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COMMANDER’S LOG 
A new year has appeared on the calendar.   It is a time to reflect on the success and problems from the old year and to charge ahead to have a successful new year.  Some people make resolutions, perhaps to lose weight or get in better physical condition.  A few succeed.  Frequently after a few months, the efforts are ended.  MOWW did not stop after a few months or years but has continued for over a century.  Many challenges have been faced and overcome.  After World War II and the Korean Conflict, there was a surge in membership.  As time has passed, those officers have gone to their rest.  Those that remain are in their very advanced years.  It is time for us to step up and face the challenges of continuing the work that they did before us.
As with many other volunteer organizations, recruiting new members is difficult.  It appears that the recent generations are more interested in themselves than in supporting others.  Chapter after chapter in organization after organization are closing for lack of members.  As noted below, the recent recruiting campaign has led to a growth in new members in the Order.  However, it will take additional growth just to keep the current activities going.  Expanding existing activities and starting new ones is difficult.  Getting people to take the leadership positions necessary for the success of an organization is even more difficult.

In years past, this chapter along with the Santa Fe and Albuquerque Chapters supported the week-long Sun Belt Patriotic Leadership Conferences every summer.  However, those chapters became inactive because only a few members remained.  As a result, those chapters were closed, and the remaining members were brought into this chapter.  I have been trying unsuccessfully to restart that with one day Leadership Seminars.  However, I cannot do it alone.  I need help including new members to accomplish this.  Please join me in restarting this for the youth of today.
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 Nancy Bartlit. 
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Ready, Willing, Able: Women in World War II
The performances of women to assist the Allied WWII win in Europe or the Pacific are becoming better known through new research. The experiences were extremely varied.  As men were called into military service, women used multiple skills successfully, such as: to produce war materials and equipment, to pilot B-29 airplanes, or to assist in atomic weapon research. U.S. Army nurses captured by Imperial Japanese troops in the Philippines cared for civilian prisoners for the WWII duration. The diligence of the all-Black female Battalion Central Postal Directory 6888 (WAC), which cleared a huge backlog of mail meant for troops in Europe, has received attention now decades later. From a Princess volunteer who would become Queen to a First Lady who quietly visited Pacific troops, outstanding contributions by a single woman or groups of women made a difference. They were code- breakers, spies, entertainers, secretaries, homemakers or Japanese language teachers and recruited members of the Military Intelligence Service (MIS) from the Japanese American internment camps.

Bartlit will focus on the unique story of the daughter of a Jewish concert pianist who, as a member of General MacArthur’s occupation staff, was assigned to draft new rights for women to be considered in a rewritten constitution for the conquered Japan.  How did she succeed?
 She is a local author, historian, lecturer, publisher, and former county council chairman. A history major at Smith College, she taught American English in a woman’s private academy in Sendai, Japan, 13-15 years after WWII. She tutored Japanese scientists and their family members in English in Los Alamos and returned many times to Japan to visit museums as well as to tour battle sites in the Pacific theater. Her published book on the unique encounters of New Mexicans and Japanese during WWII in the Pacific is based on many interviews with New Mexican U.S. Army, U.S. Marine, and civilian veterans. 

 
MEETING DETAILS

This month’s meeting will be on Tuesday January 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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LAHS NJROTC news
This is LAHS NJROTC monthly newsletter January edition. As we kick off the new year, our cadets have been hard at work, focusing on preparations for the highly anticipated regional competition taking place in February. Their training includes drill routines, academic studies, physical fitness, and teamwork exercises to ensure they are ready to perform at their best!
C/PO2 Madelyn Sutton
LAHS NJROTC A-PAO
AWARDS
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Chapter Commander LTC Gregg Giesler with Eagle Award Recipients Jenna de la Rosa-Galey and Naya Stamets.  Emma Brundage was not present.
In December, the chapter presented Girl Scout Gold Award Certificate of Recognition at the annual Highest Awards Ceremony & Celebration to the three girls in the Girl Scouts of New Mexico Trails Council who earned the award in the last year. 
WREATHS ACROSS AMERICA



The purpose of Wreaths Across America is to place a wreath on the graves of all the veterans buried throughout the country.  In Guaje Pines Cemetery in Los Alamos, over four hundred veterans from World War II to the present are buried.  The chapter has supported with others in the local community in this activity for a number of years.  At the November meeting, we collected donations to help pay for these wreaths.  This year, all the graves of veterans were covered, and the extra funds received were used for wreaths at Santa Fe National Cemetery.  
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Companion Sanda Wilson placing a wreath on the grave of her father Companion Lt Col Norman G Wilson

.

IN MEMORIUM



It is with heavy hearts that we have to announce the passing of Robert E. Mallin on November 7th, 2024 in Littleton, Colorado while surrounded by members of his family. 

Bob entered this world in 1939 in Brooklyn, New York to a Jewish family and grew up in Long Island, New York.  He attended New York Medical College and upon completion of his internship he would always say he received a personal letter from Lyndon Johnson on July 1st, 1966 asking him to enter the U.S. Army.  Bob proudly served as the Squadron Surgeon for the 1/10 Cavalry around Pleiku, Vietnam.  During his time in the Army he received multiple decorations including a Purple Heart and a Bronze Star. 

