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Status of BTeV Simulations
« MCFAST: | |

— New geometry for the BTeV Proposal available a few weeks ago
(Silicon pixel doublets rather than triplets)

— MCFAST version 5.0 (necessary for fer new geometry) released a
few weeks ago

— Shower algorithm similar to CDF

« BTeVGEANT

~ Available a few weeks ago
— Uses “BTeV Proposal” geometry
— New shower clustering algorithm available (similar to CLEO)



General Plan

Set up infrastructure (essential for generating large MC
samples) |

— Setup MCFAST and BTEV libraries at Minnesota

— Learn MCFAST, write NTUPLE maker/analysis code

— Set up Monte Carlo FARM scripts
Understand Br->Krutu , B->K%u+u- (KO*->K+m)

— All charged tracks -- MCFAST should do a good job

— Use these simple decays to test new geometry and MCFAST
Use BTeVGeant to study states with e*e
Use BTeVGeant to simulate b->sy signal

It 1s likely we will have to rely on MCFAST to simulate
many backgrounds, therefore:

— Comparisons between GEANT and MCFAST will need to be done
Inclusive analyses of b->s * - and b->sy



Exclusive B*-> K*u*w Analysis

Look at distributions in signal and background to see
which cuts to use

Background sample i§ :
— Pre-select to contain a b-bbar pair and at least two muons_
— Can generate >3M week at MN
— Presently only write out NTUPLE (events one Very large)

— 250K used in this analysis, 2.5M generated with NTUPLE bug--
couldn’t be used, but can regenerate in ~5 days_ ({o ob™'/5 a %%)

Fully tagged K" combinations used for signal
distributions
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Exclusive B*-> K*u*u Selection Criteria

e Decaylength: /0, >7  (Need now-lb backarownd o r*p*twwﬁ\

* B vertex probability : PROB(b vertex) > 0.01

* Primary vertex probability : PROB(primary vertex) > 0.01
* B impact parameter : b,/c(b,) < 2.5 |

* Kimpact parameter : b, /c(b,) > 2.5

* B momentum : p(B) > 20 GeV/c

e J/psiand psi’ mass: Cut 100 MeV/c? about PDG value
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Estimates of Sensitivity

Quantty @~ pTDRCuts pTDR/new geom New cuts/geom.|
Eff(signal) - E5CGvia)  2.028%  2.0% | 1.9%

B00%  BOO%  80.0%-

/L) 12 18pb-1  5lpb-1

N(bckg) (4.7-5.7)/int(L) | *
N(bckg) (4.7-5.7)/year 40,000 2460028000~  (0ooo 8000~

N(bckg) under signal = 3000 1450 1746 750 BOO.

N(signal)/year =~ 1120 [(12¢ 896  |O(Y{ BST:

Signal/Bckg | 0.4 06 r 1.4



Summary of Exclusive B*-> K u

Significant improvement in S/B from previous pTDR
estimate, primarily due to

— Optimized b vertex cut

— Cut to kaon impact parameter relative to primary vertex

— Cut to B momentum

b and b-daughter hadron impact parameter cuts look very
promising

Need to understand non-B physics and beam backgrounds

— What kind of background rejection will b vertex and impact
parameter cuts give us?

Regeneration of large b background sample underway



Inclusive b->s
« CLEO teChI}ique:

— Select -
— Select K and 0-4 pions (<=1 1)

— Form figure-of-merit based on beam-constrained mass and energy
conservation

 BTeV situation:
— No beam constraint
But, B impact parameter (point-back) sensitive to wrong
combinations (momentum conservation)
— Cuts to daughters which point back to the primary vertex will
reduce combinatorics from non-B tracks
— Excellent K/t separation from RICH

— Preliminary B*->K*u*u results on background rejection look
encouraging



Inclusive b->sy
* CLEO technique:

— Select y
— Select K and 1-4 pions (<=1 11")

— Two techniques:
+ Form figure-of-merit based on beam-constrained mass and energy
conservation
» Event shapes variables (eg, thrust axis, Fox-Wolfram moment, etc.) as
input to a neural network

e BTeV situation:
— No beam constraint
- Hard photon p, spectrum relative to background

— Excellent K/m separation from RICH



Plans
Main goal is the BTeV proposal (May):

— Exclusive b->s u*i (and b->s e'e’)
— Inclusive studies of b->s * -

— b->sv
For the workshop document
— Anything we can get done in time

We have laid much of the groundwork for this to happen:

— BTeV(GEANT) and MCFAST set up on MN cluster (>3 million
MCFAST/week)NF ARNML  runnlng as T speak.

— Analysis package/NTUPLE working

— We understand the cuts for the leptonic channels
Preliminary B*->K*u*u signal/background estimates look
encouraging



