
Thus, while there may be cryogenic capacity to absorb
the degradation in Q, this arcing phenomenon has become
our practical limit. Figure 2 shows the distribution of
gradients that yield an arc rate of 3/day for each cavity.

As the CEBAF energy has been increased, so has the
sophistication of the tools used to set up and run the
machine. Since each of the 330 cavities in CEBAF is
individually powered and controlled, we have alarge
number of degrees of freedom. To get the best performance
from the overall system, we have developed a new
optimization tool for use by the operators. This software
tool (called LEM++) manages the arcing-related trip rate,
total cryogenic load, and rf control margin subject to the
program-defined constraints of required linac voltage and
total beamloading current.[4] As the accumulated
knowledge of the individual cavity performance improves,
one may translate this into more optimal operation of the
machine. In this way the number of arc trips per day
during 5.5 GeV operation decreased from ~220 to ~60
between March and July 1999. LEM++ also automatically
allocates the available 2 K load according to the rf setup
actually used and historical Q0 values for each cavity.

The operational capability of the CEBAF cryomodules
is depicted in Figure 3. The approach to the operational
limits of CEBAF is represented in Figure 4.
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Figure 3. Peak capability of the CEBAF cryomodules.
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Figure 4. Approaching the limits of CEBAF.

2 PREPARATIONS FOR UPGRADE
Although designed to deliver 4 GeV, the robustness of the
installed SRF cavities has permitted convenient increases
in energy. CEBAF was first run at 5 GeV in December
1998, then increased to 5.5 GeV in March 1999. CEBAF
ran at 5.5 GeV for about 3 months in 1999. The first
attempt to deliver 6.0 GeV beam to an experimental area
is scheduled for August 2000. This appears to be the limit
of what the present CEBAF installation can provide.
Design concepts have been explored which lead to CEBAF
beam energies of 12 and 24 GeV. [5] See Figure 5.
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Figure 5. CEBAF upgrade to 12 GeV.

2.1 New cryomodule design

For all upgrade schemes, a new generation of cryomodules
is required. The cavities for the upgrade will be 7-cell
1497 MHz structures very similar to the original 5-cell
design. Adding the two additional cells permits a 40%
increase in voltage for the same level of cavity
performance.  The rf couplings are being changed. [6] The
waveguide HOM couplers are being replaced by two
coaxial ports. The fundamental power coupler has been
significantly redesigned. The total cryomodule length
increases by ~50 cm. Titanium helium vessels will be
built around and integral with each cavity. This eliminates
all helium-to-beam-vacuum flanges and reduces the
required liquid helium inventory.

The upgrade design calls for reduced total beam current
(maximum of 400 µA). This, together with the design
gradient of 12.5 MV/m and a detuning allowance,
including microphonics, of 25 Hz, pushes the optimum
external Q of the input coupler to 2.1×107.  

Proceedings of the 1999 Workshop on RF Superconductivity, La Fonda Hotel, Santa Fe, New Mexico, USA

16 MOA004



   Thomas Jefferson National Accelerator Facility 

Page 9 TTC 14 

2015 Helium Processing  of most CEBAF cavities




