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COMMANDER’S LOG 
This year is a special year.  It is the beginning of America 250, the 250th anniversary of the founding of this country.  On Flag Day this year, the US Army celebrated its 250th Anniversary of founding by the Continental Congress with George Washington as its first commander.  We saw the celebration parade in Washington, D.C. that day.  This month on the 13th, the US Navy will celebrate the 250th Anniversary of its creation.  Their celebration will include a parade of ships on the Delaware River.  Finally, on November 10th, the US Marine Corps will celebrate the 250th Anniversary of its creation in Tun Tavern in Philadelphia, the birthplace of the Corps.  All of this before the 250th Anniversary of the signing of the Declaration of Independence which created this country in the now named Independence Hall in Philadelphia. 

This coming year will probably be spent with many celebrations relative to the founding with peak in July 4th.  There will be big celebrations at many locations throughout the country.  There will be a big celebration here in Los Alamos, but the planning is in the early stages.  I remember the big parade that was part of the Bicentennial celebration here in Los Alamos in 1976.  I look forward to what will happen for this celebration.
MOWW has a committee working on activities for the Order for the celebration.  One is the membership update and oral history project described below.  Other activities will be proposed including some for chapters to do or will happen in the coming year.
On another item, Donal Davidson, obituary below, joined the Order in 1996.  He has been chapter commander and recently was chapter chaplain.

This chapter has had a variety of speakers for the monthly meeting.  Are there topics that you would like to hear more about?  Is there a speaker you would like to hear?  Please contact the chapter commander with any suggestions you may have. 
  THIS MONTH’S EVENTS 

This month’s speaker will be Michael Ham.
Agentic AI For National Security

Every era has its defining technology—the telegraph connected continents, the semiconductor powered a digital world, and now agentic AI stands poised to reshape global power once again. Agentic systems, able to perceive, reason, and act both independently and in concert, are transforming the foundations of national security. This talk draws parallels between the semiconductor revolution and the rise of AI, exploring how control over innovation, computing power, and energy will determine which nations lead in this new era. We will look at the opportunities and risks of AI autonomy, the growing link between energy and computing, and why the future of security will hinge not just on speed, but on intelligence guided by responsible agency.
MEETING DETAILS

This month’s meeting will be on Tuesday October 21st. We will meet in the Los Alamos Research Park building room 203A.  The building is labelled Hot Rocks Café in the map.  The meeting will begin with a social period at 6:00 PM followed by a brief business meeting at 6;30 PM.  There may be a presentation starting at about 7:15 PM. 
The Military Order of the World Wars meetings are open to all interested people for dinner and program with RSVP, or the program only at no cost.  The cost for dinner is $25.  Please call Robert Hull 1-505-328-1502 for reservations.  A reservation is a commitment to pay.  The dinner menu is TBD with appropriate sides.

The meeting will be a hybrid session including Zoom online.  Zoom session will start at about 6:00 PM.  Zoom details will be in the reminder email several days before the meeting.
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MEMBERSHIP UPDATE
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The Order has hired a third party to do a membership audit and collect oral histories.  You should have received a yellow postcard like those above with a reply telephone number.  Please respond to this request with your reference number. This is a valid activity from the national office of MOWW. The vendor will do an oral interview with you about your military and MOWW history in preparation for a book and oral publication about MOWW.  It will include a sales presentation for the book and MOWW items.  You need not purchase anything to be included in MOWW history.  Note that the Preamble to the Order includes “To acquire and preserve records of individual services;” More information is available on the MOWW homepage.

LAHS NJROTC news
September has been a busy and exciting month for NJROTC as cadets settled fully into the school year. With new events, community involvement, and their first major competition, the unit has continued to showcase dedication, teamwork, and pride both on and off campus!

The month kicked off with the Early Bird Competition, where Los Alamos cadets competed against other schools in multiple categories, including drill, color guard, marksmanship, and physical training. For many, it was their first competition of the year and an opportunity to put their hard work and early morning practice to the test. Cadets represented the unit with discipline and determination, setting a strong tone for the rest of the competition season.

Outside of competition, cadets also took part in a car wash fundraiser, working together to raise money for future events and trips. The event brought the community together, with cadets showing their ambition and teamwork as they washed cars, interacted with supporters, and represented NJROTC with professionalism.

September also marked an important milestone for cadets as they began wearing their uniforms for the first time this school year!  Alongside this came their first uniform inspection, where cadets were evaluated on their appearance, attention to detail, and adherence to Navy standards. The experience gave everyone a renewed sense of pride and motivation to continue improving each week.

