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Summary Report for Subcontract No. 0412JOOO4-3'11, 
Task Order 2 3 .  

This task covers work performed by Carlton S. Young for various 
projects in Group B-22, Los Alamos National Lab from Segt 11996 to Sept 
22,1997. 

Projects worked on and charged to contract: 
1. Rebound, 80% 
2. Reports on Nevada events Divider and Victoria, 1Wo 
3. FORTRAN modifications to a Macintosh version of the ACCEPT 

4. Design of time and space-resolved burn measurements for the 
code and calculations on GaAs PCDs and Cherenkov detectors, 0% 

National Ignition Facility (NIF) based on a gas Cherenkov gamma-ray 
detector and proposals for more money to do the same, PO% 

Rebound was the first test at the Nevada Test Site since Divider in 
Oct 1992 employing fissionable material. It was an equation of state (EOS) 
study of plutonium with no planned yield from fission (the only yield to 
be from the high explosive) to be fired in the old Lyner complex now 
referred to as simply U1A. Most of the effort was devoted to a whole 
suite of experiments exploring various aspects of shock propagation in 
various configurations and phases of plutonium. Late in the event 
sequence the Department of Energy requested the addition of an energy 
release measurement to address possible adverse environmental and 
press concerns. With many years experience in similar measurements P- 
22 was called on to place an upper limit on the yield and I was called on 
to help apply previous P-22 (actually P-14) experience. 

With relatively little time to prepare, it was necessary to use the 
existing accommodations within what remains of the weapons complex. 
Two moderately sensitive detectors were salvaged by the few remaining 
people in Bechtel Nevada (formerly EG&G) from existing parts leftover 
from the old days. The design was modified only to provide greater 
electromagnetic interference (EMI) shielding to better accommodate the 
unknown environment of the underground emplacement about 1000 feet 
below the surface. Leftover cables carried our signals to the surface and 
leftover recording space in a trailer housed our digitizer recorders. 

From the first, there was concern that a spurious event such as a 
cosmic ray, easily detected by these very sensitive detectors, or detector 
noise burst might be mistakenly assigned to the EOS event. Much of my 
time in the field was spent determining the distribution of such noise 
signals from the actual equipment that we were using. Digitizer noise was 
quite low and in the end determined the upper limit of our yield 
determination. The frequency of cosmic-rays was such that there was less 



than 1 chance in a 1000 of interference; even then the cosmic ray pulses 
were small and their short time history made them easily distinguishable 
from a nuclear excursion. 

Much to our surprise the event was finally approved in Washington 
and actually fired on July 2, 1997. Our upper limit on the yield of 100 
picogms TNT-equivalent yield (pic0 =pbk or 10-1 2)  was enough to convince 
most people that there was little environmental concern for this type of 
event. 

The EOS experiments on Rebound were very complete and 
successful and a much expanded experiment (Boomerang) is planned for 
next year; P-22 will provide a similar energy release measurement on it 
as well as some pyrometry measurements. Some of my time in the last 
few months entailed planing for Boomerang 

The Rebound event occupied better than 80% of my time during 
the contract period. 

The report for the Divider event (the last NTS event, before the test 
ban, fired in Qct 1992) is the first of two reports that are covered under 
the contract. Despite the commitment to completion of Rebound, some 
progress was made on these reports. The Divider report is about 60% 
complete. 

'This part of the task occupied about 10% of my time. 

Qver the past several years Joe Mack has placed a Cherenkov patch 
in a modern version of Sandia Laboratory's ACCEPT code. (This was a 
repeat of a previous project twenty years ago by Joe Mack and Tom 
Jordan to put a similar Cherenkov patch in an old CCF version of ACCEFT.) 
The FORTRAN patch was done on a Macintosh computer but did not 
incorporate any of the Macintosh features such as menus, graphics, etc, On 
my own time, I've incorporated some of the Macintosh features into 
Mack's code. It  does plot the problem geometry and it does make use of 
menus, albeit crudely. 

