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Abstract

During a 2003 shutdown, new high-frequency Schot-
tky pick-ups were installed in the Tevatron. These de-
vices operate at 1.7 GHz (harmonic 36000 of the rev-
olution frequency) and can in principle be used to mea-
sure tunes, chromaticities, momentum spread and trans-
verse emittances of individual bunches. Only the trans-
verse signal is used, as the longitudinal is dominated by
coherent signal. The default mode of operation during a
store is to sequentially acquire and analyze frequency data
from different sets of bunches in the machine. This func-
tion is performed by an Open Access Client (OAC) written
in Java/C++, running in the background. The resulting fit
parameters are datalogged and can also be plotted in ”real
time” during the store. With an alternative setup, data from
select bunches can be acquired continuously during the en-
tire ramp (and squeeze), for analysis off-line. This paper
describes the evolution, current status and performance of
the acquisition and analysis software, and presents mea-
surements with comparison to predictions and other mea-
surement techniques. One example of such a measurement
is the variation of beam-beam tune shift as a function of
intensity and bunch position within a train.

INTRODUCTION

Identical sets of 1.7 GHz slotted-waveguide Schottky
pick-ups were built and installed in both the Recycler and
the Tevatron during a 2003 shutdown[1]. As both the
data acquisition system and the observations differs signif-
icantly between the machines, this paper covers the experi-
ence in the Tevatron only.

The signals from the pick-ups are combined in the tun-
nel to generate sum and difference. These signals are band-
pass filtered and amplified before they are sent to the sur-
face building. Upstairs, the signal is gated on the relevant
bunches. The gating together with the directionality of the
pick-up provides excellent separation between protons and
pbars. It also reduces the background noise. After gat-
ing, the signals goes thru a narrow band pass filter and
further amplification before being downconverted to base
band using a 1.7GHz reference locked to the Tevatron RF.
Single side-band downconversion is used to avoid aliasing
and preserve the assymetry due to chromaticty.

Via an analog multiplexer, the signals can then be sent to
an oscillosope or a vector signal analyzer (VSA), both of
which are connected to the controls network via ethernet.
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ACQUSITION & ANALYSIS SOFTWARE

The initial application software was written as a Fermi-
lab standard controls page capable of controlling the VSA,
displaying and analysing the data. However, although use-
ful for commissioning, the limited operational usefulness
of this approach immediately became clear, as the page
must be open on a control room console for the data to be
read out and analysed. To fully utilize the potential of the
Schottky pick-ups, the data should be continuously anal-
ysed and the results datalogged. This led to the develop-
ment of an open access client (OAC) which serves as a vir-
tual front-end.

The OAC controls most aspects of the data aquisition
system, including the gates, the multiplexer settings and the
VSA parameters. When active, it downloads the VSA data
and sends it to one or more ”fitter” subprocesses, which
are based on the ROOT HEP analysis package[2]. The re-
sults are output to the control system (ACNET), and are
available for fast time plots and datalogging. While the the
OAC itself is written in Java, the fitter is written in C/C++
for performance.

The OAC is essentially controlled by a single ACNET
parameter, defining which of a large number of predefined
modes of operation to use. The mode define the gate pattern
(e.g. gate all bunches, loop over subsets of bunches etc) as
well as which beam is considered (proton, pbar, or switch
between both).

To facilitate the control of the OAC for the end-user,
and to display the fits on-line, a Java GUI (Graphical User
Interface) has been provided. In addition, the original
VAX/VMS application page has been retained for special
studies, and a special process initiated by the sequencer
takes data during ramps and squeeze. When either of these
programs run, they automatically pause the OAC to avoid
interference.

MEASUREMENTS RESULTS

Measurements during stores

Even though the measurement is done at ≈ 36000 times
the revolution frequency, theoretically way above the bunch
spectrum of the beam, there is significant coherent signal
at the revolution harmonics. The OAC has the capability to
auto-range using the over-voltage and half-voltage of the
VSA input register to find the optimum gain.

The exact harmonic where to perform the measurment
can be chosen arbitrarily within a window of a few MHz.
However, the signal quality varies between harmonics. In
particular, in some cases spurious peaks are observed out-
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