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••  ΥΥ(5S) event scenario(5S) event scenario
•• SM and New Physics with  SM and New Physics with ΥΥ(5S)(5S)

presentpresent
near futurenear future
far futurefar future
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2ϒ(5S) physics outline

Bs meson: familiar but different
• Similarity (hadronic) w Bu/d:

  Spectator dominates, incl. some CP modes
  -> well-defined expectation on overall

properties (lifetime, semileptonic)
  -> test quark-hadron duality,
  -> fine-tune HQ hadronic models
  -> spectroscopy (masses, event fractions)

• Difference (CKM):
  high mixing rate
  low CP-asymmetry
  ΔΓCP/Γ=O(10%) -> differences in
      CP, flavor eigenstates
-> windows to New Physics in suppressed modes, CP asym

CLEO
PRL 54, 381 (1985)

ϒ(5S) -> Bs
(*)Bs

(*)

Bq
(*)Bq

(*)

BqBq
(*)π

BqBqππ

Bs
*->Bsγ (100%)
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3Why study Bs in e+e– -> ϒ(5S) vs hadron collider?

CLEO
PRL 54, 381 (1985)

ϒ(5S) -> Bs
(*)Bs

(*)

Bq
(*)Bq

(*)

BqBq
(*)π

BqBqππ

• Pro
~zero uncertainty on production model
trigger efficiency -> 100%
high efficiencies: high multiplicities, gamma
direct bb count -> absolute branching fractions
exclusive pair events -> inclusive rates
near-threshold -> partial reconstruction
well-understood detector, Υ(4S) data ->

       low systematic uncertainty
• Con

beam priority
low rate compared to hadron machine
insufficient boost vis-à-vis Bs mixing

• PRO - opportunity exists!
existing experiment, high luminosity, ability to run at Υ(5S)
current data (1.86 fb–1, June 2005): learn about Υ(5S), Bs

(*) mass
near future (+21.7 fb–1, June 2006): branching fractions, lifetime
far future (100-500 fb–1): rare decays, CP studies, seeking more ideas!
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4Present: ϒ(5S) “engineering run”

KEKB operation:
• peak scan (5 pts, 30 pb–1 ea) 30 pb–1 pts, -> 10869 MeV (consistent w CESR)
• @peak: smooth operation, Lmax ~ 1.39 x 1034 cm–2s-1

ϒ(5S) properties:
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5Present:

Decays Search

b->s penguin/b->u spectator

b->s penguin

intrinsic penguin

spectator
Best

Theory
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Bs properties:
M(Bs*) = 5418±1±3 MeV/c2

M(Bs) = 5370±1±3 MeV/c2

hint?

(K. Sudoh)
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6Near future: 23.6 fb–1

more Υ(5S):

sort out events
(needed to 
understand 
backgrounds
for Bs studies)

(Pierini)

Lmax ~ 1.65 x 1034 cm–2s-1
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7Near future: Bs decay rates

(Drutskoy)

Plus, time-dependent:
• lifetime
• studies toward ΔΓ/Γ
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8Near/far future: search/reconstruct
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9

window on some New Physics models: not accessible at hadron colliders

(Drutskoy)
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10

(Pierini)

(Drutskoy)

30 ab–1
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11

(Pierini)

Plus, A. Soni:
Radiative Bs decays 
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12

Time-dependent measurement
(used@Tevatron)
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13Outlook

Υ(5S): opportunity at B-factory
Current data (24 fb–1 =5x106 Bs’s):

properties of Υ(5S), Bs
(*) mass

reconstruct favored Bs decays (exclusive & inclusive)
tests of flavor SU(3)
ΔΓCP/Γ via Ds

(*)Ds
(*) branching fraction

find/limit NP for rare modes, esp. γγ, φγ
time-dependent measurements:

lifetime, CP asymmetries, ΔΓCP/Γ, ΔΓ/Γ
Future (100-500+ fb–1):

rare hadronic (NP, φ3)
radiative decays (NP, |Vtd/Vts|)
CP asymmetries
prospect: experimentally feasible but need strong theoretical motivation

    

Please think about the possibilities!