After his time in the Army, he completed his surgical residency in Manhasset, New York and even found time to have two wonderful daughters, Michelle and Allison.  After completion of that residency he, his wife Hedy and the two girls, moved to Anchorage, Alaska where he practiced plastic and reconstructive surgery. 

While in Alaska he separated from his first wife and married Wendy Dearth and adopted a son, Shane.  Following a successful medical career in Alaska he retired to Santa Fe, New Mexico where he served on several charity boards, ran unsuccessfully as State Senator, volunteered at the Pecos National Historic Park and lectured around the country on Civil War medicine and surgery.  Many years later his daughter Michelle asked him to move to Colorado to be closer to her.  He was a member of the Military Order of the World Wars, becoming their Surgeon General for 13 years, and the Vietnam Veterans of America for many years.  He was a long time member of the Santa Fe Chapter.

FOR THE GOOD OF THE ORDER


Headquarters reports that that the recent membership campaign went exceptionally well.  Currently, the recruiting pace exceeds that of the past six years.  With continued efforts, the Order is on track to achieve and possibly exceed the recruiting goes for the first time in recent history.  Congratulations to all the recruiters and new companions.  Continue the effort.  This chapter has not yet recruited anyone.
Coming soon.  A MOWW Membership Satisfaction Survey will be available January 20 to January 31, 2025.  You will receive an email from the MOWW HQ with the link to the survey.  Take advantage this opportunity to have your voice heard.

The Region XIII Winter Conference will be held at the Desert Rock Hotel and Casino outside of Tucson, AZ January 16-19, 2025.  It will be similar to the 2025 MOWW Annual Meeting with participation by the CINC and tours and other activities similar to the annual meeting.   There will be a Massing of Colors on Friday morning, and the business meeting will be on Saturday morning.  It will be a hybrid meeting available on Zoom.  Meeting information is available.  Contact me if you are interested in attending. 

The 2025 Annual Meeting will be held in the Desert Rock Hotel and Casino outside of Tucson, AZ.  Since this meeting is “local”, all able members of the chapter are encouraged to attend.  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.

The Order has a new trifold brochure describing MOWW’s ROTC and JROTC Award of Merit Program.  I have copies if you are interested.

Once again, it is time for the CINC’s Solicitation.  The money collected is used to support many activities through the Order.  Please donate generously to this solicitation.

 NATIONAL OFFICERS

· COMMANDER IN CHIEF 
Lt Col David J. Worley USAF (Ret)
worleymoww@earthlink.net
· SENIOR VICE COMMANDER IN CHIEF
Lt Col Marlon Ruiz, USAF (Ret)

ruizmarlon08@gmail.com
· REGION XIII COMMANDER
VACANT
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
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COMING EVENTS 
January


13
Staff Meeting 
t19
Region XIII Zoom MBM meeting
21
Chapter Dinner – Nancy Bartlit – Ready, Willing, Able: Women in World War II
27
MOWW Birthday 1919

February

10
Staff Meeting

18
Chapter Dinner – 
March



10
Staff Meeting 
18
Chapter Dinner – 

April



7
Staff Meeting - 

15
Chapter Dinner – Christine Chandler - Legislative Session Review

NJROTC Awards Ceremony, Smith Auditorium - 

MOWW SOCIAL MEDIA
National Facebook Page

https://www.facebook.com/MOWWnational
MOWW Facebook Group

https://www.facebook.com/groups/militaryorderoftheworldwars
MOWW Instagram

https://www.instagram,com/mowwhq/
LAST MONTH: SPEAKER         
The speaker at our December 17th meeting was Dr. Glenn McDuff.
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Effects of Nuclear Weapons
We're going to start with the effects of nuclear weapons.   There is a lot of the reasons you need to know effects is how do you use this?  So, effects, a couple of definitions real quick.  The effect of a nuclear weapon is primarily the interaction of tech energy, of the fission product, and the atmosphere, all of its surroundings.  That's really what it is. About 85% of energy in a nuclear blast comes out as kinetic energy.  Most of that is blast (about 50%). About 35% of the kinetic energy is thermal. The remaining 15% is in radiation, and that's actually a very small part of the nuclear detonation. So what we're going to talk about is how do you really use this?  Also, the effect is highly dependent upon what's around, is your environment of where you're using it. Because of that, they came up with five basic reasons of nuclear blast.
You have, if you want energy coupled into the earth, you'll use it underwater or underground, or surface burst. If you want to maximize damage to the surface, you use an air burst. If you want to maximize the electromagnetic interruption, you're going to use high altitude.  So that's the five basic ranges, or areas, of where we concentrate on a nuclear effect. Since nuclear effects are based on your environment, most of, but surprisingly enough, most, all of our data for nuclear effect comes from Hiroshima and Nagasaki because that's where we actually have real data from using weapons on a city, and they are still the baseline of all nuclear effect work. 

But it started even before we started, before Trinity.  Way, way, way back in 42, 43, Hans Bethe and Will Penny, (Will Penny is a Brit who came over as part of the British Contingent for the Manhattan Project.  Will Penny became the British Oppenheimer when he went back to England and developed their first atomic bomb.) They looked a lot at how do you use an atomic bomb.  Will wrote a very famous paper called “Use of Gadget in Rain or Fog” [LA-217]. Now this is because one, he's from England, lots of rain and fog. We have to use it, but it makes a huge difference.  If you have rain, the effect is totally different, and if you have a nice clear sunny day or if you have cloud cover, or if you have snow.  Hans did a lot of work on height of burst. Where do you want an air burst to occur? And just a matter of a few hundred feet had drastically changed the effect.  We're going to see all this in a really cool movie here later. So just a few hundred feet difference in altitude can make a massive difference in the effect. 

