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COMMENTS &

PERSPECTIVES @VALENCIA

* A branch of physics where there is evidence that something ‘new’
1S going on
> Deserves full investigation!
. Need to observe as many modes as p0331b1e in a large range of masses
t of th: b d mod BF tst t
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east times more stat.

> Could exp101t the possibility to scan in energy

» A long way before the panorama is clarified.
> The BF picture still needs to be clarified
> SuperB might be needed to say the final word

° Work to be done, starting from this workshop
Systematic deﬁmtlon of theory predictions in the most credited models

. Coll on of material on current results in order to sharpen the case for
new enomena

- Stud of the impact of a SuperBF on this picture, in the context of its
competitors
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Two more charged particles
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NEWS FROM

SPECTROSCOPY

* Energy scan perfomed by PEP-II

> Test of techniques for eventual SuperB scan in the cc~
area (or above 11.2 GeV?)

Fi
= ]

.flig_.;q' T piE EF B E Region explored
s AR AL BABAR - with
EL preliminary = ynprecedented o
- detail. IR

¥(10860) | Interpretation of

II;‘._ ¥ ':."' }II}DEUJ _, Etructures made nb ||.II|.II|-'\II-:'.-IIII:II|
- \ i ok Z Y WA [GeV]
| ! ’ - difficult by T 10860 TI11020)

= R RS T N R
. A N (T T LR S threshold mass (GeV ) 10.876 = 0.002 | 10.996 < 0.002
] ’ ] { L
=T i ] width | Mel') 1.3 =4 B Tl |
T TR | B Y S ™. T | B | RN | & effects. & (rad) 211+ 012 | 0.12+0.07
| ” - GeV _ PIMG mass (GeV) | 10,865 £ 0,008 |11.019 &+ 0.008
Vs [GeV] PDC width (MeV)| 110413 | 79+ 16




OVERVIEW OF
DEVELOPMENTS

Three directions

1. Interplay and complementarity with other experiments
TODAY: Panda

2. Experimental effects = full simulation

3. Other physics

> TODAY:
* Higgs searches
 Decoherence and CPT



PANDA AT FAIR
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QCD Systems to be Studied in PANDA
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PANDA VS SUPERB (1)

 Common coverage of all chamonium states (up to
sqrt(s)~5GeV)

* Panda very suited for measurement of widths and form
factors: eccellent center of mass resolution

512 3h12E 31
vs [MeV]



PANDA VS SUPERB (1)
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SIMULATION NEEDS

Valentina Santoro has agreed to run some simulations

The goal is to have enough statistics to have unmistakable signals
(full reco)

> Relatively little dependence on detector performances
> We just need to be sure nothing is worsened too much wrt BaBar

Critical need: machine background

Major worries: ISR reconstruction (missing mass) and neutrals
> Choise of modes to simulate (~50K each):

s et+e- 2 Yyir , Y2D.OD® [most interesting final state and testing ISR]
* B02>X+K- , X+ J/yn+n0 [testing PID and n0 reco]

Time scale: end of year



Sensitivity to little Higgs
Update since Valencia

We have incorporated in our study (arX1v:0810.4763 [hep-ph]):

 All constraints from B-physics, LEP and g-2 using NMSSMtools
[hep-ph/0406215], including the recent discovery of the n,(1S)

state by BaBaR Method: search for Y(nS)=> Ay, A->11

* exclusive reco
* lepton universality in YnS) decays

» More complete expressions on branching ratios taking into account

the mixing of pseudoscalar Higgs A, with all n,(n'S) states

below open bottom threshold (n=1, 2, 3).

