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Highlights:

The pace of re-installation is picking up and we are making good progress towards getting ready for operations on all fronts.  The stands in the wiggler area are in now, and the linac cool-down has begun.

The trajectory through the new EM wiggler has been perfected by the new coils, which correct the entrance and exit angles and flatten the entire trajectory.  Readers are invited to compare this week’s trajectory curve with last week’s.

As reported in the Optics section, several mirror sets have been sent for coating and a number of spare mirrors are now on hand.

Management: 

Meetings took place to resolve scheduling demands between the main machine and the FEL, particularly in the r-f area, and effort is scheduled for next week both for preventive maintenance as well as other items.

Several meetings took place to discuss the upcoming review (Oct. 6-7) and preliminary agenda items were discussed.  This will be pursued in detail upon the return of our esteemed leader, who has taken what all on-board believe to be a highly deserved break.

WBS 3: (Beam Physics):

We (finally!) completed documentation of the THz chicane (in a JLAB Technical Note available at 
http://www.jlab.org/~douglas/FELupgrade/technote/JLABTN04028.doc ), and with it garnered the minor epiphany that its all wrong, won't work, and we should have done something else.

Well, that's maybe overstating it just a wee bit. Actually, it is overstating it a great deal. However, a review of the longitudinal matching process reveals that for our operating parameters using a chicane to "debunch" the beam right after the wiggler instead overbunches it. As a result, we will doubtless generate copious amounts of THz radiation (just like we do now in the 2nd arc!). 

Operationally, the chicane will certainly alleviate THz loading of the downstream optic because it will lengthen the bunch before it reaches the dipole adjacent to the mirror. The radiation will instead be generated a considerable distance from this primary point of concern and will, further, be geometrically directed away from it. But there is a certain design inelegance to doing the job in this manner, inasmuch as there are solutions that would not only redirect the THz radiation, but also would limit the generation thereof. The most obvious is to use "something" with positive momentum compaction (rather than the negative compaction chicane) to decompress the bunch after the wiggler. Inventing the "something" - which needs to be a large acceptance positive compaction achromat that will fit into a 5 m linear slot - is probably not as trivial as just dropping a chicane in place*. A bit less obvious, but more tractable within the constraints imposed by project reality (one such constraint being "you can't dismantle the entire machine, redesign it, and reinstall it this week") would be to rework the longitudinal match. By accelerating after crest (rather than before), we'd flip the signs of all the compactions, and in doing so the chicane would then truly decompress the beam. This approach is precluded only by limits on trim quad excitations; we are investigating how to raise the available trim quadrupole gradients so that we can move the system to this operating point.

We note that in any case the edge radiation effects will NOT differ regardless of the longitudinal matching scenario we use - and that alleviating the impact of this effect was the whole point installing the chicane in the first place! By putting the "first" dipole edge further from the downstream optic we unavoidably reduce the THz loading on the that optic; in this regard, the design will be successful. However, with the implemented solution the beam will be of somewhat degraded quality in the energy recovery arc; even with lasing off the momentum spread will increase (though of course much less than with lasing on). We note secondly that the redesign of the UV bypass motivated by the "THz lesson learned" in the IR system falls naturally onto the more elegant region of the solution space described above - the system "wants" to run with a longitudinal match for which the chicane decompresses, rather than overcompresses, the beam after the wiggler. Finally, we note that we have, as a diagnostic measure, occasionally run the machine by accelerating after crest and have compressed the bunch when doing so, at least at 80 or 90 MeV (it actually got slightly shorter when we ran there!). If there is range enough in the trims and the betatron matching is sufficiently tolerant, we will certainly investigate the machine performance at this operating point. In the meantime, we simply and proudly point out that once again we will be inadvertently making orders of magnitude more THz radiation than dedicated THz sources, and encourage the faithful reader to properly account for her or his compactions locally as well as globally.

*One could use a recirculated chicane - what Todd Smith calls an "omega" - and tinker with the overall compaction that way. The betatron matching might get a little more involved, and you'd have to put some pretty hefty magnets on the floor. It would be a beamline roughly consistent in scale to an entire endloop... which falls more or less into the category of "unreality", at this moment.

WBS 4 (Injector):

After fixing the minute leak on the gun side of the gate valve, the baseline pressure in the gun chamber dropped from 6.5E-11 Torr to 5.7E-11 Torr (after Hydrogen correction factor) in one week.

Gun HVPS - is Operational.  A TOSP will be written next week to permit Gun HV processing and RF system testing prior to the shielding blocks being set in place at the truck ramp door.
WBS 6 (RF):

RF - Tested stepper motor system for zone 3, cavity 8 and determined the problem to be in the stepper card.  The card will be changed out in the next few days.  The maintenance and testing effort by the EES RF team still has not started.  The CEBAF machine is trying to go to a higher energy and the EES crew has been working to recover cavities and broken equipment.  The SRF and Vacuum crews have been working to recover good vacuum in all of the cryomodules and the Quarter.  We are prepared to cool all zones to 4 K today and this weekend, but CHL is having stability problems.  The FEL is scheduled to go to 2 K on next Monday.
 

