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General Introduction to Rare decays The B=K*vv and B—Kvv system
_ * Electroweak penguin (loop diagrams) radiated processes (b—s):
* The Standard Model (SM) has been able to explain Effr“”ﬂthtiﬁ“’éi 1(:*1_01%?'(9230?5;"['%’9 -on/0406184] - Flavor changing neutral current (FCNC) prohibited in SM at tree level
coherently (almost) all the experimental evidence P EE——————————— - Sensitive to Higgs, SUSY particles, light dark matter (LDM)
of electroweak and strong interactions " | loiesne s oL 005 | % | | :
* Cabibbo-Kobayashi-Maskawa (CKM) picture has - T % )
been able to explain all the measurements in the 1.0 ' Amy& Amg
flavor sector N _
0.5 — -
- BUT everybody is eager for New Physics (NP) i AM;
* Currently two complementary ap|_oroaches: = o0 mm /A BT~ - _ (W. Altmannshofer et al. TUM-HEP-709-09)
- Explore unopened energy frontiers (LHC) A ! * b—>svv model independent phenomenology: | T
-M isely vi | hich i : . : |
test high energy scales (flavor factories) 5| — BR(B-KvY) = 4.5x10°(1-2n)e
g gy 0.5 - Y. * BR(B—K*vv) = 6.8x10°%(1+1.31n)e? B
& ] * FL(B—>K*vv) =0.54(1+21)/(1+1.317 7o i —
* Rare decays are prolific ground and clean probes ol : e T ( ) ) ( +3ﬂ) du ) s
for this: h : m. E sol. w/cos 2B <0 : e —— — —_— I 2 — 2 7
- If a suppressed decay is observed above SM e v o aicL =058 ) dcosf s 4(1 <Fp>)sin"+ ) <Fp > cosd it
prediction = Clean Sign O.I: NP _1_§1 Ol L |-0|5| L |0|0| L] |0|5| L |1|0| L |1|5| L | |20 W 0.0 0.5
- If L i NP ' ' | | | _ | | | v ¢
an UL Is set = scenarios are constrained P - K direction in B rest frame s Good sensitivity to NP through angular distribution
- K direction in K* rest frame
What is the SuperB project? The conception of the SuperB detector
* SuperB detector concept is based on BaBar
- Silicon vertex detector (SVT : - Electromagnetic Calorimeter (EMC
 SuperB aims at the construction of a very high luminosity asymmetric e*e” flavor factory: - Drift Chamber (DCH) ( )} Tracking system Instrumen?ed Flux Return (IFIS{) )
_ _ _ - Cherenkov detector (DIRC) = K/r identification
SuperB interaction region \
* Reuse a number of components __
from BaBar: flux-return-steel, 3
Super conducting coil, barrel EMC, E fion:Detector
DIRC fused silica radiators =
* Other components will be replaced £ -
with new ones which can reliably 2005__ -
operate at the SuperB luminosity ¢ | Solenoid |
b 1 Large Piwinski angle and crabbed waist scheme and lower boost - D{:tc
* Aims: . 00 E— EM Calorimeter
* Two new devises are proposed to
- Operate with a reduced boost v = 0.28 (BaBar/Belle is 0.56) = higher hermeticity further im propas _ 2 - 1 O\
_ : _ a6 > 1 prove the hermiticiy: - Bwd-EMC A
- Very high luminosity of 1x10°cm™s™ or more (100 more than BaBar/Belle) - a forward PID devise based on time £ —» | IGiYEN e <+ Fwd-PID
- High reliability - - = :
of flight measurements (fTOF : - .
- Polarized e beam at interaction point = 1 physics -5 bac?(ward EMC (de-E(MC) ) o e beam = = ~<— e’ beam
- Ability to collide at the Y(4S) and at J/Ay masses = B and D physics """""_'S'l]'d""'"""""_'él]'l']"""""""'_'1'11'6""""""""""""""' "'1"']'0""""""""'2"|]h"""""'""'5!]6"“""""'
By = 0.28 Vertex detector
The experimental technique and current status Some preliminary results
* Most of the searches of rare B decays performed by exploiting the Recoil Technique: * Use SuperB fast simulation to quantify the potential on rare B decays of different
Breco: full (partial) reconstruction of one Pce)tuer(:‘te(:\rt C[i)eGq;nteet ;iteez.(DG)
B into a hadronic (semi-leptonic) final state - BaBar detector with previous boost of By = 0.56
- SuperB baseline (lower boost By = 0.28 for higher hermeticity)

Brecoil: look for the signal signature, - SuperB base line + fTOF
* Currently, dominant systematic is MC statistics. Systematics rescaled with luminosity

" . .
Bz WYED BB EEIIEE o CellEne] * Results: fTOF effect is to reduce statistics needed for observation by a factor of ~5%.

