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C‘ "7 - - = A
é;: 7N -] Iggs Searches Yorita, Zivkovic, Haas

 Tevatron — CDF+DO0 are powerful engines

« Tevatron performing well e
— ~3fb-1 useful data on tape |
* Hope 6 fb-' (maybe 87?) by end 2009

» Typical analyses use 1-2 fb-

 Combined limits are a big advance

 Many production x decay channels studied
qq> WH- v bb ; ZH- €€ bb ; ZH> vv bb
- WH/ZH/VBF/ggH — 1t + 2jets
gg—~> H> WW- v €v
H-> vy, %1 ...
H(b)> bb
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S@@ Combined Limit — SM Higgs Yorita, Zivkovic

L

Tevatron Run IT Preliminary, 1=0.9-1.9 b
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NeW SM Higgs Lim|t - Ochando, Masubuchi

= Set limits, based on the DT output, on the SM Higgs boson production 6*BR(H->bb)

* No deviation from the SM expectation was observed.
(relative to the SM value) using a "modified frequentist”, a.k.a CLs, approach.
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. Expected WHlvbb * 2c
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* Most sensitive D@ result for a low mass Higgs boson in a single channel.

— - A -

—
* For a mass of 115 GeV, the limit is a factor 7.5 larger than the SM cross sec’rion]
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Haas

H>vy "“°F b, 2.27 o' preliminary
. . 140 — imi
Also contributes to SM Higgs search! et = et Lt
=15 F [ Expected Limit+1c
0 [> 100 [ Expected Limit+ 2o
data 13827 X E i
© B8O~
Z/yx — ee 740.9 &= 102.3 3 wb
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H q0—
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QCD ~~ 3400.5 = 711.0 E s | . | . |
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100
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é Tevatron Preliminary | a Tevatron Preliminary
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2 ... - :
& Higgs Search mini-conclusion

&
REpe

* Tevatron within a factor 2 of being able
to exclude a high-mass Higgs

 Good progress with analysis methods
— Sensitivity may improve

— If discovered, probably only able to say that
it is consistent with the SM

— Otherwise, place limits on BTSM processes
» Large tan 3 SUSY, for example
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QCD with electroweak probes
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N 3 Tevatron Tests QCD J Han

REncguTes®
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D o07- ; ] o * D@ Run Il Data e,
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-
Cp Q\b WW, WZ & ZZ production @ Tevatron L Han

Tevatron Run Il pp at Vs = 1.96 TeV

T ] _ —
= . ~ [0CDF Preliminary
21074 a0 ~ mCDF Published
¢ {  oDOPreliminary
h » D0 Published
51075 -~ WTheory
0 o
107 Fr o
e
o e
1 *i
o W
w z Wy Zy wWW Wz 77 HoWW
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» Precise measurement from O(102)pb
down to O(1)pb @ up to 2fb",
precise agreement to SM is observed

(7) First evidence of Wy RAZ

(2) Zy cross-section measurement
(3) WWIWZ—=>1vjj semi-leptonic
(4) WWZ TGC

(5) First evidence of ZZ

v' CDF results
http://www-cdf.fnal.gov/physics/ewk/

v DO results

http://www-d0.fnal.gov/Run2Physics/
WWWi/results/ew.htm

~ More data coming, and digging hard
for Higgs

RAZ=Radiation Amplitude Zero

08 March 2008




De Boer

HI Integrated Luminosity / pb”

—_— | - _ —

H1 Quark Radius Limit HERA 41l (435 pb™)

| = electrons
- —— positrons a
| =5 e E e T 012 ® ZEUS 9406 (prel) e
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“r o, ep
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0.8 rk Rad. . .
os [ H1Preliminary . I Qlﬂ s LIITIIlS(pI'E”
i 500 1000 1500 T e T o 5
Days of running Q* (GeV?) 02 {GE"!'E)
m Icharqed curr‘em e"p Scattering
. . . . ‘:éwn ;\\\\ .‘Efigis:(pmll) é
High Q2 NC analyses allow to extract limits on quark radius < 0.001x . i
proton racius i e
Competitive quark-Z couplings measured T e

W Polarisations at HERA

Updated ZEUS CC cross section results HERA II mm,

\ vsu
- | Single Top

0.5 N,

H]1 measures smgle W production cross section at 40 level and W . - \
polarisation for the first ime S
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C@. .
*>*5  Searching for SUSY & friends

Seek and ye shall find (Matthew 7:7, Luke 11:9)

i
P
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2 § \R Photons and jets Jiive

* Look for many things ...

(@

vy/ee : Randall-Sundrum graviton
vy + MET : SUSY GMSB

Single v : Large extra dimension

S N NN

Data

Anomalous yy + MET production

5 104 - Py =
3 Misidentified Events
= 10°E Total Background
Total Background + Signal
< 102 5 -

D@ 1 fb™

v Multijets + MET: SUSY

Squarks and gluinos
Stop 107}

100 200 300 400 500 600 700 800 900 1000

ooy, (GEV)

v Di-jet mass resonance
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3 Photons and jets JEiie

| u
* Find noth
NG N INg ...
| D@ Run Il Preliminary, 1.115' | ) N ki =
o T < 6005 1 | Model description Observeimass
£ ] (] exclusion range (GeV/c*)
0.08 7 Yy = a Excited quark ( f=f"=f=1) 260-870

g 400
ooTfE . = ©

E e = Color octet technirho (top-color-assisted-

= 0.06 3 . . 260-1110

E _ 2 technicolor (TC2) couplings)

005 [ . . 3 T ) ) .

- Excluded Region 3 S Axigluon and flavor universal coloron (mixing of 2 260-1250
o0 E & SU()’s cot(theta)=1) )
oos - 3
o0z E E6 diquark 200-630
00tbuci T v b b b b ted . QRO I I

200 300 400 500 600 700 800 900 ) 100 200 300 400 500 60 ‘ )
2 . W’(SM couplings 280-840
MglReuie) Gluino Mass (GeV) (S Gouplings)
RS Graviton Squarks & gluinos 2'(SM couplings) 320740

Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008



Searches with leptons

Dube

CDF Runll Preliminaryjl Ldt=2.0fb"
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_é’)i

o(%
=3
o

.

0.2

g”’ - |LEPdirect

F14F limit Theary oy o*BR

§ . - Theory o, ,xBR Uncertainty
§ 120 w 95% CL Upper Limit: expected
E— i Expected Limit £ 1o

2 1 : 95% CL Upper Limit: observed

mSUGRA m =60, tan(B)=3, Au=U, (1)>0

+ Tr 7 bl
Search for 11 ee + Track updated to 1.7 fb r

Search for chargino-neutralino—> £
D@ Preliminary, Runllb, 0.6 fb™" |m .
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e | & 1 L L ‘
0 110

We exclude Charginos

with mass < 140 GeV/c2
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0
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Exotica @ HERA

*ancontes®

Leptoquark Search, HERA I+11 (449 pb“}

Ken Peach John Adams Institute

<
1
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Barbagli
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Search for Lepton Flavour Violation

10"
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L
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- H1 HERA | +1l {prelim.) single LQ
H1 HERA I single LQ
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General Search
. A signature based search: investigate all high Pt topolgies

Events Events
u o 3 5
® H1, full HERA Il data 10° 107 1 10 10° 10" 10° 10° 492 19 1 10 10> 10° 10° 10°

b E j j j j g E::q::u!q:::uq::uq:::q::uq::mr
(337 pb") e |
i ! ! ! . ]

1

HERA I data published v i

(117 pb-1) [PLB 602(2004)14] 2P| oo e-v
e-u
H=p
® |solated particles o

e, y, u jety -
b
e-e-

® A common phase space e-c-e

3p|H o
> Pypart > 20 GeV v
_::1 ® H1 Data (prelim.) i _—-—'"' - | ®H1 Data (prelim.)
9 10 < 6 part < 140 deg. e i | sSM e-Jy = sm

4pd i T T | R ey

HHEC——m R e B
5p| HHvEBE— H1 HHE—— M | | H1
H1 General Search, HERA Il ep (159 pb™ H1 General Search, HERA Il e'p (178 pb™)

J

s

e-e
eyl
H-p
1
ey
I
ayl
kv
e-J-v

wivE— 1+ = H-JV

il

}

I

|[LREHRIN

= Good agreement with SM in most classes

Good understanding of the detector and of SM processes

E. Sauvan — CPPM Marseille Model Independent Searches in ep Collisions — Moriond 2008 - 11
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h/
Z@Q Model-Independent searches @ HERA ' sauvan

REncguTes®

electrons muons
PX>25GeV| data / SM data / SM

* Isolated leptons .. = e
ZEUS 286 pb~'|[3/394+06|3/36+05

HI 184pb'|3/38£06|0/31£05
ZEUS 206 pb™' |3 /32406 |2/24 404

e e’ |
®lne+p H1:21/8.9+1.5(3 o)

ZEUS: agreement with the SM

_ HERA-": ~1 _6 X HERA_I o :fl11eé;ﬁda§rE%%mentwith SM for both

e*p data HA1 ZEUS

Extrapolate from HERA-I T e B
(H1) expect ~26, see 21 | = Total luminosity: 0.97 fb-1

e+ P:' events at HERA I+l (e*p, 0.58 fb") e+ P'T“‘ events at HERA I:1l (e"p, 0.39 fb)
[z 1]
B ] ® H1+ZEUS Data (prelim.) E ® H1+ZEUS Data (prelim.)
-II t d ~1 5 8 oy, = 57 5 Ny, = 30
I.e. HERA-Il expecte e v | B
~1O 10E  f==ct =

see et ep |
i # 8
7 I
] u gem 1 2
=
significance a
5
10—1 : ; ,/ .‘E
.'/o.,___- /{ 7 o - o = g
~unchanged daan 7
102k i ’ ¢ iz
LA 0 50 60 70 80 9 =0 10 20 30 40 50 60 70 8O 90 100

P) (GeV) PX (GeV)

