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his not always T, K:
how to make a discovery

“by changing one line in a selection code ; -)"



Charmless B - hh decays

O Glasgow interested in looking for this family of ra re decays

O First studies done with DC04 data by Charlotte Newb vy
0 CERN-THESIS 2007-018
O Expect~ 2000 B ,; - KKand B ¢ - mutevents per nominal year

assuming branching ratios 10x smaller than B ; - TuT, etc.

O We will look at these decays but will focus on bary  onic decays ...

... see next slides
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Charmless baryonic B decays: theoretical predictions
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Charmless baryonic B decays: measurements (1/3)

Heavy Flavor Averaging Group No 2-body decay
Aug. 2007 discovered

Compilation of BT Baryonic Branching Fractions
All branching fractions sre in units of 107%: limits are 90% CL

In PDG2006  New since PDG2006 (preliminary)  New since PDGZ006 (published)

| RPP# Iede PDG2008 Avg, BABAR Eelle CLEO New Avg. |
236 gt SNl 160+£0204 0261 16829240121 =160 1.69+0H
289 oot 5.6+ 1.0 B7+054+041 50930240304 6.2410-%
290 Gt ¢ = 0,001 < 0.00 = 0.091 = 0.09
291 F220NE* < 041 = 041 = 0.41
203 pA(1520) =15 =15 <15
204 TRt 10,3552 5E3+154+1.3¢ 103435402 66417
— Fr(R2A1)E+ * MNew < 0,77 = 0.77
295 ol < 0.49 = 0,32 <15 <« 032
— ot MNew 300505 4+ 0,33 3.00105%
— p2(1385)° MNew = 047 = 047
— ATR MNew = 0.32 = 0.82
200 AdTt = 2.8 <281 <28t
300 ARET 20709 + 0.4 20702404 ¢ 29058
301 A'p = 380 = 142 <380 = 142
302 Aty < 150 = 0,14 <150 =014

tDi-baryon mase iz less than 2.85 GeV/e®; 1 Charmonium decays to pF have been statistically

subtracted.

I The charmonium mass region has been vetoed. * Product BF - daughter BF taken to be 100%:
S({1540) T+t — Ht+p (pentaquark candidate);



Charmless baryonic B decays: measurements (2/3)

No 2-body decay
Heavy Flavor Averaging Group discovered
Aug. 2007

Compilation of B” Baryonic Branching Fractions
All branching fractions are in units of 107" limits are 90% CL

In PDG2006  New since PDG2006 (preliminary) — New since PDG2006 (published )

| RPP# Mode PDG2006 Avg. BABAR Belle CLEO New Avg, |
266 PP < 0.27 < 0.27 < 0.11 <14 <011
268 k" 2125 30+£05+03+ 24000544028 ¢ 2731847
264 otp *+ < 0.23 < 0.05 < 0.23 < 0.05
— £7(2221 )K" * New < 0.45 < 0.45
270 ppk*" <78 1.47 4+ 045+ 0.40 £ <761 1.5+ 0.6
= Fr(2221) K% * New < 0.15 < 0.15
271 pAT 26+ 0.5 330+ 053+031 32395 +029 <13 325005
— po(1385)~ New < 0.26 < 0.26
B AR New = (.93 < (.93
272 pAK~ < 0.82 < 0.82 < 0.82
273 prm <38 <38 < 3.8
274 AR < 0.69 < 0.32 219 <03

§Di-barvon mass is less than 2.85 GeV/c*;  Charmonium decays to pp have been statistically
subtracted. I The charmonium mass region has been vetoed. * Product BF - daughter BE taken
to he 100%; ©(1540)% — pR" | pentaquark candidate).
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Charmless baryonic B decays: measurements (3/3)

O Several 3-body decays observed by BaBar and/or Belle ; e.qg.:
B~ pAmr , B" - ppr , B’ - ppK®
B* - ppK™™ , B" - AAK® , B* = pAy
 Branching fractions ~19

O No 2-body decays yet discovered! At least at the le  vel of 10 -7-ish ...

L Note: calculations tricky and not all “schools” in a greement ...



Conclusions

O No 2-body baryonic charmless decays observed so far

0 Theoretical calculations/predictions do not always agree

0 some limits already exclude certain models

O Particular interest in pp mode: is easiest for LHCb
= we could expect of order 1000-3000 events per nomin  al year
= selection should be simpler thanforB ; - KKand B - 10T

do not expect many p and p per event forming a good vertex
L Observation should be easy with early data

= Possible observation by LHCb of first 2-body baryoni c B decay

0 We could also look e.g. at A’s ...



