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4% Present experimental
measurements on b—d

mixing and CP violation;

strongly bound the
possibility of
having New Physics
b—s transitions are
still unconstrained
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Study of b—s penguin decays offers

the unique possibility of correlating
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NP effects in decay and mixing
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Running at the Y (5S)

_Z

Belle showed the feasibility of running at the ¥ (5s)
providing already some interesting information

hadronic events at Y(5S)
Qd,s,c conti@

@S) eve& b continu@ Time dependent

\ o and time
integrated studies
(we have Bd and Bs)
bb events
P 'S T

L PRL 54, 381
rd \a Saetlly o
X i

* * * oF " Tos o 12
(BS channel wise)

Bs physics at Y(5S), SLAC semigar, Jan 17,2006, A.Drutskoy
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The Lesson From Belle

T
@ic events at Y(5S)/ Lumi =1.857 fb™
bb continuum included /
bb events N ev = 561,000 + 3,000 + 29,000

/ f=(16.4+1.4+4.1)%

N ev = 92,000 # 8,000 + 23,000
¥

What we can expect

f(B *B_*) = (94 % 6,)% in 30 ab!:
1.6x10° BsBs pairs
B_* channel N ev = 86,500 * 7,500 * 22,509
< © ay 4 10° BsBs pairs in

coherent state (L=0,1)
s of even How much do we loose/gain going to
to B * continuum below Bs*Bs* threshold?
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Separation of B_"'B_‘“events
_Z

* * *
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What we can measure

W
Assuming that:

% Am_ will be known (measured at Tevatron or eventually by LHCb)

4% CMS/ATLAS/LHCb will measure B_—UU
4 LHCb will determine B, mixing phase

a large fraction of B physics is still uncovered
(because this is a physics of decays to neutrals)

4% A large part of BaBar/Belle physics program that cannot

be (well) accessed at hadronic machines (n‘’, @°, Ks vtx, ...)
% Measurement of Y through time-integrated, tree-level

B.—D¢ decays Grossman Ciuchini, Pierini,
4 Measurement of Y through time-integrated, Silvestrini
hep-ph/0602207

+ et 0

penguin B.—SK TR

And (if we can access time-dependent B, observables...)
4 determination of penguin from a full Ciuchini et al.,

isospin fit of B_,—KK and B_—K'K decays 1n preparation
(no “elegant” u-spin!!l!)

4 Who knows (yet) what else? jUSt few examples
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Can we see Bs oscillations?
e

BaBar and Belle measured Am; with very high accuracy
Vertex separation guarantied for B, (To,~Ts,)

S

B, oscillates ~40 times faster in SM (or more in NP case)

We are assuming a vertex 10 times better in superB
simulations (see N.Neri's talk at November workshop)

We need to access the = ”W*W""J'”'//:BS
period of oscillation gmﬂ %H\JMH%H%/TW?
car T AT - B
o AR

—_— ]
A tlns]

We start reproducing measurement of Am; from hadronic
decays 1n BaBar, using toy MC

We use Pravda to simulate B,—D.,t decays (D,—0n, (—KK)
We run toy MC as a function of the boost to

determine the sensitivity to Am,
L iitm—
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. BaBar
We copycat BaBar 30 fb~ _
pY Am; = 0.516 * 0.016 * 0.010
measurement (hep-ex/0112044) T !
4 ~ 5500 signal events E
% ~ 900 background events S
4% m;,, to separate the two S 1000
(Gaussian vs Argus) 2
% At (BaBar RF model) with
ﬂ.‘?.l 522 524 526 528 § 5.3
C=1 & S=0 to determine Am g (GeV/c?)
_ deltaMs_pull SniiI;aM s_e:;:
120—|‘:w"§m 4':1“::;: 300; IIIIIIII _T‘ li,m”’
100;_ :(“:‘:::: 59124:]2 2502_ = _: = A mFIT - A mGEN
80:* Z::lbslml 1:5.:3?:; 200:_ _: pl/tll —
: e | z 7 am
60 E 150, *
40? * 1oo§— —
20" - 50/ =
I B R B S P01 0.012 0014 0.016 0.016 0,02 0.0220.024
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Moving to Y (5S)

e

4 We assume 30 ab™' taken at Belle CM energy (10.689 GeV)

4% We use a symmetric version of the detector
(improvement since November)

4% We assume that only 1/3 of non Bs*Bs* decays are good
(conservative?)

We simulate and reconstruct the decay B’ »DT .