® Good agreement with the SM i

e Fluctuation in e+p for PtX > 25
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Weighing in with Heavy Flavour
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Top mass from top cross-section Besancon

new lL_II T | T TT T TT T T T
.. . Cacciari et al JHEP 0403:068 (2004) Assume m=175 GeV/c"
D@ Run Il preliminary Winter 2008 [ Kidonakis. Vogt pmmm“m}l CDF Pr,::iminary'
) R 7.42 <053 045 -045 pb il 8.3+1.3£0.7+0.5
_‘d_-;. I+ets {from B{1—Wb)/B{t—+Wq), PRL) +0.90 . —
3 w : s P BN O Dilepton 6.2+1.1+0.7+0.4
8 'E a” hadronlc dilepton jtopological) H—e—H +1.2 +0.9 (L= TE‘GC',cb J
8 g- 1050 pb ' | | a1 st RE Lep‘ton+de'ts Kinematic ANN
E S I+track (b-tacaed) ——H 5.4 118409 o5 o (L= 760 pb") 6.0+0.640.910.3
@ 1050 pb ' 1.4 (0.8 -
- tau+lepton (b-tagged) 8.3 —."J.:: 71-'1 05 ph Lspton+dets Vertex Tag 8.2+0.51+0.810.5
= tau plus jets 1050 pb - 8oz (L=1120 ")
tau+jets (b-aggeq) " P 1 5.1 +43 407 o b ——
- - 350 pb % e 3.5 (0.7 P Lepton Jets: Soft Muon Tag 410,
= |ept0n plus jEts al\l.;‘a]t:th-mqg"ﬂ'l +2.0 +1.4 (L= 760 pb ) 7-8i1 -7 _09_0.5
410 pb? . H—*— 4.5 1.9 141 02 pb — 14
it 1 (stat) (syst) {lumi) :‘fg*;’f:; )‘:’ertex Tag 6.1:1.2 iugio 4
W decay mode | My = 175 Gov Cacciari et al, JHEP 0404, D68 (2004)
Kidonakis and Vogt, PRD 68, 114014 (2003) *All-h d Vertex T 20
G ( -—’tE) [ b] Comhmed(’old SLT.all-had) 7.3+0.5+0.610.4
PP p (= 76?#) ) fs!irz‘}i fsysth+ r‘r’umq
o e b b L o T
- - 0 2 4 6 8 10 12 14
Measurements consistent with each other a(pp — 1) (pb)
Di-lepton Measurements consistent with SM predictions
Lepton+jet

models

_ +105 +37
Mmp 174.57 ) (stat +syst )", (theory) GeV }DO{ —166. 9+59(Stat+sysr) {tkeory]GeV

=174. 1+98(Stat+syst]+42{rheory GeV =166. 1+61{srat+syst) (theory}GeV

m, = l?O.?fjﬁ (stat)+2.6(syst)+£2.4(theory)GeV D F
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3 Single tOp prOdUCtion Schwienhorst

REncguTes®

s+t
s-channel t-channel Tevatron Single Top Summary
Likelihood Function: EDF 1 8 + 0.9
q W t (2200 pb") == 0.8
——
Matrix Element; CDF 2 2 + 0.8
™~ (2200 pb’") == 0.7
a, b
Meaural Network: CDF 2 0 + 0.9
(2200 pb’") = 0.8
SM cross section: Decision T 00 - w7
c.=.88pb g, =1.98 pb ecision Tree: L1
ot = 3 pb : ' P (900 pb”) 4.9+ 14
=z 1° .
2 4 DD 09fb" e Matrix Element: DO 4.8+ 1.6
g o 1 std. dev. { 900 pb”) 14
1-3 3 2 std. dev. [
@ TE 3 std. dev. | .
o
o 6f M = Neural I:lehm::«rk: Do 4 4 + 1.6
o { 900 pb”) - 1.4
5 5
2 4 e
€ 4 BLUE Combination: DO 4.7 + 1.3
£ based on (900 pb”) ot =1a
&L tbtgb & Sullivan, RO 70, 110012 (2004)
N filter | |

N, 0 2 4 6

Single Top Production Cross Section (pb)
s-channel cross section [pb]
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—
2 7N Top Mass and other properties Chen

BEncou1es®

CDF Top Qgg:ﬁim;gfvyfomb'“am“ D@ - = included in combination Summer 2007 m
.—.—
All-hadronic 186.0+10.0% 5.7
(Run 1) Run | Dileptons * —e—i 168.4 £123 235 GeV
Dot —Q—1674 1034 4. i CDF Top Mass Uncertainty
{ . . -
(Rj'ro 1)0 " T Run| Leptontjets * H®H 1801 16 £39 GeV (projection from 680 pb™)
10
—— C
l{.;ptoj;v-f-Jets 176.1£5.1£ 5.3 Run| Alljets = £ H  178.5 1137177 GeV . r 16" 2fb" 416" 8fb"
un Q -
—o— S | 2R 2R 2R
*All-hadronic 177.0+ 33+ 24 Run Il Dileptons * H—i—H 173.7 54 34 GeV é | N
(2" = R
QI
—— Run Il Leptontjets * 170.5 18 s20 GeV = —r
“Dilepton 171.2+2.7+ 2.8 L N | :92; T CORResls R/
( 21") 1- NS
Py < E *  Run llaLJ goal (TDR 1996)
Leptons+Jets (<L,,>) 180.7+ 735 + 8.6 D@ combination (august z007) oA 1721 15 419 GeV i Scale Afstat) /T, Fix Asyst)
(0.716") : - )
| | i (assumes no improvements)
“Lepton-+Jets 1727+ 1.2+ 1.7 I Scale Aftotal) / \L
(28) World average (march 2007 i 170.9 #i4 115 GeV - (improvements required)
1 \l 1 | | T | \I 1 | I T | ‘
“CDF March 2008 172.9% 1.2+ 1.5 WE RIS TR 10* 10° .10
'star. )= (syst. - . -
(CDF Run 1+11) J¥/dof = 3.8 /6" 140 160 180 200 Integrated Luminosity (pb )
1 1 I 1 I 1
150 160 170 180 190 200 Tnp Quark Mass [GEV]

Top Quark Mass (GeV/c)

Top quark mass well measured to 1.1% level! * Analysis in progress or not reported here,
— Life time, decay width, top spin correlation, etc.

* Up to date, within uncertainties, all measured

quantities are consistent with the Standard + This is just the beginning of the sensitive
Model expectations. studies of the Top quark properties! There are
— Top charge, W helicity , R,, charged Higgs much room ahead for surprises!

search, FCNC
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New M,,, measurement Fedorko

VAN

s
I

................................................................. ==Alog(L)=0.5
: i =—A logiL)=2.0
. =—Alog(l) =45

First M
top

measurement in 2
channels

E simultaneously!
The single most/_

precise Mmp
measurement!

icIDFIHg'1 III ?rellimiqary (1I .glfq_h 1 Il I | I L Il 1 ] L L Il |
166 168 170 172 174 178 178

M, (GeV/c’)
[Mtop=1 71.9 +/- 1.7 (stat.+JES) +/- 1.0 (syst) GeV/c?

=171.9 +/- 2.0 GeV/c?

 2fb-*

==

* lepton+jets and di-lepton channels

Ken Peach John Adams Institute
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C '7 — ™ WR
Qi!i@ 7N B-factory integrated luminosities Aushev

BELLE: 7700 fb! BaBar: 510 fb!

/
1l — dlldaig = onmsomincg  — offresomance  —  emerysedn
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g = 307232

PRELIMINARY

Belle
BaBar +0.7

_ Z 0_0 :
i + Mo =By o0 Ks sin2g")vs €, TEE
/ 7 , . .
. 5.2 524 526 5.28 53
Mp( (Gevic?)

Average +0.52+/-0.41
A=-C '

‘ = -
Belle -0.17+/-0.24+/-0.06 E-os

BaBar  -0.23+/-0.52+

Aver'age -0.18-!-/—0,2"2# 14hys Rev.D76: 0711017Q0@7 S50 s s s

Aushev

s give -2a{In L) = a®

0.4

5111(24)1 )

1, corresponding to 60.7% CL for 2 dof

i++jl

At(ps)

5



2.

47N B>D**€v (BELLE) Liventsev
e »gb 1A 1=1 w120 2 BY — D*:J;r:_—ehf
2" iy 12 12 32 : | ] 3
“26 S A R A Ea ;5 ] i3 J
L D’ D ]2 = 3 5] a‘— .'M
L e — 30 sk B !
2.4 C EL_ B ,._I ”‘:J_ ‘ of ﬁ&ﬁ%i Ilj%t.H}JTHi
22k “_-T J S "I 75k |
[ f‘" . 7z “&\'1' s0f | . ’
) i D__ .5‘- Tt
= f]\ S, }[HH XN ETTIRTIIT
.8 S _Mjuiﬁ.;.r bkl B N AR ALARLAN A
2 225 25 275 3 325 35 375 4 425 45 D 225 25 275 3 325 35 AT75 4 425 45
M ") eVl M 1) Gelic
® B — D**/v were studied with fully reconstructed B tags;
® B — D3lv, D; — Dr decay was observed and measured for
the first time, its properties were studied;
® A large branching ratio for B — D{/v was observed in a fit

Ken Peach

John Adams Institute

assuming only D and D3 contributions. This contradicts HQET
predictions. However, we do not observe a wide D7 inthe D"
mode, which should be of the same order. Other possible

contributions (D}))?
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3 Semi-leptonic B and D decays Mazur