In the 40s, 50s, and 60s, we did a lot of effect work from testing.  Both in Nevada and in South Pacific. Again, most of the data came from Hiroshima, but we did a lot of using these test movies of where we blew up houses.  They actually built a place in Nevada called Japan Town where they modeled a bunch of Japanese cities.  All this work has been concentrated at two major publications. The first is “The Effects of Atomic Weapons” that was first published here in 1950.  Second edition came out seven years later and corrected all the wrong data that was in the first book. The third edition came out in 64, corrected even more mistakes as we learned two things. One, a lot of the data we took was incorrect in the early days or misinterpreted or it was just flat out wrong.  We took more data and found out, well, maybe we get messed up earlier.  The last kind of corrected version came in 1977.  It's really curious, you can just download all four of these offline, off the web. They're all public. You can PDF them.
The other is what they call “Capabilities of Atomic Weapons”. This is published in 1951 by the Armed Forces Special Weapons Program, which is the military version of the Manhattan Project. Where the Manhattan Project split into the Armed Forces Special Weapons Program in Los Alamos Scientific Lab, this is the military part of Manhattan Project.  It came out of the first episode. The first in 1951 was only a hundred pages, and basically what this talked about is, what can you do with it?  Well, as the years went on, they did more and more work.  The last kind of installment in the early 90s, and they're up to like 6,000 pages of how do you use nuclear weapons. You can download the 1972 version, which is over 800, about 1,700 pages, if you're really bored. Or you want to know how to really use nuces, because it's all available online.  Anyway, these are the two kind of bibles of effective nuclear weapons. So if you're going to start a war, this is where you want to go. 

Part of the EM-1, there are classified sections, but you can't download those.  They go through every weapon, like the whole section about using atomic demolition munitions.  What they'll do in most of the manuals where they use it, instead of using weapons, they use play weapons. They'll use one-kiloton weapons, ten-kiloton weapons, a hundred-kiloton weapons, and they just pick numbers and use those to do calculations. But it's the same if you have a 10, or 9, or 8, or 32. 

Anyway, there are five different areas.  Underground, underwater, surface, air, high altitude. So that's kind of the five regions that you'll use a nuclear weapon, and that's where we're concentrating.  Let's look at using Fatman, and you'll find in most all of this data, everything is around Fatman.  All the examples are always 20-kiloton. That's what Fatman was, he's our first bomb, and a lot of the coefficients are all based off of 20-kilotons, and you'll see that in a minute.  But let's look at an air burst. To hear that, I'm going to turn this over to Reed Hadley. 

Diagrammatically, an atomic detonation looks like this.  Four effects are produced. Light, heat, radiation, and blast, or air pressure. Since blast is the primary destruction force of the bomb, let's take a closer look at the blast portion of the event.  The bomb is detonated in relatively cold air. The pressure wave produced by the energy released moves faster than the speed of sound at all directions at the same time. In what is known as the incident shock wave, the air is heated by the sudden compression caused by the shock wave.  As the incident wave strikes the ground, most of the energy bounces back in a reflected wave. The resultant peak pressure in the reflected wave is about double the pressure in the incident wave, thereby doubling the destructive power of the shock force, or front, moving across the ground. Because the air behind the incident wave is hot, the reflected wave can move faster and gradually compress the base portion of the incident wave into a wall or stem of boosted air pressure, called a Mach-Y stem.  On a graph, the event looks like this. The greatest pressure, of course, is produced at ground zero by the combination of the incident and reflected waves. The pressure gradually drops off as the waves move out from ground zero until the Mach-Y develops and increases the pressure again.  It was this amplification which extended the area of damage at Hiroshima and Nagasaki. The Mach-Y stem worked over every type of structure. Masonry, steel-framed buildings, reinforced-framed buildings.  From a military standpoint, the atomic detonations on Japan seem to be pretty effective. So Hiroshima and Nagasaki became the norm, the basis for curves on blast effects and damage.

 So that's why where you detonate the weapon is really important to maximize the blast effect.  Now, what does that then do? Well, here's the three big areas, blast, burn, and nuclear radiation. And this gives you an idea of a little why area is death. A little cross- way before that, or radiation's going to get you.  So you kind of look to see what is possible depending upon your particular situation. If you have shielding for radiation, then you have to remember blast and thermal. You have thermal shielding, which actually is pretty easy, you don't have to worry about blast, but then you have to worry about blast. So you can be shielded.  That's why in Hiroshima, there was two girls in the bank vault that were just like a thousand yards from ground zero. And they basically were totally unarmed because they were surrounded by 56 feet thick of paper in the bank. So they were shielded from blast, thermal, and radiation, and even though they were close enough to be incinerated, they walked away.  They were in a bank vault in the basement where they stored records and basically walked away scot-free.  This is basically data for Fat Man.  So everything's based off the 20 kilotons. 

