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Cast of Characters 

Shot number: 369 
Equation of State - Aluminum 

Experimenter in Charge: Alexander Saunders 
Principle Investigator: Cynthia Schwartz 
High Explosives Person in Charge: Mark Marr-Lyon 
Firing Site Leader: Robert Lopez 
Secondary FSL: Joe Bainbridge 
Laser Person in Charge: NI A 
Camera Point of Contact: Paul Nedrow 
Analysis Lead: Christopher Morris 
Safety Watch: Eduardo Campos 
Data Acquisition System Point of Contact: Neil Thompson 
Experimental Area Manager: Leo Bitteker 

PRAD Core Team 
Joe Bainbridge, Bethany Brooks, Eduardo Campos, Jose Domingez, Camilo 
Espinoza, Jeremy Fait, Gary Grim, Gary Hogan, Brian Hollander, Nicholas 
King, Kris Kwiatkowski, Douglas Lewis, Julian Lopez, Robert Lopez, Luke 
Lovro, Fesseha Mariam, Mark Marr-Lyon, Wendy McNeil, Alfred Meidinger, 
Frank Merrill, Deborah Morley, Christopher Morris, Matthew Murray, Paul 
Nedrow, Paul Rightley, Alexander Saunders, Cynthia Schwartz, Amy Tainter, 
Terry N. Thompson, Dale Tupa, Joshua Tybo, Aleksandra Vidisheva 

Experiment Team 
Cynthia Schwartz, Michael Furlanetto, George Gray, Nicholas King, Kris 
Kwiatkowski, Mark Marr-Lyon, Wendy McNeil, Frank Merrill, Christopher 
Morris, Nigel Park, Paulo Rigg, Alexander Saunders, Michael Zellner 



Crystal Orientation-Dependence of Shock-Induced Phase Transitions 

Cynthia L. Schwartz (PI) LANL, P-25 USA cschwartz@lanl.gov 
Michael Furlanetto LANL, P-23 USA mfurianetto@lanl .gov 
George T.Gray III LANL, MST-8 USA rusty@lanJ .gov 
Nicholas King LANL, P23 USA nspk@lanl.gov 
Kris Kwiatkowski LANL,P-23 USA krisk@lanl.gov 
Mark Marr-Lyon LANL, DE-3 USA mmarr@lanl.gov 
Wendy McNeil LANL, HX-4 USA vogan@lanl.gov 
Frank Merrill LANL, P-25 USA fmerriIl@lanl-K0v 
Christopher L. Morris LANL, P-25 USA cmorris@lanl.gov 
Paulo Rigg LANL, DE-9 USA prigg@lanl.gov 
Alexander Saunders LANL, P-25 USA asaunders@lanl.gov 
Michael Zellner LANL, DE-9 USA mzellner@lanl.gov 

When a compressed material changes phase it doesn't do so instantly. Instead it 
transitions through a mixed phase as it transforms to the end state phase for a given 
pressure, volume and temperature. Common phase diagrams show the phase boundaries 
as sharp lines when compression has been slowly applied and held for an infinite amount 
of time. When the compression is applied with high strain rate, however, the phase 
boundaries are no longer crisp as the kinetic effects of the crystal reorientation delay the 
transitions, resulting in regions of mixed phase. Molecular dynamics (MD) simulations 
recently have been used to examine the shock-induced transition in single crystal 
materials illustrating an orientation dependence of the transition stress, mechanisms, 
kinetics, and Hugoniot response. l For example, the [100] orientation of iron had a 
simulated transition stress higher than the experimentally determined polycrystalline 
value of 13 GPa by 2 Gpa. 

In December, the proton radiography team performed an HE-driven experiment with tin, 
shocking the sample to a peak pressure with an unsupported Taylor shock wave. Below is 
an I8-frame time sequence of the shock moving through the tin target: decaying pressure 
is indicated by contrast reduction. 

Figure 1. Explosive-driven Taylor wave shock in Sn. Radiographs are separated by 300 ns. 

As the pressure decayed, we measured shock positions (velocities) and relative densities 
directly off the radiographs. For each radiograph, a point on the Hugoniot was measured, 
resulting in 18 data points on the Hugoniot from one experiment. Unfortunately, we did 
not drive the tin sample hard enough to successfully force a phase transition. 
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Figure 2. Each radiograph yields a shock position (velocity) and relative density measurement, plotting out 
points on the Hugoniot as the pressure decays 

We propose a series of measurements using this newly developed technique on shock
loaded samples of different material composition and crystal orientations. Materials will 
include tin, iron, gallium, and zirconium. Through shock loading, we will dynamically 
compress polycrystalline samples as well as single crystals along different crystal planes. 
Since we are able to measure many points along the Hugoniot in one experiment, we will 
be able to determine Hugoniot response as a function of crystal structure and orientation 
by simply overlaying measured curves. Predicted transition stress differences are greater 
than 1 %, which is greater than our achieved accuracy. We also intend to measure the 
length scale of the nucleating centers and volume fraction of mixed phase as a function of 
time for the targeted materials. We will use high accuracy bulk density measurements 
directly off the radiographs to determine the volume fraction of the two phases. 
Additionally, with quantitative relative density measurements, we will look for features 
in the region of the mixed phase, such as any ramping density change over time. 

A preliminary shot design is pictured below. It consists of a 25mm plane-wave lens with 
a nearly 1.0 mm thick Stainless Steel ring and 114 inch ofPBX9501 booster. With this P-
25 lens, the target sample is driven to high enough peak pressure (~400kbar) for all the 
target materials, Fe, Ga, Zr and Sn to completely transition phase. To optimize the 
radiography, the target samples will be 12.7mm (l/2inch) diameter and 25mm thick. 
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We have run CTH simulations with a tin target sample and looked at the pressure profile 
down the center of sample. The pressures are relatively constant around the center plane. 
This is important to measure the most accurate shock velocities and densities. For the 
iron sample, a CTH run with a P25 lens in direct contact with a 12mm diameter x 20mm 
thick iron cylinder and is profiled below. The a->E phase transition is noticeable at 
approximately 3/4 cm into the iron target. 
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We are presently running more CTH simulations with various shot configurations with 
and without 9501 booster, with stacked boosters, and with the suite of target materials. 

1. K. Kadau, T. C. Germann, P. S. Lomdahl, and B. L. Holian, "Atomistic 
simulations of shock-induced transformations and their orientation dependence in 
bcc Fe single crystals", Phys. Rev. B, 72, 064120 (2005). 



Crystal Orientation-Dependence of Shock-Induced 
Phase Transitions 

Cynthia L. Schwartz, 
Los Alamos National Laboratory 
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Transition Stress, Mechanisms, Kinetics and 
Hugoniot response depend on crystal orientation 

Polycrystalline Material 

• Distribution of grain orientations 

• Grain boundaries serve as 
heterogeneous nucleation sites 

• Decreased transformation threshold 

• Fast mechanism 

Single Crystal Material 

• Mulitmillion atom MD simulations for 
single crystal iron 

• Homgeneous nucleation 

• Slower mechanism 

• Increased transformation threshold 

K. Kadau, T. C. Germann, P. S. Lomdahl, 
and B. L. Holian, Science 296, 1681 2002. 
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Demonstration Powder Gun Experiment 
s 
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Two methods of measuring a 
point on shock Hugoniot per 
dynamic event: 

• Radiographic measurement of 
density behind shock front. 

• Simultaneous measurement of 
particle and shock velocity 

Invited Talk: Paulo Rigg, Shock Compression of Condensed 
Matter, 2007 

Rigg, Schwartz, et aI., Phys. Rev. B, Jun 08,_ vol. 77, iss. 22/" 
220101 ~ 
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Powder Gun-Driven 
Measured and Calculated Densities - Iron 
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Thickness (mm) 

Fe Densities 

State Measured Calculated· Agreement 

P1 8.346 8.342 

P2 8.854 8.846 
Schwartz, Rigg, et. ai, IP Conference 
Proceedings (12 Dec. 2007) vo1.955, 
no.1, p.1135-8 ·calculated values from 1-0 Multi-Phase EOS for Fe model 
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Tomographic reconstruction and subtraction of overburden 

Experiment 

/ Overburden 
Tomographic 
Reconstruction 
(Abel Inversion) 

Converts line 
• 

integrals to volume 
density map 

Proton path 
(red is the good part; 
We'd like to subtract the black) 

Subtraction 
.. 

Leaves only the data we want 

Proton path thru 
overburden 

Reconstructed 
density map 

Projection: converts 
density map back to line 
integrals 

Extracted and projected line 
integral thru overburden 

"P-, 
Los Alamos A' .·~ ___________________________ _ 
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Taylor Wave-Driven Tin 
-Explosive-driven "Taylor Wave" shock 

-Multiple pressures, decaying over time 

-Stainless steel membrane for future Pu 
shots 

.. 8mm 

i 
Tin 20mm 

1 

PETN 6mm 

1 
Dynamic / Static transmission radiographs 

Rusty Gray provided "pristine" tin sample 
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tJ~'sa ------------------------- ~ LosAlamos 

Unclassified LA-UR-09-03994 



,........ 1.0 e 
~ 
'-' 

= 0.5 
0 . ..:: 
. -
'7J 0.0 0 
~ 

~ -0.5 ~ 
0 

.= 
rfJ. -1.0 

Position and Density 

Time 

--,------ - - - - - -- --- - - ---- - - ----, 

0 234 
Time (/-LS e c) 

5 6 

--= 0 .-..... 
~ 
~ 

~ 
'-' 

c.. 
e 
= ~ 

C .-
'7J = Qj 

Q 

1.18 
1.16 
1.14 • • 
1.12 • 
1.10 
1.08 

1.06 
1.04 

1.02 
1.00 

0 

Unclassified LA-UR-09-03994 

• • 
• • • • 

• • • 

2 3 

Time (Ilsec) 

6.9J.lsec 

• • • • • 

4 5 6 

- ) 
.J Los Alamos 



Single experiment, Multiple Measurements 

-Single experiment 
measures many Hugoniot 
points 

-Agreement with LASL 
Hugoniot data 

-Hugoniot points measured 
from peak shock velocity 
down to nearly sound 
velocity 
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Technique Summary 
• Measured points on the Hugoniot from peak 

shock velocity down to nearly sound wave 
velocities 

• 19 images in single experiment equates to 19 
points on the Hugoniot (we measured 18 points) 

• Agreement between present measurement and 
known Hugoniot with less than 1 % density and 
O.3mm/~sec (10/0) shock velocity statistical 
uncertainty 

'
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Technique Questions 

• Are we in equilibrium? 

• How well does our tomographic reconstruction 
work? 

• How flat is the pressure wave we are using to 
measure position? 

• Is a polynomial approximation of position with 
time during a phase transition valid? 

A 
rJ.l-~: ---------------- J LosAlamos 

• --~ Unclassified LA-UR-09-03994 



In 2 weeks .... 
• Determined we need proof of principle experiments with 

known materials such as AI, Cu 

• To optimize radiography, samples are 12.7mm in 
diameter 

• To optimize number of measured position, samples are 
40mm in thickness (length) 

• Redo Sn with different drive and no membrane to 
complete the p->y phase transition 

~A 
tJ .. l_~~ ------------------- .l losAlamos 

-- Unclassified LA-UR-09-03994 



In 2 weeks .... 
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Our Proposal 
• Static experiment to verify our tomographic 

reconstruction analysis technique 

• Use a Taylor Wave drive to acquire many points 
on the Hugoniot in single experiment 

• Perform experiments with multiple crystal 
orientations in individual materials to 
understand the affect of crystal orientation on 
Hugoniot response 

• Perform experiments on a range of materials 
- Fe: well studied; atomistic MD 

simulations to compare to; will use for 
benchmarking 
Ga : used in nuclear weapons; EOS not 
known 
Zr : used in shaped charges; multiple 
phase transitions and triple point 
Sn : low strength; well studied 

Shot Type 

Fe Poly 

Fe [100] 

Sn [100] 

Sn [TBO] 

Zr Poly 

Zr[111] 

Zr [100] 

Ga Poly 

Ga [111] 

Ga [100] 

Number 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

r~~~ ---------------------------------------------------------Unclassified LA-UR-09-03994 
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Proposal Team 
Cynthia Schwartz, PI (P-25), 

Mike Furlanetto (P-23), 
George (Rusty) Gray III (MST-8), 

Nicholas King (P-23), 
Kris Kwiatkowski (P-23), 
Mark Marr-Lyon (DE-3), 
Wendy McNeil (HX-4), 

Frank Merrill (P-25) 
Christopher Morris (P-25), 
Nigel Park (AWE) (UK), 

Paulo Rigg (DE-g), 
Alexander Saunders (P-25), 

Michael Zellner (DE-g) 
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/ f LANSCE Approval Form 
Explosives Operations in Area C 

Starting Date of Activity: 
PRAD Proposal Number: 
PRAD Shot Number: 

13 July 2009 
200819 
369 

HE Shot Plan Number: 
Description: 

H3858 / LNSC-10625-DE3 
Phase Transition - AI 

Vessel Experiment: 
VAA approved vessel: 
HE ~ 10-1 bs TNT -equivalent: 

Powder Gun Experiment: 
Propellant ~ 350-g Class 1.3: 

Dynamic MAR Experiment: 
Requirements of ASE 3.5.2 met: 

Yes 
Yes 

NA 

Experiment Technical and Safety Review complete: Yes 

PRAD EIC Authorization: 