 2-sigma region of discovery in a X, - M,, plot is shown

Miguel-Angel Sanchis-Lozano 13 SuperB Workshop
IFIC-Valencia Warwick April 14-17, 2009



Whatif = A {A‘{ l y ..
there exists a light CP-odd Higgs of about 10 GeV?
We have checked that current BLEP bounds can be evaded in the NMSSM

8 A high luminosity B factory is the ideal place to discover/study such a
light Higgs boson using YY(nS) (n=1,2,3) by looking at
- decay into t* 1 (y): Lepton universality test In progress
- direct searches for monochromatic photons (1- or 2-peak scenario)
- decay into hadrons via the nm,, component of the A,

8  Higher states like YY(4S) could be considered at a Super B factory

8 Related topics: B, decay, muon g-2 anomaly, light dark matter ...

8 Difficult but not impossible discovery scenario for a light A, at the LHC
Moreover Higgses other than the light pseudoscalar would be at LHC reach!

1 The seek of the A, boson can be seen as complementary/prior to other
searches to be performed at the LHC/ILC



CPTV AND QUANTUM

COHERENCE

* New topic [Not so sure how much it belongs to this WG...
]

* Talk from A. Di Domenico (KLOE) on applications to B-
Physics of Kaon studies

» Possible CPT Violation:

1) in eigenstate definition
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Test of quantum coherence
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Feynman described the \ Decoherence parameter:

phenomenon of interference as s =0 — QM
containing “the only mistery” of

quantum mechanics S =1 — total decoherence

(also known as Furry's hypothesis

or spontaneous factorization)

Special case if £=0
(totally destructive QM interference): [W.Furry, PR 49 (1936) 393]

I(f.f:Ar=0)=0

A. Di Domenico SuperB Physics Workshop - Physics Department, University of Warwick, - April 16th, 2009, UK 17



Decoherence and CPT violation

Modified Liouville — von Neumann equation for the density matrix of the kaon system:

: _ : i + < extra term inducing
3) P (f) - iHp+ipH ) @ decoherence:
QM pure state == mixed state

Possible decoherence {lllelgllﬂlltllln gravitﬂeffects:

Black hole information loss paradox => Possible decoherence near a black hole.
Hawking [1] suggested that at a microscopic level, in a quantum gravity picture. non-
trivial space-time fluctuations (generically space-time foam) could give rise to
decoherence effects, which would necessarily entail a violation of CPT [2].

J. Ellis et al.[3-6] == model of decoherence for neutral kaons => 3 new CPTV param. a.,,y:

L(p)=L(p:a.p.7)
a.y>0 ., ay>p

2
M

Atmost: a, 3,7 = 0{ J ~2x107 GeV
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CPT and Lorentz invariance violation (SME)

: : costant
z depends on sidereal time t since laboratory | Rotation axis Z EEGE
frame rotates with Earth | -
‘ Aa
f Aa, = 7elAa, + PeAa, cos y S
+ B Aay, sin y sin Qr : :
+ f.Aa, sin y cos Q| i
| at 6 PM.

Q): Earth’s sidereal frequency
¥ : angle between the z lab. axis and
the Earth’s rotation axis

A. Di Domenico SuperB Physics Warkshop - Physics Department, University of Warwick, - April 16th, 2008, UK 35



SUPERB SENSITIVITY

@B-Factories: time dependence of doubly tagged events

Test of Param. Present best measurement SuperB
L~50 ab!
CPT Re z 0.00+ 0.12 +0.3x 1073
CPT Im z (-13.9+7.8) x 1073 + 0.6 x 103
QM oo (2.9 £5.7) x 102 + 3.6 x 1073
oM Esr (0.4+1.7)x 102 +1x103
CPT & QM o, B,y
CPT & EPR corr. Re(w) <0.01 +4x 104
CPT & EPR corr. Im(w)
CPT & Lorentz Aay-0.3Aa; (-3.0 £ 2.4) xAm/AI’ + 1.5 xAm/AI’
x 1015 GeV x 10710 GeV
CPT & Lorentz Aax (-22 £ 7) xAm/AI’ + 4.4 xAm/AI’
x 10715 GeV x 10716 GeV
CPT & Lorentz Aay (-14 £ 12) xAm/AT’ + 7.6 xAm/AI’
x 1071° GeV x 10716 GeV
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Refine the case adding
efficiencies

include
complementarity with
other experiments

SPECTROSCOPY
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