In addition to their competitions and inspections, cadets contributed to the community through Cowboy Breakfasts, helping set up, serve, and clean while engaging with attendees. Their participation showed the spirit of service that defines NJROTC, as cadets worked together to make each event a success.

Cadets continued to support Friday night football games, providing color guards to present the colors before kickoff and performing sword arches to honor the players and highlight school spirit. Each event gave cadets the opportunity to demonstrate precision, teamwork, and pride in front of the community.

The month wrapped up with Homecoming Day of Chaos, a spirited set of events where NJROTC cadets played a major role throughout the day starting with a color guard presentation at the pep assembly, followed by two themed floats and another color guard during the parade. To finish off the celebrations, cadets performed a sword arch at the homecoming football game, highlighting their enthusiasm while representing the unit with pride!

From competitions to community service, September proved to be another month of accomplishment and growth. With strong performances, steady discipline, and active participation in every event, NJROTC continues to uphold its traditions of excellence and leadership as the year moves forward.

C/ENS Isabel Stoica
LAHS NJROTC
IN MEMORIUM




DONALD B. DAVIDSON, Jr. April 20, 1929 – July 6, 2025
Donald B. Davidson, Jr., was born on April 20, 1929, in Chicago, IL., the eldest son of Donald B. and Ruth M. Davidson. He was raised with his brother Duncan C. Davidson, Carmel, IN., (deceased) and his sister, Susan M. Merrell, Sun City, AZ. Don passed from this earthly life on July 6, 2025, at the age of 96.

Following in his father’s footsteps, Don studied at Illinois Institute of Technology in Chicago, graduating with a BS in Fire Protection & Safety Engineering in 1951. After a stint in the Insurance industry, he joined Los Alamos National Laboratory Safety Division in 1973. Inspired by LANL’s mission, he pursued an MS in Nuclear Engineering at the University of New Mexico, mid-career. He proudly enlisted in service to his country as a member of the US Army Reserve, in Chicago, IL., during his senior year of college. He retired with the rank of Major, 27 years later.

Don felt lucky to have met his wife Lorel Sorensen, at the Fire Insurance Inspection Bureau, and they married in Wheaton, IL., in 1955. Five children eventually joined the family, Deborah, White Rock. NM; Cynthia, Golden Valley, AZ; Donald III, Las Cruces, NM; Douglas (deceased); and Darren, Los Lunas, NM. He joked that 2 girls and 3 boys became an automatic full house. He was proud of his nine grandchildren, thirteen great-grandchildren, and great-great-grandson. In a special milestone that many would admire, Don and Lorel were able to enjoy 70 years of marriage.

Realizing Los Alamos was going to be “home”, he affiliated with Pajarito Masonic Lodge #66. Enjoying his fraternal friendships, Don joined the Shriners, York Rite, and Scottish Rite organizations. One of the proudest moments of his life was being recommended and selected for the great honor of being awarded his 33rd degree in Scottish Rite. He and Lorrie together joined the Order of Eastern Star, Los Alamos Chapter #63. He often said that joining such warm and welcoming Charitable Organizations greatly enriched his life.

Celebration of Life will be 4 p.m. Friday, Oct. 10, at Trinity on the Hill Episcopal Church, Los Alamos NM.

Masonic/Eastern Star Memorial Service will be 10:30 a.m. Saturday, Oct.11, at the Masonic Lodge, Los Alamos, NM. All are welcome to either service.

WREATHS ACROSS AMERICA
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Companion Sandra Wilson placing a wreath on the grave of her father Companion LtCol Norman Wilson

It is time again for donations for Wreaths Across America.  Over 400 veterans are buried in Guaje Pines Cemetery.  Every year, this chapter helps support providing wreaths to cover all these graves.  Each wreath costs $17.  Donations will be accepted through the November meeting.  Please give your donations Bob Hull, the chapter’s treasurer.  Wreaths will be placed on December 13th.  Please support this activity.
AWARDS


At the national meeting, the chapter received several awards.  It received Third Place – Medium Chapter awards for Information & Publicity Program, Public Safety / Law & Order Program, and Homeland Security Program.  Help keep the chapter working on the goals of the Order.

