MEMORANDUM 

To:

Distribution 

From:

F. Dylla

Subject: 
FEL Upgrade Project Weekly Brief – September 20-24, 2004

Date:

September 24, 2004

Highlights:

This week has seen continued progress on the shut-down/installation activities planned for this period:

-
the linac was successfully cooled down to 4k last weekend and then to 2k on Monday.  We can begin to start hot check activities on the rf and some of the dc power systems.

-
all support stands for the new EM wiggler and THz chicane have been installed, aligned and grouted. Installation of this hardware can commence next week.

-
we have successfully completed the magnetic characterization of the new EM wiggler from K values of  0.6-1.1.  This wiggler meets or exceeds all specifications.

-
installation of hardware into the optical transport system mirror cans (in so-called “OTS-lite”) has begun.

Management: 

We started significant preparations for the requested Navy panel review on Oct. 6-7of our FY05 FEL program.

A draft agenda was distributed to the Navy program office for comments on Tuesday, Sept. 21.  On the same day, we received a list of questions from the panel concerning our proposed FY05 activities.  It is our intention to return answers to these questions early next week as pre-review briefing material.

With the recent release from JTO of the request for proposals for work performed at DoD facilities and FFRDC’s,

we have begun assembling topics and drafting white papers for proposal submission.

Gwyn Williams hosted the first meeting of the THz working group on Monday, which included attendees

from all the University groups who have previously indicated interest in using the THz beamline.  A workshop report and follow-up activities are being planned.

We presented and reviewed the top-level structure of the cost books for the FY05 Navy effort and the FY05 UV effort to the entire FEL team and a number of our key supporting engineers at this morning’s FEL coordination meetings. We are preparing this documentation for the project management structure we intend to use for these projects for FY05 (and beyond) for both internal and external reporting.

Michelle Shinn attended the 37th Boulder Damage Symposium, where she did both a poster and oral presentation.  She also attended the DEPS Ultrashort Pulse Laser Materials Interaction Workshop, where she gave an invited talk on ablation studies with the IR Demo FEL

WBS 3: (Beam Physics):

Rearrangement of the UV bypass back-leg commenced with the intention of incorporating THz chicanery.  Transport to the wiggler was easily reconfigured. As expected, the energy recovery transport is proving a tougher nut to crack. Incorporating the decompression function within the large momentum acceptance asymmetric transport is a bit tricky and a convincingly robust solution remains under development. 

Planning began for investigation of longitudinal space charge effects and continues for beam breakup studies. Planning for THz studies must begin shortly. 

WBS 4 (Injector):
Gun HVPS - The SF6 system was evacuated and filled with SF6.  The Gun HVPS is ready for Ops.

WBS 6 (RF):

RF - All zones with superconducting cavities were brought to 2 K.  Also, CHL is now stable. However, the CHL crew has noted an iceball formation on the injector cryounit return line which may mean that a faulty heater may need to be replaced.  Maintenance has commenced on all of the zones.
 

WBS 8 (Instrumentation):

    Continued fabrication on two Analog Monitoring System (AMS) chassis. Sixteen amplifier boards were received from EES and have been used to replace the questionable boards in the two remaining chassis.  The estimated time of completion for these two chassis is three days to a week, as receiving of parts allows. RG-174 zone jumper cables were installed between the gallery zone patch panels.
    Re-installation, replacing and refocusing of the viewer cameras has started, beginning with the 1F region. Front and side panels were designed as part of the ongoing effort to isolate the streak Camera Setup from external influences.  The metal rack panels for the upstairs Streak Camera enclosure were painted as well.  The control cable for the Streak Camera servo motors was installed and a signal conversion box was designed to make the servo interface compatible with the beam viewer system. 
    Preventative maintenance has begun on the magnet box supplies.  A 3kW supply was re-installed for the Path length corrector (MGG2F08 and 5F02) with a new polarity reversal switch using the Dispersion supply. The functional check out was successful. Re-installation of various corrector magnets has begun as the vacuum and mechanical groups complete installing new beam line and spool pieces. 
    Began implementation of the frame grabber Save and Compare system. The interface is being built up first with the structure of the storage file system following the needs of the user controls. 
    The entire team helped in the preparation for the painting of the entire FEL facility. Once areas were completed, the items that were moved were moved back and/or hung on the walls using the existing anchors. Fabrication of the nanotube table interface panel is complete and wiring is in progress.  

