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Abstract | The Online Silicon Vertex Tracker (SVT) is the
new trigger processor dedicated to the 2-D reconstruction of
charged particle trajectories at the Level 2 of the CDF trigger. The SVT links the digitized pulse heights found within
the Silicon Vertex detector to the tracks reconstructed in the
Central Outer Tracker by the Level 1 fast track nder. Preliminary tests of the system took place during the October
2000 commissioning run of the Tevatron Collider. During
the April-October 2001 data taking it was possible to evaluate the performance of the system. In this paper we review
the tracking algorithms implemented in the SVT and we report on the performance achieved during the early phase of
run II.
Keywords |CDF,

ing.

Trigger, Data Acquisition, Online Track-

Manuscript received on November 25, 2001.
W. Ashmanskas, M. Baumgart, J. Berryhill, M. Bogdan, R. Culberston, H. Frisch, T. Nakaya, H. Sanders, M. Shochet, U. Yang are
with University of Chicago, Chicago, Illinois 60637 (telephone: +1773-702-8113, e-mail: frisch@uchep.uchicago.edu)
A. Barchiesi, M. Rescigno, S. Sarkar, L. Zanello are with INFN
Roma, P.le Aldo Moro 2, 00185 Roma, Italy (telephone: +39-064991-4356, e-mail: lastname@roma.infn.it)
A. Bardi, A. Belloni, R. Carosi, M. Dell'Orso, S. Donati, S. Galeotti, P. Giannetti, E. Meschi, F. Morsani, D. Passuello, G. Punzi,
L. Ristori, F. Spinella are with INFN Pisa, Via Livornese 1291, 56010
S.Piero A Grado (PI), Italy (telephone: +39-050-880111, e-mail: lastname@pi.infn.it)
I. Fiori is with INFN Padova, Via Marzolo 8, 35131 Padova, Italy
(telephone: +39-049-827-7298, e-mail: irene. ori@pd.infn.it)
M. Bari, S. Belforte, A. M. Zanetti are with INFN Trieste, Area
di Ricerca - Padriciano 99, 34012 Trieste, Italy (telephone: +30-040375-6220, e-mail: lastname@ts.infn.it)
A. Cerri is with Lawrence Berkeley National Laboratory, Physics
Division, 1 Cyclotron Road, Berkeley, CA 94720, USA (telephone:
+1-510-486-4000, e-mail: cerri@fnal.gov
G. Chlachidze, V. Glagolev, A. Semenov are with JINR, Joliot
Curie 6, RU-141980 Dubna, Russian Federation (telephone: +709621-65081)
Y. Liu, L. Moneta, T. Speer, X. Wu are with DPNC 24, quai ErnestAnsermet, CH-1211, Geneve 4, Switzerland (telephone: +41-22-7026111, e-mail: xin.wu@cern.ch)

I. Introduction

The Online Silicon Vertex Tracker (SVT) is the new processor dedicated to the reconstruction of charged particle
trajectories at Level 2 of the CDF trigger. The SVT renes the Level 1 tracking information from the eXtremely
Fast Tracker (XFT), which reconstructs tracks in the Central Outer Tracker (COT), by linking Silicon Vertex Detector (SVX II) hits. Track reconstruction is performed
by the SVT in the plane transverse to the beamline. The
Level 2 latency time is about 20 s, therefore the design of
the SVT has been concentrated on performing the various
tasks in parallel: hit reconstruction from the single strip
pulse height, pattern recognition and nal high precision
track tting.
The core of the SVT is organized as 12 identical systems
(sectors) running in parallel independently [1]-[4]. This architecture derives from the geometry of the SVX II detector which is divided into 12 identical wedges along the
azimuthal angle. The SVX II is also segmented into 6 half
barrels along the beamline [5].
The main functional blocks of each SVT sector are the
Hit Finders, the Associative Memory system, the Hit Bu er
and the Track Fitter. Every time an event is accepted by
the Level 1 trigger, the digitized pulse heights in the Silicon
Vertex detector are sent to the Hit Finders which calculate
hit positions. The hits found by the Hit Finders and the
tracks found in the COT are then fed simultaneously to
the Associative Memory system and to the Hit Bu er [6].
The Associative Memory system performs pattern recognition by selecting for further processing only combinations
of COT tracks and SVXII hits which represent good track
candidates.
This is done by comparing the input data with a stored
set of precalculated patterns in a completely parallel way
[7] [8], using a dedicated custom VLSI chip called AMchip [9]. A pattern is de ned as a combination of ve bins