+

Estimated ~2500 signal and ~2000 background events

My =Pyl m,,=p,,—Pg(m,=m, (PDG))|
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Which resolution?(I)

_ZZ

4 Rough estimate (using Am = 20 ps™):

csdmAn)

<<At>—:—ll—::016ps
Am

—
, _ , , T/Am
4% Toy MC studies with different At resolutions:

oscillation

Generation and Multivariate ML fit using reasonable
parameterizations extracted from Pravda Simulation

mREC:|pB| mMISSzlpee_pB(mB:mB(PDG))l \ At )

—

”
N

Babar-1like

sig: Gaussians + exponential tails PDF

bkg: Pol2 and Argus
T _smsmssmmm—m——
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: Which resolution? (II)

_ZZ

At resolution At resolution At resolution
0.17 ps 0.16 ps 0.15 ps

m deltaMs_pull A M pull deltaMs_pull
A Mg pull deltaMs_pull _ _
= Enfries 803 Enfries 832
Enlrhs 7m LA | LI TT 17T T 111 T 1171 | m U ]]39
Mea“ -() m : LI | L TT1 17 TT1T 171 T 17T | ma.n _DD] 552 | an R
i ' - RMS 1536
120 RMS 1343 90 RMS 1396 100
" Underflow 134 r Underflow 87
[ Underflow 213 L ’ P o
Overflow 0 80 Overflow 2 i tegral -
100 Integral 555 - ntegral 667 80 ™l - L
r 21 ndf 108.5/ 15 70F ¥ Indf 5673116 i :
+ C Prob 289709
- Prob 3.171e-16 - Prob 1 846e-06
80 Constant 78.94 + 564 60 Constant 7618+ 433 Constant 67.61 + 415
- Mean 0.1083 + 0.0513 - Mean  0.06:46 + 006099 60 Mean 009485+ 0.06277
Sigma 0.9036 + 0.0489 50r Sigma 1283 + 0053 Sgma 1529 + 0077
40 -
. L 40
_ 30f L

20 I
- 20

10F

Rough estimate
Am confirmed
( need ~ 0.16 ps )
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Am_: ©,, vs boost Py

S
__Z

From Pravda Simulations

/: IEIII T T T 17T T T T T T T T TT1 T TT T T IIIE Needed resolution:
d o9 =
© = =
0'82 .beampipeat1cm . ~ 0.16 ps
0.7 =
0.6 nbeamp'peammm—; 4 Not achievable
0.5E E with lcm beam pipe;
0A4F E 4% Can be obtained
0.3F E with 0.5cm beam
0.2 E pipe and large
0.1 E boost (Py= 0.6-0.7)
of =
By
GAt
L iiirm—m——
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= 0.6 By = 0.

7

Am_:beam pipe=0.5cm

i,

0.8

deltaMs_pull

Entries 497
Mean A.1145
RMS 0.8785
Underflow 37
Overflow 1
Integral 459
¥ indf 2201413
Prob 0.01239
Constant 96.14 £ 6.54
Mean 0.01622 = 0.03486

Sigma 0.7173 £0.0346
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100 '_ Sigma 0.6918 + 0.0252 N Sigma 0.7225 £0.0218
; 80f 3 B
80 B g 07
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i _- 20}
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1 Underflow
G Am ~ 1 p S - 100}~ ovei
80 :*
Probably not competitive but Am_ "
measurement is NOT the goal but wl
a TEST about the feasibility of TD ol
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A still open question...

e

# We presented a very preliminary study (hasty
and not accurate) about Bs potential of a super

B-factory;
% Bs oscillations could be accessed if By > 0.6
and/or with improvements on the At resolution

(hardware and/or vertexing algorithm):

% 1mportant to perform time dependent analysis,
also i1f the Am, measurement should not be
competitive;

% detector and machine requests seems in
contrast with the current orientation...

What's the case for aY (55) running?

G rrrr—————
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Masses, widths, lifetimes, CM momenta

Particle Mass, Width, AM, ¢y, | P,,(BB),
MeV/c?—MeVic>—MeVrc>—HB—mevie—

Y(4S) |10580.0+3.5 |20+2+4

Y(5S) | 10865+8 |110+13

B+ 5279.0 + 0.5 502 | 1282
Bo 5279.4 + 0.5 462 | 1281
B 5325.0 + 0.6 45.8 + 0.4 1075
B, 5365.5 + 1.3 438 | 851
B * 5416.6 + 3.5 51+ 4 415

Bs physics at Y(5S), SLAC seminar, Jan 17,2006, A.Drutskoy
L rrr————
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Number of bb events.

N__(5S) = N_(E=10.519)* L(5S) / L(cont) * (E

cont/ ESS)2 (858/ 8cont)

Y(5S) :  Lumi =1.857 % 0.001 (stat) fb" .
m: \MH"\;J_“& ﬁl
Cont :  Lumi=3.670 £ 0.001 (staf) fb"' o Bt LY
X =
(1.857/3.67)*(10.5189/10.869)? = 0.4740% 0.0019 : *
R T sy .
10 o ZE
€. €. =1.007 £ 0.003 o
10 A;‘/Pvd i , (i ..,_,_.J'j Mgy
N,.(5S) = 561,000 3,000 + 29,000 P

R f= cr(hadrc;ﬂns) / cr(uuf;
N,,(5S) / b1 = 302,000 15,000

CLEO : 0.42fb? N, (5S)/ fb! = 310,000 + 52,000

Bs physics at Y(5S), SLAC seminar, Jan 17,2006, A.Drutskoy
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