Signature ~ JA:1 /' ~-C , \ 

Print 1% ~ 4fI G-. f11 /+-jC f ~ 

DE-3 HE PIC Authorization: 

~! I~ ~_ Signature _~~=~_~"":""'!:::::...I...o~-:>OC_= -__________ _ 

Print ;Vta/'l"'/L M~ 1;rrY' 

Signature t-+~-=-.;=-.c~~!..Jf-----:'--+--------

Print_~Le~owB~i~tt~e~k~er~ __ ~=7L-____________ __ 

Date: _....,.13uJ~u~lyJ.-.=!.2009~=---____ _ 

Date: 13 July 2009 

Date: 13 July 2009 



Shot Plan 
WFO Shot Number: 

\ . . Jt/Series Title: 
stimated Number of UP TO SIX 
bots: 

WENDY VOGAN McNEIL 

Firing Site: 

Max. Quantity HE per test: 

eeks of 13 and 20 Jul 09 

~ Release Date: 

X-4 

roup: DE-J 

wning DE-J 
Grou : 

lWD: lWD-DE3-53-003-PJOO-0004 

bone: 7-0393 
7-5495 

hone: 5-4425 

PF: P DIVISION IS RESPONSIBLE FOR WASTE MANAGEMENT AT PRAD 
If YES create classified shot addendum per classified document requirements 

o After Hours Contingency Plan Required for shots executed after nonnal working hours. (defined as 4:30 PM) 

'FO Services 0 RCT 0 IH 
ted 0 WMC 0 Fire Department I ·eques : ~ o Heavy Equipment l.!J Fire Mitigation Review 0 Other (Specify): _________ _ 

, D' Access Control D Environmental 
~riefSbot Description/Objectives: Attach sketches and drawings as necessary. 
Shoot in the 6-foot 5-port vessel: SE-l + P25 + W' x !,1" 9501 booster + metal target (metal'"' AI, Cu, Sn, Fe, or alloy). 
The x3 magnifier will be used. 
Up to 1/8" Al + 1/8" glass will be used. 

~~,~~,r.ty Officer (ffE ;;SO): Shot Plan fire mitigation review. Provide comments as appropriate: 

/#.1 · uJ liLA ltd ~Wso approval for shot setup to proceed Dat~ • 

!Firing Site Leader (FSL): The FSL is the final authority on all operations of safety and procedure during fIring site operatior 
iFSL ensures safety and technical aspects for executing the shots are complete. 

FSL approval Date 

Classification Review: (IF REQUIRED BY TSM LEAD EXPERIMENTER, refer to K Jones e-mail of 5/2/05) 
)(Unclassified o Restricted Data 

.~~/ " 

Authorized Derivative Classlfler: 
o Confidential o Form~rty R~~tricted Data 

',;:::' ... . 
"SIgnature r~ p. 1/-

o Secret 0 NatiQrf~r Sep!Jtitylnformation Name: -r: 'T IIYV.tC(l.. [ Date: 7/I() (tJ~ 
Unclassified Controlled Nuc!earlnformr:ifion (UCNI) Title: CL 

l Derived From: 

Line Management (or Designee) Signature i1,,--, f J;.---- . 
Firing Site Leader is responsible for keeping original record with Site records 

Dat 7 /10 It),} e_~(_' __ _ 
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From: Paul Rightley <pright@lanl.gov> 
j ubject : VAA approval for H38S8 

Date: July 13, 2009 10:24:41 AM MDT 
To: "Wendy S. Vogan" <vogan@lanl.gov>, Leo Bitteker <lbj@lanl.gov>, Mark Marr-Lyon 

<mmarr@lanl.gov> 
Cc : "john C. Dallman" <dallman@lanl.gov> 

I approve firing shot H3858 (with an aluminum target) in vessel 6-2-5-1 this week. 

Note that the LAI\lSCE ASE requires a shot-by-shot approval and I intend to approve each shot (as opposed to 
approving a series of shots at one time). I need to know which vessel will be used and its configuration. Also, I 
need to know how these shots compare to proof shotts) or previously fired shots (although I know that this shots is 
very similar to many previous shots). 

Paul 

Wendy S. Vogan wrote : 
Hi Paul , 

We would like to fire up to six "phase transition" shots at pRad during the weeks of 13 and 20 July 2009: H3858 -
H3863. These are the ones that Cynthia and Mark and I have been working to design . 

They consist of a P -25 plane wave lens [17 g PBX -9501 + 8 9 TNT], initiated with an SE -1 detonator, driving a 
1/2" diameter by 1/2" thick cylinder of PBX-9501 [3 gJ (also see description of Shot 5 below) , which drives a metal 
target. The first four shots have targets of either AI (AI-6061-T651), Sn (Rusty's Sn), Cu (OFHC) or Fe (Armco) , 
and the targets are 0.492" diameter by 40mm th ick Shots 5 and 6 have targets of gold-silver alloy; the first target 
is 1" diameter and 0.25" thick, and the second target is 1cm diameter and 0.75" th ick. 

Shots 1 - 4 and 6: coupling the lens to the 9501 cylinder and the target is a steel ring of 3.5" diameter by 0.75" 
thick (- 920 g). The ring is supported by nylon rods from a plastic holder plate which also seats the lens, and the 
plastic holder plate is screwed down to the lexan main 16" dia. mounting plate . 
Shot 5 is a twin shot to H3837 to be fired at DARHT this fall , and has a slightly different drive : SE-1 + P-25 pwl 
[17 g PBX-9501 + 8 g TNT] + 1" dia. x 0.25" PBX-9501 [6 gJ + 1" dia. x 0.25" alloy target. (There is no steel ring 
on Shot 5.) 

The targets will be fired upward , and tha usual amount of armor will be placed at the bottom of the vessel and in 
the top hat assembly. Shots 5 and 6 will be fired into a foam-filled tank (last used in Recovery/Capture shots) so 
that the targets will not be introduced into the vessel waste stream. (The post-shot targets will be returned to 
MST-6 for analysis.) 

Proposed windows : 1/8" AI + 1 /8" glass. 

Thanks, 
WVM 

X-Sieve: CMU Sieve 2.2 
Date: Tue, 7 Jul 2009 15:05:03 -0600 (MDT) 
Subject: Contained shot request 
From: "Mark Marr-Lyon" < mmarr@ lanl.gov> 
To: pright@lanl.gov 



Proton Radiography Experiment Safety and Security Review Checklist 

PRAD shot number .3 6 ~ 
Review Date r/ {3/0 ~ 

Title d& liCVtACd(O(l 6f$+dte .5-elf~e5 
Shot Date 7, Ii 3 ff 

Review must be performed within two weeks of shot date. 

Table 1: Requirements of the Accelerator Safety Envelope (ASE): Require USI to violate 
or modify 

Table 2: Requirements of the Safety Analysis Document: Require USI to violate or 
modify 

Table 3: Requirements ofLANL Safety Documents: Require Hazard Analysis and 
Management Approval to violate or modify 

Table 4: Requirements of LANL Security documents: Require Management Approval to 
violate or modify 

Brief Unclassified Description of experiment, including sample material, form, and 
quantity: 

He T ct '1. it! (' Wot Ve du-; ve ;v'1 fo vYle- fct f 
SctvYI(J{eS: Itlt Celt- J Fe I S V) 

fi1ea5 ewe Vs "'v),) fft, tV ,fh (VJ fYl6'/D [, 

Required Facility Configuration (e.g. magnifier vs. -I lens; powder gun vs. 6-foot vessel): 

)(3 Mq,'I' b I \/e5S~, 

IV t) -of h eel' c1 /~ q(JI)$-fiCS 
Required Beam parameters (e.g. standard PRAD; video mode): 

All SMEs participating in review: 



Table 1 a: Requirements of Accelerator Safety Envelo Je (ASE): 
Number Question Yes No Requirements if SME 

YES Inits. 
1 ASE section 3.1.1.5 "Line XlBIC Outside of Safety 

Beam Delivery Mode" will NOT be )( Envelope: USI to 
satisfied? . proceed 

2 Outer vessel NOT qualified to Outside of Safety 
greater than 150% Of HE load in X. Envelope: USI to 
this shot? proceed 

3 Outer vessel NOT qualified for this Outside of Safety 
shot by Vessel Approving >( Envelope: USI to 
Authority? Qfoceed 

4 Total HE load greater than 10.0 lbs ~V Outside of Safety 
TNT equivalent? l Envelope: USI to 

~roceed 

5 Total propellant load in powder gun 
)( 

Outside of Safety 
greater than 350 g Class 1.3 Envelope: USI to 
pro~ellant? Qfoceed 

6 Total Material at Risk (MAR) of ;( Outside of Safety 
greater than 12.0 Plutoniurn- Envelope: USI to 
Equivalent Grams (PEG)? proceed 

T bl 1b Add ' . a e ltiona reqUIrements 0 f ASE 'fMAR 01 PEG I >= 
Number Question Yes No Requirements if SME 

YES Inits. 
1 Total MAR in target assembly 

>( 
Outside of Safety 

greater than 11 .0 PEG? Envelope: USI to 
~roceed 

2 Any MAR in non-metallic form, Outside of Safety 
including powders? X Envelope: USI to 

proceed 
3 Total HE in target assembly greater x: Outside of Safety 

than 30 g? Envelope: USI to 
Qfoceed 



Table 2: Requirements of Safety Analysis Document ( SAD : 
Number Question Yes No Requirements if SME 

YES Inits. 
1 New experiment configuration not Outside of Safety 

covered by SAD? X Analysis: Hazard 
Analysis and USI to 
proceed 

2 Change to building design not Outside of Safety 
consistent with SAD? y Analysis: Hazard 

Analysis and USI to 
proceed 

3 Explosives or detonators NOT Outside of Safety 
approved by Laboratory Explosives 'X Analysis: Hazard 
Review Committee? Analysis and USI to 

proceed 
4 Firing circuits or firing circuit test Outside of Safety 

equipment NOT approved by ?\ Analysis: Hazard 
Explosives Instrument Review Analysis and USI to 
Committee? proceed 

5 Flammable gases would result in Outside of Safety 
greater than 50% of flammability 

X 
Analysis: Hazard 

limit if released into vessel and Analysis and USI to 
backfilled with air? proceed 

6 Low voltage detonators on this Outside of Safety 
shot? r< Analysis: Hazard 

Analysis and USI to 
proceed 

7 No containment for this shot? 

X 
Outside of Safety 
Analysis: Hazard 
Analysis and USI to 
proceed 

8 New hazards due to materials or Review for new 
equipment inside containment X hazards 
vessel? 



Table 3: Requirements ofLANL Safety Documents 
Number Question Yes No Requirements if SME 

YES !nits. 
1 Shot contains more than 100 lbs of 

>( 
Hazard analysis and 

DU? management 
approval required 

2 Shot contains hazardous materials Hazard analysis, 
other than lead, silver, DU, or 

X 
management 

transuranics? approval, and waste 
profile required 

3 This shot contains lead, silver, or Hazard analysis, 
DU materials? >( management 

approval, and waste 
profile required 

4 Lasers not covered by VISAR IWD )( LSO Review 
required for this shot? required 

5 Pins NOT approved by EIRC >( EIRC approval 
required? required 

6 Flammable gasses required in 
)( 

Hazard analysis and 
vessel? management 

approval required 
7 Will some HE NOT be burned after X Hazard analysis and 

dynamic event? management 
approval required 

8 New chemicals required for this K Hazard analysis 
shot? required 

9 Internal pressure vessel? Test pressure vessel 

t< to 110% for remote 
fill or 150% for 
manual fill 

10 Will hazardous waste be generated Submit waste 
without an identified disposal path? profile to Waste 

Coordinator before 
experiment 

11 Unlisted or uninspected electrical ;< ESO review 
equipment? 

12 Will radioactive materials be RP-1 review 
produced that cannot be stored in X required 
radioactive materials cabinet in 
Area C? 

13 Any work not covered by P25- Assess uncovered 
IWD-07-42 (PRAD IWD) and 'K work and 
IWD-DE3-53-003-P100-0001 (HE implement controls 
IWD)? 



T bl 4 S R a e ecUfUY eVlew 
Number Question Yes No Requirements if SME 

YES Inits. 
I Any special handling due to security 

>< 
DC Review; 

concerns? Activity Security 
Plan 

2 Has experiment NOT been DC or >( .~ . DC review VtS' SAFE-7 reviewed? 
3 Does experiment involve cleared or Escort and 

uncleared foreign nationals? X computer use 
requirements 

4 Does this shot require overnight 

X 
Arrange for 

classified supervision? overnight 
s~ervision 

Any new hazards or vulnerabilities not listed above? 