(\SuperStrips") on ve di erent detector layers: four SuperStrips correspond to the position coordinate of particle
trajectory on four silicon detector layers; the fth SuperStrip is a function of the curvature and azimuthal angle of
the COT track reconstructed by the XFT, and corresponds
to the azimuthal angle of the particle trajectory at a distance of 12 cm from the z axis of the CDF detector. Such
a distance is chosen to maximize the pattern eÆciency, as
determined by simulation studies.
The output of the Associative Memory system is the list
of patterns (\Roads") where at least one hit has been found
on all layers. To reduce the amount of required memory
this pattern recognition process is performed at a coarser
resolution than the full available detector resolution. Simulation studies show that the performance is optimized by
choosing a SuperStrip size of 250 m in the silicon layers
and 5Æ for the azimuthal angle measured by the XFT. Each
Road may contain several hits and therefore several hit
combinations, which are considered as independent track
candidates. The number of patterns is about 32,000 for
each detector sector and corresponds to a 95% track nding eÆciency.
In principle it is possible to generate a bank of pattern
which is 100% eÆcient, but in practice one should also consider e ects which make particles deviate from the ideal
trajectory, such as detector resolution smearing, multiple
scattering, etc. Those e ects generate a huge number of
extremely improbable patterns, which blow the bank size
up. Therefore it is necessary to use a bank which is partially ineÆcient. The list of Roads found by the Associative
Memory system is sent to the Hit Bu er, which retrieves
the original full-resolution silicon hit coordinates and the
XFT track associated with each Road and delivers them to
the Track Fitter. The Track Fitters check all the hit combinations in each Road and calculate the track parameters
with full detector precision.
The physics motivation for the SVT is triggering on B
decay vertices by selecting tracks with large impact parameter. This is particularly useful in CDF where B hadrons
have a decay length of the order of 500 m and decay into
tracks with impact parameter of the order of 100 m. This
characteristic is used to reduce the inclusive pp background
which is about 1000 times larger at production. Trigger
simulation has shown that by triggering on impact parameter it is possible to occupy an acceptable fraction of the
CDF trigger bandwidth and to collect signi cant samples
of several kinds of purely hadronic B decays like B ! 
and Bs ! Ds which are extremely interesting respectively
for CP violation and Bs mixing measurements [10].
A typical trigger path will require two tracks with PT > 2
GeV/c at Level 1 from the XFT with a '30 kHz expected accept rate that will be reduced to '30 Hz when
including impact parameter in the cuts, typically 100 m
< jd1 j; jd2 j < 1 mm.
In the following we review the tracking algorithm implemented in the SVT and we report on the results of the
analysis of the data taken during the commissioning run
of CDF and the early phase of run II (April-October 2001
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Fig. 1. Constraint distribution in the \silicon-only" con guration.
Solid line is for real SVT data, while dashed line is generated by
random hit combinations within the roads.

data taking).
II. Overview of the track fitting method

The Track Fitting method is based on linear approximations and principal component analysis [11] [12]. In the
following we describe the basic principles of the method.
The SVT reconstructs 2-D tracks in the plane transverse
to the beamline. This means measuring the following three
parameters:
 the impact parameter, i.e., the closest distance of approach of the particle trajectory to the z-axis of the CDF
detector, d;
 the azimuthal angle in the transverse plane of the particle
direction at the point of closest approach, ;
 the curvature, c = 1=2R, where R is the radius of the
circle of the particle trajectory.
Each detector layer measures one hit position along the
track. There is an analytical relationship between the parameters of the track and the hit coordinates. This relationship can be expressed in terms of n equations (n is the
number of detector layers):
xi = xi (d; ; c)
(1)
By eliminating the three track parameters (d, , c) from
equations (1), one can obtain a set of n 3 independent
constraints which all real tracks must satisfy within detector resolution e ects. We assume that the constraints are
linear functions of the hit coordinates:
f^k = fk (x) = vk x + ck =