The other important thing is accuracy, and this is really important.  CEP, the circular error probable, that's basically how accurate is your weapon. The circular error probable number says 50%, half your weapons will fall within that circle. Half will fall without that circle.  That's how they rate accuracy. You can see here, probability of kill. Now here, this at zero, that means you're fine.  Up here, you completely destroy the target factor. They rate this in this really complicated way called VN and TK. Now I'm talking about that in a second.  But you can see if you have a very high error, and you have to be basically, no hardness of your target at all. If you have any sort of shielding, and hardening of the target, I mean shielding to blast, heat, radiation like a bunker, as that increases, notice the more accurate, the higher chance of killing them. And it falls off really, really rapidly.  So if you have a really bad accuracy, you have to have a monstrously hard structure to protect yourself. So accuracy is the main thing in nuclear weapons, is to put it where you need it to amplify the effect. 

Now what is this VN and TK? I will tell you.  VN number is the vulnerability number, which reflects the relative hardness of a target in terms of 20 kilotons blast. This is just a reference of damage to a target to 20 kilotons. T is the amount of pressure that will cause the desired damage to achieve this VN number.  This comes in 10 different levels of errors. Don't try to understand this. I don't know who thought this up.  The K factor is kind of an adjustment factor to the VN number due to a yield other than 20 kilotons. You have numbers for BN for 20 kilotons. If it's for anything else, you have to put a correcting factor.  So if BN is for 20 kilotons, K is zero. And that's how this works out. So anyway, you don't need to know this, but if you study this, you can finally figure this out.  These are fudge factors on how to adjust your particular weapon for a particular amount of damage that you desire. 

So is the error in actually having it detonate at the height that you wanted it? And the place you want it, the height and geographically.  If your target is here, if you want this, you can say right above your target, but you may not. You may want it off to the side of the target. Sometimes you don't want it to detonate over the target because then you get a blast wave that's perfectly straight down.  That's why the building that was right under Little Boy, I mean directly under Little Boy, all the beams are this way. A lot of steel has a lot of strength in compression.  They don't have a lot of strength in torque. So the ones over here blew over because the wind hit it from the side. So this is error from where you want that bomb to be when it goes off.  CEP can actually be three-dimensional. It really needs to be a mess. But anyway, CEP is the point I want to try to make.  Accuracy is the most important thing. Much more important than yield. So, let's see, and you'll see this weird number anyway. So calculating this, you have to kind of practice doing it. 

Another thing with Fat Man, which they noticed at Trinity, is they calculated the temperature that you're going to get from the bomb and what's it going to set on fire.  They have lots of experiments looking at this. Well, they calculate the temperature up here. What they measure is way down here.  What they measured was nowhere close to what was calculated. That's why, and a guy named Fred Reines, who went on to win a Nobel Prize and worked here at the lab. I'm afraid to mess with it. It's hard looking into this, and the reason is that this has really caused the most important effect of nuclear weapons. For yourself, the atomic bomb, it starts out as a fireball. This fireball expands with what they call radiative growth.  That's the heat of the fissioning component and the kinetic energy. As this fireball expands, it heats the air. It really heats the air.  Well, as it expands, the air starts to cool. When it cools to about 300,000 degrees, just only 300,000. That's cool enough that the air now, the shockwave of actually is faster than the fireball growth.
So about at this point, the shockwave from the kinetic energy in the blast starts moving faster than the fireball growing. But a shockwave travels into the air. It heats the air and ionizes the air outside, right on the surface of the fireball.  It ionizes it. It becomes, it glows, basically, and it makes copious electrons.  Well, ionized air is opaque to light. So, as this shockwave travels faster than the fireball, it immediately ionizes the air and it cuts off and basically puts a shutter over the fireball. Well, as that shockwave travels, it cools, and this is really rapid.  But it cools down to only, say, 30,000 degrees, the air ionizes and it becomes not opaque. It becomes transparent again.  So, as this fireball increases, shockwave travels, it cuts the light off. At some point, when the air cools, it shows the light back up. So you get this bright dark bright.  And I noticed this at Trinity. And Fred Reines thought, what is this? So, he looked again at it at Sandstone. But it wasn't until the next test, Teapot, they actually got a handle on this.
What happens is it makes a double flash. So, you get the fireball opaque around the fireball. As that cools, it becomes, the shock front keeps there around 3,000 feet, and it becomes transparent, and it cools to only 3,000 feet.  It becomes transparent again. The second flash occurred at a specific time. For about 20 kilotons, it's about 150 milliseconds, is how long it takes for the air to cool and let from the dark to the light. One megaton, it's about a second. This is really handy. And what this allows you to do is, by measuring the light from a surface blast, you can tell the yield because you know how much energy has been expended. That's a fairly simple calculation. Timed at milliseconds, divide by 10.  We'll give you the yield in kilotons. 

This phenomenon is what was used to build the Bhang meter. The Bhang meter is on practically every satellite in space.  This is what allowed us to ratify the Threshold Test Ban Treaty in 1963. If only the nuclear detonation will have this characteristic double hump in line.  From that, you can tell if there was a nuclear detonation in the atmosphere, and how big it was.   The important part about it is, you can tell it was a nuclear detonation. And he didn't bring any awards for this. Interesting, because when he first brought this up, they all told him that you're crazy.  He had an oscilloscope and a little photocell. He said, I can measure the yield with this little, and then I said, no you can't. He said, what have you been smoking? And bhang is what they called marijuana back in the 30s.  So he called it the Bhang meter. And that's what was deployed on the Vela satellite system. It's also deployed in all of our surveillance satellites, also, there's one on every GPS satellite. So, I mean, they're very, very cheap. It's basically a photocell, a couple of electronics looking for this characteristic. 

