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The Importance ofLANSCE to Nuclear Weapons 

Stewardship and National Scientific Capabilities 


Don Brown, Robert Little, Chris Morris, and Kurt Schoenberg 

The Los Alamos Neutron Science Center (LANSCE) plays an integral role in weapons 
stewardship, including enhancing the knowledge of nuclear performance, dynamic 
materials performance and materials and manufacturing. In addition to discussing 
LANSCE's contributions to weapons science and science in general, efforts to revitalize 
the LANSCE accelerator and its scientific facilities to help maintain LANSCE as a 
prominent science facility are discussed. The LANSCE Refurbishment (LANSCE-R) 
project will update some of the out-of-date hardware of the accelerator to extend the 
accelerator's lifetime by at least another decade. 
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Out ine 


· 	 Overview of LANSCE facilities, 
capabilities, and value to weapon. 
stewardship 

Q Examples of LA SC -based 

research in weapons science and 

certification: 


,. nuclear performance 
" dynamic materials and HE 


performance using pRad 

" 	 materials and manufacturing 
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LANSCE presently provides a unique and diverse set of premier 
research facilities for addressing complex challenges facing our Nation 

NATIONAL LABO RATORY 

Lujan Center 
il Materials science and 

condensed matter research 
• Bio-science, nuclear science 
• National security research 
• A National BES user facility 

WNR 
• Nuclear national security research 
• Semiconductor irradiation 

Ultra-cold Neutron Facility 
• Fundamental Nuclear Physics 

Proton Radiography 
40 HE science, dynamic materials 
science, hydrodynamics 

Isotope Production Facility 
• Nuclear Medicine 
• Research isotope production 
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LANSCE facilities are unique and support developing the broad science-based 
predictive capabilities required for future certification 

Nuclear 
Sh ck NL/clear 	 NuclearSTS 	 yipldWNR physics, : aterials re : tivity, 	 rea · .tivityasse Osmentn tr.': ns 	ort ·· 	 · Ties to . Pu & Q1aterials:HE stru.cture, QMUthermo: ynamics, ~ Nuclear 	 Nucle ·Lujan £OS, &1ging, 

constitutijle properties, l reactjvj~y 	 y ield asses: men! requirementsprop&,ties 
o 	 • 

o • · o • · 
HE bu in, Materia/; , shocks, ~Jydrodyl amics j Matet;ial !raetLlr :pRad detonaqon hydro namics, ~hock pr,ysics i lag;ng
scien e fricti shear Dynamic / ater;a/~ 

: : . 

-

NA 
Understanding the performance metrics drives the research requirements 
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LANSCE continues to successfully operate for the benefit of 
Laboratory and National missions 

o u.s. Academic 

• U.S. National 
Laboratory 

. U.S. Industry 

O U.S. Other 

• Foreign Academic 

• Foreign National 
Laboratory 

Foreign Other 

Scheduled Hrs 

Lujan 3255 


WNR 
 3227 


pRad 
 754 

3629 

982 

IPF 

~~ 
I.I~" L.V~ I"\ICIi I I 

NAT IO AL LABO RAT O RY 

Reliability % 

81.2 


87.1 


95.1 


80.2 


86.1 
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LANSCE Facility Governance is unique in the DOE 


The programmatic responsibility for 
LANSCE was transferred from ER to DP 

in FY 1997 

In FY 2001, the Deputy Secretary of 
Energy formally reassigned 
Defense Programs with 
responsibility for LANSCE 

"Assign ... Defense Programs... with 
corporate responsibility and 
accountability for strategic integration 
of all three program offices using 
LANSCE. This approach applies both 
to the short-term objective of 
facilitating IPF construction and the 
long-term goal of reliable accelerator 
operations. " 
- Deputy Secretary of Energy to the 
NNSA Administrator 1212112000 

A
LosAlamos 
NAT IONAL LA BORATORY 

... ,... ",. 
United Slates Government Department of Energy 

memorandum 
.... r:r:r 2 ~ 1990 

IIIIlJKl lcrnora:Klur.l 01 AVomlenl (Of Lht Tnans.kr otPr"VMmI3IIC RelPiJfUtbtlrty or lb~ Los. 