X
n

i=1

vki xi

+ ck ' 0

(2)
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Fig. 2. Impact parameter versus azimuthal angle for candidate tracks
with 2 < 40 in the silicon-only con guration.

Fig. 3. Impact parameter distribution in the silicon-only con guration.

(k = 1; :::; n 3) where x = (x1 ; :::; xn ), and the vectors
vk and ck are constants which depend
only on the detector
geometry and the magnetic eld. It can be shown [12] that
the vectors vk are eigenvectors of the (n  n) covariance

the corresponding point2 in the n-dimensional space lies on
the hyperplane. The  is the distance squared of the point
from the hyperplane. In the new reference frame the constraints are the coordinates orthogonal to the hyperplane.
The other expressions, f^n 2 to f^n, which are calculated using the eigenvectors of Mij corresponding to the non-null
eigenvectors, are the coordinates along the hyperplane (the
"signi cant" coordinates).
If there is deviation from linearity there are additional
contributions to the variance of the constraints. This effect can be reduced by choosing a ner segmentation of
the detector, and the natural choice is the segmentation
that makes the e ect of non-linearity negligible with respect to the resolution. The criterion can be translated
into a simple recipe: in each region, if vk (k=1,2,3) are the
eigenvectors of Mij corresponding to the smallest eigenvalues, non-linearities are negligible if vk  M  vk ' vk  S  vk ,
where S = M M0 is the covariance matrix due to the
resolution smearing, and M0 is the covariance matrix for
the \perfect resolution" case.
For the calculation of track parameters (pj ) the relationship between hit coordinates and track parameters is also
assumed to be linear:
pj (x) = wj x + qj
(6)
A sample of tracks with known parameters is needed to determine the constants wj and qj by inverting (6). This sample is generated using a Monte Carlo program and a simulation of the CDF detector. Equations (6) can be inverted
by minimizing the sum over the tracks of (pj pj (x))2 [13].
The result is the following:
wj = M 1 

matrix of the hit coordinates
Mil = hxi xl i hxi ihxl i
(3)
with hi de ned as the average over a sample of tracks that
correspond to null eigenvalues. A simple way to get this
result is to nd the vectors vf 2that minimize the variance
of the constraints, h(f^k hf^k i) i. Also we nd:
ck = vk  hxi
(4)
In case of perfect detector resolution there are exactly n 3
null eigenvalues. Since the detector has nite resolution,
the n 3 eigenvalues are \almost null", i.e., much smaller
than the other eigenvalues. Therefore, a combination of
hits forms a track if the value
of all constraints is only
approximately zero. The 2 is the sum of the n 3 constraints squared, with a proper normalization. If i are the
eigenvalues, then
n 3 ^2
fi
2 =
(5)
i

X
i=1

This procedure has a simple geometrical interpretation.
The n 3 constraints represent a (n 3)-dimension hypersurface in the n-dimension space. The linear approximation means that we consider the hyperplane that locally
approximates the hypersurface. Finding the constraints as
the eigenvector of the covariance matrix means performing
a rotation so that n 3 axes of the new reference frame are
on the hyperplane. A combination of hits forms a track if