FOR THE GOOD OF THE ORDER


The CINC has published his intents and priorities for the current operating year.  His highest priority for this year is Patriotic Education.  This is discussed previously in the Commander’s Log above.  His second highest priority is for the Order to establish a revised operational structure reducing the total number of leadership layers and enhance our community outreach efforts.
The 2025 Annual Meeting was held in the Desert Diamond Hotel and Casino in Tucson, AZ.  Several amendments to the constitution and bylaws as recommended by the Convention & Bylaws Committee were passed.                                                                                   
The principal amendment not recommended including opening membership to all US veterans was extensively discussed.  A vote by printed ballot required 80 positive votes to pass.  It received 88 positive votes.  Membership to the order is now available to all veterans and related family members.
All the officer and committee reports are in the 2025 MOWW Almanac which is available in the MOWW website.  Please download it, read it, and learn what your Order has been doing.
In 2026, the meeting will be held in the Weston Hotel along the River Walk in San Antonio, TX.  The 2027 meeting will be held in Gurnee, IL north of Chicago and near Great Lakes Naval Training Station.  In 2028, Puerto Rico is a possible location.  The Puerto Rico Chapter has been very active in recent years including PCINC BG Victor Perez.
The MOWW America 250 Ad Hoc Committee Chair is Col Joseph P. Kirlin III, USA (Ret).  Be on the lookout for more information coming from the committee.

MOWW has partnered with WellCare as the official Medicate Advantage plan provider.  Their plans are designed to work with your VA coverage.  You can contact them at 844-980-0212 8 am – 8pm 7 days a week to evaluate your coverage options.

Once again it is time for the CINC’s Solicitation.  Please donate to support the many activities carried out by the national office on our behalf.

 NATIONAL OFFICERS
· COMMANDER IN CHIEF 
Lt Col David J. Worley USAF (Ret)
worleymoww@earthlink.net
· , and enhance our 
Lt Col Marlon Ruiz, USAF (Ret)

ruizmarlon08@gmail.com
· REGION XIII COMMANDER
   LTC Ken Robinson, USA (Ret)

Robinson4ken@gmail.com
Region XIII website www.MOWWSCV.com

 NATIONAL STAFF

· CHIEF OF STAFF & COO
Col Michael Farrell, USMC (Ret) | chiefofstaff@moww.org
· DIRECT OF FINANCE
 finance@moww.org
· MANAGER, MEMBERSHIP PROGRAMS (including dues payments)
HPM Justin Hiller | membership@moww.org 
· MANAGER, MOWW STORE
Mrs. Sunny Alley | merchandise@moww.org 

Website www.moww.org
 MG MILES CHAPTER OFFICERS

Commander


LTC Gregg Giesler USA (Ret)
    
Home: 505-662-5574

    
 g.giesler@computer.org
Senior Vice Commander

MAJ Robert Hull USAF (Ret)

Home: 505-662-7950
rhull@lata.com
Adjutant
HPM Robert Malone
Home: 505-672-0248
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MAJ Robert Hull USAF (Ret)
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LAST MONTH: SPEAKER         
The speaker at our September 16th meeting was Travis Weaver.