Summarize requirements from tables above, including new training requirements: 

pC f\ev;Cw hI .1c 5aVt V7~cv5< ~~ 

;1/0+ da7~ )t';z:d 

Approval by Experiment Safety Review Committee 

~~~------------------~------------
Date 

HE PIC Date d 7 '/ 5 . () 7 
--~~----~~~-+-------------------

EAM'v'l '-----'--------'---''-------;''-----+-_______ Date 13~~ z.,o~J 
Expenmental Area Manrger , 

U 
New review required if initial review is more than two weeks before activity: 
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• 43265 I 7113/20099:07:59 AM I EIC I Edit I 
Beam Line Change 

PRAD0369 - Equation of State - Aluminium 

Beam Line Changed to EOS-369 

Beam Line Title: EOS-369 - 07 / 13/2009 - 6 Foot [115] 
Comment: EOS-369 
Mode: Perm Mag X3 
Vessel: 6 Foot 
Collimator ILO: None 
Collimator ILl: 10 mr Taper 
Collimator IL2: None 
Window ILO: 125 mil Al [125 mil G] 
Window Object Up: N/A 
Window Object Down: N/ A 
window Up ILl: 125 mil Al [125 mil G] 
Window Down ILl: 20 mil Kapton 
Window IL2: 62.5 mil Al 
Converter ILO: Beam Ion Chamber 
Converter ILl: 1.9 mm LSO, 2x3 
Converter IL2: 2.2 mm Mosaic, LSO, black 
Location: LANSCE, Line C, Cave 
Key: 115 
Date Created: 7/13/2009 

_ .. _-----_ .. _------

I Basic Filters II 
Date Range Start 8/31/2009 

O ByDate --' 

U Last 10 [JName EIC 

o Today i .... : Text Entry Beam Line Change 

Content Filters 

/ 9/1/2009 

o This Week ~] Activity No PRAD0369 - Equation of State - Aluminium 

O This Month [] Expt Family Miscellaneous 

@ This Year [] Pic Type Other 
(J AIl o Run No o Pic No 

End 

-

Check checkboxes to select content filters ( "" , * , ? chars allowed). 

I Refresh 1 [ Hide Filters 1 I New Entry 1 

PRAD Home> Logbook Home 

-

PRAD On-Line I L.QgQook I PRAD Off-Line I Run_SJ].JJ..!~_1 f3eam....sJJ!.tus I Phone 

.. ~ 

Operated by the Los Alamos National Security, LLC for the National Nuclear Security Administration of the 
U.S. Department of Energy 

G. Hogan - Copyright © 1998-2009 Los Alamos National Security. LLC - 211812008 
For conditions of use, see Disclaimer 

I 

https:llpcpradl 0 lIlsenotel defaulLaspx 91112009 
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• 43259 I 7113/20097:58:14 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Activity Change 

Activity Changed to PRAD0369 [481] 

• 43260 I 7113/20097:58:14 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Hvorr 
Picture Type Change 

Picture Type changed to HV Off [13] 

• 43261 I 7113/2009 8:48:05 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run : Picture: 31357 Type: HV Off 

Independent Picture 

07/13 08:48 Picture 31357, HV Off, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M, H, 

• 43262 I 7113/2009 8:48:54 AM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: Picture: 31358 ype: HV Off 

Independent Picture 

07/13 08:48 Picture 31358, HV Off, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M, H, 

• 43263 I 7113/2009 8:49:06 AM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36607 

Start Run 

07/13 
08:49 

07/13 
08:49 

07/13 
08: 49 

07/13 
08:49 

07/13 
08: 49 

07/13 
08:50 

Start Run 
36607 

Arm 

Info 

Trigger 

Picture 
31359 

End Run 

Pictur : 31359 Type: HVOrr 

PRAD 369, Aluminium EoS 

Manual Trigger from PCPRAD307 

HV Off, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M, H, 
I, J, A, B, C, D, E, G, F 

7/28/20093:26 PM 
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43264 I 7113/20098:50 :59 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run : 36608 Picture: 31360 ype: HV Off 
Start Run 

07/13 Start Run 
08 :5 0 36608 

PRAD 369 , Alumi n i um EoS 

07/13 
Arm 

08:51 

07/13 
Info 

08 :51 
Manual Trigger from PCPRAD307 

07/13 Trigger 
08:5 1 

07/13 
08:51 

Picture 
31360 

HV Off , Cameras X, y , Z, T, U, V, Q, R, S , N, 0 , P, K, L, M, H, 
I, J, A, B, C, D, E, G, r 

07/1 3 
End Run 

08 :52 

• 43265 I 7/13/20099:07:59 AM I EIC I ~ 
Beam Line Change 

Bpam Line Changed to EOS-369 
43304 I 7/1312009 11 :25:57 AM I EIC I ~ 

iie~WdJHecJ.!ifigitr~mn369 - 07/1 3/20 0 9 - 6 root [115] 

Comment: EOS- 369 

~b8~:L~@rmT~~geX3EOS - 369 - 07/1 3/2009 - 6 root [115] 

v@~e~~:6E~§o€ 69 

~8P~imEt5P ¥fij:X~one 

~bf f~~at8rr~~1: 10 mr Taper 

e8 iiimgt8f f~2 : ~8Re 

~2tid~wat£6:1f25 ~2lmAl S tf2~g~ll G] 

~2tid~wa08Jett20p~oN9A 

WiR88~ ~bgect 2 ~oW~ ~ ~fA[125 mi l G] 

WiR88~ 8Bj~tl: U~25N~~l Al [1 25 mil G] 

WiR88~ 88jHCtL~?W~6 ~{~ Kapton 

WiR88~ ~~2 ~L62.52~iTiAlAl [125 mi l G] 

~~Rg@~tQ~w~La~l~e§~ ~~ti ~ftgtB@r 

~~Rg@~t~t2±L£?·f .~ikmAtSO, 2x3 

e8R~eftef f~2: ~~2~O~ot@~~etso, black 

t8e¥tibH~ f~~$C!;9LTWeL~? , C§~~ 

K@yyefl~r 1L2: 2.2 mm Mosa ic, LSO, b l ack 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 



PRAD On-Line Logbook 

Ke y : 115 

Da t e Created: 7/13/2009 

43305 I 7113/2009 11:26:34 AM I EIC I ~ 
Beam Line Configuration 

Beam Lin e Titl e: EOS - 369 - 07 / 1 3 / 2009 - 6 Foo t [1 1 5 ] 

Comment : EOS - 369 

Mode : Pe rm Mag X3 

Ve s se l: 6 Foot 

Co ll i ma tor ILO: No n e 

Co ll i ma t o r ILl: 1 0 mr Str a i g ht 

Co llima t o r IL2: No n e 

Wi ndow IL O: 125 mil Al [125 mil G] 

Wi ndow Object Up : N/ A 

Window Object Down: N/ A 

Wi ndow Up ILl: 125 mil Al [ 12 5 mil G] 

Window Down ILl: 20 mi l Kap t on 

Wi ndow IL2: 62.5 mil Al 

Conver t e r IL O: Beam I on Chambe r 

Conve rter ILl: 1. 9 mm LSO , 2x3 

Con ve rter IL2: 2.2 mm Mosa ic, LSO, bla c k 

Location: LANS CE , Li ne C, Cave 

Ke y : 11 5 

Da t e Cr ea t e d: 7 / 1 3 / 2009 

43307 I 7113/2009 11 :37:25 AM I TNThompson I 

~ 
H.E. i s here 

https ://pcpradl 0 1.lanl.gov/lsenote/default.aspx 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 

43309 I 7113/2009 1 :24:54 PM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Dark Field 

Picture Type Change 

Pi c ture Type chang e d t o Da rk Field [1] 
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43310 I 7/13/2009 I :25:02 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36609 

Start Run 

07/13 Start Run 
13:25 36609 

07/13 
Arm 

13 : 25 

07/13 
I n f o 

13 : 25 

07/1 3 
Tr i gger 

13: 25 

07/1 3 Pi cture 
13 : 26 31361 

07/13 
End Run 

13 : 26 

Picture: 31361 Type: Dark Field 

PRAD 369 , Alumi n ium EoS 

Manual Trigger fro m PCPRAD30 7 

Dark Field, Came ra s X, Y, Z, T, 0, V, Q, R, S , N, 0 , P, K, L, M, 
H, I, J, A, 8 , C, D, E, G, F, Errors E 

433 11 I 7113/2009 I :27:03 PM I DAQ On-line I 
Edit I PRAD0369 - Equation of State - Aluminium 

Run: 36610 
Start Run 

07/1 3 S t art Run 
13 : 27 36610 

07/1 3 
Arm 

1 3:2 7 

07/13 
I nfo 

13 : 27 

07/13 
Trigger 

13 : 27 

07/13 Picture 
13 : 27 31362 

07/13 
Error 13:27 

07/13 
End Run 

13 : 28 

Picture: 31362 ype: Dark Field 

PRAD 369, Alumi n ium EoS 

Manual Trigger from PCPRAD307 

Da rk Fi e l d , Camer as X, Y, Z, T , 0 , V, Q, R, S, N, 0 , P , K, L, M, 
H, I, J, A, 8, C, D, E, G, F, Erro r s E 

Erro r in Al l Came ras , Ski p fil e t r ansfe r 

• 433 12 I 7113 /2009 1 :30:02 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 3661 I 

Start Run 

07/13 
13 : 30 

07/13 
13 : 30 

07/13 
13 : 30 

07/ 1 3 
13: 30 

Sta r t Run 
36611 

Arm 

I n f o 

Trigge r 

Picture : 31363 Type: Dark Field 

PRAD 369 , Alumi n ium EoS 

Manual Trigger from PCPRAD307 
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07/ 13 
13: 30 

Pic tu re 
31363 

Dark Field, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0 , P , K, L, M, 
H, I, J, A, S, C , 0 , G, F 

07/13 
13: 31 

End Run 

43313 I 7113/2009 1 :33:41 PM I TNThompson I 
~ 
Camera E is acting up again. 
It acts like it did Friday. 

PRAD0369 - Equation of State - Aluminium 

When we made an entry t o investigate , 
Paul is l ooking into it now . 

i t had turned it sel f o ff. 

• 43314 I 7/13 /2009 1 :37:01 PM I ASaunders I 
~ 
lxp = 1 85 , 12 0 
lxt = 0, 50 
h- gx = 200, 625 

1 5 mil d iffuser 

433 15 I 7113 /2009 1 :41 :46 PM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 

Run: 36612 Picture: 31364 Type: Dark Field 

Start Run 

07/13 
13:41 

07/13 
13:41 

07/13 
1 3 :41 

07/13 
13:4 1 

07/13 
13 : 41 

07/13 
13:42 

Start Run 
36612 

Arm 

Info 

Trigger 

Picture 
31364 

End Run 

PRAD 369, Aluminium EoS 

Manual Trigger from PCPRAD307 

Dark Field, Cameras X, Y, Z, T, U, V, Q, R, S , N, 0 , P, K, L, M, 
H, I, J, A, S , C, 0 , G, F, E 

43316 I 7/13 /2009 1 :43:35 PM I ASaunders I 
PRAD0369 - Equation of State - Aluminium 

~ 
matching quads : 
qm6 364 Nor 
qm7 285 rev 
qm8 952 Nor 

433 17 I 7113 /2009 1 :44:05 PM I ASaunders I 
~ 

PRAD0369 - Equation of State - Aluminium 
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perm mag quads at 6.5 MeV down 

43318 I 7/13/2009 1 :44:56 PM I ASaunders I 

~ 
prad369 cvr to db db to foi 
Al EOS H 

Camera Daq Timing seperation between 
1 F'l 0 0 300000 300060 60 
2 B 500 500 300500 300560 60 
3 G1 500 0 300500 300560 60 
4 A 1000 500 301000 301060 60 
5 F2 1000 0 301000 301060 60 
6 E 1500 500 301500 301560 60 
7 G2 1500 0 301500 301560 60 
8 H 2000 500 302000 302060 60 
9 F'3 2000 0 302000 302060 60 
10 K 2500 500 302500 302560 60 
11 G3 2500 0 302500 302560 60 
12 N 3000 500 303000 303060 60 
13 F4 3000 0 303000 303060 60 
14 Q 3500 500 303500 303560 60 
15 G4 3500 0 303500 303560 60 
16 T 4000 500 304000 304060 60 
l7 f5 4000 0 304000 304060 60 
18 X 4500 500 304500 304560 60 
19 G5 4500 0 304500 304560 60 
20 I 5000 500 305000 305060 60 
21 f6 5000 0 305000 305060 60 
22 L 5500 500 305500 305560 60 
23 G6 5500 0 305500 305560 60 
24 0 6000 500 306000 306060 60 
25 F'7 6000 0 306000 306060 60 
26 R 6500 500 306500 306560 60 
27 G7 6500 0 306500 306560 60 
28 u 7000 500 307000 307060 60 
29 f8 7000 0 307000 307060 60 
30 Y 7500 500 307500 307560 60 
31 G8 7500 0 307500 307560 60 
32 J 8000 500 308000 308060 60 
33 f9 8000 0 308000 308060 60 
34 M 8500 500 308500 308560 60 
35 G9 85 00 0 308500 308560 60 