= hp^j xi hp^j ihxi
qj = hp^j i hwj  xi
(a)
(hi is de ned as the average over the sample of tracks).
In the SVT implementation the vector containing track
hits has 6 components: 4 components correspond to 4 hits
measured on the SVX II silicon layers and 2 components
correspond to the curvature and azimuthal angle measured
by the XFT. The azimuthal angle is measured at a distance
of 106 cm from the center of the CDF detector. The curAzimuthal angle (radians)
vature and the azimuthal angle
are
measured
by
the
XFT
with a resolution of 0:25  10 4 cm 1 (i.e., 0:012  PT2 GeV/c
(b)
in transverse momentum PT ) and 4 mrad respectively.
Each SVX II sector has 5 silicon layers which measure a
coordinate in the  direction with a resolution of ' 15m.
Only 4 layers are used by the SVT. In each SVX II sector
the linear relationships (2) and (6) are satis ed with good
approximation and non-linearities are found to be negligible. A di erent set of geometrical constants is used in every
Azimuthal angle (radians)
sector.
The expected SVT resolutions for the parameters are
 ' 1 mrad for the azimuthal angle, d ' 35 m for Fig. 4. Impact parameter versus azimuthal angle for candidate tracks
the impact parameter, and PT ' 0:003 5PT2 GeV/c
for
with 2 < 10 in the standard con guration. (a) : before beam
1
o
set correction; (b) : after beam o set correction.
the transverse momentum (c ' 0:6  10 cm for the
curvature). This performance is very close to the oine
tracking algorithm, with the advantage that calculation is the Roads (dashed line), which simulate the combinatorial
very fast.
background. The presence of a narrow peak in the SVT
data shows that a large fraction of the hit combinations
actually originated from real tracks.
CDF II has taken the rst data using the SVT in the Oc- The most critical parameter provided by the SVT is the
tober 2000 Commissioning Run. Run II began in Spring impact parameter with respect to the beam axis. The SVT
2001. Some results concerning the performance of the sys- is supposed to work with the beam in its nominal position,
tem, obtained from the analysis of these data are reported i.e., parallel to the z axis of the CDF detector, and at x = 0
in the following.
and y = 0. In practice, some misalignment and time variations of the beam position are possible, thus corrections
A. The \silicon only" mode
are needed. The beam position in the transverse plane can
There is a reduced functionality mode for the SVT. In be calculated using the correlation between the impact pathis special mode, called \silicon-only" the system uses only rameter d and the azimuthal angle . If the beam spot
silicon hit information. The 2 components which corre- position in the transverse plane is (x0 , y0), di erent from
spond to the parameters measured by the XFT are not the nominal one (0,0), the relationship between d and  for
used. Since the track hit vector has 4 components, there primary tracks is
is only one constraint. Compared to the standard con gud = x0 sin() + y0 cos()
(7)
ration, the \silicon-only" con guration has reduced performance. There is more combinatorial background and the The beam position calculation and the impact parameter
parameter resolution is worse. In particular we have found correction are performed online by tting data with (7) and
that the impact parameter resolution is ' 50 m and the measuring the average beam position (x0 , y0).
PT resolution is poor, since all the SVX II layers are very
Fig. 2 shows the d2  correlation for track candidates
close to the vertex (between 2.5 and 8.7 cm).
which
a cut  < 40 in the \silicon-only" con guThe \silicon-only" mode has proven to be particularly ration.satisfy
The
solid
curve superimposed is the expected reuseful for the early tests of the SVT. In particular, the lationship for primary
for a beam position in the
capability of the SVT to nd tracks has been checked and transverse plane at x =tracks
0
:0153 cm and y = 0:3872 cm.
understood.
coordinates x0 and y0 are determined with an accuracy
An example of the capability to nd tracks by the SVT The
of
few
micrometers. The impact parameter with respect to
in the \silicon-only" con guration is shown in Fig. 1. The the position
of the beam can be calculated by subtractvalue of the constraint f1(x) calculated for the real SVT ing (7) from the
impact parameter calculated by the Track
data using the covariance matrix of the hit coordinates is Fitter with respect
to the nominal beam position:
shown (solid line). Also shown is the value of f1(x) for
d0 = d + x0 sin() y0 cos()
(8)
a sample of hit coordinates randomly distributed within
Impact parameter (cm)
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III. Data Analysis