REncouTes®

ARAR S| fame B * g e - !
BABAR SL (og: B = rlvxagt, CLEO E,) BLNP framework
36 +0.33 : —— :
BABAR B, tag B ' = @1 vx2g/t, | 3524041 £0.35 ——=—— W/ B—=>X_Ivmpments
159 +0.41 + 050 v—;—.—-‘ BELLE situ. ann. (tmy, qu
BELLE SLtag: B * — 2" 1" v x 211, ' V 39740422031 _—
. — -
143 £026 4016 i . ! ub BELLE (E,) _
BELLE B tagi B ™ — 21" vk 2141, | 2354040 +0.33 —_—
1.60 £0.32 % 0,11 R e :
BABARSLIg: B = m1'y 5 BABAR (E) ;
112 £0.25 1 0.10 —e— - e
BELLE SLtagi B " = % 1" v | - N BABAR (E,, s™) E
133 £0.19 10,14 " Exclusive Inclusive > . ————
BABARB,  tgB w1V ! l/ T -
107 0,27+ 015 —i—s BELLE (my) :
CLEO untagged: B — 'y : 346:£024 £0.27
133 £0,18 20,11 - BABAR (m,) 5
BABAR untagged: B —nl'y f 374£ 018 £0.31 i
146 £0,07 2 0,02 - 5
BELLEB, g B = 1*v ! Average +/- exp +- [mb.theory) :
LAD £ 036 & D.O& —— 398+015 £0.30 — 1]
g0 + ' et = 6.3 6 (CL = 39 %) 3
Averj.ga‘ B+ =Ty * DPE-HQET-SCET (BLNP) '
Ll ! BhysRev D72:072006.2005 :
Aldol= 3239 (CL = 55 %) | iy, input from b— ¢ | v ruoments : P 2007
CLEO 2007 ; I [ 1 1 1 | ! .
1.37+0.15+0.11 g ) 2 4 6

(not iq global averag?) V| [x107]

-2 0 0
B(B

= 1V,,| from exclusive de [Vl = (42.04 + 0.345 + 0.59r,) x 1073
(3.33+0.2170%¢8 | 1 )x18~ minetic = 4 597 + 0.0345, GeV
- Consistent y al UT fit M |~|:”4 = ”-“’311 i Gev:
(3.44+0 265%10°3 [UTFit Collab] uz = 0.4341 = 0.0334 Ge\fﬂ
pﬁ'_:‘l""-i"';'_-i-'_j‘ll =
- |V,,Hfom inclusive decays = Pp = 0.2927 + 0.020 GeV
(3.98+0.15+0.30)x 10" 1.6% precision on |[V_]|, 0.7% on m,
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2

(¥ ~N Leptonic B decays S
BaBar, - Belle, CLEO
Mode # BB events UL @ 90% CL Prev. Best UL
BY— e'e 11.3 x 108 6.1 x 108
BY— u'u 384 M 52 x 108
BY — et 9.2 x 108 18 x 108
Bt — e*v 5.2 x10° 9.8 x 10”7
Bt — utv 56 x10° 1.7 x 105
BY — e*r- 378 M 2.8 x 10 1.4 x 104
B — u' v 2.2 x 10° 3.8x 10
B"—K'vv 351 M 4.2 x 10° 1.4 x 107

Ken Peach John Adams Institute
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C‘@'? :
(N Penguin B decays Simi

a ™
B_>a1 K- observation [Phys.Rev.Lett.,100, 51803]

: N o~ T

2 sof 2 (b)

- F w 60 ]
~ 60f . ﬁ

a P 10 + E
§ 40E + E 20 TN
& a0k o

0.1

-0.05 0 005 0.1 5.25 526 527 528 529
A E (GeV) meg (GeV / c?)

BF(B*—a,"K%) = (34.9 +5.0 £ 4.4) 10°
First observation of this decay mode
significance 6.2

o
=
-9
=

=
=

Events / 13 MeV

%]
=

Events / 3 MeV/c?

-0.05 0 0.05 0.1 525 526 527 5.28
AE (GeV) Mg (GeV/ €?)

BF(B°—a, K)=(16.3£2.9+23)10°
Observation of this decay mode
significance 5.1

\ 04 March '08 G.Simi - University of Maryland - Moriond EW08 19 /

=
-
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3 B lifetimes ~@ Tevatron Parua

Rencontee®

A, Lifetime Measurements B Flavor-Specific Lifetime
M T /iene 05 06 07 08 09 1 11 12 1.2 14 16 1.8
1 1 1 1 S 1 T 1 T T T I T T I T T T I T T T [ T T T
ALEPH A | —e—i 1.18 422003
s
. ALEPH 91-95 . , o
ALEPH A° IT —e— 130 ¥%.004 DX ' & “1.54 7, =0.04
o 024 COF92:86 (4 1.36 =0.09 "%
OPAL A —e— 4 129 %92.006 E;;LPHI oo ¥ 0.5
-95 +0.14
EJEU:;PHl,-\Cl e 111 27+ 005 D,iX —hk— 1.42 1% =0.03
OPAL 90-95 ’ . 016
CoF A, | —e—rt 132+ 0.15 + 0.08 D, * & W 150 Ty =004
= CDF 02-04 +0.052
———————————————————————————————————————— o H—h—H 1.381:0.055
, AD —e— . - DylX (prel.) -0.046
Pt e e O 00 Wkl 1517 =0.041 =0.025
. ~New . Dyn, (prel.) . =U. =U.
” +0.12 s L \ 7
Uz(] :b“rlx H—egy 129 23y = 0.09 DO 02-04 +0.028
New Cn ed H—ak—H 1.398 =0.044 ", .
DO Jhp A° —e—1 122 013, 0.04 -
12020y 20007 IW | [TTTTT T T TS T TS S ST ST S ss s s s m
[ T e Average H@H 1.455 +0.030
Average . 0050
T T T T T e PR T e (AT N NN N NN TN N TN TN M NN T N N I
04 06 08 1 1214 16 18 2 22 1.2 14 1.6 18
A, lifstime [ps] Tg » picoseconds
E10°E
= DO , 2.8 b’ Data
s | : —Tor==
N10°E Bs—diye . T0/1.52+0.05 +0.01 ps
g F Mass 5.26 - 5.46 GeV ..
0
290
o E
_'E e
= [
§ 10
o
1
1 - ;
1097 0 01 02 03 04 0

ct (cm)
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Y
‘"N Bg at the Tevatron Di Giovanni

CDF Il Preliminary L7 A N iZBS'AFs likelihood grofile
% I « Data E Dg ) 1.1 fb Bs—)J."\]J(I) « Data ‘TI.’D 06: I Untagged
'-‘N'J 103? :Flt 31035— Mass 5.26 - 5.46 GeV — Tota| Fit \9; 04} — Tagged ;
5 Slgnkal q NE on e Total Signal é C
o Boon 8, [ - CP-gven 0.21
& 8102?_ G
g -l QO
o] g - B
S c10F -0.20
° o 0.4
L T 2AInL=2.31 (68% CL)
§ -0.61 24In 2 = 5.99 (95% CL)
r A uy - L L | L
105 -oos'.o TR 0125 03 08 2 0 2, (2d)
ct (cm) ra

» CDF and DY search for CP violation effects:
v Direct CP violation (B*— J/¥ K*)
v CP Violation in Mixing: precise measurement

v CP Violation in the interference between mixing and decay:

- Interesting sin(2p,) fluctuation at Tevatron experiments:
v Exclude large negative values
v Both experiments, CDF and DY

v" In the same direction of Ag,
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Limosani

L ‘ T 17T ‘ LI ‘ T T T | LI | T T 7 ]
- - E\PE
6000/ HIH _ 'iﬁﬁ 8 (GeV) )
- A CLEO [9.1b'1 ’ (3.29+0.53)x10"
B ﬁ L3} @h i PALET 2518072001 2.0 o ’ ,
4000~ n aBar [81.5 b1 (3.35 % 10
> - 1 PRD72,052004(2005) 19 * 051°% \
= [ ] BaBar 181.5 b1 L M (3.92:0.57)x10°
2 2000l } 7 PRL98,022002(2007) 19 .
% i i BaBar rrorc @2101™ (3.91=1.11)x10
S | 1 { : Bell 3 " (3.69:0.95)x10™
g g T{ TTHTTH E}Tﬁ;ﬁf pestasieoon o | 224 . ORREET
a Ut If fHtr -1 Belle [140 b . (3.50:0.44)x10
} PRL93,061803(2004) 1.8 \
HFAG 2006 e (3.55-0.26)x10"
hep-ex/0603003 vV .
(* simple minded average) —r— (3.57+0.25)x10
»| Becher Neubert [PRL98,022003(2D07)1
NNLO | 3| Misiak et al [PRL98,022002(2007)]
3, 4 —
L L BF(B—=X_y) (1 0™ scaled for ET = 1.6 GeV
_ (D)
/7 1 3.36 = 0.41
ool N 17 “——>>
: '1‘_. ~ 095 | - 1.8 <> 3.35+0.29
£ V| | } 19 e 3332023
£ d T
< 001 |- b "sl— | 20 <> 329+0.71
. ! 0.90 il -
g 1 E
o 'H W Belle 605/fb
'-F’..ﬂ-ll | I;' I ] I ] ]
1.6 2.0 24 1.7 1.8 1.0 2.0
ATI0AE Ey (GeV) E,(GeV)
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\3 CKM yang|e Sordini

cricrg2d B: GIYW resulis cridrgjed B: ADS r235ulis
T D/ arXiv:0802.4052 =\ /\//] PRELIMINARY
- Z_

l - Update of the ADS analysis B'—D%, with D°=K'n* on

D :Ro“%o S 657Mofes
e ~ pairs
3 [~ '1"'\:'\" PRELIMINARY

~J
_1//\/ @ PL]T’ on r«' and event shape variables

( Update of the GLW analysis B'=D%, with D°=K*", m'n™

A
§ ‘yo - \K n’,KwandK'm (for normalization) on 3 8 2M of BB pairs
rm
]//\/ a cut on m_and event shape variables

