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The initial commissioning effort on the LARP LHC 4.8 GHz Schottky system took place from April 8 to April 15, 2010.  A series of calibration and beam measurements were performed. Setup conditions are included with the data files.  All of the data has been uploaded to the LARP Document Database.

Much of the time was spent on debugging the gating system, and set/get characteristics of devices.  We now can adjust LOs with one Hz accuracy.  The read back must also have this accuracy.  We found that multiple coax switches were being addressed simultaneously even though only one switch was requested to change states.  This was the most probable cause for switch failure as multiple poles were set simultaneously, a condition known to cause switch failure.  This has been remedied.

A puzzling condition exists that requires gate widths to be on the order of hundreds of nanoseconds, even though the beam is less than one nanosecond in length.  Without a sum signal visible on the scope, it will be very difficult to diagnose this problem.  A strong motivation for the addition of amplifiers listed below.

We did not have the opportunity to witness a ramp to 3.5 TeV, but we did see that the 10 MHz reference frequencies and calibration signal generator did change when the RF ramped down after a beam loss.

A number of outstanding issues have been identified and are described here.  They are categorized as tunnel measurements and observations, and related tasks.

CERN personnel LHC tunnel access required.

1. To truly understand the pickup response, a spectrum analyzer should be placed in the tunnel temporarily to monitor the 4.8 GHz Delta Out test point on the front panel of the processor chassis.  This analyzer should be set up to have a 1 GHz span centered at 4.8 GHZ.  A convenient means of reading out the screen with beam in the accelerator needs to be devised.

2. There is a problem with the 7/8-inch Heliax cable plant between tunnel and service building.  All 8 cables should be measured with a network analyzer.  In 2007, it was discovered that a number of the 7/8-inch cable connectors were not properly installed.  Only an s21 through measurement can detect which cables are affected if indeed the connectors are faulty.  It is suggested to use the two horizontal 21.4 MHz IF cables to act as reference cables while measuring the remaining six cables.  It appears the two vertical 21.4 MHz IF cables have excessive insertion loss.  It would be prudent to have all 8 cables measured carefully.  If bad connections are found, these cables should be fixed and re-measured.

3. The power levels of all six local oscillators should to be verified with a spectrum analyzer.  Each should have +17 dBm delivered to the front panel LO input to the processor chassis for maximum system dynamic range.

4. System connections should be verified against the latest system block diagram, 1770.1000-EE-446130 LARP LHC Schottky Monitor Block Diagram, dated December 8, 2009.  In particular, pads and LO connections

5. Documentation for the scope multiplexer was not available.  A tunnel inspection of installed hardware is warranted.  It is believe this hardware was designed and constructed by the CERN Beam Instrumentation group.  Once verified, a copy of the documentation should be sent to Fermilab.

6. Longitudinal signals (sum signal out on front panel of processor chassis) are not visible on the scope due to low beam currents.  It is suggested that a set of temporary amplifiers (4.8 GHz with 1 GHz bandwidth minimum and gain of 20 dB, +20 dBm output compression) could be hooked up to the sum signals on the processor chassis front panel outputs.  Use of fast detector diodes may also be warranted but direct connection to multiplexer should be tried first. Gating would be much easier if these sum signals could be seen at the low beam currents used for initial LHC commissioning.

7. Modify the base band daughter cards on remaining three systems plus spare. (Vertical Band 1 looks to be working well with the modifications.)

8. Measure amplitude of calibration signals in tunnel.  With a spectrum analyzer, it would be good to have a tunnel measurement of the calibration signal.  Note the amplitude setting on the signal generator in Bldg. 2485 R-002.

Other than tunnel related tasks for CERN personnel.

1. Extensive time was spent understanding the gating system.  Delay settings of the gates did not look to be stable day to day.  When two beam bunches were stored at 3.5 TeV, the two bunch locations did not change, but the delay setting used was not consistent with gating the beam signals.  We did not have sufficient time to bring this to conclusion.  Here again, having the longitudinal pickup signal on the scope would make this very clear.

2. Averaging in the FESA class did not work reliably. Need to uncover the source of problem.  Averaging greatly improved the ability to interpret the spectra.  This needs to be a standard feature that works reliably.

3. If the setting of a gate width and delay caused an overlap larger than one revolution cycle, one of the gates was turned off.  John Fullerton is aware of the problem, but was waiting for us to conclude our commissioning before implementing a fix.

4. Use of the scope for gating studies is essential.  The availability of the scope and its control should be improved and made readily available to all users of the system.  The password for access to the scope is a global one used on many systems.  We have heard that it will most probably be changed in the near future. A new or separate password for access to this device needs to be available.

5. Stephen Jackson has provided us with a rebooting scheme for the FESA class.  A permanent mechanism for rebooting should be implemented. Daily rebooting has been required during commissioning.

Tasks for Fermilab personnel:

1. Update documentation of service building connections.  Fermilab will incorporate changes provided by CERN.

2. Fermilab’s team of Jerry Cai and Elliott McCrory will continue the development of the Schottky GUI application program with guidance and input from Ralph Pasquinelli and Andreas Jansson.

3. To the extent possible and in communication with CERN BI group, Fermilab will continue remote commissioning of the system as time permits. Access to tunnel oscilloscope is essential.

4. On Thursday April 15, it was mentioned in the CCC that there is a possibility of doing a de-bunched beam study at 450 GeV.  This will be the best early on attempt to observe incoherent Schottky signals.  Fermilab would like to be informed in advance so that we may take part in this study remotely.

