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‘BTI/\:]) Physics Goals

e

Detailed study of CP violation in the B sector

- Precise measurements of standard model parameters
in the b and ¢ quark systems

- Search for physics beyond the Standard Model



How do you do this?

-High statistics production of B; and B,
(Bé Ah and charm too!)

- Reconstruct large samples of events in some
key modes, but try to save all useful data.

-Good triggering

-Good vertex resolution
-Boosted Heavy Flavors

-Good mass resolution

-Good Particle 1D

-Have to cover a lot, really well.
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A case study pg° . PT
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-Want to over-constrain CKM, look for new Physics.
- Need to make lots of measurements

bd triangle
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A challenge p°_. pg ‘

B° — PR - is rare ( about 1 / 36000 B’ decays )
- Contains a m°, charged T’s too.
- and to extract o you need to do a time
resolved Dalitz analysis (Snyder and Qnmn)
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AddB’ modes, penguins cancel. f
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BTeV at the Tevatron
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BleV Detector Layout
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-Pixels in 1st level trigger (1/100)
‘ (Crude Vertex, Impact)

- 2nd level, add Straws, Stri

(1/10)
(Better Vertex, 1))

-3rd Level ~ full tracking (1/2)
(L/c , one prongs)

' Data Rate ~4kHz (~1kHz B's)
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Photon Reconstruction
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-Extra and complimentary trigger for JA

-1D for rare modes and semileptonics

-Magnetized Toroids
~73000 prop tubes
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(B / In Conclusion
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- BTeV is a state of the art detector
well suited to the detailed study

of CP violation in the B sector

- The trigger is designed to be

efficient and flexible (can’t
predict everything)

-The particle ID and calorimetry
will make BTeV very versatile

-Our studies show that we will be
competitive with LHC experiments



Block Diagram of Level 1

Pixd Pattern Track Vertex
System Recognition Reconstruction  Reconstruction
' —¥  FPcA —3 DSP
—3| Associative — ™ Vertex Farm
| —3$ Memory ‘|_>_> DSP 5| (1 DSP per crossing)
3 Track Farm
Average E’: (4 DSPs per crossing) Average
' L atency: Latency:
0.4 s Average 250 s
| Latency:.
200 s
' Average latency for the Level 1 trigger: 0.5 ms

Number of DSPs (e.g. TM S320C6701):

2000 + 500 = 2500 .




BTeV Pixd Trigger (FPGA)

-Form Hit Clusters, sort by quadrant (More Parallel)
-Search “In out” and “QOut In” in precision bend view
-Start near pipe and near edge — Use Beam/Material constraints
-Find Confirming hit, then match non-bend pixels

-Passoninfoto DSP's
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BTeV Pixe Trigger (DSP Part A)

DSP’' s Form tracks form segments found by FPGA'’s

-BTeVGEANT contains hadronic |- Trackl ng 85% efficient > 5GeV
interactions, g conversions, d-rays | | S T

-Pixel hits have non-Gaussian tails |
(derived from test beam data)

| | _ After clean up cuts
-Average of 2 interactionsper | | T

crossing

Tracks get passed to Vertex
DSP

10 15 )

Momentum of tracksin fiducial



Fraction of events that satisfy the Level 1 trigger

BTeV Pixel Trigger (DSP Part B)

Trigger Efficiency for B, - D K
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Impact parameter cut in units of o

Keep ~50% of B's

Reject 99% of min bias

-Form Verticies

Fraction of events that satisfy the Level 1 trigger

-Require 2 tracks:
a) Within 2mm of primary

b) > 6 “erors’ of impact
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L1 Trigger Performance

State efficiency(%)  state efficiency(%)
B® p'p 63 B°® K*pr 63
B.® DK 71 B°® Jy K, 50
B-® DoK- 70 B.® JyK*" 68
B-® Ky 27 B°® rop° 56

¢ Full GEANT simulations including pattern
recognition done for trigger

Refinements and Recoveriesin Level 2 and Level 3



Glganing UpSeqmens: The Nouie

Pixel hits after 18 segment finding
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Thisisthe most Dramatic change..