@ extende*] maximum likelihood fit to the AE and

Cerenkov distribution @ Extended maximum likelihood fit to the AE distribution
) ‘ BaBar 5
o) 5
o - = denominator numerator N
S Acps 0.27 4+ 0.00(stat ) £ 0.04(syst) > : r mode no significant
: =
= Aep. = —0.09+0.09(stat) = 0.02(syst) 4 e @ ADS signal
E Repe = 105 +0.10(stat) + 0.05(s T IR Moar oyt § o Ny 9.7°72 found
o . hiat - 0 2 = -40
= Re 1.03 4 0.10(stat) -+ 0.05(; = BB @ : +6.342.014 (-3
o] — - - S B g o R ps=(8.0253755)10
= dlso expressed in ferms of: = 2 i
— i P — ] O U | | .
E 4. = —0.0940.05(stat) + 0.02(syst), c [ Belle &\ [ F73LY A ——0.13"%740.26
o - \ . N - B : ; =—UWU. 1o jgg™ U
-j E 2o = 4004 0.05(stat) £ 0.03(syst), 3 PRELIMINARY of \ AT .]. i ADS 0.88
u T 5 5 0 om0l ol ; - iy +J i NS A S oo .
4 b, M B P = $0.05 £ 0.07(stat) £ 0.03(syst). o e U T PP T
o ) R 7 = 4 AE (i) ¢ rg<0.19 @90% C.1L.
= Rop (17 Acps) - Bop (LT Aep ) g2 = g2 g o HepPeFMep =8 13 - 15

) — # I ) ~ r : - :,.._
ficirgjec B: GCSZ rasulis o cricirgzed B: 66572
~Results for Tigzcgﬁlég%zkgoord|nutes § " M FRELTHTNARY

~ < | —Update of the Dalitz analysis of B—+D and DX, with D°~K,n'n" and
; ‘g" \> (statistical, systematic and model errors induded) ) BaBar S p‘s@ \'\ DD’ :
B PK B K B K ~ AN s ¢ i
0000 £00IS 2001 011 £0080 =001 20005 0.115= 04384 00302 0014 2 ~l Analysis performed on 63 5M of BB pairs
SL0007 20015 0051400805000 +0010  02%=0.142 40058 %0011 1 //\/\

0015 z0.011 0157 £ 0068 = 0.014 £ 0.003
= (0,006 = 0.00% 0050 = 0.102 = 0.010 = 0.012

a .\{.__,.&F, and shape variables are used in a maximum likelihood

o

fit to discriminate between signal and background
@ p° palitz structure used as an external input
@ CP fit for extraction of cartesian ceoordinates for DK and D*K

yl¢,=(762])°(mod. 180°)
ry( DK)=0.086+0.035
rg(D+K)=0.135+0.051
r{DK*) 0. 19.1*‘“cm

Belle
PRELIMINARY

(eLithe B 2oL

Ll Wieliehe BV et

T: 5
o J
4 e 1)
= = g
‘—;J“ 100 150 —;;
> 't (deg) 18 =

§(DK)=(109*30)°, &(D K)=(-63"33)°,
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REncguTes®

CKM Y ang'e Sordini

Babar + Belle, from the combination of all the m%gsuremen’fs

. g, i.
c Dalitz :
Bo.go| | R ADssGLwW f LT U g i
< ' z |
z I 8 s
S oo WOLRD AVERAGE 3 |
g (all new & |
0.0 measurements 02
here presented _
are included) 5 '

2B+71°]
2B+y=(88+29)°(mod.180°)

- 3 = II. |::|lI < —
'E E 0.01] FB[D )II g 5(_ ] = rE"Dﬂf }<0.55
= =
E““ 8 =0.09+0.04f $.m 0.13+0.09| £ o[ _@9>%prob.
= = = £
= 5.018 = = E s
- i..f  es%prop £ E
T o ) o 0.002 = 01

95% pro .
0.005
L ¥ B YT ¥ T BRCE R TR R % nz 64 as 08 | 02 04 0B 08
rg(DK) rg(D K) ra(DK*) 3
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A/

AT P
A &
Renconres®

D

CKM Fitter

==

Descotes-Genon

=

Ken Peach

1.5

L A O X S | T T 1

: | excluded area has CL = 0.095 ii :

- i 3 )
1.0 — =
0.5 —

5K
0.0 BN e W -
-0.5 O
1.0 — § Y —

- % i sl wicos 28<0

—  Moriond 2008 i Y {excl. at CL = 0.95) —
_.L5_||||||||||||||||||||||II||'|||_

-1.0 -0.5 0.0 0.5 1.0 1.5
P

John Adams Institute

Moriond Experimental Summary

2.0

1V,
‘ V Vub‘
B— tv
Amg, Amg
€K
sin 2.3
¥
-

. +0.025
AA_ 0022224—8 8%)%8
—0.016
=1, 345+3 o1
(68% CL)

I
|
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Vempdtew

FIRST EVIDENCE OF NEW PHYSICS IN b — s TRANSITIONS

arXiv:0803.065% 1 [hep-ph] 5 Mar 2008

(UTfit Collaboration)|

We combine all the available experimental information on B. mixing, including the very recent
tagged analyses of B, — J/Wa by the CDF and D collaborations. We find that the phase of
the B. mixing amplitude deviates more than 3¢ from the Standard Model prediction. While no
single measurement has a 3o significance yet, all the constraints show a remarkable agreement with
the combined result. This is a first evidence of physics beyond the Standard Model. This result
disfavours New Phvsics models with Minimal Flavour Violation with the same significance.

. Observable  68% Prob.  95% Prob.
BN —2i3, MNP Zi(g, —04. !
Cp. 298 ASM—2ifa | ANF 28,7 —5,) _ b8, [°] 199 £ 56 [-30.45-9.29]
- © ASM %7, 682 £ 490 [78.45-58.2]
Cr, 1.07 +£0.20  [0.62,1.93]
#NF[°] 51+ 11 [-60,-27]
Am. [psT!] 17.77 + 0.12 (15] -9+ 3 [84.-71]
. NF ;4 5M -
Az % 102 2.45 4 1.96 (16] ANF (45 0.73 + 0.35  [0.24,1.35]
; ;E “ ]{]3 4.3 4 3.0 [I.T. 131 S 1.87 + 0.06 [15‘0,247]
T.L-g': [P5| 1.461 + 0.032 [“'] Im A" fAD -0.74 + 0.26  [-1.54,-0.30]
) http 7 /tinyarl.con/2£9rtl (20] Re AMF/4"™M 013 4+ 031 [-0.61,0.78)
tm H &
qm‘ htt.p / /i wl n/2£9rt1 [20] (1824008 [2.68-1.36]
. :f [tin .€o T
_ LA L S RE : AZL < 107 034+ 021 [-0.75,0.03]
@ [rad] | 0.60  0.27 (21] AEE 100 21410 [47.-03]
AL, [ps™) 0.19 & 0.07 21] AT./T, 0105+ 0049 [0.02,0.20]
75, [ps] 1.52 £ 0.06 (21] -0.008 + 0.044 [-0.19,-0.02]
Ca,.ar, = —0.042 {-.du.'l'nn, = —0.571 (.Fn..ﬁr: = (.23
. i . ) ) TABLE II: Fit results for NP parameters, semileptonic asym-
TABLE I: Input parametars used in the analysis. We also metries and width differences. Whenever present, we list the
show the correlation coefficients C's of the measurements of two solutions due to the ambiguity of the measurements. The
¢, Al and rg, from ref. [21] first line corresponds to the one eloser to the SM.

Ken Peach John Adams Institute 08 March 2008
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Vempdtew

FIRST EVIDENCE OF NEW PHYSICS IN b — s TRANSITIONS

arXiv:0803.065% 1 [hep-ph] 5 Mar 2008

Cg

olive,

AEME—B&.,S, n AEP ezeawjp —3,)

ASM . —2if.

Observable  68% Prob.  95% Prob.
én, [°] -19.9 £ 56 [30.45,-0.20]
682 £ 49 [78.45-58.2]
Cg, 1.07 £ 020 [0.62,1.93]
N[ 51+ 11 [-69,-27]
79+ 3 [-84,-71]
ANF ASM 073 £ 035 [0.24,1.35]
1.87 £ 006 [1.50,2.47]
Im AP /ATM 074 4+ 0.26  [-1.54,-0.30]
Re AMF /4™ 013+ 031  [0.61,0.78)
-1.82 + 028 [-2.68-1.36]
2w 107 084 4021 [0.75,0.03]
AR 10 21 £ 1.0 [4.7.-0.3]
AT./T. 0105 + 0,049 [0.02,0.20]

-0.098 £ 0.044 [-0.19,-0.02]

TABLE II: Fit results for NP parameters, semileptonic asym-
metries and width differences. Whenever present, we list the
two solutions due to the ambiguity of the measurements. The
first line corresponds to the one closer to the SM.

Ken Peach John Adams Institute
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(UTfit Collaboration)|

« Standard Model
- Cy =185 =0

10¢ -
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i VY
/7Ny Comment

All cows start as calves ...
... but not all calves end up as cows

A “hint” rather than “evidence”?

Declaration:

The paper reporting the first NA31 ¢’/¢ result was entitled
“Evidence for direct CP-violation” when

g'le =0.0033 £ 0.0011 —i.e. 3c from 0

As we shall see, that did become a cow!
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Z@@ Charm and Tau decays I

+ D-D% mixing established
— At “high end” of SM

- BELLE & BaBar
— Look for CPV in 27,37, KK,KK~n
aj S FOUSR Erod JESER AR b : « All consistent with 0
 DS>uv
B 9 — W.A. vs. LQCD prediction:
> - foro (Ds) =271 %11 MeV
& 6 fLacp (Ds) =241 3 MeV
- . 2.6 o discrepancy
4 | | |

PDG BaBar CLEO-c BELLE

Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008



CLEO Park

. 2.5 .
D’ >rety =i | PDG2004 D Ke'v, FNAL/MILC/HPQCD
. i i * — LQCD mean (Curve courtesy Andreas Krohfeld)
D' =K e'v %+, . | * CLEO< (281 pp" ,| " LQCD Statistical
0 SR + l LQCD Systematic
D =K (Kn)e ! " BES . CLEO- (tag) _
D =K (I'l{s n)e v --— o CLEO-c (no tag) _j/
D’ spetv —— 5| &+ BELLE L
. : « BaBa
D’ = K(1270) e* v i = = \
D5 Xe'v -:F 1
D*—=nle*v : —— 3
D* — Kge*v S 0.5~
D' K (K n*)e'v -t- - Assuming V¢s = 0.9745
D+_’pue+‘l *:. C 1 1 1 I 1 1 1 1 ulz 1 1 1 1 0'3 1 1 1 1 I | |
D*—swme*v —i— q2(GeVH)/MZ,
D+ =1 e." i +
D" = Xe'v -'::
| | | ” T
S 0 EEE— 1 SE— 5 — B Modified pole model used for comparison :
fr(a®)= b
(1-q2/m?  )(1-ag?/m? )

Shape parameter: CLEO-c prefers smaller value
Normalization:
experiment (2%) consistent with LQCD (10%)
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2
(+2¥y BES —Rand Jly states Ho

R Value

Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008

»R values between 2.20-3.65 GeV are measured with large data
samples and improved methods, the errors are decreased. The new
measurement agrees with the pQCD prediction within errors.