DARHT: Dual Axis Radiography for Hydrodynamic Testing

I'm Travis Weaver. I'm the deputy division leader at Integrated Weapons Experiments Division. I'm the chief engineer for the DARHT facility.  So, a little history about DARHT.  DARHT is the Dual-Axis Radiographic Hydrodynamic Test Facility.  Dual-axis, we have two big X-ray beam lines. Radiographic, we're taking X-ray images with flash radiography. And the hydrodynamic part, we've kind of broken down a little bit here.  Hydro, we're taking surrogate pits, surrogate pit materials, and we're squeezing them with high explosives. So, to the point where the pressures are so high that it's no longer acting as a solid, it's acting as a liquid, right? So, that's where hydro comes from. From an unclassified standpoint, I think you'll appreciate my example of what we're able to do.  Envision, if you will, a gun barrel that's one foot in diameter, a steel gun barrel one foot in diameter.  Down the center of that barrel, you've got a quarter-inch bore.  So, now we're going to fire a projectile down this one-foot gun barrel. We're going to fire a quarter-inch projectile down the center of that barrel. We have to generate enough X-ray energy to make it all the way through that one-foot diameter barrel.   We have to have a detector set on the back side that is sensitive enough that I can distinguish the projectile traveling at 15,000 feet per second, and I can tell you the profile of that projectile within basically the width of your hair.  So, AXIS-1 machine is a 60-nanosecond pulse. It generates its variable depending on tune, but generates around, say, 600 rad. Nominally, it's 600 rad.  The AXIS-2 machine, many people describe it as a four-pulse machine. AXIS-2 is actually one very long pulse machine. The pulse length is 30 times longer than AXIS-1.   We discreetly chop out the four bits that we care about to give— now, while we're shooting this projectile down our one-foot diameter barrel, now I'm taking four images in 1.6 microseconds. So now I can give you a velocity. Not only can I give you a profile, but I can give you a velocity of that material as it's moving.   Like I said, nominally, we're moving at about 15,000 feet per second. It is important to say, so I guess from a historical standpoint, in 1989, the U.S. halted new weapon designs as part of a treaty. In 1992, the U.S. ceased underground tests as part of the Comprehensive Test Ban Treaty.  Somewhat important to note that we agreed to the Comprehensive Test Ban Treaty, but we never ratified it. So legally, we could perform underground tests if necessary. We are just good stewards.  We're acting as good stewards in the United States, and we are not doing underground testing, nor are our adversaries, which is important to say.  In 1994, as part of how are we going to certify the stockpile, which is one of LANL's primary missions at this point, the concept of stockpile stewardship came up.  As part of stockpile stewardship, they tied the DARHT project to that.  So that is basically where DARHT came from. DARHT was built as a building in the mid-'90s. AXIS-1 machine came online in 1999, AXIS-2 in 2009, and I'll get into some of that later.
All right, so this is a very, very simple dynamic test. Somewhat similar, but it's a shape chart, right? So we've got a metal liner.  We've got HE. We've got a detonation wave. So we're going to light it off here.  We're going to start burning this HE. It's going to start pushing this metal liner, right? So that becomes our hydrodynamic test. AXIS-1, now envision AXIS-1, is coming in on this axis.  So you're looking down the beam. You'll get a single pulse as we're burning the HE, depending on your timing, but you'll get one image that will raise that motion and give you the shape of the shape chart. AXIS-2 view would be coming in from here.  So now you can see the HE, the shock wave from the HE burn, and you'll get four images as we're piercing through this target point. The idea of having a 2D or having the dual-axis machine is that if you have times 1, any of the times, the same on AXIS-1 as AXIS-2, then you can extrapolate that image. So now you've got 90-degree orthogonal views, and you can extrapolate some 3D data from that.  So really what DARHT's primary purpose is is to confine the codes that the physics folks use for our primary weapon, right, our primary. We do some pure science tests at DARHT, not many because the place is expensive. We were talking earlier.  You've been to DARHT. You've been to DARHT. It costs about $200,000 a day to operate.  So we're about a million dollars a week just to run if you start looking at overhead and repairs and everything else. So it is a bit tough to come in and do a lot of pure science experiments. Our bread and butter really is the tail numbers, right, the each of the warhead designs.  They come and get their certification data from us, which is a bit of an exaggeration. So going into every hydro test at DARHT, a hydro shot at DARHT for one of the tail numbers, it takes about two years, and we were discussing the price earlier. It's somewhere on the order of $20 million.  But there are hundreds, literally hundreds, of small-scale focused experiments that go into the designs for these hydros before they even get developed. So DARHT, yes, we create a tremendous amount of data that helps feed the tails, helps feed the physics community to make them happy with their primary designs and helps with their certification. But there are literally hundreds upon hundreds of tests that also go into that process.
How does DARHT generate a radiograph? So we have a large pulse power machine, large pulse power injectors. You can see there's an injector, and you'll see some cutaways here in a minute.  But we're basically step-up transformers and circuit boards. We're just dumping a lot of energy in a very short period of time. Like I said, the AXIS-1 machine, it is a 60-nanosecond pulse.  In that 60 nanoseconds, we're generating 3.5 megavolts. In the injector, we're 3.5 megavolts at 2 kiloamp.  So it's a tremendous amount of energy that we're dumping in just the blink of an eye.  We jump across the anode-cathode gap. So at the diode, we're jumping across. We're exciting the cathode and then jumping across at that diode and into this drift tube.  As we're coming down the drift tube on AXIS-1, there's 64 cells at AXIS-1. Each one of those is increasing the velocity of that pulse by 220 kilovolts. All right, so we're adding 220 kV at every cell 64 times on the way down.  So at the end of AXIS-1, we're ending up on the drift tube, the downstream transport region. We're at 99.999% speed of light. We're at relativistic speeds, and we're at 20 megavolts, 20 megavolts and 2 kiloamps.  So it's a tremendous amount of energy. That electron beam hits an X-ray conversion target, generates a flash of gamma rays with X-ray source. We filter that out through this collimator.  So these collimators are just big, heavy bits. We're generating so much X-ray flux that we don't want to streak out the cameras. The cameras are incredibly sensitive.  Well, X-rays, so we collimate that image, comes across, hits the test object, and that's where our X-ray image comes from. It is... Everyone also thinks that DARHT has these great X-ray cameras. They're actually CCD cameras.  They're light cameras. So we have our image. The test object is here.  The gammas are coming through it. We go through a scintillator that's generating light off of each of those gammas, and that's picked up by the CCD camera. I guess I talked a little bit about dose before.  One of the reasons you want dose, we're squeezing a mock pit. Those are very heavy materials, and as we're squeezing them at 15,000 feet per second, its density is increasing dramatically, right? So that's why we need the roughly 20 megavolt energy. That 20 megavolts of X-ray energy will allow it to penetrate through the object.  That's how we pick it up. Axis 1 is 20 megavolts. Axis 2 is about 17.  We can talk about that in details later. So electrons are generated. We're drifting.
We hit the X-ray conversion target right at the end of the drift tube. That generates that flash X-rays, and then we pick it up on the cameras.
So, DARHT is rather large.  It's not horribly different from the X-ray machines you use at your doctor's office, with the exception of it's huge, right? So the Axis 2 machine, I said, generates about 900 rad. Axis 1 normally is 600 rad. To put it in perspective, a chest radiograph, right, and a chest X-ray at your doctor's office, that's generally considered the most X-ray energy a person would take for a diagnostic X-ray.  A chest X-ray is .05 rad. And like I said, Axis 1 is 600 rad. Axis 2 is 900 rad.  I also talked about Axis 2 being a one very long pulse machine, and we split off into... We split off four discrete pulses to generate images in that 1.6 microseconds. We're dumping two-thirds of the beam that we generate on Axis 2. The reason that we currently only get four images is because our camera refresh rate is slow, air quotes, somewhere on the order of 500 nanoseconds, in between frames. We have a new camera that Lincoln Labs, similar to the Scorpius machine, we have a new camera that will be delivered this year that will allow us to generate eight images in that 1.6 microseconds.  We'll still actually be dumping about half of the beam that we generate, but we'll be able to effectively get eight images during that 1.6 microsecond timeframe. But as a sense of scale, Axis 1 machine, Axis 2, both of these halls are similar, not identical, but it's 240 feet from tip to tail, from the injector to the X-ray conversion target. So they're just really big X-ray machines, really big X-ray machines.  You saw... You saw and we discussed the weather enclosure. So DARHT was designed and built as an open-air firing point. The building is a bunker.  The building is capable of... It's rated for 500-pound HE load on a firing point. So previously they did the first, I think roughly 40 hydros they did open-air. So they were open-air shots. And now we vessel-confine everything.  So we built this weather enclosure, had actually... We did it for two reasons. One, this environment, so the downstream transport, you see the bullnose of the accelerator, we were still drifting electrons. So the X-ray conversion target was out on the firing point.  It was a horrible environment to try and maintain high vacuum. Litteral rat's nests in most places, and the cameras, which are also ridiculously expensive and very sensitive to temperatures and everything else, they were in blast houses.  So two-inch thick steel plate houses to house the cameras, and it was not a great environment. So when we went to... Part of the environmental impact statement was an agreement that DARHT would no longer do open-air shots.  So we moved to vessels.  So the unintended consequence of that, not only did we make, from an environmental standpoint, a little bit better stewards to the environment, it took a team of 10 people a month to clean up the firing point after every shot. So from a cadence standpoint, now we put a vessel in, we drop it on the firing point, we put our device inside, fire the shot, we can pull it out the next day, that vessel goes off to get cleaned out, and we can drop in another vessel. We could theoretically fire another shot.  Typically, the physics folks, they want different tunes, they want different times. But if we had the same time and the same dose, we could fire a shot a week. Actually, back when it was open, there's still shrapnel down in the canyon.  You cannot walk off paved areas at the DARHT facility because they're all wrapped up.  On the firing point, past the parking lots, everything is posted in red contamination area.  So it was a nasty place. It's interesting, maybe not so much important, but DARHT was built, and that replaced the PHERMEX facility. So PHERMEX is right down the road from DARHT.  The beautiful nighttime picture of PHERMEX.  There's a lot of interesting things that came out of PHERMEX.   But I guess that was also an open-air shot.  But the concept of flash radiography is not new. The first flash radiography used to certify nuclear weapons was done during the Manhattan Project.   So the difference being, okay, our spatial resolution is better, right? Eighty years later, we get better pictures. But they've been doing this, we have been doing this as a community for a very long time. 
So like I said earlier, DARHT AXIS-1 was commissioned in 1999. They're both LIAs. They're linear induction accelerators.  So we're accelerating electrons. AXIS-1 energy, just at 20 megavolts. So 19.5 MeV, 60-nanosecond pulse width. So you want your pulses to be short enough that when you're getting that image, that you're freezing the motion. So anything over about 100 ns is too slow, and you're going to have streaking in the camera.  
Anything under about 100 ns, you're okay. Dose, like I said, is variable. The lowest we've ever shot is 80 rad.  So if you're taking an image very early on in the implosion process, where things still aren't that dense, 80 rad will get you there. But we can go as high as 700 rad on AXIS-1, or we have gone as high as 700 rad on AXIS-1. Spot size, very important.  So your spot size is where your spatial. One of the ways you get your spatial resolution. So the smaller your spot size, the better your image quality is going to be.  We consistently are under a millimeter, depending on tune, half a millimeter is really not outside the bounds of capability. 