WBS 9 (Beam Transport):

W80 Wiggler 

(Also see the WBS 10 Report for additional reporting) 

•
The trim magnets settings for operation between 0.6 and 1.1. K have been fully determined. 

•
We are now adding the Earth’s Field Compensation coil. 

•
Proof runs with earth field compensation are planned for early next week 

Installing the EM Wiggler and Decompression Chicane to Reduce Downstream THz 

•
All the stands are grouted. 

•
We are starting installing girders. 

*
The critical path item, the chicane chamber is being made rapidly in the JLab Shop. They predict it will be ready on Wednesday. 

•
The wiggler strong back will be delivered on Monday

Sextupole (SF) 

•
We continue putting the procurement package together 

UV Branch Line 

•
We continue 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):

The wiggler corrector strengths have been calibrated for the entire operating range of the wiggler.  We are now able to predictably produce a very straight trajectory.  The specifications are now being written to allow scanning of the wiggler strength over a range.  Unlike the OK200 wiggler the strength must be ramped upward instead of downward.  The phase noise of the wiggler increases from 0.3 degrees at a K of 0.6 to 1.5 degrees at a K of 1.114.  The specification is 5 degrees.  There seems to be a small change in the DC field component vs. K of 0.1 G.  It is not clear whether this is real or not but is acceptable if it is real.  Figure 1 shows the trajectories for K=0.627, 0.8, 0.9, 1.0, and 1.05.  All are straight to better than 10 micron peak to peak at 80 MeV.   There is a small offset that is less than the alignment tolerance of our beamline elements.  Note that the optical waist size for these curves is approximately 1 mm.  Once the Earth field compensation coil is installed we can take the final qualification measurements and install the wiggler. 
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Figure 1. Trajectories calculated from the measured fields for 5 different wiggler strengths.  Starting from the bottom K=0.627, 0.8, 0.9, 1.0, and 1.05.  The mean trajectory positions have been offset to separate the trajectories.
WBS 11 (Optics): 

Progress occurred in the following areas:

Cryomirror:

No progress since last week.  

 2.8 and 1.06 micron mirrors: 

The vendor coating the 3" Si and sapphire substrates reports that we will probably have them late next week.  There is a chance one set will not arrive before the week of 10/4.  We need to complete calorimetry measurements on some witness samples before coating the 2" substrates for 1.06 um.

Scraper outcoupler: 

No news since the last report.

Other activities:

The turning mirror cans have been assembled and are undergoing leak check.  Collimator Lite assembly continues.  Servos that will be used for the flip-in viewers were ordered and should arrive today.  Once installed, only the cover fabrication remains.  We moved the optical spectrometer out of the vault for installation in the optics control room (OCR).  The FROG hardware was aligned and checked with our ultrafast laser, then moved into the OCR.  The autocorrelator from the IR Demo is getting readied for use.  Upgrades that allow fast data of the entire trace are being explored.  Joe Gubeli and Shukui Zhang attended the THz Workshop held at JLab earlier this week.  David Hardy went to the Arrowfest vendor show to meet with manufacturers of hardware we may want for data acquisition.  The commercially-supplied galvo we are evaluating for our optical beam position monitoring system was tested and is being modeled by MEG.  Michelle Shinn attended the 37th Boulder Damage Symposium, where she did both a poster and oral presentation.  She also attended the DEPS Ultrashort Pulse Laser Materials Interaction Workshop, where she gave an invited talk on ablation studies with the IR Demo FEL.  She also visited with several current and possible optics vendors from the area. 

Terahertz:

This week we held a workshop to discuss the initial scientific program and suite of facilities.  The meeting was attended by 20 people from all across the country, and provided guidance as to the set-ups required as well as details of the instrumentation needed.  We received word from the mirror vendor that M2, M3 and M4 have been re-polished and are ready for shipping.  We started calculations of the THz light produced in the new decompression chicane including the new scrapers to ensure that correct mitigation occurs at the FEL mirror. 
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