» Resonance parameters of high mass charmonia are determined
considering the phase angles, interference and energy-dependent
width. The model dependences are compared. New results will be
helpful to understand the properties (states) of excited charmonia.

55
6 .
L A CrystalBall 5.0 -
O Gammaz sl «/d.0.f=1.08
r O Markl =T
5 | & Pluto 4.0
¢ BES (2000)
| % BES(2002) 35 ) -
4 @ BES(2007) 30 - . R
i - exp
25 -
Rthe
- o 20T
3 } . A Raw
1.5 FR - R
| [N
2 | I L a‘ii‘. j; ‘ ~ —ome Rint
i I N =
A S N Y . con
0.0 prerrimrn e i i s st e e o L A e e S = =
1+ i :
05
| _1‘0; ............ R TR R SR SR R R |
0 ‘ . 1 . ‘ . 1 . ‘ . 1 . ‘ . I 37 38 39 40 41 42 43 44 45 46 47 48 49 50
4 5
2 3 Ecm (GeV) Ecm(GeV)




BES — new charm states Xu

»
s

I| JIW—YIn |

if ' i *‘lﬁl f,(1710)
- :«.-I(nirt’) (Ge™ = ' ; = z-.-:(:c%nc‘)l (cz}'iv.:-::)
:‘, Tn Many Hadrons:
5 fo(1370), £5(1790), n(1440)(n(1405).n(1475)), ..
! " m Glueball Candidates
N £o(1500) in J/y—yn'n-, yn0n0
oo e NI:(Y?T .;"s-'c]}l f0(1710) in J/\If_>YK+K_ ’ YKSKS' G)K+K_

m New enhancements/structures
x(1835)(0-*) in J/y—=y(nmn') (n'=n=r, yp) 7. 70
x(1859)(0-*) in J/v—y(pP)

x(1760)(0-*) in J/v—>y(on) >10c
Nt/ x(1810)(0**) in J/v—y(wb) 106
x(1576)(1--) in J/u— mO(K*K) 7 26
y(2175)(1--) in J/y—n($f,(980)) 5.0c
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*>*3  Strange results from Kaons

REncontve®
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—
g vxb NA48™ — Ku3/ Ke3, Vs & Ke, Ruggiero

~ 0.7
x‘i}’ - Semi—empirical linear form factors for K* PDG 2006 = 0.224F
= 0.69 | = 3
; - ~ 0223 - E865 K,s K,s Combined
MQO.GS - - 0222 3 NA4B/2  NA4B/2  NA48/2
= - | NA48,/2 0221k
0.67 ? 0.2-2
0.66 | ® 0.219 L
- KEK E246 PDG & i
. 0.218 ° |
0.65 [ i
C 2001 2006 2006 0.217 Unitarity + Leutwyler—Roos

0.64 0216 F

- 700¢ ]
Sl i 600 Ke2 2007 data preliminary +'
Heard, 1975 >— - 05 = 'uz i
Heintze, 1976 - i ° 400f backgrou nq
NA48/2 (2003), prel. —— sm 300§ ' §
NA48/2 (2004), prel. PRI 200; S
: 100} e
KLOE, prelim. , —e— > ~8000K_, i . K r........
21 22 23 24 25 "éfs'_;]' 27 28 2.9 0037602 001 0 00L 002 003
T T 1T Goal: total uncertainty ~0.5% M2 GeV2/c*
+ = + +
© Rguakes = 0.663 £ 0.003,, + 0.001,,., (NA48)

R% 3es = 0.664 £ 0.002 (KTeV hep-ex/0406002)
+ R% ... = 0.662 % 0.030 (Evans et al Phys.Rev.D7 36 (1973)
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(_ ) " ¥ 2) K L O E Testa

From BR (K;3), FF’s , the ©(K;) and ©(K*)
F(0)x|V_]=0.2157£0.0006 with 0.3% accuracy
V, FromKgandK, [V,
"~ with 0.6% accuracy
first-row CIKM unitarity to 0.1% (0.60)

Prelimmary results on the FF parameters E : :

LFV r.=g2g>=1.000£0.008 from K, 3 decays
Preliminary results on the ratio BR(K=2ev)/BR(K=2>uv)

=0.2237+0.0013 and |V, /V, ,=0.2326+0.0015

NP The measurement of BR(K ;) and excludes a large region i the my, -tanf plane.

Prelunmary results with lugher statistics dataset on CPT,
Lorentz symmetry and QM tests

With the analysis of the full data sample (2.2 tb-!) KLOE will further umprove all
results
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2 3 KTeV rare decays A2

| 9 Double Dalitz d
Budagov Samios Schardt | PDG Theory*liTeV Tc Ou e a I Z eca¥
13551960 1961 1981 icurent |o°0 2006
| 2 ey | (1960: 112 events: B.R. (3.18 + 0.30) x 10-5
1.3
H 2.40 T T T I
1.25 : 2.001- -39 {1-.406 08 24 ,...-—'-_"
+ + PN
12 | @ = 0 N o
I . i ¢ "20: \\ :
115 |- * .80?{ I
11 __ . .40: ]
; Preliminaryin® Dalitz decay o 5545 e 75 %0
1.05 |- : ¢
I (1 1539 + 0_004:_5 + 0.01 52) x 10" Fic. 9. PIoatnc;fI the weighted frequency distribution of the
3 NTETERT o sE l my M EE Ay K BE & pE 2 hetween plancs ol polarizalion.

1 2 3 4 5 8

B(r°— e*e™y) /B(n® — ¥y 2008: 30.5k events: B.R. (3.26i0.18)x10'5

* Data

— MC C=0 —MC

I T N N TN T N N N M N TN N O N N N T RN TN T T T N N TN T T [ T
aﬂ 0.2 04 06 0.8 1 1.2 1.4 1.6 1.8
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’/8 Glazov

e Final Result from KTeV collaboration on Re(e'/¢),
based on entire data set:
Re(é' /e) = [19.2 £ 2.1] x 10~*

MNew World Ave.

E73193  +——o— | 7.4+ 59 , . : :
NA31 93 i o 230+65 |°® NA48 and KTeV results are consistent with each
NA48 02 =] 147+ 22 other, precise value of Direct CP violation
| ‘ BT _ e e 1nd s
KTEV 08 o 192+ 2.1 pa-ra-m_eter Re(€'/e) = [16.8 £ 1.4] x 107* is
| established.
| | N | ro. S . . r .
0 0 120 30 (oY e KTeV data is consistent with no CPT violation:

— e — dsw = [0.40 % 0.56]°
— Im(€'/e) = [—-17.2+20.2] x 1074

168+ 1.4

Ken Peach John Adams Institute
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07N Search for K,2e'e Archill

Upper Limit evaluation

In data sample we find N___ = 0 and 0 events in MC BKG sample.

The Upper limit for the number of signal events Fgq IS: UL(,u,sig) =2.3@ 90% CL

Using the following efficiencies: s

£sig(sele|tag) = (0.534 x 0.871) = 0.465(4)
eqxr(sele|tag) = 0.6102(5)

100 |-

Having normalized to:

Npn = 217422768

DATA

MC K —m*m-
MC ¢ ntnn®
MC K _—e*e-

10

I
=)

1
450 500

we have:

1 1
350 600

650

M,, (MeV)

T le|t BR .
UL(BR) = UL(py;,) x Szrt€teltag)

€q1q(selE|tag N -

—93x%x10"°@90%CL

We improve by more than 1 order of magnitude on the present best limit.
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*>%5  News from Neutrinos

REneou1es*
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Tsenov

HARP p—02 7~
" "50—100 ) )

" 100—-150

 Many targets
« Many momenta

* Important for many
experiments
— K2K

MINOS

1000 ¢ 1F

B,
100] N* 1L g&g%
I

" 200-250

1000 1F

%+ il
T

d?s/dpdQ [mb/(GeV/c sr)]

9/A®D ZI ® ZO‘ZN ‘D+d

° 2 4 6 8 ) 2 4 8 B
p [GeV/c] ) ]
. e D MiniBooNE
-E 103? e — e 'E 1°:§ = i -U
£ — L = +
§ 16° — %""? —
¥ I > -T2K
g °F P+AIST + Xal129 GeVic | g 1k -—
o E E
3 FE \ . ) . ) 5 ‘
B B e R T B B S S e <
P (GeV) o) o

T 10°F — [90-120mrad | 5 4ot 120 - 150 mrad a 100
g R e === 8 e (LSSl A L
i T g wn
E F —— £ _'+
§ "r g 1or —
.u% f ] 2 3 ——% :‘é 1 3 4 4 —d G,
e p(GeV) ® p (GeV) m :
7F B0 Te0mad] < —FTFP >
P - —QGsP
S = I — s ,
LT P Z Netw:
§ B gk - QGSC

- e = Data —'
E — £ =
g 1ok ] g 1k = ]
B F (I H
T B T 3 e
® B (GeV) © oo
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Habig

Oscillation Results for 2.50E20 p.o.t

) S .
> - ! ! MINOS PRELIMINARY ' 7
O B —— Un-Oscillated -
EJ_ 120~ J’ — BestFit "
B — NC 3

% 100 ¢ Data ]

@

z - i
80— -]
Wj 538
ok OO0 ]

- o o O

B Gy
20 R 8 B
O | | | | [
0 5 10 15 20 £D

Reconstructed CC-like spectra (GeV)

Consistent with previous experiments
Already best measurement of |Am?,,|

|Am2,,| = 2.38 920 (stat + syst) x 103 eV?

sin?20,; = 1.00 , 45 (stat + syst)
v?/ndf=41.2/34 sk

v, appearance -> new sensitivities!