36 P 9000 500 309000 309060 60 
37 S 9500 500 309500 309560 60 
38 V 10000 500 310000 3100 60 60 
39 Z 10500 500 310500 310560 60 
40 C 11000 500 311000 311060 60 
41 D 11500 500 311500 311560 60 

File uploaded: Prad369.x1s of type application/octet-stream 

43319 I 7/13/2009 1 :49:42 PM I EIC I ~ 
Beam Line Configuration 

https://pcpradl 0 l.lanl.gov/]senote/default.aspx 

PRAD0369 - Equation of State - Aluminium 

fOI Camera DB to 1st camera ( 

6 300 8.00 
pulses (ns) CCPG pattern start CC 

6 - 2.00 
6.5 -1.50 
6.5 -1.50 
7 -1.00 
7 -1.00 
7.5 -0.50 
7.5 -0.50 
8 0.00 
8 0.00 
8.5 0.50 
8.5 0.50 
9 1. 00 
9 1. 00 
9.5 1. 50 
9.5 1. 50 
10 2.00 
10 2.00 
10.5 2.50 
10.5 2.50 

X=gone 11 3.00 
X=gone 11 3.00 
X=gone 11.5 3.50 
X=gone 11.5 3 .50 
X=gone 12 4.00 
X=gone 12 4.00 
X=gone 12.5 4.50 
X=gone 12.5 4.50 
X=gone 13 5.00 
X=gone 13 5.00 
X=gone 13 .5 5.50 
X=gone 13.5 5.50 
X=gone 14 6.00 
X=gone 14 6.00 
X=gone 14 .5 6.50 
X=gone 14.5 6.50 
X=gone 15 7.00 
X=gone 15.5 7.50 
X=gone 16 8.00 
X=gone 16.5 8.50 
X=gone l7 9.00 
X=gone 17.5 9.50 

PRAD0369 - Equation of State - Aluminium 

Beam Line Title: EOS-369 - 07/13/2009 - 6 Foot [115] 
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Comment: EOS-369 

Mode: Perm Mag X3 

Vessel: 6 Foot 

Collimator ILO: None 

Collimator ILl: 10 mr Straight 

Collimator IL2: None 

Window ILO: 125 mil Al [ 125 mil G] 

Window Object Up: N/A 

Window Object Down: N/A 

Window Up ILl: 125 mil Al (125 mil G] 

Window Down ILl: 20 mil Kapton 

Window IL2: 62.5 mil Al 

Converter ILO: None 

Converter ILl: 1.9 mm LSO, 2x3 

Converter IL2: 2.2 mm Mosaic, LSO, black 

Location: LANSCE, Line C, Cave 

Key: 115 

Date Created: 7 / 13 / 2009 

43320 I 7113/2009 1:50:34 PM I TNThompson I 

~ 
No Ion Chamber 

43321 I 7/13/20091:53:13PM I EIC I ~ 
Run: Picture: Type: Foell 
Picture Type Change 

Picture Type changed to Focus [3] 

• 43322 I 7/13/2009 1:55: 19 PM I DAQ On-line I 
~ 
Run : 36613 
Start Run 

07/13 
13:55 

S tart Run 
36613 

Picture: 31365 Type: Focus 

PRAD 369, Aluminium EoS 

https://pcpradl Ol.lanl.gov/lsenote/default.aspx 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 
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07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13: 57 

07/13 
13: 57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:57 

07/13 
13:58 

Arm 

Trigger 

Lens 1 

Lens 1 

Lens 2 

Len s 2 

Lens 2 

Lens 3 

Lens 3 

Diffuser 

Perm Mg 2 

Perm Mg 3 

Perm Mg 4 

Energy Loss 

Energy Cal 

Picture 
31365 

End Run 

https:llpcpradl Ol.lanl.gov/lsenote/default.aspx 

1760.028 

125. 745 

-2.531 

o 

- 4 .6 44 

1510 

1534.713 

1039 

80.148 

113.202 

136.327 

-12345 

0.0268 

Focus, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M, H, 
I, J, A, B, C, D, G, F, E 

43323 I 711312009 2:04:36 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36614 Picture: 3 1366 ype : Focus 

Start Run 

07/13 Start Run 
14:04 36614 

PRAD 369, Aluminium EoS 

07/13 
Arm 

14:04 

07/13 
Trigger 

14:04 

07/13 
Lens 1 

14:04 
1760.028 

07/13 
Lens 1 

14:04 
125.906 

07/13 
Lens 2 

14:04 
-2.551 

07/13 
Lens 2 14:04 o 

07/13 
Lens 2 

14:04 
-4.622 



PRAD On-Line Logbook 

07/13 
14:04 

07/13 
14:04 

07/13 
14:04 

07/13 
14:04 

07/13 
14:04 

07/13 
14:04 

07/13 
14:04 

07/13 
14:04 

https://pcpradlO l.lanl.gov/lsenote/default.aspx 

Lens 3 1510 

Lens 3 1534.688 

Diffuser 1040 

Perm Mg 2 80.175 

Perm Mg 3 113.255 

Perm Mg 4 136.408 

Energy Loss 5.5 

Energy Cal 0.0268 

07/13 
14:04 

Picture focus, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, M, H, 

07/13 
14:05 

31366 I, J, A, B, C, D, G, f, E 

End Run 

• 43324 I 7113/20092:06:25 PM I DAQ On-line I 

~ 
Run: 36615 Picture: 31367 Type: Foell 
Start Run 

07/13 Start Run 
PRAD 369, Aluminium EoS 

14:06 36615 

07/13 
Arm 

14:06 

07/13 
Trigger 

14:06 

07/13 
Lens 1 1760.028 

14:06 

07/13 
Lens 1 125.918 

14:06 

07/13 
Lens 2 -2.531 

14:06 

07/13 
Lens 2 0 

14:06 

07/13 
Lens 2 -4.538 

14:06 

07/13 
Lens 3 1510 

14:06 

07/13 
Lens 3 1534.673 

14:06 

07/13 
Diffuser 1040 

14:06 

07/13 
Perm Mg 2 80.121 

14:06 

07/13 
Perm Mg 3 113.148 

14:06 

07/13 
Perm Mg 4 136.247 

14:06 

07/13 
Energy Loss 7.5 

14:06 

PRAD0369 - Equation of State - Aluminium 
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07/13 
14: 06 

07/13 
14:06 

07/13 
14: 07 

Energy Cal 

Pi cture 
31367 

End Run 

0 . 0268 

Focus , Cameras X, Y, Z, T, 0 , V, Q, R, S , N, 0 , P, K, L, M, H, 
I , J , A, S , C, 0 , G, F , E 

43325 I 7113120092:10:29 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36616 

Start Run 

07/13 
14 :1 0 

07/13 
14:10 

07/13 
14 : 11 

07/13 
14 : 11 

07/13 
14: 11 

07/13 
14: 11 

07/13 
14: 11 

07/13 
14: 11 

07/13 
1 4 : 11 

07/13 
14: 11 

07/13 
14: 11 

07/13 
14 :11 

07/13 
14: 11 

07/13 
14: 11 

07/13 
14: 11 

07/13 
14:11 

07/13 
1 4: 11 

Picture: 31368 Type: F eu 

Start Run 
36616 

PRAD 369, Al uminium EoS 

Arm 

Trigger 

Lens 1 1 760 . 028 

Lens 1 126.00 6 

Lens 2 - 2 .5 6 1 

Lens 2 o 

Lens 2 -4. 61 4 

Lens 3 1510 

Lens 3 1534 . 704 

Diffuser 1040 

Perm Mg 2 80 . 095 

Perm Mg 3 113.094 

Perm Mg 4 136 .1 66 

Energy Loss 8 . 5 

Energy 

Pi cture 
31368 

Cal 0 . 0268 

Focus, Cameras X, Y, Z, T, 0, V, Q, R, S , N, 0 , P, K, L, M, H, 
I, J, A, S, C, 0 , G, F, E 

07/13 
End Run 

14 : 1 2 

43326 I 7/13/20092:15 :30 PM I DAQ On-line I 
~ PRAD0369 - Equation of State - Aluminium 

Run: 36617 
Start Run 

Picture : 31369 Typ Focus 
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07/13 
1 4 :1 5 

07/13 
1 4: 15 

07/13 
1 4 : 15 

07/13 
14:1 5 

07/1 3 
14:1 5 

07/13 
1 4 :1 5 

07/13 
14: 1 5 

07/13 
1 4 :1 5 

07/13 
14:1 5 

07/1 3 
14:1 5 

07/1 3 
14:15 

07/13 
14:1 5 

07 / 13 
14: 15 

07/13 
1 4 : 15 

07/13 
14:1 5 

07/1 3 
14:1 5 

https://pcpradl 0 l.lanl.gov/]senote/default.as px 

S t ar t Run 
36617 PRAD 369 , Al uminium EoS 

Arm 

Trigge r 

Le n s 1 1760. 028 

Le ns 1 126.1 08 

Le ns 2 - 2 . 598 

Lens 2 o 

Lens 2 - 4.585 

Lens 3 15 27 

Le n s 3 1551. 3 

Di ff use r 1 0 40 

Perm Mg 2 80 .121 

Pe rm Mg 3 11 3 .1 48 

Pe rm Mg 4 136 . 247 

Ene r gy Loss 7.5 

En e r gy Cal 0.026 8 

07/1 3 
14:1 5 

Pict ure Focus , Cameras X, Y, Z, T, U, V, Q, R, S , N, 0 , P, K, L, M, H, 

07/13 
14:1 6 

31369 I, J , A, 8 , C, 0 , G, F, E 

End Run 

43 327 I 7113 /20092:18:26 PM I DAQ On-line I 
~ 
Run: 36618 Picture: 31370 ype : Focus 

Start Run 

07/13 S t ar t Run 
14 :1 8 36618 PRAD 369 , Aluminium EoS 

07/13 
Ar m 

14: 1 8 

07/13 
Trigger 

1 4 :1 8 

07/1 3 
Le n s 1 

14:18 
1760.02 8 

07/13 
Le n s 1 

14:18 
126.196 

07/1 3 
Lens 2 14:1 8 -2.6 09 

PRAD0369 - Equation of State - Aluminium 
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07/13 
14:18 

07/13 
14:18 

07/13 
l4: 18 

07/13 
14:18 

07/13 
14:18 

07/13 
l4: 18 

07/13 
14:18 

07/13 
14:18 

07/13 
14 : 18 

07/13 
14:18 

https://pcpradl 0 1.lanl.gov/lsenote/default.as px 

Lens 2 0 

Lens 2 -4. 768 

Lens 3 1522 

Lens 3 154 6.479 

Diffuser 1040 

Perm Mg 2 80.121 

Perm Mg 3 113.l48 

Perm Mg 4 136.247 

Energy Loss 7.5 

Energy Cal 0.0268 

07/13 
14:18 

Picture Focus , Cameras X, Y, Z, T, U, V, Q, R, S , N, 0, P, K, L, M, H, 
31370 I, J , A, S, C, D, G, F, E 

07/13 
14 :19 

End Run 

• 43328 I 7/13/20092:20:38 PM I DAQ On-line I 

~ 
Run: 36619 
Start Run 

Picture: 0 Type: Foeu 

07/13 14: 20 Start Run 36619 PRAD 369, Aluminium EoS 

07/1 3 14 : 20 Arm 

07/13 

07/13 

07/13 

07/13 

07/13 

07/13 

07/13 

07/13 

07/13 

07/13 

07/13 

07/1 3 

07/13 

07/13 

07/13 

14: 20 Trigger 

14:20 Lens 1 

14:20Lens 1 

14:20 Lens 2 

14:20 Lens 2 

14: 20 Lens 2 

14: 20 Lens 3 

14:20Lens 3 

14: 20 Diffuser 

14: 20 Perm Mg 2 

14: 20 Perm Mg 3 

14 : 20 Perm Mg 4 

14: 20 Energy Loss 

14: 20 Energy Cal 

14: 21 End Run 

1760.028 

126.261 

-2.5 62 

0 

-4.534 

1532 

1556.24 6 

1040 

80.121 

113.148 

136.247 

7.5 

0.0268 

PRAD0369 - Equation of State - Aluminium 

43329 I 7/13/20092:36:17 PM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Dark Field 
Picture Type Cbange 
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Picture Type changed to Dark Field [1] 

43330 7113/20092:37:04 PM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: Pictur : 31372 Type: Dark Field 
Independent Picture 

07/ 13 14:37 Picture 31372, Dark Field, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0 , P, K, L, M 

• 43331 I 711312009 2:49:00 PM I ASaunders I 

~ 
PRAD0369 - Equation of State - Aluminium 

test entry 

43332 I 7113/20092:50:05 PM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

Run: 36622 Picture: 31374 Type: Dark Field 
Start Run 

07/13 Start Run 
14:50 36622 

PRAD 369, Aluminium EoS 

07/13 
Arm 

14:50 

07/13 
Info 

14:50 
Manual Trigger from PCPRAD 307 

07/13 
Trigger 

14:50 

07 /1 3 
14:50 

Picture 
31374 

Dark Field, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0 , P, K, L, M, 
H, I, J , E, F, G, A, B, C, D 

07 /13 
End Run 

14:51 

• 43333 I 7113/20092:53:41 PM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: Picture: 3 1375 ype: Dark Field 
Independent Picture 

07/ 13 14:53 Picture 31375, Dark Field, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0 , P, K, L, M 

• 43334 I 7/13/20092:54:30 PM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

Run: Picture: 31376 T, pe : Dark Field 
Independent Picture 

07/13 14:54 Picture 31376, Dark Field, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M 
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43335 7113/20092:55:20 PM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: Picture: 31377 ype : Dark Field 

Independent Picture 

07/13 14:55 Picture 31377, Dark Field, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, M 