WBS 8 (Instrumentation):

The update of the AMS and Video systems continues.  Nearly all of the AMS hardware has been installed and tested.  Video chassis are in fabrication and should be complete soon.  As noted before, this will increase the number of AMS and Video channels from 64 to 256 each.  
A second transportainer has arrived and is available for storage so a major "move" is underway to make the labs ready to receive beam and conduct experiments by the beginning of October.


We think that we have fixed the reliability of the frame grabber software by using a more robust algorithm. 

The new algorithm has been tested successfully on the smallest beam spot image recorded, along with manually constructed images.  The latency problem has also been improved.  But only some time at full machine operation will prove the success of both of these fixes.  The specifications for the "Save and Compare" features were outlined early this week as the design of these features continues. 

All of the viewer camera assemblies that are going to be replaced have had the cameras and associated electronics stripped off of them and are ready for reinstallation. A shipment of bellows has been received from the vendor and will be installed on all the pre-fabricated viewers for the UV leg of the machine as time allows. New viewer lamp rings were received from the vendor and population has begun incorporating the modification for brighter LED's.  This modification will allow better resolution of the viewer flags with the 80nm filters installed. 

The 4F region has been readied for installation of THz equipment. Existing cables have been removed to be re-routed and the unistrut support has been removed.
WBS 9 (Beam Transport):

W80 Wiggler 
(Also see the WBS 10 Report for additional reporting) 
• As soon as the tough problems of the Pole Trim Coils and Mirror Plate Corrector Coil settings have been fully characterized, we will install the Earth’s Field Compensation coil. Steve has subtracted out the existing 0.4 Gauss constant field from all his data to this point. A coil around the entire core will easily take out this field. We will make it out of a multiconductor cable, making it easy to eventually use a constant voltage power supply and resistor (and not a trim channel) to trim out this field. 
Installing the EM Wiggler and Decompression Chicane to Reduce Downstream THz 
•    The stands are beginning to be installed and aligned. 
• All stand pieces associated with grouting are now on hand. 
Sextupole (SF) 
•     We continue putting the procurement package together 
UV Branch Line 
• We are converting the specifications for ordering the replacement GW Dipoles for the UV by-pass to be compatible with a single vendor procurement.
WBS 10 (Wiggler):

We made good progress on characterizing the new mirror plate correctors this week.  It turns out that they correct the entrance and exit angles and flatten the trajectory as well.  Unfortunately they overcorrect the trajectory flatness and we have to use the trims to bring the trajectory back to flat.  The relative strengths of the correctors varies with wiggler strength so we spent much of this week finding the best settings for three different wiggler settings.  As an example we attach the trajectory for K=1 using these numbers.  It is not quite zeroed but a small change in the correctors can make it perfect if we spend the time.  The trajectory is straight to better than ±6 microns and the entrance and exit angles average to less than 8 microradians.  We also looked at the spectral quality of the wiggler this week.  The length of the wiggler in periods is 3% less than the permanent magnet wiggler, a bit longer than expected since this wiggler has 60 poles and the permanent magnet wiggler has 64.  The phase noise is less then 1 degree for K less than or equal to 1.  It is around 1.5 degrees at K=1.115, which is the highest field we can run.  There is a small offset in the trajectory from start to finish but it is smaller than that of the permanent magnet wiggler and does not affect FEL operation (if we really wanted to we could get rid of this too but it is not worth the effort).  We now need to install and test the ambient field compensation coil (to buck out the local DC field in the vault, characterize the K vs. current, and we will be done with the wiggler characterization.
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Figure 1.  Trajectory in the W80 wiggler with an rmsK of 1.0 and an energy of 80 MeV.  The correctors were set to values which predicted a straight trajectory.  The optical waist size at 1 micron is 500 microns.

WBS 11 (Optics): 

Progress occurred in the following areas:
Cryomirror:
No progress since last week, FEA modeling progresses.  

 

2.8 and 1.06 micron mirrors: 
 3" Si and sapphire substrates have been through metrology and sent to the vendor for low loss coatings at 2.8 microns.  They pass ROC, figure, and roughness specs.  One 3" Si mirror has some fine scratches, about 20 mm off-center, but it passes the scratch/dig spec.  We received spare 4", 3" and 2" Si substrates, and more 2" sapphire substrates.  Once through metrology, we will be ready to have a 1.06 micron set coated.

Scraper outcoupler: 
No news since the last report.


Other activities:
The new clean area for Test and Assembly in User Lab 2 is complete.  The turning mirror cans are being assembled.  The collimator Lite assembly starts next week.  The optical transport for the streak camera has been installed and is aligned.  Only covers and the flip-in viewers need to be fabricated.  We moved the optical spectrometer out of the vault for installation in the optics control room (OCR).  We signed drawings for the stray light shields.  The drawings for improved water connections to the optical cavity optics are nearly complete and we are ordering in-vacuum fittings.  The prototype cryopump is undergoing vacuum checkout before it is installed next week.
Terahertz:

We solved the kinematic mirror spring force problem for M2 by adding 3 external springs to the mount.  This same solution was also applied to the mounts for M3 and M4.  The vacuum section between M1 and M2 which had been removed for the early THz measurements, was replaced this week.  We are taking advantage of the shutdown to make a more permanent installation of the radiation shielding on a table straddling the accelerator and thus protecting critical components. 
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