﬁ\“!’ _: X
| i ,-mode = ot 3
| : : iiatadl sF | " Unvetoed :

; i ; v || Kn2
Logdgld s 0T " A 20 _ . _:
2.2 Bt N . . 3 : E ]
15 | | -
10 :IlIIIIIIIIIIIIIIIIIIIIIIl|I|Illlllllllllllllllllll-
50 60 70 80 90 100 110 120 130 140 150

Energy (MeV)

No inconsistency with SM detected
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Events / ( 10 MeV/c® )

Hadronic decays and production

(Neus Lopez March)
Hadronic B decays @ LHCb

B*—D's® (Andreas Hafner)

Hadronic contributionsto g — 2

had T ~had
[

a, 0a

38 & 31 v ™
21 G:r;'-" 2[] c:::\.-'
5400 53600 2.0 GeV
D,KK Mass [MeV/c?]
1.0 GeV
[PR 477, 1 (2009).]
(Marcus Ebert)
Baryonic B decays @ BABAR
, aP!(K'K™) =216.3+27+6.8
7 -
1
61 e
s o aPi(KTK™) =2295+1.4+22
2 preﬁn;:'.'::; 7 calculation only based on BaBar 2013 data!
2
1kr=
415 54 A Soffer, FPCP 2013 34
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Experimental snapshot

SM appears fully established
No clear sign of physics beyond the SM

But several 30 — 40 discrepancies persist

- A%’;(Tevatron) , inclusive AZ; (D0), B — D*tv (B factories)...
» (Talks by Jean Wicht, Martino Margoni, Bruce Hoeneisen, Andrzej BOZEK)

Others have disappeared

— AAPp (LHCb), and maybe inclusive 43, (DO)
» (Talk by Alberto Dos Reis, Bruce Hoeneisen)

What does nature have in store for us in the coming decade?...

A. Soffer, FPCP 2013 35



Pedro Alvares Cabral
Brazil 1500

Robert Falcon Scott
Antarctica 1912
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Things are exciting now

LHC experiments are in full swing

B factories still productive (31/28
BABAR/Belle papers in 2012)

Neutrino experiments having new results
Etc....

A. Soffer, FPCP 2013
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Getting even more exciting soon

LHC 13 TeV - 2014

NAG62 sensitivity to K¥ - w7 vv ~ current CKM - 2017
LHCb upgrade — 2018

Belle-11 — 2018

New LFV expts. (Mu2e, COMET) — 2022

T2K, NOVA may glimpse at CPV

Maybe ILC on the horizon

Encourage Chinese HEP community to compete with
Italy & Russia for z-charm factory — role of mid-size
facilities iIn LHC era.» sofer Fece 201 38



Thank you for the wonderful conference.
See you In Marsellle
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