Next slide is AXIS-2, I imagine. So AXIS-2, much, much longer pulse, about 30 times longer, and much larger injector system.  So you've ever seen that? So from a sensor scale, it's hard to believe, but this, so the AXIS-1 injector would fit right about here. The AXIS-2 injector starts two floors below, and is about 40 feet. The AXIS-1 injector is 8 feet by 7 feet by 10 feet cubed, and this is 12 feet by 12 feet by 40 feet long, where we're dumping the energy out of the Marx generator, transmitting it off this column, and then making a 90 degrees, and shooting down the feed line.  The AXIS-2 machine is, you're trying to stand off voltages for much, much longer. So an AXIS-1 cell is 1,200 pounds, about a foot and a half in diameter. Since you're trying to stand off voltage from AXIS-2 for 1.6 microseconds, rather than 60 nanoseconds, the AXIS-2 cells are 6 feet in diameter, and about 17,000 pounds apiece.  You're just trying to stand off voltage long enough so you don't break down. But it was a tri-lab. There was Lawrence Berkeley Lab, Lawrence Livermore, and LANL was the design and designers for AXIS-2 machine.  It's roughly, it's about 16 point, it was designed to deliver 20 megavolts, but there were some issues. There were some issues with design, so we do not run it as hot as it could be. So we maybe could actually even get 20 megavolts, but we'd be running on the red line, and we'd be risking our future.  It's a complicated machine, so we run it at idle. So we're running at 6.5, so we know we can get some longevity out of it. Our mission is there for the next 30 years, so we don't want to break it fundamentally.  Spot size, not quite as good as AXIS-1. Part of that is when the E-beam hits the heavy metal target, you're changing the focal length.  So you're generating plasma. You've got branched-along X-rays streaming toward the object.  You've got a plasma that's generating from the interaction with the E-beam and the heavy metal. That's changing your focal length. So the later pulses have a tendency to have larger spot sizes.  First spot's pretty good. Spot motion is also kind of a problem sometimes, but we're getting really good. The people out there are just amazing in what they can pull off.  Spot motion, not as big of a problem lately, but spot size in the later pulses tend to grow because you're changing your focal length. You can literally burn holes in that target. The targets themselves cannot... They burn up, right? I call it the world's most expensive drill.  The holes are awful.  But, yeah, you're generating gammas, but you're also obliterating targets. That material does just come apart. 
All right, so how do we generate a radiograph? We did talk about... We've got the accelerators. We're shooting beams. The electrons are focused onto this X-ray conversion target.  The X-rays come off of the target. It's a 2.7-degree cone coming out. Test object here will collimate it, and then we'll have the camera houses, right? So the camera houses sit out on the firing point post the object about 3 meters past the object.  Just enough room to get around it.   But this is one of the cameras. This is the turning mirror, actually. The camera's down here.  You've got your scintillator converting this X-ray energy into white light. That hits the turning mirror, comes down, and hits the CCD camera. So this is kind of an interesting view of... If you see an axis, one view, you have a dot, you have a circle, you don't know what it's doing, you have a cylinder coming, and another small cylinder.  Axis 2 view gives you these images. So then if you interpolate between an axis 1 image and an axis 2 image, that can kind of give you what the 3D geometry is