Ken Peach John Adams Institute

Moriond Experimental Summary

Ratio of Data / Prediction

MINOS Preliminary

LA A B s e |

2 o oS Dai NC subtracte]

- a —

- MNeutrino Oscillation Best Fit ]

1 .5 __ —_

Z l _H\ ]

= —a— ]

1 oo ;%E

u | 4+

~

338

O O 4]

Qo O O

@ 0 Y

o O O

[ . N N B B G L

0 5 10 15 20
Reconstructed Neutrino Energy (GeV)
MINOS Preliminary
0.006 — —_—
R B T
c\.IS;E R Y MINOS BestFit ]
% o005 [ Tttt MINOS 68% CL. ]
~ [ m— MINOS 90% C.L. ]
— B i
aLm - .
= = i
< 0004 _
0.003 | _
0.002 = SuperK 90% C.L. L
- ———— SuperK (L/E) 90% C.L. E
[ ——— K2K90%CL. i
0.001 Ll i l i
0.6 0.7 08 0.9 5 1.0
Sin“(20,3)
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OPERA Pistillo

BEncou1es®
| Event 178969961: v,CC interaction | Event 179673325 QE-like topology
EIDE VIEW (Vertical projection)
E_ awof— | I iﬂ I TP VIEW (fortsonmal projecton)
(em)
43 mm
e :
e 5 prongs associated to
i the neutrino interaction
PTATTSTAL LY £ 38 i S, | The visual inspection allow the
.......... . E <IP>=9 ym E t e B A Q”‘ ear fmgmerrr observation of nuclear
“ e B Electromagnetic shower vents ,‘_‘i e O an Tr-&k - |fragments and the classification
R, pointing to the vertex So far i of the event as DIS
m.\____w‘-@ (v conversion) '3,
= ®Nuclenr fmglr'lenf‘
Event 183545620 located in Bern »2 % i : :
> B 100 SRR e
x = - : . :
TOP VIEW (Horizontal projection) TOP VIEW (horizontsl projection] 3 § . — 3¢ sensitivity
I g 3 B : : :
= " 0 P o T -SSP .
- [=3 L : H
- 5 | — 4 ¢ sensitivity
= z‘ B : :
BO | B B E RCCITTREe
= g L i H
- o L H
- O ;
L L - v — H
) ] % ] D_ P T P ...... rrIJJ ........................
- Em. Shower i : :
Neutrino vertex .. oo b SRR LB E EOUUURRSRRRR
E=4.711.3 GeV HEH i, :
1P = =3y U EFREERE- :
. " et - N - S o —
- """':":"""‘"“-e - %o o —os o= 452 e (01-35—2 erxzias
of 20 Last MINOS
24 mm (L/E analysis) as .
measuremen
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REncguTes®

' MiniBooNE

Negsyy

Polly

4-0 M i Data vs MC Agreement for NuMI v, events in MiniBooNE
: E“’ Fl g & G * % LT & =] L o T L L T
3.5 i <}xcess real but not oscillation | B ool W 52 :
) i ﬁ 3000: ii- ‘ch' —— Mante Carlo ]
3 u E I.E 00:_ - 3 N Detector Modsl Syst, Error
} = : oscillation . . -- -Croes. Sectlon Syst. Frror ]
D E alysis threshold » MiniBooMNE data 000 == -Dm Mod. + Cross See Sysr. Fri)
= 25:— E —a -+ expected background <ok ‘K, 3
; - | : - BG + best-fit oscillation ‘Q« , e o o ————
2200 Hy — v, background S N
:d: - * ' v, background Analysis of v,-like events from NuMI beam
2 1.5 ] -
- 1
1.0
0.5
: i 1 i i i E 1 i 1 1 I 1
300 500600 900 1200 1500 300 ,_ :
05 1 15 2 25 3
reconstructed E,, (MeV) Reconstructed E [GeV]

@ MiniBooNE is approved to run 2 more years of anti-v running in the BNB
- Unique cross-section measurements
-+ Partial coverage of the LSND signal region with an anti-neutrino beam

% SciBooNE near detector -+ v/anti-v xsecs for T2K/NOVA

Ken Peach John Adams Institute 08 March 2008
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2./ : :
7N Low Energy Neutrino Cross-sections = Kateri

data-MC ratio, after tuning

%ﬂ- 1 MiniBooNE collabo.,PRL100(2008)032301
=z 0.8 2140&: .
~ N - data with all errors
0.6 CC-QE = --— simulation (before fit)
0.4 <0000  ——simulation (after fit)
s ——-backgrounds
0.2 o] _ 1
= | i~
0.2 NC-n° soso?
0.4 L
0.6 e
0.8 0 04702703 04 05 06 07 08 08 1
) 02 04 06 08 1 12 14 16 18 2 Q*(GeV?

MiniBooNE collabo..PRL100(2008103230 1T“I (GeV)

 MiniBooNE, K2K, MINOS, T2K
— Minerva, SciBooNE
 Low energy neutrino cross-sections

— not so well known

— Shape and normalisation distortions to
oscillation searches ...
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BOI'eXi no Dalnoki-Veress

2.5 ,
X — Fit: ¥*/NDF = 41.9/47

— 'Be: 4747t12 cpd/100 tons 7Be rate

“Bi+CNO: 15¢4t5 cpd/100 tons

2.00 | (e s s = 4747 412

— %%pos 0.9%1.2 cpd/100 tons
LMA MSW /| No FC
g | H = 49+4 =751+4

-
—o—oﬂTb—l T
=

" 4
), =
V. +
1

Dpd/100t

0.5

0i:10.1016 1phy11:}200709054 ®L,190 Link Le.
spyright 2007 Elsevier BV, All rights re

Counts /(10 keV x day x 100 tons)

- —| | ——

300 400 500 600 700 001

o

irst real time detection of ' Be solar neutrinos by Borexino

Energy [keV)

rexmoCollaboratlon o3 Arpesella a ¥ g, Bellml" J. Benziger®, S. Bonetti®, B. Caccianiga®, . Calap
: "+ ~=-ning, 0. Deutsch™ = AEte Kko®, K. Fomenko', R.
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2t 7N CUORICINO Vignati

Cuoricino Results (preliminary)

« Collected Statistics: M -t =1553 Kg13%Te -
« Background level: b=0.18 £0.01 (c/KeV/Kg/y)
- OvDBD Half-life limit (90% C.L): 77, > 3.1-10*

» Effective neutrino mass limit: mgg < 0.20 = 0.68eV

Nty

M3 0Coy+y

N\

%3 ‘ Cuoricino
22 3 J
\ 4
: AL
- [”r| T

é | ||nq1'
Anan 280 250 2860 2600 (::l“JdrE}

18 3 l
Energy [keV]

Counts

3 1
14 3
= /

OF |1 cry A

4
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Broudin-Bay

REncguTes®

BP2v results for 7°0Nd

Qg = 3.367 MeV  46.6 g of Nd,O, enriched to 91%, equivalent to 37 g of 1*°Nd
Feb 2003 — Dec 2006 : 939 days of data collection
2828 events observed

Energy sum of the electrons Angular distribution
> a0 150 5 =0 150 3
2 NEMO 3 ™"Nd FPRELIMINARY < NEMO 3 ™"Nd «  Data (838 days)
S + e Dole (938 days) 3 EPRELIMINARY o
% ::: _____ § “0? i:-:: Background subtracted)
% E [ S/B= 277
P 160 é ;
E 140 150 E
'E 120/
E 100 100

5 &8 8 8

- = = I AN R N | 1 [ R P
o 05 1 15 2 25 3 E 35 4 M 08 06 04 02 0 02 04 06 08
sum [MeV] cos{6)

T, (BB2v) = (9.20 ¥0-25 , , (stat) £ 0.73 (syst)). 1018y

T, (Bp2v) = (1 8805 (stat) £ 0.19(syst)).10”y (V. Artemiev et al., Phys. Let. B., 345, (1995) 564)
2

T1 (BB2v) = (6_75jgj; (stat) £0.68(syst)).10"y (A. De Silva et al., Phys. Rev. C 56 (1997) 2451)

2
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Broudin-Bay

[Ny
T.2 (BBOV) >1.45102y 90 % CL *

<m><3.7-5.1eV
V.A. Rodin et al., Nucl. Phys. A 766 (2006) 107

o %
;‘: \3 NEMO-3

NEMO 3 ™°Nd
PRELIMINARY

« Data (939 days)

B 8Bov Mc (T, = 1.45 1022 y)

18

16—8—

Previous result: T. >1.710%y 90 % CL
A.A. Klimenko et al., Nucl. Instr. Meth. B 17 (1986) 445

14

Number of events

|III|IIIlIII|III|I

radioactive background MC
BB2v background MC

38 4
E.um[MeV]

TR
Above 2.5 MeV

28.6 = 2.7 events expected from background
29 events observed

T EEY
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Throwing Light on Dark Matter
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Santorelli

REncouTes®

-34
10 T
—
g
o T 35
S 472 S,
.= 10 c
g 2, 3
o 2 10
| »
5 51077
= 5
=] =
[+F] -43 S
E 10 "t o -38
= c 10
= o
I a
(a9
-39
= B 10}
——— CDMS-II (2004 + 2005)
XENONI0 (136 kg—d)
Roszkowski, Ruiz & Trotta (2007) CMSSM
4 Ellis et. al (2005) CMSSM 107 . A
10 - 2 3
10! 102 103 10 10
5 WIMP Mass [GeV/c’]
WIMP Mass [GeV/c]
Lamma | -
2000 - o
s 52 . Ao
2 ool _ / 7 04— E
u 51 : o 20
5 . 5 { g 20)
0 20 20 timﬂ*] g0 100 120 ‘;; O: : : : i_.au_
i Drift time i %-0 2:_. :"Etr?};’?rf:;'ﬁ §-4U:
reutron % 0 4:.— 5 : ' l_":—‘" % i
200 : . : L o 1] ; & G-50
: : : r h |
150/ : . . : 0.5 . I
ﬁ L F E -B0f
100 . S‘!\ S od- ) . i
4 : L i el o o Dewes i sl o v eatibel o s s | vimedife ¢ & -70r
0 ‘ . . . s 10 15 =20 =25 =0 35 40 45 1
o @ 40 timaELEsec] & 100 120 Nuclear Recoil Equivalent Energy (keV) _301 oy o iy
— 0 10 20 30 40 50 60 70 80 90 100
Drift time Radius [mm]

Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008



Szydagis

SCROLEL

SC@@?@%ER
for the
Imaginative
use of
Old
Technology

/

Ken Peach

John Adams Institute

Moriond Experimental Summary

10

I I| IlL 1 LI I
EF‘.ESETI Est EDDE} //jl

COMS Ge (2004 + EDD:-}

e ,;';/
ZEPLIN-II (2007
~

I.::' FICASS0O (2005)

L I1r||l:|-

¥ r|lrr1|

-:.},n CaF, (2005)
fEII'u'IF"LE (2005)

i

____-,. Nfl‘_ﬁﬂ (20035)
: \DAMA/Nal-alloweg KIMS (2007)
- COUPP (2007)
1| (this work) ~
e 11 el L1 3 aaasal Looos sl L1 uiainh
1 2 3 4
10 10 10 10
WIMP mass (GeV)
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WIMP-nucleon / pb

-
9
i

O

L

L))

!

!

O

—

o

oTd)
&

—~

L
—
—

©

O

o

1 Burgess,
1 Pospelov 8
| Veldhuis

-

Boszkowski, |

gross exposure
; kg d]:
- KIMS 3409
F EDELWEISS ~180

F CRESST 67

_ XENON 1980
E CDMS ~1250

New

Rz & Trottal

10
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100

1000

WIMP mass / GeV/c?
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Kim

PRL 99, 091301 (2007)

_3_
WE p,=0.3 GeV/c?/cm?

v,=220km/s
v, .=650km/s

=
&

Systematic uncertainty
Fitting, Quenching factor
energy resolution...

~ 15% higher than w/o syst.

—
o
in

WIMP Nucleon Sl cross section (pb)

10°F
E; 01g h-l » (-uE-u- t;n I'l\’m-n- v :-a- PRI w “»
% kpoctbd positions of nfinima : |
10.}! l | Lial | MR gi 0.0s :
10 10° 104 Ei ui .g ,.:.-,. * il N
WIMP Mass (GeV) 'H Tl
sgasi ¢ 4T ¢ it 1
E g Fl E):p:ulcllm uann«l:::qlwrm!ixlmnl % 17 L
. _ S T e 1500 2000 2500
Ruled out the interpretation of DAMA o
signal as recoil of ' (dominant target DAMA annual modulation still
for SI WIMP interaction). needs to be checked ! _
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Ahlen

Rencontes®

Drukier, Freese, Spergel (1887)

th a directional DM detector

In presence of backgrounds, unambiguous observation of DM requires
correlation with astrophysical phenomena

hatp /idmtoo s, brow
Gaitskell, Manghie’F ilippin]

I Yearly asymmetry~2-10% | | Daily asymmetry~30-100%! I

-30 Km/s

——__712:00h

WIMP Wind
——r

»

Cross-section [cm™] (normalised w nucleon)

L O
0:00h ™ é‘ﬁ/

~

—| Directional detectors only!

-37
Directional detection provides: 10" ¢ 5
1) Unambiguous positive observation of DM in presence of backgrounds
2) Test our understanding of DM model (a DM observatory)
Example: 1.5 m? detector |
. ST ERALIS L L N N A | i L L b4
T w 10 L Z 3
—— 10 10 10
C == WIMP Mass [GeV/c ]
DM-TPC (very preliminary)
EEEENI
DATA listed top to bottom on plot
1 — ZEPLIN 1L 2D-proton
' PLCASSQ SD-proton (2005)
e Tokyo 2005 CaF2, SD-proton
z SWMPLE SO-proton | |
DAMA 003 Nal SD-protan fest.)
= = XEMNONLO 50-proton | prel iminacyi
* 3 units --> 3 x (2 x 25) cm drift regions — ESEIJE'DF ;ggg Ff:rtﬂ‘f?l;rﬁw& 0 43
q : : o ~ =W e I} ra
1m? triple mesh C|rr.:ultarﬁ'am_es, Voo™ 1.5 m? | KIMS 2007 - 3409 kg<avs Csl SD-pro TGI"IP
* Low-cost CCD cameras inside active volume (20°C) Y COUPP 2007 (19 keV threshold, 30T ) SD-pu
+ 25-50 cameras/plane; KAI220 chip & 0.95/25 lens .
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Messengers from space
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Point sources of neutrinos?

declination

Roucelle

Significance (sigma)

Nothing significant

E? dN/dE [GeV cmi® s sr ]

Ken Peach

10°

107

10°

1o®h

T HHHTl T 1]]1111] T lHlHI’l T TTTIH

TTT 11111]

Fy T T rr T T Frr T Y

1 1110H

@ ARANDA-I 2000 absne. v, daba {prefim.)
—— Baur ¢l al abma. v + prompl alma. v
=== Honda at al. alma. v « prompl abms. v
[] mamst incasetaninity i strma, v
- Fréjus
s MACAO
puins ANGANDA B 10 1867 v_ diffuse
- ARMANDA-|I 2000 Cascades (all-levor /3)°
~¥- AMANDA B-10 1867 UHE (all-fiavor [ 3)°
—#— Bkl 1608 - 2002 | alHlavor /3
=~ RBGE 1966-2006 ( all-lavor / 3 )°
A RUARD A 2000 urdoiding (prolim. )
= o ARANDUA- I 2000- 2002 UHE Bmil (prelim |
e AMANDA-IE 2000-9 ~_ fimit
= o WS limil2 sansparent sources)
=== Full loaCube 1 y

* memuymes @ 1:1:1 Bavor rafio ot Eadh
=11 loaCube § sirings 137 days

[~ ]
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ANTARES Pradier

REncouTes®

Zenith Angle Distribution Atmospheric muons flux

o
S

10-6

ANTARES Preliminary 2007

o
[*]

1 llllllll | llllllll

10-8 |-

Neutrino Candidates !

o1 ﬂﬂ.ﬁ

number of events
3,

—
o

Vertical intensity (cm 2sr1s1)

—ssi
=

10-12

-1 -08 -06 -04 -02 |0 02 04 06 08 1
cos 6

1 IIJJJJJJ

11 |
10
Depth (km water equivalent)

II|
100

10_14 1 I T
1
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/@\ CAST

dA B

CAST results: ‘He

® Improvement by a factor of 7 wrt Phase I vacuum: m< 0.02 eV

previous experimental searches. Phase IT *He: 0.02 eV< m < 0.4 eV
® Tt goes beyond astrophysical limit _ =

of globular clusters for coherence
masses

5
Article published: JCAPO4(2007)010

B B SOLAX, COSME

10‘3_ T T I[[ll]l LI | ]][I”I T [[1]”"{/ m LB

Lazarus et al.

C Data taking with “He performed
all along 2006
C ~160 density steps performed,
reaching ~13 mbar (~0.4 eV)
C QCD theoretically axion models
r‘egion |S en'ller'ed!!. ; z A" ~ HBstars 5
C Finalizing Analysis. i
Publication under preparation

DAMA

CMB limit
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2 ...
("N High Energy Gamma Rays from Space ' Giicenstein

— Surveying capabilities (HESS)= new sources found on a reqular
basis %

— Galactic Center: signal from Sgr A East excluded (HESS)

— Indirect dark matter search:
new results from HESS (Sgr dwarf),MAGIC (Draco), Whipple
still lacking 2-3 orders of magnitude

— interesting bounds on quantum gravity scale (MAGIC)

— hew instruments coming very soon:
ground-based: MAGIC-II (2008)
HESS-II (2009)
satellite: GLAST (2008)
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% . YN .
¢+~ Air Fluorescence Yield Arqueros

« Calculating the absolute FY is a challenge
* Needed by many experiments
* Laboratory studies by several groups

* New results over the last 3 years

— General agreement

» But still some large discrepancies and some
model uncertainties

* Absolute values have uncertainty ~10%
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2.
& Auger Energy Spectrum
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—Y  Emax
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John Adams Institute

Moriond Experimental Summary

* Energy Spectrum

— 6 o evidence for
suppression at
high energies —
GZK effect

« Composition
— Mixed composition

 Photons excluded
 Neutrino limits
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CC* @3 Anisotropies & correlations in UHECR Bonino

T
T x AGN (<71 Mpc) [GZK]
% * .'\;' *

+._ O Auger events

@ Tinyakov )

® Anisotropy confirmed at 99% CL
® Compatible with origin in extragalactic sources within GZK horizon

® Small angular scale suggests predominantly light composition

® Not identify unambiguously AGN as the sources
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Waiting for the LHC
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BEncou1es®

—
s\ LHC Machine Status

Evans

2008

300K J00K-B0K BOK-20K

# SECTOR 23

Sector 12

20K-4.5K  4.5K-1.9K

POINT 4

'\

- I
e

SECTOR 45

_POINT &

May

=

Ken Peach

John Adams Institute
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Temperature [K]
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31f

L

2.9
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Sector temperature profile at 19 Feb 14:28