Now, this is what it looks like. It should run, I hope.  This is a megaton shot. If you watch it real close, you'll see it bright, and it's going to go dim, and then bright again.  You have to watch it real close, because it's going to play itself again in a minute. So it's kind of bright, kind of a flash. Well, can you start that other one? Or can I start it? I slowed that down to one tenth scale.  Now, if you watch this a second time, it'll be bright. And then you'll see that little ionization cloud of the cooler areas, of the opaque, because it is incandescent, and now it's back to normal until it gets really bright again.  Watch on one tenth scale. You'll get bright, and you'll get a little fake glow, and it'll come back in.  If you measure that time actively, you can make the yield of the bomb.  This is a very important thing for treaty verification, detecting if someone ever sets off.  There's no way someone can set off a nuke on the servers that aren't planning any longer without it being detected.
There's just so many. So anyway, that was an important thing they took out. So, you know, we did our first really effects test at Operation Crossroads, where we dropped a bomb on the Navy at 91 ships and Bikini Atoll.  It was 5 more years before we did any more effects tests. Everything in between there was all weapons development. 

“We did Buster Jangle, Tumble Snapper, Operation Knothole.  But in Buster, Operation Jangle, we discovered something really important. High-speed cameras picked up a new type of shock with you, preceding the main shock front. Here it is again.  This precursor wave, as it was called, registers on blast line instruments with a pressure time graph of this type, showing a considerable climb in duration before arrival of the main shock front. A normal shock wave with no precursor is quite different, hitting the instruments with an instantaneous pressure jump. The mechanics of precursor development appear to be these.  A weapon bursts, and thermal radiation creates an intensely hot ground layer of air, a layer filled with dust from what is called the popcorning of the hot ground. Milliseconds after the thermal flash, the incident shock wave reaches the ground and expands, trailed outward by the usual reflected wave. Then a new wave, the precursor, begins to build out from the base of the incident wave, racing ahead through the heated air layer.  An intense dust cloud follows closely, rising initially to about 50 feet and later to several hundred feet. One important effect of the precursor is to lower peak static pressures without a corresponding reduction of dynamic or wind pressures. The precursor builds steadily in height but does not seem to inhibit formation of a marked stamp, though exact dimensional relationships are uncertain.  Eventually, running into cooler regions, the precursor slows and is overtaken by the marked stamp. From that point on, the blast wave structure is normal again. It should be emphasized that a precursor can form only if the ground air layer is sufficiently hot.”
Now, the best way to understand this is the shock wave, the Mach Y stem. It's like a tornado. A tornado comes through with 500-mile-an-hour winds.  It'll hit a building, but you can be 100 yards away and there's no wind at all. It's basically a shock wave. The Mach stem, that low-pressure area that's very, very long, is more like a hurricane.  That's where it's a sustained pressure, and it's a big difference than a puff of air or a 200-mile-an-hour wind for seconds. It's a sustained pressure, and that, as you're going to see, is a very important effect in the battlefield. So we tested it.  

In the spring of 1953, the Atomic Energy Commission and the Department of Defense conducted 11 nuclear weapon tests in Nevada under the codename of Upshot-Knothole. The objectives of Upshot-Knothole were to test new nuclear devices, improved battlefield tactics, and to study the needs of civil defense against a Soviet attack. The first of the events was codenamed Encore.  It was a 27-kiloton nuclear device airdropped and detonated at about 2800 feet above a blast line.  The second Department of Defense burst called Grable was detonated in about the same general area and was delivered by the Army’s new artillery cannon.  A 280 mm projectile was delivered over the same general area with a yield of about 15 kilotons at an altitude of about 500 feet.  Now the smaller yield of about 15 kilotons at 500 feet produced a great deal more damage than had the larger yield Encore at 27 kilotons at 2800 feet.  That’s because the smaller yield produced a very abnormal wave form that we call a precursor which is very strong dynamic winds which to drag-sensitive targets produce extensive damage.  For instance, a jeep at Encore level may not have been damaged at all, but with Grable and that precursor loading would be torn to pieces and blown down the blast line distances like 500 feet.  There were many other peculiarities to those two shots, but it opened up a whole new vista of how do you use nuclear weapons in a combat situation.
On Encore, if you use 100 vehicles on the blast line, 97 would be usable after the attack.   On Grable, 4 were usable after the attack.  So how you are using it is very important. It depends on who you are attacking.  Kind of a little interesting thing on blast.

Another interesting effect is EMP.  We knew there was going to be EMP from the very beginning.  Anything that ionizes air and makes electrons flow.   When charge moves, it makes current, and current produces electromagnetic radiation.  In the early days, Reines and Clyde Cowan tried to measure electromagnetic radiation.  It is hard measuring anything from a nuclear weapon.  They did not have a whole lot of success.  Richard Garwin and Hans Bethe in the mid 50s came up with a mechanism of how we generate EMP   The first measurements were made on Operation Plumbbob Hood in the late 50s by Peter Hass from DASA was the Armed Forses Special Weapons Project which changed names and came from the Manhattan Project.  They actually did the very first experiments to measure EMP. 