What else do we have? Takes about... So J Division is 180 people right now. About 30 are out in Las Vegas. We support and we perform a lot of shots, all the subcrit experiments.  We have firing leaders, and firing leaders, vessel people, everybody else out at J Nevada. So all the subcrits and above-ground tests firing leaders handle out at the test site. And NNSS now, they're no longer the test site.  And there's about a hundred and... I'd say it leaves about 150 people at Los Alamos. J-2 group, they are the vessel design authority for the entire nuke weapons complex. So if Livermore wants a vessel or anyone else needs a vessel, they go to J-2.  They're the design agency for the entire complex. They've got a team of about 40 people that solely design and are currently building new vessels. So the vessels that we use, they're 2 1⁄2-inch thick Haskell HSLA 100.  Same thing you make subs out of.  Very exotic steel, very repairable.  And they take a beating. So these vessels cost about $3 million apiece. They were designed to have... They were designed in the early 2000s to have a design life of 10 shots.  So we fire a hydro inside of these. We pull it off the point, go and clean it out, go into weld repair and inspection, put it back in service. They were designed... That process takes about 6 months.  They were designed to handle 10 shots each. Our average age is 13 shots. So many of these are... They're all past their design life, their useful life.  And if you want to go see one, go to the Bradbury Science.  It’s got a great model of one there.  We are in the process of going out there beating the streets and finding more forging, more welding to get more vessels back into service.  We started out post Dynex , we started with seven vessels in the inventory.  We have irreparably damaged one.  So we are down to six.  Subcrits are using 6-foot vessels now, 6 foot in diameter.  They are using one for subcrit experiments.  So we are down to five now, two are on the hairy edge, no longer useable.  So it’s pretty important that we get new ones.  So what happens to them to make them no longer usable?  Cracks beyond repair.  It’s kind of weird.  It’s kind of an interesting endeavor.  They are all built to ASME codes and standards.  So ASME tells me that if you have a crack that exceeds this depth, you are beyond repair.  So we started to strain, and we get into unintended consequences a lot. 