O LT T T T

~ Machine ready for beam in June? j==

r Temperature:1.79K

Point 5

LSS maghets
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Plamondon, Christiansen

antia 1985%-0/-02 130020 CLST  Lvent name: [iveshL_20/20_ 16779032 rune

e i

Touch-down for t
Structure of CMS

AN

|

» &
g/ 2,

52

Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008



First physics ready Plamondon, Christiansen

Calibration y . Early measuramants
First peaks: (.J/y, T, Z) — pp Z and W cross-sections Tag&Probe method
@ well identified electron on
Statistics for 1pb~ ! (3.85days) @ 10! After all cuts: 1 for 100pb~—! one side: tag electron
assuming a 30% detector+machine efficiency ~0B00 Z— pp events per pb~ BT (o E/T X — i) ’
= @ simple object on the other
PR - - CMS proliminary, L=10pb" LI ATLAS | 0.004(atat) & 0.008(ays) + 0.02(th) & 0.1(lumi) sidep|{1r§ct:)|-|( or EM cluster):
= | Woiect onia — [ cMs | 0.004(stut) & 0.011(sys) * 0.02(th) £ 0.1{lumi) probe elactron
g0 Wovenvan o . ) .
E v ~16000 J /o) @ not statistically limited @ determine the efficiency
e :
. == s @ systematics at the 1% level (efficiencies, background,. . .) W'tmhe numb_er:jo[ events
I ~:3000 T 7 ) . ) in the mass window:
4 @ Tag&Probe method used to determine efficiencies M;no=Mz +20GaV
w':_- & single lepton trigger lo allow unbiased probes
F e agrees well with truth matching (< 1% in average)
» @ theoretical error at 2%, rel. acceptance delermination and PDFs z
A ] Wy @ limited by luminosity uncertainty: 10% f
" . {11}
Possible Studies: g LA T - | Ta elmﬁ:rf'z Hozan
@ with J,/y: sanity checks, tracker alignment and momentum scale & 0ss) L=50 po-1 Medium Eleciron g #
@ with Z: detector efficiencies, trigger performance, detector - ug} e ]
momentum scale, alignment - " e - T m
@ use the Z boson mass candle lo assess: Mf*_ == L\'  “Tag & Probe H
b= = " A . : . . " 1
o misalignments of tracker and spectrometer 0.78; \X{ = Elficiencies from truth info
e uncertainties on the magnetic field o & |
(distorded B field) ) ATLAS  Preliminary |
“n(,..)['c.-tq n'“éb 30 s 40 45 S0 55 ?:la [Ga\fs'lh
. X rd N .
il e e i 02.MAR 2008 XL Moriond Conforance - EW Sossion 118
QCD High-E Jets Missing Transverse Energy
= Jet-E scale will dominate error: Updated results from pTDR with S F WOCD s (360 <, < 1120 Gav)
. st H i 354
+ ~10% JES uncertainty for 10 pb! real|st!c detector smulahon 3 & 5USY
) I (e.g. gains from sourcing, etc.) =0 O i
* Measure QCD jet-p, spectra up to 1 TeV and beyond =60 T - i)
. il i : 8.; - o By e fae
Clontact |nlteractlons. Iargle_ rate at Bas o e 8 5ol QCD diet events : Wi -
high-p;, with 10pb-! sensitive to 3 TeV E3 0% JE s 80 < B, < 800 s T s with refined
. N . =35 " ° t . . N
scale C.I. ...further use di-jet ratios, m(jj) ... |8, —.. sys. err a0 10 calibration/correction
3‘"“'[3 g‘s = 5
& ES | @ ato & 1os eneegyemerbana |3 R B / oF 1 e ATLAS---
B e PR Avp—— | Tos B0 400 00 A0 1000 1700 1400 1600 1800 000
g £ N emm— g0 S |H 20 o | ems Preliminary ZEr (GeV)
o . — — - 1 05 POF ar o 0 [ ;
i . P th : . (“raw”, i.e. wio . , | Standard jet
| s, tetnier o’ | Bat T N jetcorrections) | ,seereomected. i 1L W=Thad? | ™ cormecton
; .. 1 2a o 8. tparticle- | || not optimal
1w LI TH + 20 \/ | 100 pb-! L L L . g flow here due to
F e “onagg O T ; E(GeV) @l corrected | | 1l sid. jetcorr.] different jet
r TR se,,, 1 E g iy excited Corrections from particle-flow @ 1 N2 | properties &
[ CMS Preliminary teiivees B8 8 quarks? - P N 1 flavor
1| Gen-Level Simulation oo 5E are promising to improve "__;g,.:p b6 a4 compostion
Tae a0 o soiow 10 e © O Di-jet mass resolution, see here for t-jets; - Y- SO NEYY P
dJetp, (GeV) . "4 : further P.F. studies in preparaticn... AMET = MET'™? . MET"™" (GeV) oy
T. Christiansen, CERN - Renc. de Moricnd EW 2008 - La Thuile, Mar, 1-8, 2008 Page 15 M \IA T. Christiansen, CERN - Renc. de Moriond EW 2008 - La Thuile, Mar, 1-8, 2008 Page 16 M \I

Ken Peach John Adams Institute Moriond Experimental Summary 08 March 2008



D

REncguTes®

Tsuno

Inclusive analysis with MET+Jets

At topology level,
ATLAS baseline selection :

- no lepton
- MET > 100 GeV
susy | -leadingjet pT > 100 GeV
Cut - at least 4-jets pT>50 GeV
- MET > 0.2 Meff
'0 100 200300400500600 700 800 900 100D
CMS - Missing ET [GeV]

cMms g“-+mu|ﬁ]eua 1fb?!

- MET > 200 GeV S- =
- 1st jet pT>180 GeV, 2nd pT>110GeV %L
- at least 3-jets pT > 30 GeV

the experiments will see it

- HT > 500 GeV o
= e
Main backgrounds : QCD jets / W/Z/top '™ e '_T_
ATLAS CSC 2008
— T@?q( T T | T T T T | T L) l L T LI L I_
> ., — 4jets 0 Iepjcon
3 1onoi§§$’ ATLAS __.:._“mj opton ]
M 70 5 ﬁ.dlscgygry == 4ets 2 leptons OS -
E:: 800 Prelimina[y =iwmi 1 jet 3 leptons-— - ]
: - 25 Te :
800} - - -
£ (20Te v —
5 TeV \. :
40085 _
200124
?i%...|....|....T?‘”g.?”ﬁﬁf?’g@‘ i
DD 500 1500 2000 2500 3000
m, (GeV)
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Tsuno

H—-WW-— 2leptons

Expects large excess of events. Inclusive VBE  ATLAS CSC 2008

Paaucocata, | Laiio
|

—
=
=

The VBF analysis is also promising
channel.

— N S nal

Evenls ({10 )
Everts /{90 )

B

= Jdiplon Background

g

Faiw BG [Wemin)

@

Gignal

Background normalization by data.  « | 8 P L | m,=170GeV

. i o - Preliminary

Control region (Normalize WW) (CMS):  * [ % Preliminary —_—
all selection except di-lepton invariant & - 4 it g i

mass cut (mll<60GeV). Transverse mass

1) .'i
Ge)

CMS Physics TDR 2006

Signal region Control region
[ [ somsmame | Ho W b ] . CMS fullSimulation. L=10R" [ " CMS ful simulation. L=10"
H— WW— 21, m =185GeV

MNLO cross sectons

R —— MNLO cross sections 7

ry
]

12GeV <m, <40 GeV ]

—

TTTTT
s gl
ETTES PR AR T

inclusive . ]
‘léﬂ 100 0D 20 40 &0 80 100 120 140 160 18 60 80 100 120 140 160 180
- D
m,, [GeVicT] I By

Will observe 56 excess (160GeV) at 1fb™L. CMS Physics TDR 2006

Martch.3rd.2008 Moriond EW 2008 S. Tsuno 16

Luminosily needed for @ Sa dlxmm[h"]

I
=]
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... and exotica Bellan

CMS 7’ discovery reach with dielectons and dimuons,  — > Symmeltry between Left and Right

]

7' .

- SU (3)@SU_(2)®@SU (2)@U (1)
Zﬁ? C R L Y

»> Signature:

] T i . R S A
:-«1 0 — di-lepton + 2 jets for W
8
> - | lepton + 2 jets for heavy neutrino N,
§1D """""""""""""""""""" Luminosity ™ éann—'"" LR
= needed for 2 350
= : s
o b [ .2osignal | S 300
=
250
| 200
10-1 S —— Wl it
h 1 150—
- 100—
)10 50—

1 2 3 4

[ 5 6 500 1000 1500 2000 2500 3000
Z' mass (TeV) ME"® GeV
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... and even more exotica Bellan

Could be discovered with

'4: o Randall Sundrum Graviton: G — ee i
— sl .
* nE & ]. CMS: Full Simulation and reconstruction I ¢ i MD <5 TeV
O c=0.01 andj L =100 "
(= 1“ o 1GEE‘ —% L ¥ [ & F & & | F F F I [ 3 |"5
- 8 E =
::l' 16 W pp— QCD (Py> 600.GeV -
*g 14 m= 1.5TeV B SUSY (SUGRA poiat 5 ‘
= 2 5 TeV BH (1-6)
m - 5TeVBH (n=2) 3
* :
ﬁh“lq__L
1
e 1 | I P H_E
0 1000 200D 3000

Missing P~ {GeV)

14 15 16 17 18 19 2 21
Mass (TeVic))

But Lisa Randall’s
comments

BH—(qandg:leptons:ZandW:vandG: H : vy )
= (72% : 11% : 8% 6% : 2% 1 1%)
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« When we find the new physics
— its effects will be seen in many places
 where it is now hidden
 But where to look now?
— Tevatron (CDF/D0) -> LHC (ATLAS/CMS)
— BELLE, BaBar & CLEO - LHCb
— Neutrinos
— Rare K, u decays
— Precision measurements
— Astroparticle physics
— Cosmology

Where to find the new physics?
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2.
sl

“The great tragedy of Science — the
slaying of a beautiful hypothesis by an
ugly fact” T.H. Huxley

 We have many “beautiful hypotheses”

— from the LHC?
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Dark Matter Heavy Flavour
Astroparticle Neutrinos EW & QCD

vl LI

Standard Model is still inigood she

INEWAPhYSICS| IS probably just around the corner
IBHG will soon be with us

LHC
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| ... and finally 7 _

' SCROLL OF HONOUR

Tran Thanh vaw,
Lgdia (cowomiolowFagard

=

_Jean-Marie Frére

and all of the organisers
§ hotel statf
for a wonderful “Morional”