Two years ago Steve Caldwell, Tom Petersen and I had proposed 
two fast DT burn diagnostics for the National Ignition Facility (NIF): one 
was based on a GaAs photo conductive detector (PCD) driving a Mach- 
Zehnder recording system; the other was based on a gas 
Cherenkovlstreak camera system. (Both methods rely on observing 
gamma-rays, the first due to any gamma-rays including those from 
inelastically scattered neutrons and the second the high energy 16.7-MeV 
gamma rays from the DT reaction, to avoid the time smear associated 
with the neutrons from the same reaction). The ACCEPT code was needed 
for both projects with only the second requiring the Cherenkov patch. The 
ACCEPT code (even without the Cherenkov capability) would be useful in 



calculating the sensitivity of the PCDs to gama-rays (so identified by 
there timing) which we had seen on several NOVA shots; we needed to 
understand whether the observed gammas were from inelastic neutron 
scattering or the ubiquitous 16.7. The Cherenkov version of the code 
would be instrumental in designing the gas Cherenkov system where the 
critical issue is trading off sensitivity against bandwidth. 

for information only. 
This effort was carried out on my own time. It is mentioned here 

During the contract period, we (with a lot of help) wrote two 
proposals. Both sought money to develop a gas Cherenkov detector (just 
time resolving) but also raised the possibility of fast Cherenkov imaging 
(imaging as well as time-resolving) . 

1. The first was for divisional funds to maintain P-22s capability in 
fast measurement systems. While much of this was hardware, people, and 
machines to maintain the bandwidth capability, a very substantial 
inclusion especially in a development sense was for the fast Cherenkov 
detector and ultimately an imager. In a field of 10 this proposal came in 
fifth. 

2. The second was for ICF funds to demonstrate a fast Cherenkov 
detector as part of a standard insertion tool at the Omega laser facility at 
Rochester. This was for new funds in late 97 or in fiscal 98 and is still 
pending, 

Many years ago P-22 demonstrated the feasibility of imaging the 
DT 16.7-MeV gamma on downhole experiments where time and spatial 
scales are much larger and there are many more DT events and therefore 
more gammas. Whether the gammas can be used for imaging in the ICF 
context is not at all clear-the branching ratio of about 10-4 for the 16.7- 
MeV gamma is cause for skepticism by many-and requires a serious 
development effort. The first part of this we believe employs the above 
mentioned Cherenkov-patched ACCEPT code to essentially ray trace the 
gammas, electrons, and Cherenkov photons. This work is in progress. 
Preliminary runs indicate the sensitivity of the Cherenkov detector 
(without imaging) would work for fusion yields of 1012 Yet to do is a 
parameter study for the best compromise of Cherenkov threshold and 
sensitivity and eventually explore imaging. 

we had indeed seen 16.7-MeV gammas on the NOVA shots back in 95 and 
96. But with no idea of the PCD sensitivity, especially in view of the 
complex geometry of those shots, we were at a loss to attribute our 
signals to 16.7s, inelastic gammas from the target or holder, or some other 
origin. All we knew was the signal occurred at gamma-ray time (Le. it 
traveled at a velocity near that of light). Recently we have interrupted 

. 

As part of proposal 2 above we wanted to be able to say whether 



the Cherenkov study above to use the ACCEKT code to calculate the NOVA 
PCD sensitivities. Although calculations continue we believe that at least 
half of the signals seen at NOVA were 16.7s. 

This effort consumed the remaining 10% of my time charged to the 
contract e 



Summary Report 
Subcontract No. 0412J0004-3Y, Task Order 23, Mod. No. 3 

Douglas R. Thayer 

The Revised Scope of Work for Task Order 23 (March 28, 1996), covering work 
to be performed by the above-named Sumner subcontractor (with others) between April 
29, 1996 and September 30, 1997 contained the following elements: 

A. Participate in Science Based Stockpile Stewardship (SBSS). 

1. Veri@ accuracy and completeness of event reaction history data files 
(relating to primary and secondary performance) as supplied to the P- 
22 Weapons Data Archive. 