Now, the way EMP works is pretty simple.  You let off the nuke at a very, very high altitude, basically space.  Gamma rays come down to the atmosphere and ionize the atmosphere, where it's very, very low pressure, so it doesn't take much energy to ionize it. These high-energy electrons from the ionization have other atoms and ionize them, so you get kind of an avalanche effect of ionization from the initial electron. If the electrons are flowing, you have current.  Well, these electrons tend to follow the magnetic field in the Earth. If you went through the electromagnetic field, you know, the EH curve. That's where electromagnetic pulse come from.  You have current flowing in the atmosphere, and it follows the field lines. So we thought this, we'll test this out, and in the Operation Fishbowl, we did five high-altitude tests. The last, we had the famous one, and everybody remembers this.  I can't remember their names now. Kingfish, Kingfish Prime. Bluegill, but the last one was called Checkmate.  Checkmate is the last of the above-ground tests in America before. That's the last before we went all underground, but we did five different EMP tests at high altitude to look at effects of EMP at different altitudes.  Checkmate was, I think, the highest of them all. So anyway, we made lots of measurements on this. We also did one test dedicated totally to EMP called Small Boy to look at self-generated EMP on the surface.  Up in space, you have a large, large area, large amount of gamma, and a large amount of atmosphere. On the surface, you don't. So a lot of this EMP comes from generating the electrons from the weapons case itself.  I don't think you can do to that weapon to enhance that, and there are. So we looked at it.  High altitude, we also looked at surface EMP. 

The kind of the way this works is you make gamma rays or low-energy x-rays.  That's kind of like the two.  That's the main radiation that comes from an atomic blast. Is it a Compton and photoelectric effect or just the fact that gamma rays hit atoms and knock the electrons off? You have copious electrons and positive ions. Charge moves, you have current.  These high-energy electrons will collide with other non-ionized atoms and make more ionized atoms because these are really high-energy electrons. Well, so you get more and more and more and more electrons, and Maxwell's equation says that if you have current, you have electric field, if you have electric field, you have electromagnetic radiation.  That's where EMT comes from. 

Now, the EMP story is kind of like the Payton Place of science. People still argue about how EMT is generated.  Now there's about 10 different EMPs. EMPs, there's close-in EMPs, self-generated EMPs, high-altitude EMPs, and it just goes on and on and on. So you could say that.  Every 10, 15 years, it becomes really important in Washington that we're going to be attacked by EMPs. As you're really bored or can't sleep at night, you can get the latest publication on EMP from the EMP Commission, the SS. Your threat to America for electromagnetic radiation.  

I've been asked a couple of times, because you watch on TV, you see the threat. They say the EMP, everything electronic in America dies. Then we become the Stone Age.  Probably not going to happen.  But you don't really know. I started in this business in 1976 doing EMP.  You can do the same experiment five times and get five different results. EMP is a strange creature. So probably it's not going to be the end of the world.  Hopefully it just kills all the cell phones. Well, one of the things they always talk about is going to kill all the electric power generation. Well, I will tell you, the electric companies are ready. They have a bigger enemy than EMP.  It's called God and lightning, and the power companies protect themselves. They are really good at protecting themselves.  I think the entire goal is not to be killed. So even though they're a big EMP attack, breakers will open, interrupters will fire. You may have periodic blackout, but as far as a lot of damage, there will be no different than a lightning strike, except it may be more.  The big damage from electric power companies come from the fact that that breaker, that big high-voltage breaker, has been sitting there for 35 years, closed, and then it opens.  Very often when they open, they open catastrophically. They explode because it's just been stuck for so long.  So that's where the big damage will come. If it works, it'll open. You get all the system back reset, you close it, and you'll be right back up.  That's the way it's supposed to work. Anyway, you can't come. 

Another problem.  It's fallout. “Fall-out history begins with the scores of millions of tons of Earth vaporized by such a detonation. This material, which rises with the fireball, has neither original nor induced radioactivity of any consequence, but during condensation, it traps radioactive bomb products significant for intense gamma emission. In the first few minutes, the visible cloud will reach from 60 to 100,000 feet or more for multi-megaton bursts, with a stem over five miles in diameter. Fall-out of the radioactive particles inside and below the visible structure now begins, through the operation of gravity, rain-out, convection, and other mechanisms. The active airborne particles move on downwind, causing significant fallout for a period of 10 hours or more. The settling dust reaches ground in a pattern which, while naturally quite variable, is reasonably represented as a long leaf shape. Starting back at the time of burst again, it is important to note that while the visible cloud will move with cloud-height winds, the fallout particles will settle through lower winds of possibly conflicting directions at various heights.  Orientation of the ground fallout pattern is determined by a resultant wind vector which is an average of all winds from ground to cloud-height. Therefore, the fallout pattern may take an entirely different path from that of the visible cloud. Changes in the average wind vector as the falling dust moves across country can cause major distortion of the fallout pattern. “
 