43336 I 7113/20092:56:42 PM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: 36623 Picture: 31378 Type : Dark Field 

Start Run 

07/13 Start Run 
14:56 36623 

PRAD 369, Aluminium EoS 

07113 Arm 
14:56 

07/13 Info 
14:56 

Manual Trigger from PCPRAD307 

07/13 Trigger 
14:56 

07113 
14:56 

Picture 
31378 

Dark Field, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, M, 
H, I, J, E, F, G, A, B, C, D 

07/13 End Run 
14:57 

• 43337 I 7113/20093:06:20 PM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Focus 

Picture Type Change 

Picture Type changed to Focus [3] 

43347 I 7114/20099:40:04 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: HV Off 

Picture Type Change 

Picture Type changed to HV Off [13] 

• 43348 I 7114/20099:46:29 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Dark Field 

Picture Type Change 

Picture Type changed to Dark Field [1] 

• 43349 I 7114/20099:49:59 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run : Picture : 3 1379 Type: Dark Field 
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Independent Picture 

07/ 1 4 09:49 Picture 31379, Da r k Fi e l d , Came r as X, Y, Z, T, U, V, Q, R, S , N, 0 , P, K, L, M 

• 43351 I 7114/20099 :50:42 AM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run : 36624 

Start Run 

07/14 
0 9: 50 

07/1 4 
09 : 50 

07/14 
09 : 50 

07/14 
09:50 

07/1 4 
09 : 50 

07/14 
09 : 51 

Start Run 
36624 

Arm 

In f o 

Trigger 

Picture 
31381 

End Run 

Picture: 31 381 Type: Dark Field 

PRA D 36 9, Aluminium EoS 

Manual Trigger f rom PCPRAD30 7 

Da r k Fi e l d , Cameras X, Y, Z, T, U, V, Q, R , S , N, 0 , P , K, L, M, 
H, I , J, E, G, F, A, B, C , D 

43350 I 7114/20099:50 :48 AM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run : Picture : 31380 Type: Dark Field 

Independent Picture 

07/ 14 09 : 50 Picture 31380, Da r k Field, Came r as X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M 

43352 I 7114/20099 :52:44 AM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36625 

Start Run 

07/14 
09 : 52 

07/14 
09 : 52 

07 /1 4 
09: 52 

07/14 
09: 52 

07 /1 4 
09 : 52 

07/14 
09 : 53 

Start Run 
36625 

Arm 

I n f o 

Tr i gger 

Pic t ure 
31382 

End Run 

Picture: 31382 Type: Dark Fie ld 

PRAD 369 , Al umi nium EoS 

Manual Trigger fro m PCPRAD307 

Dark Field, Ca mera s X, Y, Z, T, U, V, Q, R, S, N, 0 , P, K, L, M, 
H, I, J, E, G, F , A, B, C , D 

• 43353 I 7114/20099:55:13 AM I EIC I ~ 
Beam Line Configuration 

PRAD0369 - Equation of State - Aluminium 



PRAD On-Line Logbook 

Beam Line Ti t l e: EOS - 369 - 07/13/2009 - 6 Foot [115] 

Commen t: EOS - 369 

Mode : Perm Mag X3 

Vesse l : 6 Foot 

Collimator I LO : None 

Collimator ILl : 7 . 5 

Collimator I L2 : None 

Wi ndow ILO: 125 mi l Al [125 mil G] 

Window Obj e c t Up: N/A 

Wi ndow Objec t Down : N/A 

Wi ndow Up ILl : 125 mil Al [125 mil G) 

Wi ndow Down ILl : 20 mil Kapton 

Wi ndow IL2 : 62 . 5 mil Al 

Co nver t e r ILO: No ne 

Co nv e r te r ILl: 1. 9 mm LSO , 2x3 

Converter IL2 : 2 . 2 mm Mosaic , LSO , b l ack 

Loca tio n : LANSCE, Li ne C, Cave 

Key: 11 5 

Date Created: 7/ 13/2009 

43355 I 7114/2009 10:09:03 AM I EIC I ~ 

Run : Picture: ype: Focus 
Picture Type Change 

Pi cture Type changed to Focus [3) 

43354 I 7/14/2009 10:09:11 AM I FGMariam I 
~ 
Li neC swept 
X3 at 7 . 5MeV down 
Prad0369 -- ccpg pattern 
Take focus data with this 7.5mrad collimator 

https://pcpradlOl .lanJ.gov/]senote/default.aspx 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 

43356 I 7114/2009 10:09:56 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run : Picture : Type: Dark Fie ld 
Picture Type Change 
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Pic ture Type changed to Dark Field [1] 

43357 I 7/14/2009 10:10:01 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: 36627 Picture: 31383 Type : Dark Field 
Start Run 

07/14 Start Run 
10:10 36627 

PRAD 369 , Aluminium EoS 

07/14 
Arm 

10:10 

07/14 
Info 

10 :10 
Manual Trigger f rom PCPRAD307 

07/14 
Trigger 

10 :10 

07/14 
10: 10 

Pictu re 
31383 

Dark Fi eld , Cameras X , Y, Z, T, U, V , Q , R, S , N, 0 , p, . K, L, M, 
H, I, J, E, G, F, A, B, C, D 

07/14 
En d Run 

1 0 : 11 

43358 I 7114/200910:12:58 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run : Picture: Type: Focli 

Picture Type Change 

Picture Type changed to Focu s [3] 

43359 I 7114/200910:15:01 AM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

Run: 36628 Picture: 31384 Type: OCLiS 

Start Run 

07/14 Start Run 
10:15 36628 

PRAD 369, Alumi nium EoS 

07/14 
Arm 

10:15 

07/1 4 
Trigger 

10:15 

07/14 
Len s 1 

10:15 
1760.028 

07/14 
Lens 1 

10:15 
12 6.355 

07/1 4 
Lens 2 

10:15 
- 2.5 81 

07/14 
Len s 2 

10:15 
o 

07/14 
Lens 2 

10:15 
-4. 607 

07/14 
Lens 3 

1 0:15 1527 

,.., '1")0 ' ''f\f\f\ .... . '"' t: Tn. /I 
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07/1 4 
1 0 :15 

07/14 
10 : 15 

07/14 
10: 15 

07/14 
1 0 : 15 

07/14 
10: 15 

07/14 
10: 15 

07/1 4 
10: 1 5 

https://pcpradl Ol.lanl.gov/ lsenote/default.aspx 

Lens 3 1 55 1. 459 

Diffu ser 1 040 

Perm Mg 2 80. 12 1 

Perm Mg 3 11 3 .1 48 

Pe r m Mg 4 136.2 47 

Ene r gy Loss 7.5 

Ene r gy Ca l 0.0268 

07/1 4 
10 :1 5 

Pictur e Focus , Cameras X, Y, Z, T , U, V, Q, R, S , N, 0 , P , K, L, M, H, 
31384 I, J, E , G, F , A, B, C, D 

07/14 
10 :1 6 

End Run 

43 361 I 7114/2009 10:57:23 AM I EIC I ~ 

Run: Picture: Type: Dark Field 
Picture Type Change 

Picture Type changed to Dark Field [11 

43362 7114/2009 10:58:46 AM I DAQ On-line I 

~ 
Run: Picture: 31385 Type: Dark Field 

Independent Picture 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 

07/ 14 10 : 58 Pic t ure 31385, Dar k Fi e l d , Cameras X, Y, Z, T, U, V, Q, R, S , N, 0 , P , K, L, M 

• 43363 I 7/14/2009 10:59:38 AM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

Run: Picture: 31386 Type: Dark Field 
Independent Picture 

07 / 1 4 1 0 : 59 Pic t ure 31386, Da r k Field , Came r as X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M 

• 43364 I 711412009 11 :00:30 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: Picture: 31387 Type: Dark Field 
Independent Picture 

07/14 11 : 00 Pict ure 31387, Dark Field , Cameras X, Y, Z, T, U, V, Q, R, S , N, 0 , P, K, L, M 

43 366 I 7114/200911:01:16 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

"""'0 ''''1 ''''1'\ '' "\ r nll, # 
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Run: 36629 Picture: 31389 Type: Dark Field 
Start Run 

07/14 Start Run 
11: 0 1 36629 

PRAD 369 , Aluminium EoS 

07/14 
Arm 

11: 01 

07/14 
Info 

11: 01 
Manual Trigger from PCPRAD307 

07/14 
Trigger 

11 : 0 1 

07/14 
11: 01 

Picture 
31389 

Da rk Fi e l d , Cameras X, Y , Z, T, U, V, Q, R, S , N, 0 , P, K, L, M, 
H, I, J, E, G, F, A, S, C , D 

07/14 
End Run 

11: 02 

43365 7114/2009 11:0 I :22 AM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

Run : Picture: 31388 Type: Dark Field 

Independent Picture 

07/14 11:01 Picture 31388, Dark Field, Cameras X, Y, Z, T, U, V, Q, R, S , N, 0, P, K, L, M 

• 43368 I 7114/2009 11 :03 :20 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Foeu 

Picture Type Change 

Picture Type changed to Focus 13] 

43367 I 7/14/2009 11 :03:35 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

entry to remove fiducial ma rks and move ILl cameras 

43369 I 7114/2009 11 :03:42 AM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

Run : 36630 Picture: 31390 Type: oeus 

Start Run 

07/1 4 Start Run 
11 : 03 36630 

PRAD 36 9, Aluminium EoS 

07/14 
Arm 

11 : 03 

07/14 
Trigger 

11: 03 

07/14 
Lens 1 

11 : 03 
1760.028 

07/14 
Lens 1 11: 03 

1 26 . 435 

'7',,)0/,,)f\f\f\ ,., .,..,1: nl A 



:>RAD On-Line Logbook https:llpcpradIOl.lanl.gov/lsenote/default.aspx 

)f\ ~f" AA 

07/14 
11: 03 

07/14 
11: 03 

07/14 
11: 03 

07/14 
11: 03 

07/14 
11: 03 

07/14 
11: 03 

07/14 
11: 03 

07/14 
11: 03 

07 /14 
11:03 

07/14 
11: 03 

07/14 
11: 03 

07/1 4 
11:04 

07/1 4 
11: 05 

Lens 2 -2.591 

Lens 2 0 

Lens 2 -4.755 

Lens 3 1527 

Lens 3 1551.617 

Diffuser 1039 

Perm Mg 2 80.121 

Perm Mg 3 113.148 

Perm Mg 4 136.247 

Energy Loss 7 .5 

Energy Cal 0.026 8 

Picture 
31390 

End Run 

Focus, Cameras X, Y, 2, T, U, V, Q, R, S, N, 0 , P, K, L, M, H, 
I, J, E, G, F, A, 8, C, D 

43370 I 7/14/200911:04:40 AM I FGMariam I 
PRAD0369 - Equation of State - Aluminium 

~ 
Photographs of object: 

7/28/2009 3 :26 PM 
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File uploaded: IMG_0209.JPG of type image/pjpeg 

eli k to open uploaded file 

• 43371 I 7114/200911:05:12AM I FGMariam I 

~ 
PRAD0369 - Equation of State - Aluminium 



PRAD On-Line Logbook https://pcpradl Ol.lanl.gov/lsenote/default.aspx 

File uploaded: IMG_0212.JPG of type image/pjpeg 

Click to open uploaded file 

43372 I 7/1412009 11 :05 :32 AM I FGMariam I 

~ 
PRAD0369 - Equation of State - Aluminium 

20f44 
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File uploaded : IMG_0213.JPG of type image/pjpeg 

lick to open uploaded file 

43374 I 7/14/2009 11 :05 :42 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Pre hot 

Picture Type Change 

Pi cture Type changed to PreSho t [6 ] 

433 73 I 7114/2009 11 :05 :50 AM I FGMariam I 

~ 
PRAD0369 - Equation of State - Aluminium 

:30f44 7/28/20093 :26 PM 
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File uploaded: IMG_0214.JPG of type image/pjpeg 

Click to 0 en uploaded file 

43375 I 7/1412009 11 :06:17 AM I FGMariam I 
~ 

PRAD0369 - Equation of State - Aluminium 
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File uploaded: IMG_0215.JPG of type image/pjpeg 

Click to open uploaded file 

• 43376 I 7114/2009 11 :06:31 AM I FGMariam I 
~ 

PRAD0369 - Equation of State - Aluminium 

'" "f LL1 7I?RI?()()Q 1·71\ PM 
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File uploaded: IMG_0216.JPG of type image/pjpeg 