.ftJ1JllO~ c:uU SoChCC CtnLff 


Alladled LJ. (be: \jH11OfVldum of AU~[ (MOA.) ftw the Innsfer ofpro~ 
r~plMWbdl;)' for tit. Los AI.lmol Nl!I.Hron S~I~C Calh."1 (l,.ANSCE) from the OffiC:e (I f 
En~i'" Rue,rdI ( ~R) 10 Dd"tnse P~{DP) Btalnnina ill! F"r:sc:al Yc.u 1996. DIl 
~1In:ed 10 fund' opttll.lOJU 1.I LAlIISCE In order to pn,wide prQV'BIMI:.tlic illJ'POfl fOf It t 
C01lldlUll ,¥ Modpi,(' llC: ......tdl!loip drOll tOO :O beStn tcxilch ..'111 d,c.... \;1opft:scnI ofr ritiwn 

rhMlClioft optlor.l It 1,1l1A: inrcnliur. arrm MOA 10 bc=I h:1 dtdillC. "1 11K ptognm le ...e:. 
1flA1UI3,C'mctlt.tOO funding ft:ipOMlbilllY rar l bC' LA"ISCE CQN4Iem WM \he fuMe: 
pHlgrl.mm.ttt\: frI. ~ ofboth E.k IirtJ DP A\ autLIlC!d Ul t he MOh. ER II COftUJl4.l~ 10 

$Uppon the opcrari.on of lb~ Maouc:ILuJ&rI JI Na.l1IOrt Sc~nc:nn.s Cfttlcr wi funJ f l~cb al 
I tI.~ r.Kllll .... \ ) dxu.(rd by ER fNS»Oo e.nd u the rs..=LIIY II .~e 

- EH.1 U1 - - --- --- ------ -------_________ 
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The replacement value of LANSCE is -$1.58 - with proper investment 
and maintenance, the facility has no practical lifetime limit 

The beam is produced by an injector and A Drift-Tube Linac Increases the 
accelerated to 0.75 MeV Energy to 100 MeV 

/\ A Side-Coupled Linac Further Control Room
Q ~rr..9Ses the Energy to 800 MeV 

NATI ONA L LA BOR AT ORY 
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Recent and ongoing GPP and FIRP investments (-$25M) have 
strengthened the Facility Infrastructure 

., 	 The Radioactive Liquid Waste plant has been 
replaced and clean up of the old lagoons is 
complete 

• 	 Three cooling towers have been replaced with 
two modern units that provide greater efficiency 
and improved chemistry control 

• The >30 year old chilled water plant was 

LosAlamdShilled Water Plant 
NATIO NA L LABORATORY 

replaced in FY04 

• FY07 FIRP funding 
(-$6M) replaced Sector 
B water and power 
systems J the Sector M 
hot water system and 
the 1 L ventilation 
system 

- O TU4) -------~~~~~~~::::=::~~~~~----_____ 
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In 2003, with G. Peter Nanos at the helm, the Laboratory defined the 
LANSCE refurbishment strategy 

• 	 Nanos wanted the refurbishment as a line item 
project "we're going to re-gun LANSCE" 

• 	 The initial project scope identified 142 projects that 
represent a combined planned investment of 
$i75M over 5 years from FY06 through FYi 0, 
without contingency. 

• 	 This process engaged NNSA (NA-1 0: Beckner) 
and other partners through the Executive Council. 

- Significant iterations on scope were tied almost 
exclusively to ongoing NNSA mission need. 

- NNSA mission need was strongly weighted by 
Proton Radiography requirements 

-	 Mission need was vetted at several NNSA sponsored 
workshops and the Overski study in 2006 

Present LANSCE-R scope will meet the NNSA 
mission need into the 2020s. 