This is where they start looking at fallout. We found from real tests that as the fallout falls, it may have updrafts off completely. So you'll have a hot spot where you'll have it.  Then way off the beaten path, you'll have another hot spot where it starts. It's very dependent upon the wind. So this whole leaf thing is something that they use so they can make models and calculations.  But some of the real ones look more like somebody kind of threw up on a piece of paper and it's just stuff splattered everywhere. Fallout is a very strange creature. You can have spots here, you can have spots here, here, here.  Some of them will travel miles, miles, miles, and then fall out, dependent upon the weather. So fallout is another kind of a nasty thing.”
By 1963, we went underground. That was kind of the end of all this effect stuff. That was the end of the structure.  So everything from that, from this point on, is kind of a conjecture. What we did do, now we started testing components and effect testing underground. This is an arming, firing, and fusing out of a warhead.  These will be put in a tunnel. They'll be radiated with a real nuclear weapon and then it'll be operational. They'll say, does it work? But fail at real operational testing.
This is super valuable for the weapon. We would test complete warheads like this Mk 12A, which obviously has an issue. This was tested and it blew the whole side out of the reentry body. That is like right here. The little red boxes are what they call unexpected results. In other words, this is a big boo-boo.  So typically when you have an unexpected result, you'll then have another test and another unexpected result, and you have another test until you get an expected result.  This is why underground nuclear effect testing is so important.
We tested all of our warheads. Anything that's going to be in a nuclear environment. We tested most of our satellites.  I think that's a Star Sat there. To see how invulnerable they are in a real nuclear environment, have a nuclear attack. Every system that we ever fielded failed the very first nuclear effect test.  Every system failed. Which is important to know if we ever feel another system. Since everyone before that failed.  So one of the important things about this is we quit testing in 1992. Locate some really infrastructure survivability and we stop testing. 

Here's the interesting point.  In 1992 there were 10 million cell phones in the United States. This year there's 331 million cell phones. That's cell phones.  There's another almost 200 million cell-connected devices. Like iPads or computers or whatever. That are connected to the cell system.  The cell system has never even been closely tested for the nuclear attack. Our space infrared system, the SBIR satellites, that's what detects launches anywhere on the planet. Our SBIR satellites will tell if somebody launches a rocket.  Even a small rocket can be detected. They've never been tested in a nuclear environment. They are geosynchronous.  Three of them? Or maybe five of them?  They scan huge areas. But the cell phone ones are actually low altitude. There's 331 million active cell phones.  I actually looked it up the other day. That's not counting cell-phone-connected devices. Like Tesla automobiles are connected to the internet.  All of our military communication as done by this extremely high frequency satellite has never been tested in a nuclear environment. Don't tell you really worries about this stuff.  Because we have not had a good success rating of things surviving the nuclear effect of it. 

So, before we go, let's blow up something. So, this is what everybody likes today, and it's all taken from the effects of nuclear weapons. Okay, we're going to attack something. So the things that we want to know is yield, type of burst, and what do we want to blow up.  But it's a trade around it because it's the weather line. So, you know, all these different things we've talked about. So, we're going to pick a place where the weather's good.  We can make a very good point of detonation. I mean, zero CEP. So, we can detonate exactly where we want it, and we're going to detonate a kiloton device right there in an intersection of Tropicana and South Las Vegas Boulevard. Now, to control the detonation, we're going to detonate it on top of a truck with a sign with the advertising truck. As it drives through the intersection, we're going to detonate it, and we're going to pick Zombie Burlesque or possibly, oh no, I guess we're going to pick Zombie Burlesque.
Now, put it about 15 feet off the ground. So, we know exactly where our kiloton is going to detonate.  It was interesting because we actually looked at the damage of these hotels. Tropicana was a pretty strong hotel.  It was one of the last original hotels. Anyway, this is what we're going to do.  The fireball from our kiloton will be about 65 yards down.  That means it's going to basically melt or blow into a trip. When you hear things like the Trinity Tower was vaporized, it wasn't. They found what it was.  It vaporized about two or three feet of it from the fireball. Most of the steel tower was shattered into thousands of little teeny pieces from the shockwave, but it was not vaporized.  It was not ionized. It was shattered into millions of little pins. That's what happens to most of the steel.  It breaks like glass from the shock. That's what will happen to most of all this. It's much easier.
The MGM lion here will be gone. The Statue of Liberty will be eaten. One kiloton. We picked one because one's a really easy number to multiply by.  That's just a good number, you know. Anyway, that's the fireball.  So, everything within this fireball is going to be pretty well gone completely. 

Now, we look at it first, the kinetic energy spend. And one thing in a blast is missiles.  This is stuff that shattered and blows with it. That's what missiles are. It's fragments at high velocity.  Things like the little walkway.  That concrete sidewalk that goes across.  That'll be shattered into thousands. It's like a massive shotgun. So, for about three hundred and ten yards, these are all basically bullets.  So, if you're out and you're not shielded, it's going to kill you. You're going to be shot all the way down to the M&M store. So, when you go to Vegas, you can walk around and see where you're going to die.  So, anyway, let's say we've got to worry about... That's missiles. That's just fragments, boy.  

Now, first thing is third degree burns. First is not so bad. Third is where... That's the bad stuff.  That's where it burns all the way to the hide. And you get to go to the burn center, and they peel your hide off continually until you just turn into a big scar and then you want to die. So, third degree is a really bad burn.  Third degree will be out to 650 yards if you're out and shielded, which is pretty far enough all the way from Luxor and Mandalay, partly, all the way down to the entrance of Aria.  If you have thermal shielding.  Remember, you have glass shielding, you have thermal shielding, and you've got radiation shielding. And you can actually have one without the other.  We can have thermal shielding, but at 350 yards with this, just a piece of galvanized steel in front of you.  I'll be able to shield you with thermal.   We're about to find out if I'm going to do squat for you for radiation or blast, but... So, anyway, no thermal, about 765 yards.  