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43377 I 7114/2009 11 :06:51 AM I FGMariam I 

~ 
PRAD0369 - Equation of State - Aluminium 



PRAD On-Line Logbook 

File uploaded: IMG_0219.JPG of type image/pjpeg 

Click to open uploaded file 

43378 I 7114/200911:07:33 AM I DAQ On-line I 

~ 
Run : 36631 

Start Run 

07/14 
11 : 07 

07 /1 4 
11 : 07 

07/1 4 
1 1 : 07 

0 7/1 4 
11 : 07 

07/1 4 
11 : 07 

Picture: 3 J 391 Type: Pre ~hOl 

S tart Run 
36631 

PRAD 369 , Alumi n ium ~oS 

Arm 

Tri g ge r 

MP Wid th 255 

MP Cou ntdown 9999 

https://pcpradl 0 l.lanl.gov/lsenote/default.aspx 

PRAD0369 - Equation of State - Aluminium 

07/ 1 4 
11 : 07 

Pic t ure 31391 Pre Shot , Cameras X, Y, Z, T, U, V, Q, R, S, N, 0 , P, K, L, M, H, 
I, J, E, G, F, A, S , C, 0 

07/14 
11 : 08 

End Run 

43379 I 7114/2009 11: 1 0:09 AM I ASaunders I PRAD0369 - Equation of State - Aluminium 
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lxp 185 120 
lxt 0 50 
h-gx 200 625 

43380 I 7114/2009 11:1 0: 14 AM I DAQ On-line 
Edit 

Run : 36632 
Start Run 

Picture: 0 T pe: PreShot 

07/14 11:10 Start Run 36632 PRAD 369, Aluminium EoS 

07/14 11: 10 Arm 

07/14 11: 10 Trigger 

07/14 11:10MP Width 255 

07/14 11:10MP Countdown 9999 

07/14 11: 11 End Run 

• 43381 I 7114/200911:13:44 AM I EIC I Edit 

https:llpcpradJOl.lanl.gov/lsenote/default.aspx 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 

Run : Picture: T pe: Timing Check 
Picture Type Change 

Picture Type changed to Timing Check [24] 

• 43382 I 7114/2009 11 :13:47 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: 36633 
Start Run 

Picture: 0 ype: Timing Check 

07/14 11: 13 Start Run 36633 PRAD 369, Aluminium EoS 

07/14 11: 13 Arm 

07/14 11:14 Trigger 

07/14 11: 15 End Run 

43383 I 7114/200911:17:18 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: 36634 
Start Run 

Picture: 0 Type: TilllingCheck 

07/14 11: 17 Start Run 36634 PRAD 369, Aluminium EoS 

07/14 11:17 Arm 

07/14 11: 17 Trigger 

07/14 11:18 End Run 

43384 I 7/14/2009 11 :21: 18 AM I DAQ On-line I PRAD0369 - Equation of State - Aluminium 
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~ 
Run: Picture: 31394 Type: Timing Check 

Independent Picture 

07/14 11:21 Picture 31394, Timing Check, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, 

• 43385 I 7114/2009 11 :24:23 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run : Picture: Type: Dark Field 

Picture Type Change 

Picture Type changed to Dark Field [1] 

43386 I 7114/2009 11 :25:07 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: Picture: 31395 Type: Dark Field 

Independent Picture 

07/14 11:25 Picture 31395, Dark Field, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, M 

• 43387 I 7114/2009 11 :44:24 AM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run: Picture: 31396 Type: Dark Field 

Independent Picture 

07/14 11:44 Picture 31396, Dark Field, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, M 

43388 I 7114/2009 11 :44:34 AM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36635 
Start Run 

07/14 
11: 44 

07/14 
11: 44 

07/14 
11: 44 

07/14 
11: 44 

07/14 
11: 44 

07/14 
11: 45 

Start Run 
36635 

Arm 

Info 

Trigger 

Picture 
31397 

End Run 

Picture: 31397 Type: Dark Field 

PRAD 369, Aluminium EoS 

Manual Trigger from PCPRAD307 

Dark Field, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, M, 
H, I, J, E, G, F, A, S, C, D 

43389 I 7/14/2009 11 :46:20 AM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium ~ 
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Run: 36636 
Start Run 

07/14 
11: 46 

07/14 
11: 46 

07/14 
11: 46 

07/14 
11: 46 

07/14 
11 : 46 

07/14 
11: 47 

Start Run 
36636 

Arm 

Info 

Trigger 

Picture 
31398 

End Run 

https://pcpradl 0 l.lanl .gov/lsenote/default.aspx 

Picture: 3 1398 Type: Dark ield 

PRAD 369, Aluminium EoS 

Manual Trigger from PCPRAD307 

Dark Field, Cameras X, Y, Z, T, 0, V, Q, R, S , N, 0, P, K, L, M, 
H, I, J, E, G, F, A, B, C, D 

43390 I 7114/2009 11 :48:02 AM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run : Picture: Type: Timing Check 

Picture Type Change 

Picture Type changed to Timing Check [24] 

43391 I 7114/2009 11 :48:16 AM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

Run: 36637 
Start Run 

Picture: 31399 Type: Timing Check 

07/14 Start Run 
11: 48 36637 PRAD 369 , Aluminium EoS 

07/14 
Arm 

11: 48 

07/14 
Trigger 

11: 48 

07/14 
11 : 48 

Picture 
31399 

Timing Check , Cameras X, Y, Z, T, U, V, Q, R, S , N, 0 , P, K, L, 
M, H, I, J , E, G, F, A , B, C , D 

07/14 
End Run 

11: 49 

• 43392 I 7114/2009 12:03:23 PM I EIC I ~ 
Run : Picture: Type: PreShot 

Picture Type Change 

Picture Type changed to PreShot [6] 

• 43393 I 711412009 12:04:01 PM I DAQ On-line I 

~ 
Run : 36638 

Start Run 

Picture: 31400 Type: PreShot 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 
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07/14 
12 : 04 

07/14 
12:04 

07/14 
12:04 

07/1 4 
12 : 04 

07/14 
12:04 

Start Run 
36638 

Arm 

Trigger 

PRAD 369 , Aluminium EoS 

MP Width 255 

MP Coun t down 9999 

07/14 
12: 04 

Picture 31400 PreShot , Cameras X, Y, Z, T , U, V, Q, R, S , N, 0, P, K, L, M, H, 
I , J, E, G, F, A, S, C, 0 

07/1 4 
12:05 

End Run 

• 43394 I 7114/2009 12:2 1 :46 PM I DAQ On-line I 

~ 
Run: 36639 

Start Run 

07/14 
12:2 1 

07/14 
12:21 

07/14 
12: 21 

07/14 
12: 21 

07/14 
12:21 

Picture: 31401 Type: PreShot 

Start Run 
36639 

Arm 

Trigger 

MP Width 

MP Count down 

PRAD 369, Aluminium EoS 

255 

9999 

PRAD0369 - Equation of State - Aluminium 

07/14 
12:22 

Picture 31401 PreShot, Cameras X, Y, Z, T , U, V, Q, R, S, N, 0 , P, K, L, M, H, 
I, J, E, G, F, A, S, C, 0 

07/1 4 
12 :23 

End Run 

43395 I 7114/2009 12:23:42 PM I DAQ On-line I 
~ 
Run: 36640 

Start Run 

Pi ture: 0 Type: PreShot 

07/14 12:23 Start Run 36640 PRAD 369, Alumin i um EoS 

07/ 1 4 12:24 End Run 

43 396 I 7114/2009 12:27:48 PM I DAQ On-line I 

~ 
Run: 36641 

Start Run 

07 /14 
12:27 

Star t Run 

Picture : 31402 T pe: PreShot 

PRAD 369, Alumi n ium EoS 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 
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07/14 
12:27 

07/14 
12:28 

07/14 
12:28 

07/14 
12:28 

https:l/pcpradl01.1anl.gov/lsenote/default.aspx 

36641 

Arm 

Trigger 

MP Width 255 

MP Countdown 9999 

07/14 
12:28 

Picture 31402 PreShot, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M, H, 
I, J, E, G, F, A, B, C, D 

07/14 
12:29 

End Run 

43397 I 7114/2009 12:29:55 PM I EIC I ~ 

Run : Picture: Type: Dynamic 
Picture Type Change 

Picture Type changed to Dynamic [7] 

43398 I 7114/2009 12:31:27 PM I DAQ On-line I 

~ 
Run: 36642 

Start Run 

Picture: 31403 Type: Dynamic 

07/14 
12:31 

Start Run 36642 PRAD 369, Aluminium EoS 

07/14 
12:31 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

Arm 

Trigger 

Lens 1 1760.028 

Lens 1 126 

Lens 2 -2.626 

Lens 2 0 

Lens 2 -4.723 

Lens 3 1527 

Lens 3 1551.595 

Diffuser 1040 

H-GX Gate Delay 200 

H-GX Gate 
Length 

MP Width 

625 

255 

PRAD0369 - Equation of State - Aluminium 

PRAD0369 - Equation of State - Aluminium 
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07/14 
12:32 

MP Countdown 9999 

07/14 
12:32 

Beam Line Title EOS-369 - 07 / 13 / 2009 - 6 Foot [115J 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

07/14 
12:32 

Comment 

Mode 

Vessel 

Collimator ILO 

Collimator ILl 

Collimator IL2 

Window ILO 

Window Object 
Op 

Window Object 
Down 

Window Op ILl 

Window Down I Ll 

Window IL2 

Converter I LO 

Converter ILl 

Converter IL2 

Location 

Key 

Date Created 

EOS-369 

Perm Mag X3 

6 Foot 

None 

10 mr Taper 

None 

125 mil Al [ 125 mil G] 

N/A 

N/A 

125 mil Al [125 mil G] 

20 mil Kapton 

62.5 mil Al 

Beam Ion Chamber 

1.9 mm LSO, 2x3 

2.2 mm Mosaic, LSO, black 

LANSCE, Line C, Cave 

ll5 

7/13 / 2009 

07/14 
12:32 

Picture 31403 Dynamic, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, M, 
H, I, J, E, G, F, A, B, C, D 

07/14 
12:33 

End Run 

43400 I 7114/2009 12:37:04 PM I DAQ On-line I 

~ 
Magnet Settings 

IElement Ivalue Istatus 

Ir-L-C-QM-0-0-6-V-0-1-1-364.028015136719 10K 

ILCQM006L06 10FF r-IO-K-

ILCQM007V01 1285.010986328125 1 r-O-K--

ILCQM007L03 IREV 10K 

ILCQM008V01 1-952. 2670288085941'-0-K--

PRAD0369 - Equation of State - Aluminium 

71?RI?009 ':\·?n PM 
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ILCQM008L03 IOFF 10K 

ILCQL001P01 11760 .02795410156 10K 

ILCQL001 VOl 112 6.099998474121 10K 

ILCQL002I01 1-2.62599992752075IoK 

ILCQL002P01 10 10K 

ILCQL002V01 1-4.4349999427795 4 IoK 

ILCQL003P01 11527 10 K 

ILCQL003V01 11551.68395996094 10K 

ILCOFo01E01 11 040 10K 

ICCTM006002 1200 10K 

ICCTM006003 162 5 10K 

IT88C002007 1255 10K 

IT88co02006 19999 10K 

IT8MxoolL01 INORM 10K 

IT88c022001 11500000 10K 

IT88C022002 11500000 10K 

IT88C022003 11 500000 10K 

IT88c022004 11500000 10K 

IT88C023001 11500000 10K 

IT88c02 3 002 11500000 10K 

IT88c024003 11500000 10K 

IT88C023004 11500000 10K 

IT88C024 DO 1 11 500000 10K 

IT88C024002 11500000 10K 

IT88c024003 11500000 10K 

IT88c024004 11500000 10K 

ILCQMOl7101 15 10 K 

ILCQM020I01 165 10K 

Iperm Mg 2 180.121 10K 

Iperm Mg 3 1113.148 10K 

Iperm Mg 4 . 1136.247 10K 

IEnergy Loss 17.5 10K 

IEnergy Cal 10. 0268 10K 

• 43399 I 7114/2009 12:37:09 PM I TNTbompson I 
~ 
CVR to 1st Camera Timing: 
Target: 6.000 uS 
Actual: 5.819 uS 

Markers: Scope 9, LeCroy LT584M 

Time Markers 
1 2 

1 O.OOOOE+OO 
2 5.8196E-06 

Value 2.4417E-04 

-5.8196E-06 
O.OOOOE+OO 

2.4999E-04 

https://pcpradl 0 l.lanl.gov/lsenote/default.asp: 

PRAD0369 - Equation of State - Aluminium 
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File uploaded: P369.bmp of type imagelbmp 