 So this would be a rack that we would set a hydro with.  After you set in the rack, you have your x-ray windows.  So you have got exit covers on the opposite side of the entrance covers.  The x-ray beam would come through here.  You are really looking through this aluminum window.  The last thing on this earth you want is a golden beebee of fragmentation of heavy metal traveling at 15,000 feet per second going through these windows and up the beam line.  Now you have just destroyed a billion-dollar accelerator.  It’s a bad day for everyone.  So we put the device in here, and we put shielding around it.  This aluminum plates or glass and aluminum staggered.  Unintended consequences.  They got so good at protecting that gallery that we have done several hydros where we did not have to do weld repair.  They just cleaned it out, and it was ready to go back in service.  What we have found, recently, that the aluminum plates are now absorbing the energy from those frags, and they are accelerating into the corners here that they are deforming the steel to the point that the covers are no longer fitting on.  So we have to have bigger holes.  We have gotten to good at protecting the vessels that we are damaging the vessels.  We are overstraining the vessels. 

You're imparting a tremendous amount of energy and you're forming this, but in our zeal to try and protect the vessel, we've created ourselves a new problem. Whereas, if you had a small frag of depleted uranium that you slowed down with blast, while it would just leave a divot on the inside of that, you could well repair that and that's fine.  The HSLA-100, that material could take damage all day long if you go back and weld repair it. So, we're going through some learning phases here. Do you recycle those things? We don't honestly know what we're going to do with them at the end of their lives.  So, when I say that we have two at the end of life, that's just end of life for hydro shots. We still do a lot of overpressure tests, we do a lot of other things that we can do. They are still very useful, they're just not useful for a hydro test at all.  

LANL gets sent a tremendous amount of money every year to certify the stockpile. That's our bread and butter.  I would argue that that's probably our most important mission now. So, the annual assessment letter goes from the Director of the Laboratory through the Secretary of DOE to the Chairman of the Joint Chiefs to the President of the United States. It is the only letter that goes to the President of the United States, and the only rule is no one can change it.  So, when it's published by LANL, it is what it is. DARHT is there to help constrain the codes and give the primary designers confidence in their systems. So, we perform these integrated hydro tests or integrated weapons experiments for each of the tail numbers at Los Alamos National Labs.  We also do shots for Livermore. Livermore does have a flash radiography capability. We go use theirs.  They have FXBAR is their name of their machine, flash radiography, and CFF, their confined firing facility. We go use their facility. We fire there.  It's a similar capability, just not the same. Now, that's the one out on the annex. Yeah, out at Area 300, I think.  But we also do shots. In fact, our last hydro two weeks ago was for AWE.  So, we partner with our other nations. So, and then, like I said, we do end up with J Division as a whole, not DARHT specifically. J Division, we also perform subcritical work.  We're firing leaders and lead experimenters for the subcritical experiments that happen down hole at NNSS. And we do some pure science. We have managed to get some pure science in there.  