Overpressure is the shockwave that's coming. 5 PSI ruptured eardrums, 15 you'll start coughing up blood, and really, anything over 30, you start damaging organs. By the time you get to 50, it's basically going to liquefy the inside of you. 5 PSI overpressure is going to be out to 700 yards.  So, it's going to blow out for sure every way the MGM Grand, it's going to completely strip the Luxor of glass. Probably the Delano and Mandalay Bay was all of it.  It gives you some idea. Cars on I-15, well, in the underpass will be okay.  Cars on top of the overpass here will be blown. I think we calculated up to about 200 feet. Anything with a large cross-section of pressure.  Cars on the off-ramp and on-ramp will be blown over into this side of the grid. Anyway, this is just overpressure. So, if you're just standing shielded, which you've got a lot of shielding in here.  The overpressure still rupture your eardrum. Up to 700 yards. To give you some idea of what will happen.
Now comes the fun one. Radiation. Well, here's just the standard number.  If you get about 20 rads, you're okay. Actually, if you get 100 rads, it's probably going to be okay. Anything over 100, you're going to start getting sick.  Two hundred, you might want to keep that one bullet because you may be needing it. By trying to get to 500, you're going to die.  So, you might as well just go ahead and use the bullet. It's going to make things a lot easier. This is a little chart to tell you what you're getting to look forward to if you get a 1,000-rim dose.  
It's a very gastrointestinal damage. And you'll get to die in about two to three weeks. A horrible or painful death.  So, basically, everything over 500, you're going to die. Here's the good one.  500-rim dose reaches 1,000 yards. So, if you're not shielded from radiation, then, basically, if you're anywhere in that circle, if you're driving by on the other side. Now, you have to account for all these buildings, because remember, we're 15 feet high right here.  So, if you're behind Tropicana when it was there, probably it'll be okay radiation-wise, because it's going to go through feet and feet and feet of concrete and mattresses and slot machines, probably the gamma and x-rays. But they won't penetrate tons of concrete and slot machines and mattresses, bar stools, carpet, balls. But the building will blow over and crush you.
That's what you've got to worry about. So, radiation, if you're in the open, if you're standing in the street down here, right here, if you're walking on the sidewalk, if you're 1,000 yards, you're probably not going to live. But, an interesting thing, we picked one point to really actually investigate. It's In-N-Out Burger.  Because that's our most important thing to do when you go to Vegas. Well, In-N-Out Burger here is under the shielding of the berm for this overpass. So, if you're in In-N-Out Burger, you actually have about 100 yards of dirt between you and the blast, and asphalt, concrete, stuff. So, here in In-N-Out Burger, your clock is going to get no radiation whatsoever. The contour of the berm here is going to reflect most of the shockwave of over here.  So, you may not even get an overpressure. You might actually walk away from In-N-Out Burger, basically unharmed, if you don't get hit by flying glass.   The fact that you've got this overpass berm that puts a wall of dirt 30 foot high about 100 yards thick between you and the blast is a really good shield. So, In-N-Out might be the best place to be. But anyway, that gives you some idea of what.

 Now, the worst thing is, if you calculate all of this stuff out, that's about what the crater will look like because it's going to leave a hole in the ground.  Now, most of the buildings will be gone, or blown over, and if it's not gone, it will be on fire because of the tendency.  We looked at casualties.  We took the numbers, which are available for 80 years. That's the National Electronics Show. They were January.  The biggest show they did. Detonating this at, I think, 6 p.m. will kill about 40,000 people.  All these hotels are full.  We also looked at Monte Carlo, which will be destroyed, and most of Aria will be destroyed. Most of Ma ndaly Bay will be destroyed.  You're looking at about 40,000 people killed in the first 12 hours.  They're just the one kiloton.  Now, the scary part about this is... We had to go past the hospital.  Actually, he's in Hiroshima, and he's in November of 1945. We're only 39,214. That was a city with a bomb dropped off.   So, if you choose a weapon exactly where you want it, and exactly the time you want it, you can really add exactly the situation in the end.  You could probably pick Comdex or SEM or any of the other big children.  Now, Hiroshima was donated at about 1,800 feet. That was about optimal, and this is 15.  This is not optimal height.  But the fact that we should put it exactly where we want it.  Hiroshima, the Little Boy, seemed like it was about 300 yards off of where they wanted it. It didn't really change much, because everybody died in Hiroshima, because the whole town was made of  cardboard.  It didn't come a fire burned up. Here, we're killing people with radiation.  We're here, we're killing them mainly glass, and if you're in the hotel room, you're probably going to die, because the glass is coming in on you, and you're going to be shredding.  They will peel up all the tile on the sidewalk. They will peel them up, turn them into shredding, and to project them.  They're called missiles. Anything a nuclear weapon throws is called a missile. So it's kind of misleading.   It's not a rocket-type missile. It's a piece of concrete missile, but it gives you some idea of what you could do with a one-kiloton nuke.
So anyway, that's the facts.  That was one of those books that you could calculate all this stuff out. You know, go out and take measurements.  We did. We've spent a couple of days at Luxor because we were doing important scientific research. 
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