(charged+neutral) particles + Missing Energy Expects observation (50) with a luminosity of
- B> Kvv (left bottom plot): ~43 ab™
Hadronic Breco: B— DX Semi-Leptonic Breco: B—Dlv - B> K*vv (right bottom plot): ~51 ab™
« Use D as a seed to add X system « Use D as a seed and a lepton to *
compatible with B hypothesis form a DI pair (I = e*,u%) — BR(B%KVV) R v BR(B%KVV) _
(X = nn* mK* rK®_ qn® and n+m+r+q<6) « Kinematics is unconstrained @ | | - Wlith 51I ab’ claxpecl:ts |

With 51 ab™ expects

: : : due to neutrino 6 T T ToEEER= e 6:—
« Kinematics constrained completely @ o cinh 000 = : o ‘sinn .
- Low reconstruction * Higher re_construg:tion Ol = 5_18A>pl‘9CISI0n i 4 =~ 20%precision - -
efficiencies (~0.4%) @ efficiencies (~2.0%) e E ............ E ?_ E E
g N — g al- =
B—K(*)vv Analysis strategy: Recoil technique at B-Factories: 7 R . R N E
- B> Kvv: look for single K* or K°_ in Brecoil ||« search for rare decays (10°°) with missing energy - — BaBar (By = 0.56) . : -
. - 0 . . 2_— = v — 2—_ ]
« B> K*vv: look for K**? jn Brecoil. Several (Not possible at hadronic machines) 3 A SuperB base-line (By = 0.28) - i .
modes: K**— K°S1c+ and K*n’, K*>K*r" « Several benchmark channels at SuperB: 1 — Base-line+fTOF B 15 3
- Require opposite charges of Breco and Bo1v, B>K™ vy, .. e e e a0 B0 6070 02030 a0 30 0 70
Brecoil for charged modes integrated Lumilab’] I < 5 ye';tﬁg’agf data.takin g
 Additional cuts on other kinematic variables * Warning: no machine background 05
(K°, and K* mass) and missing energy BABAR included | .
. Main discriminant variable: L e RELLE Right plot: constrain on e-n plane for -
Eextra = £ (extra neutrals in the EMC) SL Recoil (90 million BB pairs)’: Had Recoil (535 million BB pairs)" SuperB expected performances after 0.3 E
BF(B'—K'vv) <5.2x10° BF(B'—>K'vv) <1.4x10° ~3.4 years of data-taking (51 ab™) 0.2 =
K (Kom)vv e Had Recoil (351 million BB pairs)°: BF(B°—K",vv) < 1.6x10™ ]
— BPEM . =
L T e ﬁF;B;’_KRW).f:;”?"_ || BRE oK) < Lo » Current status only set very weak E
. :_ e R a ++ *?COI ( mi -;On palrs) . BF(BO—)K*OVV) < 3.4x10* constrains on NP = 0 iy _:
E B% K*-v-v: BF(B —K VV) < 8.0x10 0 ’ -
£ oF Eextra distribution for: PN S s - - - h E
5 F signal (black) and * K. F. Chen et al. [BELLE Collaboration], Phys. Rev. Lett. 99, 221802 (2007). t Vt\":r;atredlt'lged fraBCt"?;: 8f ItSbIeXpeCt -0.2 Current Status -
e °F 2 B. Aubert et al. [BaBar collaboration], Phys.Rev. Lett. 101801 (2005) rB wi -
E - | background (other colors) 3 H.Kium srn Igera:alf o?t:; ;(;Bilrocr:"l:l:oratig:, a(:;iv:ﬁep-ex/08052365 (2008). O a . .a ase upe € able 0.3 - SuperB 68% prob_:
2 4 B. Aubert et al. [BaBar collaboration], Phys.Rev.D78:072007,2008 Slgnlflcantly reduce parameter space I SuperB 95% prob 3
k All measurements (all upper limits!) of NP -0.4 Current Theo erroF
. Y still consistent with SM expectation * Hopefully NP effects will be spotted 0.5 X T Sy

| 'E._;wm;u, " after a couple years of running! c
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