Click to open uploaded fi le 

43401 I 7114/2009 12:37:28 PM I EIC I Edit I PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Beam 

Picture Type Change 

Picture Type changed to Beam [2] 

43403 I 7114/2009 12:39:47 PM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture : Type: · Large Fiducial 

Picture Type Change 

Picture Type changed to Large Fiducial [9 ] 

• 43404 I 7114/2009 12:40:03 PM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: PicLure: Type: Small Fiducial 

Picture Type Change 

Picture Type changed to Small Fiducial [11] 

43402 I 7/ 14/2009 12:40:06 PM I ASaunders I 

~ 
PRAD0369 - Equation of State - Aluminium 

putting small fidu in place to look for junk in collimators. 

I am leaving the magnets at the shot settings for the upcoming beam pictures, so this 
fidu will not be perfectly focussed. Use the later fidu instead of this one. 

In fact, the focus looked fine, but the fidu plate was not well centered in the field of 
view. 
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43405 I 7114/2009 12:40:30 PM I DAQ On-line I 

~ 
PRAD0369 - Equation of State - Aluminium 

Run : 36643 

Start Run 

Picture: 31404 T pe: mall Fiducial 

07/14 
12:40 

07/14 
12 :4 0 

07/14 
12 : 40 

07/14 
12: 40 

07 /14 
12:40 

07/14 
12:40 

07/14 
12:40 

07/14 
12:40 

07/14 
12 : 40 

07/1 4 
12:40 

07/14 
12:40 

07/1 4 
12:40 

07/14 
12 : 40 

07/14 
12:40 

07/14 
12:40 

07/1 4 
12:40 

Start Run 
36643 

PRAD 369 , Aluminium EoS 

Arm 

Trigger 

Lens 1 1760.028 

Lens 1 126 .153 

Lens 2 - 2 . 56 

Lens 2 o 

Lens 2 -4 .467 

Lens 3 1527 

Lens 3 1551.481 

Diffuser 1040 

Perm Mg 2 80 .121 

Perm Mg 3 11 3 .14 8 

Perm Mg 4 136.2 47 

Energy Loss 7.5 

Energy Cal 0.0268 

07/14 
12:40 

Picture Small Fiducial, Cameras X, Y, Z, T, U, V, Q, R, S , N, 0 , P, K, L, 
31404 M, H, I, J, E, G, F, A, B, C , D 

07/14 
12:41 

End Run 

• 43406 I 7114/2009 12:42:37 PM I EIC I ~ 
Camera Delays 

PRAD0369 - Equation of State - Aluminium 

PRAD Trigger Settings - PRAD 369, EOS Aluminium 

Walk Offset: 0 
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43407 I 7114/2009 12:43:12 PM I EIC I ~ PRAD0369 - Equation of State - Aluminium 

Run: Picture: Type: Beam 

Picture Type Change 

Picture Type changed to Beam [2) 
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43408 I 7114/2009 12:43:48 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36644 

Start Run 

07/14 
12:43 

07/14 
12:43 

07/14 
12:44 

07/14 
1 2 :44 

07/14 
12:44 

07/14 
12:44 

07/14 
12:45 

Start Run 
36644 

Arm 

Trigger 

Diffuser 

MP Width 

Picture 
31405 

End Run 

Picture : 31405 Type: Beam 

PRAD 369, Aluminium Eo S 

1040 

255 

Beam, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M, H, I, 
J, E, G, F, A, B, C, D 

43409 I 7/14/2009 12:46:09 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36645 

Start Run 

07/14 
12:46 

07/14 
12:46 

07/14 
12: 46 

07/14 
12: 46 

07/14 
12:46 

07/14 
12: 46 

07/14 
12:47 

Start Run 
36645 

Arm 

Trigger 

Diffuser 

MP Width 

Picture 
31406 

End Run 

Picture: 3 1406 Type: Beam 

PRAD 369, Aluminium Eo S 

1 0 4 0 

255 

Beam, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M, H, I, 
J, E, G, F, A, B, C, D 

43410 I 7114/2009 12:48:02 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36646 

Start Run 

07/14 
12:48 

07/14 
12:4 8 

07/14 
12:48 

Start Run 
36646 

Arm 

Trigger 

Picture : 31407 Type: Beam 

PRAD 369, Aluminium EoS 
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07/14 
12:48 

07/14 
12:48 

07/14 
12:48 

07/14 
12:49 

Diffus e r 

MP Width 

Pi cture 
31407 

En d Run 

https://pcprad I Ol.lanl.gov/ lsenote/default.aspx 

1 039 

255 

Beam, Came ras X, Y, Z, T, U, V, Q, R, S , N, 0 , P, K, L, M, H, I, 
J, E, G, F, A, B, C, D 

43411 I 7114/2009 12:49:59 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run : 36647 

Start Run 

07/1 4 
12 : 4 9 

07/14 
12 : 50 

07/14 
12: 50 

07 /1 4 
12:5 0 

07/14 
12:50 

07/14 
12:50 

07/14 
12:51 

Start Run 
36647 

Arm 

Trigger 

Diffuser 

MP Wi d th 

Pic t ure 
31408 

End Run 

Picture: 31408 Type: Beam 

PRA D 369 , Al umini um EoS 

1 0 40 

25 5 

Beam, Cameras X, Y, Z, T, U, V, Q , R, S , N, 0 , P , K, L, M, H, I, 
J, E, G, F, A, B, C, D 

4341 2 I 7114/2009 12:52:11 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36648 

Start Run 

07/1 4 
12 : 52 

07/14 
12 : 52 

07/14 
12: 52 

07/14 
12:5 2 

07/14 
12:52 

07/14 
12:52 

07/14 
12: 53 

Sta rt Run 
36648 

Arm 

Trigger 

Di ff u se r 

MP Wi d th 

Pi c t ure 
31409 

End Run 

Picture: 31409 Type: Beam 

PRAD 3 69 , Aluminium EoS 

1 0 40 

255 

Beam, Cameras X, Y, Z, T, U, V, Q, R, S , N, 0 , P , K, L, M, H, I, 
J , E, G, F, A, B, C, D 

43413 I 7114/2009 12:53 :49 PM I ASaunders I 
PRAD0369 - Equation of State - Aluminium 

~ 
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the f o ll o wi ng fiv e b e am p i c tures will be ta ken a t beam en e rg y 

43414 I 7114/2009 12:55 :14 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36649 
Start Run 

07/14 
12:55 

07/14 
12:55 

07/14 
12:55 

07 /1 4 
12:55 

07/1 4 
1 2 : 55 

07 /1 4 
1 2 : 55 

07/14 
1 2 : 56 

S ta r t Run 
36649 

Ar m 

Tr i gge r 

Di ff use r 

MP Wi d th 

Pi c t ure 
31410 

End Run 

Picture: 31410 Type: Beam 

PRAD 369, Alumi ni um EoS 

1 040 

255 

Beam, Came r as X, Y, Z, T, U, V, Q, R, S , N, 0 , P , K, L, M, H, I, 
J , E, G, F, A, B, C, D 

43415 I 7114/2009 12:57:10 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36650 
Start Run 

0 7 /1 4 
12:57 

07/14 
1 2 : 57 

07/1 4 
1 2 :57 

07/14 
1 2 : 57 

07 /14 
12:5 7 

07/14 
12:57 

07/14 
12: 58 

S ta r t Run 
36650 

Arm 

Trigger 

Diffuse r 

MP Width 

Pict ure 
31411 

End Run 

Picture: 3141 I Type: Beam 

PRA D 369 , Al um i n i um EoS 

1 0 4 0 

255 

Beam, Cameras X, Y, Z, T, U, V, Q, R, S , N, 0 , P, K, L, M, H, I, 
J, E, G, F, A, B, C, D 

43416 I 7114/2009 12:59:22 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36651 

Start Run 

07/14 
1 2 : 59 

St art Run 
36651 

Picture: 31412 Type: Beam 

PRAD 369 , Al umin i um EoS 
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07/14 
12:59 

07/14 
12:59 

07/14 
12:59 

07/14 
12:59 

07/14 
12:59 

07/14 
13:00 

Arm 

Tr igger 

Diffuser 

MP Width 

Picture 
31412 

End Run 

https:llpcpradl 0 l.lanl.gov/lsenote/default.aspx 

1040 

255 

Beam, Cameras X, Y, Z, T, U, V, Q, R, S, N, 0, P, K, L, M, H, I, 
J, E, G, F, A, B, C, D 

43417 I 711 4/2009 1 :02:30 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run: 36652 

Start Run 

07/14 
13:02 

07/14 
13:02 

07/14 
13:02 

07/14 
13: 02 

07/14 
13:02 

07/14 
13: 03 

07/14 
13:04 

Start Run 
36652 

Arm 

Trigger 

Diffuser 

MP Width 

Picture 
31413 

End Run 

Picture: 31413 T pe: Beam 

PRAD 369, Aluminium EoS 

1040 

255 

Beam, Cameras X, Y, Z, T, 0, V, Q, R, S, N, 0, P, K, L, M, H, I, 
J, E, G, F, A, B, C, D 

43418 I 7114/2009 1 :05:06 PM I DAQ On-line I 
PRAD0369 - Equation of State - Aluminium 

~ 
Run : 36653 

Start Run 

07/14 
13: 05 

07/14 
13:05 

07 / 14 
13: 05 

07/14 
13:05 

07/14 
13: 05 

07/14 
13:05 

07/14 
13:06 

Start Run 
36653 

Arm 

Trigger 

Diffuser 

MP Width 

Picture 
31414 

End Run 

Picture: 31414 Type: Beam 

PRAD 369, Aluminium EoS 

1040 

255 

Beam, Cameras X, Y, Z, T , U, v, Q, R, S, N, 0, P, K, L, M, H, I, 
J, E, G, F, A, S, C, D 
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43419 I 711 4/2009 1 :06:59 PM I EIC I Edit I PRAD0369 - Equation of State - Aluminium 

Run: Piclure: Type: mall Fiducial 

Picture Type Change 

Pi cture Type changed to Small Fiducial [11] 

43420 I 7/14/2009 1 :07:03 PM I DAQ On-line I 
~ 

PRAD0369 - Equation of State - Aluminium 

Run: 36654 

Start Run 

Picture : 31415 Type: ·mall Fiducial 

07/14 
1 3 : 07 

07/14 
13: 07 

07/1 4 
13 : 07 

07/14 
13:07 

07/14 
13: 07 

07/14 
13 : 07 

07/14 
13: 07 

07/14 
13: 07 

07/14 
13 : 07 

07/14 
13:07 

07/1 4 
13: 07 

07/14 
13:07 

07/ 14 
1 3 : 07 

07/14 
13: 07 

07/1 4 
13:07 

07/14 
13 : 07 

07/14 
13: 07 

07/14 
1 3 : 08 

Start Run 
36654 

PRAD 369 , Aluminium EoS 

Arm 

Tri gge r 

Lens 1 1760 . 028 

Len s 1 126.402 

Lens 2 - 2 . 61 8 

Lens 2 o 

Len s 2 - 4 . 723 

Lens 3 1535 

Lens 3 1559.387 

Diffuser 1 040 

Perm Mg 2 80.322 

Perm Mg 3 113.55 

Pe rm Mg 4 136.85 

Energy Loss 0 

Energy Ca l 

Pic ture 
31415 

End Run 

0.0268 

Small Fiducial, Cameras X, Y, Z, T, 0, V, Q, R, S , N, 0 , P, K, L, 
M, H, I, J, E, G, F, A, B, C , D 

Basic Filters Content Filters 



PRAD On-Line Logbook 

, By Date 

.' Last 10 

. Today 

. This Week 

o This Month 

This Year 

I - All 

0 

0 

~ 

0 

0 

https://pcpradl 01 .1anl.gov/lsenote/default.aspx 

Date Range Start 7/27/2009 / 7/28/2009 End 

Name ASaunders 

Text Entry Ex: *camera* 

Activity No PRAD0369 -Equation of State - Aluminium 

Expt Family. Miscellaneous 

Pic Type Other 



140f44 

Check checkb x to select content filters ( "" . * , ? chars allowed). 

Refresh Hide Filters New Entry 

PRAD I lome > Logbook Home 

PRAD On-Line I Logbook I PRAD Off-Lin 

Operated by the Los Alamos National Security, LLC for the National Nuclear Security Administration of the 
U.S. Department of Energy 

G. Hogan - Com/right t 1998-2009 Los Alamos National Securilv. LLe - 211812008 
For conditions of use, see Disc/aimer 

7/28/20093 :26 PM 



Iprad369 cvr to db db to loi FOI Camera DB to 1st camera (us) CVR TO 1 ST CAM FC TIME REL TO CVR to FOI 
AI EOS H 6 300 8.00 

seperalio 
n between 
pulses CCPG CCPG 

Camera Daq TiminQ Ins) I pattern start I pattern stop width X=gone Rei ToCVR REL to FOI 
1 F1 0 0 300000 300060 60 6 -2.00 
2 B 500 500 300500 300560 60 6.5 -1.50 
3 G1 500 0 300500 300560 60 6.5 -1.50 
4 A 1000 500 301000 301060 60 7 -1.00 
5 F2 1000 0 301000 301060 60 7 -1.00 
6 E 1500 500 301500 301560 60 7.5 -0.50 