Next, I want to read the video. Well, just to give you some sense of – so, at LANL, these are LANL LoSlo. BEEF. This is probably my favorite because BEEF stands for – it's at NNSS, Big Explosive Experiment Facility.  That's what BEEF is. It's a firing site that's qualified for up to 50,000 pounds of energy. 306 also is LANL, DARHT.  This ZEUS machine is coming online. They have a Cygnus testbed down the hole right now. ZEUS is coming online, so is Cygnus.  And eventually, it will be the Scorpius machine, which is – we're collaborating with MSTS and others on the Scorpius machine. We'll have capabilities very similar to Axis 2. Now, maybe the next one is the video.  So, you'll see how DARHT works. And if you don't want to watch it, I understand. But that'd be the last video.  

The Dual Axis Radiographic Hydrodynamic Test Facility, or DARHT, is a structure that houses two electron accelerators.  The purpose of DARHT is to make x-ray images of hydrodynamic tests, or hydrotests. So named because during these tests, high explosives are used to make mock weapons assemblies, also known as test devices, with surrogate materials hot enough to melt and flow like water. So, how does DARHT work? It starts with a test device being placed inside the inner containment vessel at the firing site.  To be successful, a great many things have to happen simultaneously with exquisite timing and precision. When DART's operators are ready, they begin storing large amounts of electrical energy in the capacitor banks that power both the injector systems and the accelerators. The capacitors essentially act like large batteries, capable of releasing a lot of power in a short time and on demand.  We'll start in Axis 1. When the fire button is pushed, power from the injector pulse power system travels through a large transmission line, gaining strength as it goes until it reaches the injector itself, where the energy raises the cathode to a very high voltage, millions of volts. The cathode, in the form of a piece of velvet attached to a metal surface, emits electrons that are immediately focused by the gas into a uniform beam, like a short string only 60 billionths of a second long. As the electrons travel down the accelerator, energy is added to these electrons at each cell.  In Axis 1, there are 64 cells, so by the time the electrons reach their final destination, they have a kinetic energy of 20 million electron volts and are traveling very close to the speed of light, or 186,000 miles per second. Destination is a target made of heavy metal that converts the electrons into a single pulse of extremely high-powered X-rays that's a tiny 1.3 millimeter dot. At the same time, over in Axis 2, its much larger counterpart injector system is also creating a much longer string of electrons, about 30 times longer than Axis 1, but still very short at 2,000 billionths of a second.  They will be sliced into four shorter beamlets before their final destination. As its electron beam travels down the accelerator, energy is added at each cell to reach 17.5 million electron volts at the exit. Before the beam is converted into X-rays, it goes through what is called a kicker.  Crossed electric and magnetic fields are used to chop the beam into four distinct pulses. Then, like Axis 1, those pulses strike a heavy metal target and are converted into X-rays. At the firing point, the test article inside the containment vessel is detonated.  The high-speed implosion, designed to mimic the events inside a nuclear weapon, lasts just a few millionths of a second. Depending on the nature of the experiment, scientists will precisely determine not only what effects they want to image, but equally important, the timing of the effects. At the exact desired moment during the implosion, the X-rays penetrate the steel containment vessel, and the imploding device and the interactions between the X-rays and the experiment are picked up by digital imaging devices, X-ray cameras, that deliver data instantly to the DARHT shock control room.  DARHT allows scientists to X-ray image these imploding devices at exact timescales, with a single picture from Axis 1 and multiple images from Axis 2. And because the facility is a dual-axis diagnostic machine with accelerators at a 90-degree angle, it can also extrapolate three-dimensional data from the tests. DARHT is the world's most powerful X-ray machine. DARHT radiographs are used to study fundamental weapons physics to develop a deeper understanding of detonations, hydrodynamic behavior, and materials characteristics, making DARHT a unique and essential tool in assuring the safety, security, and effectiveness of the U.S. nuclear deterrent.
Transcribed with the help of TurboScribe.. Text in italics is questions or comments from audience or the audio from the video.
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