9000
(a)
8000
7000
6000
5000
4000
3000
2000
1000
0
-0.1 -0.075 -0.05 -0.025

800

700

600

500
0

0.025

0.05

0.075

0.1

∆φ (radians)

400

12000
10000

(b)

300

8000
200

6000
4000

100

2000
0
-0.1

-0.075 -0.05 -0.025

0

0.025

0.05

0.075

0.1

∆c (m )
-1

Fig. 5. (a) : Di erence of the track azimuthal angle calculated by
the SVT and by the COT reconstruction program for all the possible combinations of the SVT and COT tracks. (b) : Di erence
of the track curvature calculated by the SVT and by the COT
reconstruction program for all the possible combinations of the
SVT and COT tracks.
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Fig. 6. Impact parameter distribution for data taken in October
2001, for track candidates with 2 < 10 and PT > 2 GeV/c,
after correction for beam position o set, relative misalignment of
the wedges and non-linearity. In this case the correction for the
beam tilt was not necessary since the tilt was ' 0. The Gaussian
t gives  = 48 m.

If the beam is not parallel to the z axis, but has a tilt in  a better resolution allows tighter cuts and therefore a
and y, (7) becomes
better background rejection.
The most critical item is the correction of the impact
parameter
for the beam o set. Fig. 4 shows the correlation
d = (x0 + mx z0 ) sin() + (y0 + my z0 ) cos() (9)
plot of d versus  for candidate tracks who have 2 < 10,
where z0 is the value of z for which the distance of the before the correction (a) and after the correction (b). The
particle trajectory from the z axis is minimum. Such a regions without points around  = 2:2 and  = 4:2 radians
quantity is not available to the SVT. Therefore a beam tilt are due to missing SVX II sectors. The calculated beam
along z results in a smearing for the impact parameter. position in the transverse plane was x = 0:0995 cm and
The consequence is a higher trigger rate for a given impact y = 0:3895 cm, with a precision of ' 3 m on both x and
parameter cut and a higher background contamination in y.
the selected sample. To make the spread of the beam pro le The resolution of the corrected impact parameter, due
small compared to the beam width, the SVT requires each to the contribution of di erent factors, has been studied in
SVX II strip and the beam line to be all parallel within 100 detail. It was possible to study the e ect of the beam tilt by
using the z0 position measured by the COT and available
rad.
Fig. 3 shows the impact parameter distribution, after in the oine reconstructed tracks and subtracting (8) from
correction for the beam o set, in the \silicon-only" con g- the impact parameter. This is done by matching the SVT
uration. The Gaussian shape and the width of this distri- tracks with the COT oine reconstructed tracks. In each
bution originated from the convolution of the actual beam event in which at least one track was found by the SVT
pro le with the impact parameter resolution. A Gaussian and in the COT, combinations between all the SVT tracks
and all the COT tracks were formed. The parameters 
t gives  = 66 m.
and c calculated by the SVT and by the COT reconstrucB. The standard mode
tion program running in Level 3 trigger were compared.
The standard SVT con guration uses both the SVX II Matching tracks were de 4ned to1 have  consistent within
hits and the XFT parameters and has the following advan- 10 mrad and c within 10 cm .
Fig. 5 reports the correlation between the SVT tracks
tages compared to the "silicon only" con guration:
 there are more constraints, therefore we have more cuts and the COT tracks. Plot (a) shows the di erence of the
available to reduce the combinatorial background;
azimuthal angles calculated by the SVT and by the COT
 since we use more information, we have better resolution reconstruction program for all the possible combinations of
on the useful quantities (constraints and parameters);
the SVT and the COT tracks. Plot (b) shows the di erence
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Fig. 7. Impact parameter distribution for the October 2000 Commissioning Run data, after all the cuts and correction. The Gaussian
t gives  = 45 m.

