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Liquid Nitrogen 

VacUUI'I'I 

Tungsten 
Tlrg@l 

When a neutron decays, it emits a proton, an electron, and a neutrino in a process known 
as beta decay. Measurement of the correlations between these outgoing particles and the 
initial polarization of the neutron reveals details of the weak nuclear force, which is one 
of the four fundamental forces of nature. The Ultra-Cold Neutron (UCN) A experiment 
at LANSCE completed a first measurement of the A correlation parameter, which relates 

To'IJacu llmthe outgoing electron's momentum to the polarization of the decaying neutron. Previous 
measurements of this parameter have been plagued by systematic uncertainties and 
backgrounds, but have hinted at new physics beyond the standard model of nuclear and 
particle physics. The UCNA experiment reduces the uncertainties and backgrounds by 
using ultra-cold neutrons to perform the measurement. 
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LANSCE UCNA Beta Decay Spectra 
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nEDM Experiment - vertical section 
nEDM at the 
Spallation 
Neutron 
Source 

DR LHe volume 

Central LHe Volume 
-400 mK, -1000 liters 

450 liters ------:"';-11 

Re-entrant 
Neutron 
Guide 

4 layer mu
metal shield 

• The current value is < 3 x 10-26 e·cm (900/0 C.L.) 
• We hope to obtain roughly < 2 x 10-28 e·cm with 
UCN in superfluid He 

DR 

-
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HENIX Team 

Highlights 
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• PHENIX Experiment at Relativistic Heavy 
Ion Collider at BNL 

Over 550 scientists from 13 countries 

• 	 LANL leading Unique Muon Measurements 
at RHIC 

Studying the properties ofQuark-Gluon
Plasma in high energy heavy ion collisions 

• 	 The world best measurements of chann suppression in 
heavy ion collisions 

Studying the polarized nucleon structure to 
solve the 20-year old "spin crisis" 

• 	 World best measurement ofJ/", production in polarized 
p-p collisions 

• 	 CMS Experiment at the Large Hadron 
Collider at CERN 

LDRD-ER to pioneer the study ofa new 
plasma probe - ZO tagged Jets - in PbPb 
collisions, published 1n r.M~ Phv~r.l~ TnR" 

PRL98'7\002 (2.007) ys .~ 10'[ i'bPi\q;;;;:':iUi''t..;;, : ~/~·.)el23 \ ~'~1~ 	 .~ 
.~1000[ ; - 2"GAUS + Exp ";}: 

~~ JIll I ! ~.... ... GAUS + Exp 10> 

~ 't' , ..... . Exponential 'C 

... 500 J 10 

_ • BB 

.1 ' I , II , ! I , Ie I , ILI"l T 'Ii L yll 
~n.n ~n ftn . nn .~ ••n •• 

or-~" ~'- ... ...... .~ 

10 2 2 .5 3 3.5 4 4 .5 5 

M"v (GeV/c2
) 

• 	 Future: New Muon Program with State of 
the Art Silicon Vertex Detectors 

LANL-Iaunched $5M upgrade project 
funded by DOE 
Measure Heavy Flavor to extract 
Quark Gluon Plasma energy loss 
mechanisms 

prompt 

collision 
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2007 Run Cycle Proton Radiography at LANSCE 


40 Dynamic Experiments in 08 

6 High Strain Rate Strength Measurements (Cu,Ta,Va, LLNL, LANL) 
6 HE burn studies 
7 HE Detonation-to-Deflagration Transition Studies 
2 RRW HE Initiation System Studies (LLNL configuration) 
4 Solid-Solid Phase Transition Measurements in iron and cerium 
3 Thermos confirmatories . 
3 Thermos Pu experiments 
4 Spall/Material Failure Recovery Experiments 
1 Cylindrical Implosion Studies 
1 Timing Verification Tests 
3 Klex Series 
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• Experiment E789 at FNAL - Rare Beauty Decay, 800 GeV 
protons on fixed target 

• SSC R&D (L *, SOC) 

.:. Radiation Damage Studies -leakage current, pulse height, 
type reversal, temperature effects (Ziock, Kapustinsky) 

.:. Low mass composite support structures, thermal 
management techniques (Miller, Thompson ~ Hytec) 
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PHENIX Multiplicity Vertex Detector (MVD) 


readout 

Rohacell support 
structure 

"'''0. ..Ie.-~" ".61,,, 
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9SO connections (OW""") 
Number of ViIS 3624 
Via Pod Size 0.072mm 
Via Lase, D,i11 Size O.04Smm 
Minimum Trace Saa O.048mm 
Minimum True Spocil\l 0.048mm 

30 degree wedge 

12 x 21 pads 

2 x 2 mm to 4.5 x 4.5 mm 

PHX·l MCM 

SIl~lr.I' r.: 

. The substrate is 481nm x 40mm rectangular and 1-'24 (60 mils) thick. fired. while . lu·arre . ac-coupled strips mi.a(AL,O,. 96'>o). 1l1w14nulledwcllsforI2CUMornAsicdieand2XilinxdieB I 
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-1 M channel picture frame for PHENIX R&D 
a-chip ladder 

1, 4, and a chip sensors on a 4-inch wafer (CiS) 

iFVTX 

Atlas style pixel sensors 
FPIX readout chip 

FPIX readout chip from SleV 



FVTX Sensor Long Wedge 
ern 

N-Surround 

• 2 columns orstI1ps 

'1664strtpspercolwnn Polysilicon Resistors 
• sb1p Ienglh-3.4mmto -11.5mm 

• 75 micron spacing 

·48 wedges per disk (7.5'/sensor, 15'/Wedge) 

• 0.5 mm overlapwlth ad)acentwedges 

FPHX Chip. (13 per column) 

• 4 discs of Si SQDsor in acceptance of each Muon Arm 

• Microstrips to accurately measure R coordinate of track 

• > 1M channels 

• Scheduled to be installed in FYll Jon S. Kapustinsky 

.:1, :~ .. 
" D 

eFVTX Upgrade 
:: ~ 

. = 
C

i'O :..: " ." -
;~ ~-

FPHX -+ 
"i _ 

: Creadout Ir. 

chip I 

•I~ 
~ :: 

c 
c 

;: 

~ -~ 

~ ~ 

~ 

ti -= 
, c 

Bias Ring 
Guard Ring 

ac-coupled p-on-n 

75 micron pitch 





Large Area lon-Implanted Si Detector 

Neutron J3 -Decay with Polarized Cold Neutrons - abBA 

PI - Scott Wilburn 

• 89 cm2 active area 

• 2 mm thick (0.5 mm prototype) 

• <100 nm thick entrance window 

• Hermetic detection of charged particles 

• Coincident detection of e- and p 

• Precision (10-4) determination of a, b, A, B 

Pro"'n Beam 50 Hz 

Spec:trDmeter 
o Count Rat. 10-100 Hz.41." -10m6 

4t. - 20 rl$ 
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