
D; Run2 detector
Linacupgrade,main injector, newantiproton storagering
Extensiveupgradeof D; setector

CentralFiber Tracker (CFT)
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Light from �b ersconvertedinto electricalpulses
by cryogenicphotondetectors

� Scintillating�b ers(; = 830� m)
� Up to j� j = 1:7
� 20 cm < r < 51 cm
� 8 doublelayers
� 77 000channels
� Hit resolution� 100� m

SiliconMicrostripTracker (SMT)

� 6 barrels(12 cm long,4 layers)
and16 disks

� 793000channelsof electronics
(112 000axialchannels)

� SMT hit resolution' 10 � m

Highresolutionmeasurementsof particle tracks,chargedparticle
momentaandsecondary verticesfor heavy
avour identi�cation

The D ; Silicon Track Trigger

Lars Sonnenschein

Boston Univ ersit y

The Level-2 Silicon Track Trigger preprocessor(L2STT) of the D; detec-
tor in Run I I is presented. It performsa precisereconstruction of charged
particle tracks in the Cenral Fiber Tracker (CFT) and the Silicon Mi-
crostrip Tracker (SMT). Events with displaced tracks originating from
the decay of long lived particles such asB hadronsare triggered on. The
presenceof b quarks contained in such hadrons is relevant for B physics
and a signature of top quark decays and Higgs bosondecays.
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D; Triggersystem

4.2� s decision time 100� s decision time

. 3kHz

IdeaandExpectedbene�ts

Needto make
veryfast decisions!

Interestingphysicscan
be identi�ed by b quarks

� b quarks are key in manyareas:
� TriggeringZ ! b�b (increasedyield � 6)

- Controlsamplefor b jet energycalibration
- massresolution,
- b trigger and tagginge�ciencies

� B physics
- Lower p? thresholdon leptontriggers

� top quark physics(t ! Wb)
- Factor of 2 gain in top massresolution

� HiggsPhysics(ZH ! � �� b�b)
- Doubletrigger e�ciency

� B hadronshave�nite lifetime
� travel mm's before decay
� ) displacedtracks

� Triggeron displacedtracks
� usingSMT precision
� IP resolution55 � m @high p?

(Including35 � m from beamspot)

Beamspot Monitoring andCorrection
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Critical for the STT
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� Beamspot determinedby vertexmonitoring
� At beginningof run currentvaluesare downloadedto STT
� Beamhasto be stableduringa run ( � ten's of microns)
� Impactparameterdeterminedwith respect to beamspot

Absolutebeamspot
limits for STT:
� position< 1 mm
� tilt < 5 � 10� 4

Impactparameterresolution
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STT Impact Parameter Entries  16636

Mean   0.0001286

RMS    0.008694

 / ndf 2c   1344 / 684

Constant  1.048± 89.21 

Mean      5.487e-05± 5.84e-05 

Sigma     5.692e-05± 0.006727 
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STT Impact Parameter
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IP resolution vs. track pt  / ndf 2c  81.74 / 7

A         5.054e-05± 0.005201 

B         0.0001875± 0.007288 

 / ndf 2c  81.74 / 7

A         5.054e-05± 0.005201 

B         0.0001875± 0.007288 
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IP resolution vs. track pt

The top plot shows
the impactparame-
ter of STT tracks
obtainedfrom data
taken with the D;
detector. The bot-
tom plot shows the
impact parameter
resolution of STT
tracksasa function
of their track trans-
versemomenta.

STT ConceptualSchematic

road

� 2 mm
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� L1CTT ) tracks in CFT
- De�ne road in SMT

� Selectaxial SMT hits in roads
� Fit trajectory to L1CTT+SMT hits

- Measurep? , IP and azimuth �
� Sendresults to L2
� PassL1CTT information to L2
� SendL2 output + SMT clustersto L3