actual beam pro le with the impact parameter resolution.
Fig. 6 shows such a distribution for data taken in October
2001, for a particular run in which the beam tilt was ' 0,
so no correction for the tilt was necessary. Without the
corrections for non-linearity and the relative misalignment
of the wedges, and with the e ect of the beam tilt, which
was ' 0:8 mrad for most of the data taking period, the
width is as large as 69 m. The best width when the beam
tilt is ' 0:8 mrad, after all the other corrections are done,
is 58 m. The additional contributions can be quanti ed
approximatively as follows: 10 m for the beam tilt, 6 m
for misalignment, 5 m for the non-linearity.
The best result was obtained from the October 2000
Commissioning Run, when all the possible corrections were
used, including the internal alignment, and  and c from
the oine reconstructed tracks were used instead of the
XFT (so the resolution was slightly better). The distribution of the corrected impact parameter is shown in Fig. 7.
A Gaussian t gives a width of 45 m. This is in agreement
with results of early simulations of the SVT performance
using CDF run I data.
C. Disentangling the beam width and the d resolution

Using a sample of events in which two good tracks are
found, we were able to calculate the true transverse beam
size (B ) without the e ect of the resolution. It can be
shown using (7) that the covariance of the impact parameters of the two tracks is proportional to the cosine of the
di erence of the azimuthal angles of the two tracks, :
2  cos
d1 d2 = hd1  d2 i = B
(10)
under the assumption that the two tracks originate from
the same point and the measurement errors on d1 and d2
are uncorrelated to each other.
Fig. 8 shows the covariance of the impact parameters
of the two tracks versus cos for data taken in October,
2001, in a run in which the beam tilt was ' 800 rad (a)
and for the same data as Fig. 6 still taken in October
2001 in which the beam tilt was ' 0 (b). The tracks were
required to pass the cuts 2 < 10, PT > 2 GeV/c, d < 0:1
cm, and events were selected in which the number of tracks
 2. A linear t gives B = 40  1 m for plot (a). and
B = 33  1 m for plot (b). In case of large beam tilt,
as in the top plot, the projection of the beam spot on the
transverse plane is not a circle, but B is the average of two
di erent values, min and max . In the case of negligible
beam tilt, as in plot (b), min = max = B . Assuming,
then, that min = 33  1 m yelds max = 47  2 m for
plot (a).
Since the tted  of the impact parameter distribution
in Fig. 6, 48 m, is the convolution of the beam transverse
size B = 33 m and the d resolution d, we nd d = 35
m, as expected.

of the curvature calculated by the SVT and by the COT
reconstruction program for the same combinations.
In addition to the beam tilt, there are two more major
contributions to the impact parameter resolution. One is
the relative misalignment of the SVX II wedges. This misalignment has the consequence that di erent wedges \see"
the beam in di erent positions. The e ect can be compensated for easily by doing a beam position t and the
impact parameter correction in each wedge independently.
The relative misalignment of the ve silicon layers in the
SVX II wedges has been found to be negligible.
The other major e ect is the non-linearity. Since the
beam position was far from its nominal position (' 4 mm
away) the e ect of non-linearity was larger than expected.
The reason is that the linear approximations in the track
tting assume a rst order power expansion centered at the
nominal beam position. This was corrected in two steps.
First, the constants for (2) and (6) were recalculated assuming the beam to be in its measured position instead of
the nominal position. Second, the beam position t was
done using a linear relationship between d and . This is,
in fact, in each wedge, the real relationship between the
SVT estimates of the parameters, because of the linear approximations in (2) and (6). After these steps, there is a
residual non-linearity, which can be corrected by multiplying d by cos( 0 ) (where 0 is the azimuthal angle of the
center of the wedge). Its e ect on the impact parameter
resolution is however small, less than 0:4 m.
After the corrections for these e ects, the impact parameter distribution was found to have a Gaussian shape D. First search for physics signals in SVT data
with a width of 48 m. The Gaussian shape and the width In October 2001 the rst trigger tests using the SVT
of this distribution originated from the convolution of the have been done. The SVT was used to impose a set of cuts
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Fig. 8. Covariance of the two impact parameters of track pair, versus
the cosine of the di erence of the two azimuthal angles. (a) :
when the beam tilt is ' 800 rad; (b) : when the beam tilt is
' 0.