2. Provide narrative event technical summaries for archived event. 

B. Capture the information for all NTS events. (Includes events outside of the 80 
priority events.) 

I .  Protect all NTS data determined to be “fragile”. 

3 .  
experiments. 

Provide data and narrative summaries for selected advanced diagnostic 

C. One of the most important components of SBSS is to maintain the capability to 
resume nuclear testing. The approach being used by P-22 for appropriate training 
is to first lay a solid foundation through documentation of experimental 
procedures, then use the information to train appropriate people. 

I .  Provide documentation for experimental procedures. 

2. Write physics reports for the last several NTS events. 

Since the Scope of Work consists of tasks that were expected to be of greater 
scope and duration than could be accomplished by the resources available (both contract 
and internal), it was not envisioned that tasks would necessarily be ‘closed’ at the end of 
the contract period. The following paragraphs summarize the status of the work 
performed on these tasks as of the end of the contract period. 

Most of the work done under this topic was performed by others, split between 
contract personnel and LANL group P-22 personnel. Work performed was in the initial 
stages of the task, and consisted of assisting the project team with defining the data 



required to be input to the Weapons Data Archive. While the Scope of Work statement 
envisioned review of particular event data, the events archived during this period were 
reviewed by others on the team with more direct and intimate knowledge of the particular 
NTS experiments. 

- A.2. 

Narrative technical summaries were prepared for eleven events, including 
references to event physicist notebooks and P-22 Event File documents. 

Data deemed to be “fragile” includes station log books, calibration data 
(photographic film and magnetic media), and event physicist experiment design 
information, principally for non reaction history NTS diagnostics. Work accomplished 
under this paragraph includes identification of critical materials to be collected and 
archived, and coordination of records collection by recording station personnel and NTS 
event physicists. 

Advanced diagnostic experiments generally include those performed by LANL 
group P-22 personnel that were outside the ‘routine’ NTS Reaction History diagnostics. 
These diagnostic experiments were identified and prioritized for inclusion in the Weapons 
Data Archive. References to advanced diagnostic experiments performed by LANL group 
P-22 were included in the narrative technical summaries (7A.2. above) as appropriate. 

- C.1. 

Extensive input to the NTS Diagnostic Experiment glossary of the COEDS 
database (LANL’s overall weapons database) was provided. Glossary entries provided 
general information on experimental techniques involved as well as relevance and 
applicability to NTS diagnostic requirements. 

Contributions to major NTS experiment procedure documentation (e.g., Reaction 
History, X-Ray, and wide bandwidth recording) were prepared. Much important work 
remains to be done, however, since this is an extensive task that has been deemed of lower 
priority than particular event data archiving activities. 

1. The physics report on the NTS Whiteface A and B events was completed through 
the final draft version. This represents a major portion of the work accomplished 
during this contract period, and includes extensive data analysis pertaining to the 
Whiteface A and B events beyond that contained in the P-22 Analysis Section reports. 



Summary Report for Task Order 23 

Eleven events which had been previously archived were revisited to add 
newly requested information. As part of the Dual Re-evaluation Program these 
eleven events were also compiled into data sets for use by LLNL and AWE. 

Also, as part of the Re-evaluation Program, data was received from LLNL 
for 4 events and archived on the Common File System (CFS). 

A special request for Mach-Zehnder data for seven events was received 
and the data was included in the archival system. 

Sixteen event were verified for accuracy and completeness. These data 
were transferred to the CFS along with their technical reports and indices. 

index files for 92 technical reports were completed. These indices identify 
each scanned image, which are from 10 to over 100 images per report. 

Documentation continues on the “how to” of the archival process. 
Because the process is still in a state of flux the documentation is in a state of 
revision. 

As more events are completed the necessity for accurate records has 
increased. Spreadsheets have been developed to keep track of this information. 

Janet C. Lamkin 

August 21, 1997 