LANSC E Pfl) IJU ~tld Lim: Item Fund il1g Prufllu 

1 11 _ f'fl 
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LANSCE-Refurbishment Project Status 


NATIONAL LA 8 0RATORY 

~ The LANSCE-R project is working 
towards a 2015 completion schedule and 
expects CO-1 approval from NNSA in 
4QFY09. 

~ The project is working closely with 
LANSCE management to strengthen 
integration with operations and other 
programmatic activities 

~ To derive maximum benefit from the 
investnlent in LANSCE-R, LANS is 
developing a funding plan for sustainable 
operations of the LANSCE facility. 

~ LANSCE-R is on the "Critical Pathway" to 
future nlission critical research using 
LANSCE facilities. It is also a 
prerequisite for MaRl E. 

- EsT... . J -------------------------
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The LANSCE whole is much more than the sum of the parts-and 

the parts are each scientifically and programmatically significant 


• Capabilities support, and are adapted to, US national security. . 
missions 

- National security research environment 

- Leveraging other LANL indigenous capabilities 


• 	 Interplay of basic and national security missions is unique and 
provides unique oppor unities for innovation 
- Invention, rapid exploitation of pRad; classified , sample environment 

capabilities at Lujan; scientists simultaneously involved in basic, applied 
research at LANSCE ... . 

- Strong coupling of LANSCE to key mission-driven LANL materials strategies 

• 	 Lujan will provide both capacity and important complementary 
capabilities for US neutron scattering in the SNS era 
- Continued innovation and special capabilities 

LANSCE-R ensures LANSCE reliably operates to meet our 
national security mission well into the 21st century 

-QAlamos 
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BACKUP 
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LANSCE Refurbishment Project 
• 

Data date 	 Project schedule reflects availability of PED funding and authorization to Initiate 
preliminary design in the 4QFY09. FY09 funding is still being determined, but the total : IPR 12106 • funding reflects current guidance 

~ 

"'LJI-~"'i),A for long lead 
Prt''''lIlr''nu>nt~ (Based 
Exc:epit!orls Memo bel 
4nlr"lrn,,,,.tf by HQ and caillital 

released) 
••••••• 

PLANNED P",LI'''o;;;.~ FUNDING: 

PED 

OPC 

Total 

Rescission: 
Reprogramming: 

ICPP: 

A
Los 

'\ De!'lOlall'll. l-:=IOnlrll'!'YltIon, 
r.n'mm'I~.lonlng, and 
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uclear research at LANSCE uniquely addresses important 
national security issues 

)- Measurements on Am and Pu isotopes that enable 
the I1A and AP diagnostics to be stringent tests of 
weapons perlo mance 

)- Measurements of 6Li(n,t) that are required for 
accurate calculations of U ennonuclear reactions 

)- Precision measurements of fission properties of 
nuclear fuel (fission cross-sections, product cross
sections, fragment energy, neutron/gamma outputs, 
multiplicity & energy, isomeric states ... ) 

Nuclear Science Experimental Effort CY 2007 

Basic 
SCience, 

25% 

Weapons 
Programs. 

53% 
Technology, 

22% 

Nuclear 

1.E+12·r------------_)- Support of the NNSA boost effort by providing r-- • ........

measurements of cr ci I neutron induced reactions 1.E+1 . ........ ~ANSCE - Lujan 

o 

)- Measurements that enable us to extract information ~ 1.E+08 ........ 


from early- and late-time radchem diagnostics ~ 1 E+06 _ ----i LANSCE - WNR r:-:-:-=-=-::o-- .... .... . 
~ . LANSCE neutron .. ., 

sources cover energies ' 
)- Measurements of transient effects in electronic 

Z 
1.E+04 - continuously from ~. 

circuits of weapons (Supports Sandia QASPR and thermal to 600 MeV " 
1.E+02 - ~=------====='--------~W76 certification) 

1.E+OO 1.E+02 1.E+04 1.E+06 1.E+08 

En(eV)~ Development of neutron radiography as a stockpile 
hveillance tool (getters, SFI's ... ) Only LANSCE has the spectral range to 

address the full suite of DP issuesLos Alamos 
NAT IO NAL LA BORATO RY 
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