to select track pairs: a cut on 2 < 25, on the transverse
momentum PT > 2 GeV/c, on the impact parameter with
respect to the beam position (50 m< jdj < 0:1 cm, 100
m< jdj < 0:1 cm, or jdj < 0:1 cm; the lower cut is released
when the beam position is studied) and on the number of
selected tracks  2.
Fig. 9 shows the d distribution when an online cut at 50
m is done.
Using the two additional longitudinal parameters for selected SVT tracks it was possible to calculate the invariant
mass for track pairs. Events were selected in which at least
two tracks passed the following cuts:
 2 < 10;
 PT > 2 GeV/c;
 100 m < jd1 j; jd2 j < 1 mm;
 j COT j < 10 mrad, where COT is the track azimuthal
angle calculated by the COT reconstruction program at
Level 3;
 jc cCOT j < 10 4 cm 1 , where cCOT is the track curvature calculated by the COT reconstruction program at
Level 3;
 impact parameter of the decaying particle > 100 m.
The SVX II reconstruction was not performed at Level 3,
because it was very time consuming, and the impact parameter resolution using the COT only was too poor. So
no matching between the impact parameter calculated by
the SVT and the impact parameter calculated by the COT
reconstruction program was required. The invariant mass
for each combination of two tracks was calculated assuming a decay into + , i.e., the two tracks were assumed+
to correspond to particles which have the mass of the 
or  .
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Fig. 9. Impact parameter distribution for tracks which pass the
online cuts (Number of tracks  2, 2 < 25, PT > 2 GeV/c, and
50 m< d < 0:1 cm).

Fig. 10 shows the invariant mass distribution for track
pairs with opposite charge for data taken in October 20012
in several runs, in the mass window 0.35 to 0.65 GeV/c ,
with a clear peak at the value of the mass of the KS . The
dashed line shows the same distribution for track pairs with
same sign charges, to give an idea of the combinatorial
background.
Fig. 11 shows the invariant mass distribution for track
pairs with opposite charge, using the same cuts as +Fig. 10,
but assuming the two tracks to correspond to a0  and a
K . A peak at the value of the mass of the D is clearly
visible. Since the D0 decay length is of the order of 100
m (the KS decay length is much larger, 2.6 cm) this is a
more challenging test for a track selection based on impact
parameter cut.
IV. Conclusions

The Silicon Vertex Tracker has been successfully built,
installed and operated during real CDF data collection.
During the 2000 and 2001 data taking, the performance of
the SVT was already very close to the design. The SVT is
able to nd tracks and to calculate the parameters with the
expected precision. It is possible to correct for the beam
position o set and give beam position feedback to accelerator in real time. In fact, the beam position is calculated
online in each of the 6 half barrels every few seconds with
an accuracy of 1 to 5 m. The beam positions (12 parameters) are contunuously sent to the accelerator control.
The impact parameter resolution meets expectations for
a successful operation of the trigger, provided that the
beam tilt is not larger that 100 rad. The SVT has shown
the capability to select tracks and track pairs from sec-
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Fig. 10. Invariant mass distribution for track pairs, assuming the
two tracks to be + and  .

ondary vertices. Using trigger tracks, parent particles such
as KS 's and D0 's can be reconstructed, proving that The
SVT is ready to be used for physics studies. Improvements
of the SVT performance are expected in the near future
as the operating conditions will evolve from the test to
the operation phase. Pedestal adjustment, dead/hot channel corrections and a better tuning of the clustering algorithm are expected for SVX II. The beam is expected to
be closer to its nominal position and parallel to the SVX II
strips. Also, some SVT improvements, such as the corrections for the non-linearities and the relative misalignment
of the wedges, and the use of real geometry constants instead of nominal constants, will be implemented online.
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