7 G2 1500 0 301500 301560 60 7.5 -0.50 
8 H 2000 500 302000 302060 60 8 0.00 
9 F3 2000 0 302000 302060 60 8 0.00 

10 K 2500 500 302500 302560 60 8.5 0.50 
11 G3 2500 0 302500 302560 60 8.5 0.50 
12 N 3000 500 303000 303060 60 9 1.00 
13 F4 3000 0 303000 303060 60 9 1.00 
14 Q 3500 500 303500 303560 60 9.5 1.50 
15 G4 3500 0 303500 303560 60 9.5 1.50 
16 T 4000 500 304000 304060 60 10 2.00 
17 F5 4000 0 304000 304060 60 10 2.00 
18 X 4500 500 304500 304560 60 10.5 2.50 
19 G5 4500 0 304500 304560 60 10.5 2.50 
20 I 5000 500 305000 305060 60 X~gone 11 3.00 
21 F6 5000 0 305000 305060 60 X~gone 11 3.00 
22 L 5500 500 305500 305560 60 X=gone 11.5 3.50 
23 G6 5500 0 305500 305560 60 X~gone 11 .5 3.50 
24 0 6000 500 306000 306060 60 X=gone 12 4.00 
25 F7 6000 0 306000 306060 60 X=gone 12 4.00 
26 R 6500 500 306500 306560 60 X=gone 12.5 4.50 
27 G7 6500 0 306500 306560 60 X=gone 12.5 4.50 
28 U 7000 500 307000 307060 60 X~gone 13 5.00 
29 F8 7000 0 307000 307060 60 X=gone 13 5.00 
30 Y 7500 500 307500 307560 60 X~gone 13.5 5.50 
31 G8 7500 0 307500 307560 60 X=gone 13.5 5.50 
32 J 8000 500 308000 308060 60 X-=Qone 14 6.00 
33 F9 8000 0 308000 308060 60 X=gone 14 6.00 
34 M 8500 500 308500 308560 60 X=gone 14.5 6.50 
35 G9 8500 0 308500 308560 60 X-=gone 14.5 6.50 
36 P 9000 500 309000 309060 60 X-=gone 15 7.00 
37 S 9500 500 309500 309560 60 X-=gone 15.5 7.50 
38 V 10000 500 310000 310060 60 X-=gone 16 8.00 
39 Z 10500 500 310500 310560 60 X-=gone 16.5 8.50 
40 C 11000 500 311000 311060 60 X=gone 17 9.00 
41 D 11500 500 311500 311560 60 X=Qone 17.5 9.50 



Prad369 .xls 7/28/20093 :28 PM 

Camera Pulse No. 
1 #N/A 
2 #N/A 

E 1500 

H 2000 
I 5000 
J 8000 
K 2500 
L 5500 

M 8500 
N 3000 
0 6000 
P 9000 
Q 3500 
R 6500 
S 9500 
T 4000 
U 7000 
V 10000 
X 4500 
Y 7500 
Z 10500 

A 1000 
B 500 
C 11000 
D 11500 

F1 0 
F2 1000 
F3 2000 
F4 3000 
F5 4000 
F6 5000 
F7 6000 
F8 7000 
F9 8000 

G1 500 
G2 1500 
G3 2500 
G4 3500 
G5 4500 
G6 5500 
G7 6500 
G8 7500 
G9 8500 



Prad369.xls 

A 
B 
E 

F1 
F2 
F3 
F4 
F5 
G1 
G2 
G3 
G4 
G5 

H 
K 
N 
Q 
T 
X 
C X=gone 
D X=gone 

F6 X=gone 
F7 X=gone 
F8 X=gone 
F9 X=gone 
G6 X=gone 
G7 X=gone 
G8 X=gone 
G9 X=gone 

I X=gone 
J X=gone 
L X=gone 

M X=gone 
o X=gone 
P X=gone 
R X=gone 
S X=gone 
U X=gone 
V X=gone 
Y X=gone 
Z X=gone 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

7/28/20093:28 PM 



Summary of Run 36642, 12:33:09 PM, Tuesday, July 14, 
2009 

Batch Protons 

r- - - --[(1roup Ii-
I rN- - IIntegral- - -I 

ITrigger 1 125 r7.15362E+ 10 
IRun36642 [2s - -17.15362E+1O 

[Batch started at 36642[2-5 - -17.15362E+10 1 
___ J 

Total Protons 

[RUN ITime - jNlGroup 1 

136642 112:3307/14/09 [2s17.153-62-E+- 1-0 ' 
_ -l 

Protons per Peak 

Fiscop IChann I: k isum V-

r- FIT I~eak V - !peak P IsumP ~ un e el Is ea IS k l Ime Error 

[664~- -~-- ~~.80644 17.T536-2E+ r- J- --1-' I 2 E-06 110 
I I 

Iii II' ~ 1.12975 5.54744E+ 1.12399 
I E-08 09 E-02 

Ilr-11 

~ 

12 
2.49990 2.78503E+ 1.78400 

, E-04 E-07 09 E-02 

11-' ~I-I ~fc0491 1.07307 2.73526E+ 1.77011 
E-04 E-07 09 E-02 

I!:-I! r 2.50994 11.05736 2.69521E+ 1.79641 

I E-04 E-07 09 E-02 

I-II-il---~ -pl[51496 ~.O9993 2.80372E+ 1.77211 
E-04 E-07 09 E-02 



-- I~ - [2 .51996 fUl889 - [2.85206E+ ·11.69762-
IE-04 IE-07 109 E-02 . 1 

r-- .----r-- - r------
I I I 1 

1 1:-- r- - - - - - r- --b [2.52499- 11.08683 [2.77033E+ [111.79347 1 
IE-04 E-07 09 E-02 

I

'-i ~-I-- - - 1- ---I; -~~3001-llO-5442 12J58772E+ 1I .80i41 
I 1 I I IE-04 E-07 109 IE-02 

1

_-1 --1-1 ~ - -- f
9
--12.53503-T1.04500 [2,66371E+ ~8U65 I 

I I I I E-04 IE-07 109 IE-02 I 
I I-r--~- r---' -1~;;- 12.54004 11 .1056112-:S1821E+ 11.71800 
I 1 I I I E-04 IE-07 109 E-02 
r-

I 
- r --I, r -r--- ---- -1 1 ~ [2.54507 1l.10178 [2.80844 E+ 1i-.7-23-98-

I I IE-04 IE-07 109 IE-02 
I -I -1---1-- - - r-- - ---~-r5008-r9.70255 12.47318E+ 11.95768

1 I I 1 I I 11 L IE-04 IE-08 109 E-02 

II' ~I ' - ~; 12.55511- 0.14312 2.91380E+ 1i-.7-05-16-1 
I I ! 1 IE-04 IE-07 09 IE-02 1 

11-' '-1 r- 1~ -12.56012 11 .10355 12.81294E+ 11.72122 
I I 1 IE-04 IE-07 09 E-02 

Ir----r--.-----
I
' I --~12.56514- 1.03870 12.64765E+ 1.87657 

I I ! 1 11 5 
E-04 E-07 109 ,E-02 

Ir-I 1--1 I ~ [2 .57017 11 .10767 2.82345E+ 11.71482 
I I 1 I I 1

10 
IE-04 IE-07 09 E-02 

r
- -1- -1- --j ,-- -1- - - -~7- 2.57518 l"T115512.83206E+- [1.75437 

I I I E-04 IE-07 109 IE-02 

II-~-~: ~- - r8--

Ilr --,--i-r --[1;-
III-~i I -Fo-
Iii Ii F 
III ,-: P;-
1IIIi 1 -P II-i---:--r- - I---F 
Ilr--,-i -r-

[2.58019 ~5262 [2.68314E+ 1.80449 I 

IE-04 E-07 09 E-02 I 
~2~8521-~.06017 ~0237E+ 1.88548 
E-04 E-07 09 E-02 

12.59023 11.05533 
E-04 E-07 

2.69005E+ 11.84699-
09 E-02 

12.59525 11.09207 2.78368E+ 1.78487 
IE-04 IE-07 09 E-02 

2.60027 1.07308 1 ~.73529E+ 1.81644 
E-04 E-07 09 E-02 

/2.60529 ~9483 [U9071E+ 1.78037 
,E-04 E-07 109 E-02 

2.61032 11.06719 1:.72026E+ 1. 826~ 
E-04 E-07 09 E-02 

12.61533 1.08297 ~.76049E+ T.7s393 
IE-04 E-07 09 E-02 
-----



DG535 Timing 

iRun w.~ ~ Delay - --- is De~y- Ic Delay - --ID Delay-

[36642 r;--/2.S71200000000E- I~OOOOOOOOOOOOE-:: - ls.oOOOOOOOOOOOE- [o SO~OOOOO-O-OO-O-
I~ 02 ,04 103 . 

~642 r;-Is' 1 OOOOOOOOOOOE- 11.000000000000E- r.:,s. 1 50000000000E- rS- .O-O-OO-O-O-OO-O-OO-O-E--' 

IJO 1/ 03 104 03 108 

1
3664 

2 1 ~ i4. 000000000000 E-- 14.500000000000 E-- J5.000000000000 E =-- [6. OOOOOOOOOOOOE- I 
lOS lOS los 08 

F 64; F - r-ooooooooooo -~~~O~OO - - -~oooo;--~~OOOOOOOOOOOE-

136642 ~ 12.500000000000E-- 15.000000000000E- 10 OOOOOOOOO~ 1.010000000000E- I 
I u 102 107 I . 04 I 

~642 ~IS.000000000000SIl300000000000E~[5 .000000000OOOE- -[s .OOOOOOOOOOOOE- I 
1·)01 11't 12 lOS 112 12 

[3664 2 ~ 12.418700000000 E- 12000000000000 E- [ 1.5 215 00000000 E- 15. OOOOOOOOOOOOE- I 
1
10 

104 107 OS 106 

[3664 2 r;-19.l OOOOOOOOOOOE- 3. OOOOOOOOOOOOS 6.7 S OOOOOOOOOOE- rl-.0-0-00-0-00-0-00-0-OE---
1 

I ~J 106 04 07 106 ~ 

Camera Walk/Timing File 

IRUN ITime 1 ICamera 1 

136642 /0.000 11.11364E-01, 

Beam Line Status 

IR~- -r36642 I ---1-
rri~---I77l4;i009 12:32:04PM r-- -- r -
ILCQM006VOl 1134S79417 ·- 1-364.032989S019S3IoK 

ILCQM006L06 i 1 IOFF 10K 

ILCQM007VOl 1134S79417 128s .006988S2S391 IO~ 1 
/LCQM007L03 /1 IREV lo~ 



[LCQMo08VolIl34579417-- - --1-952 .23699951 1 IDIOi', 
[LCQM008L03 1 - - - - - - [OFF --- [OK 

ILCQLOOlPOl '134579417 .- ---0760.02795410156[OK i 
[LcQLoOiV61 rl34s79417 - fl26 -- - -- -10K 
/LCQL002IOI 1 34579417-- -i-2:625999927S2c)75 10K 
[LcQLOO2POI- 1134579417 Jo -- - - - - - IOi(-
[LCQL002VOI 1 34579417 1-4.72300064959106[OK 
[iCQL003POl '134579417 -- - - 11527 - - - --10K 

[LCQL003V01 1i34579417 ----f15 5U9497070313 1oK:-
ILCDFOO 1 EO-1 }- - 1t040 fOK 

ICCTM006D02 'I -1200 - --10K 
rc-CTM006D03 11 --/625 - -- - ---10K 
FrBBCo02D07 '13 4579417 1255-- - - --10K 

ITBBco02D06 [134579417--- - 9999 IOK-

I TBMX001LOl~579417 [NORM 10K 

fTBBc022DOl l134579417 11500000 [OK 
ITBBC022D02 ~79417 - -1 1500000 - 10K 

ITBBc022D03 1134579417 - 11500000 - 1<5K-, 
iTBBC022D04 [134579417 [1500000 ---- 10K 

[TBBC023Do1Ii34s79417 - - ---rI500000 [OK 

iTBBC023D02 lt 34579417 11500000 10K 

ITBBc024D03 1134579417 - fi500000 10K 

ITBBC023D04 ~34579417 11500000 10K' 

ITBBC024D01 :134579417 11500000 -roK' 

ITBBc024D02 1134579417 11500000 [OK 
/TBBC024D03-1134579417 11500000-. -10K 

fTIlliC024D04 1134579417 [1500000---- --IOK I 

ILCQM017IOI 11 13.5 10K 

iLCQM020IOI 11 ___ 170__ ~j 



CVR 
Time 

PRAD0369 Proton Timing Measurement 

PMT 
Time 

~ __ "" __ ~~~&*±±~~~~HH~~~~ Protons in 
" TT ~ "T or I""T II ... ... ~. ... ... "'r.-.,...AAL., 

'"..,. • " .... II" T ," ... ,...,.. ......... ~ ~ '..-r Integrating Current Toroid (ICT) 

Detonator Charge Pulse (CVR) 

+ Protons in Phototube (PMT) 





.11 "1\ ' .. q "" " I1I<III ~: PRAD Operator Aid; Controlled by PRAD Project Lead; 1 12/08/2008; Printed 7113/2009 at 8:46 AM; Page 1 of 12; Sheet Con,. 

Operational Guide and Safety Control Check List 
The following is to be used as an operational guide and as a safety checklist to allow for recording of implementation of controls. 

This document is to be completed by the Experimenter In Charge or his designee. This document will be retained for 2 years after completed. 

Shot Name: f)E-w9-&lIntWkft.. e:Sl5~At; PRAD # 369 ; HX # LNSC- 10625 ; Originator's # H3858 
Dates of Shot: fttItf2009 7/rl,j ft1 ; Experimenter in Charge (PRAD PIC): __ A;...:..::..::le=x=a=n.;;;;d=er::...=S.:.:..au=n=d:::..;e=r..:;;.s _____ ---..........---.-
HE PIC: Marr-Lyon ' ~' ; Firing Leader: Bainbridge k P€.L ; Secondary Operator: ... R. L6pez C\.9!;kif ~J9 ~ 
Checklist & Safety Watch Campos ; Laser Diagnostics PIC ___ ..;;..N..;.;..I=A"'-_____ _ 

Operational Guide Safety Control Checklist ..., Initials Date Cheyed 
Mark list for all N/A (Non/Applicable) items before EIC review. • Ell revlcw~ &Ig.n~ I,;hec!,. list ~/,--~~c.--. /L'O> * ~ Classified shots; Call Richard Harford 5-0060 and Tim Olinger 5-6363 • PRAD saJel:v .scwflt) rcview lor thiS 'enes with in 2 weeks tL 1f£2I-D~~ 
httl2 ://l2t la.lanl.gov/cgi-bin/mailfo011/staff form .htm • Guards scheduled for night watching of classified shots NA NA 
Rope stays up until after shot has been completed. • Rope! ollllud aCi:e 's entrani:e. Jt north end (If cllunting hou~e J - Labe l rope with ' No Parkmg Fire Lane" ~ign El-
RWP = Radiation Work Permit - NOT expired • R WP for dynamics - date is current & posted on shield door NA _NA 
Uranium, !Ju, and other unusual materials/conditions • RWP for extras (UfPu) - date is current & posted on shield dr NA NA 

I) HE Category (Orange Octagon) • Sigll~ -Line ( tllnnel entrance statIOn (PACS 1 -9 2) Experimenter In Charge permission required for entry • Slgn~ - I me C ~h!eld door "mall door JD-
Lightning Detector - Display NM. Full Zoom out - verify speaker volume • Lightning computer speaker volume turned up & verified Broken Broken 

• LANSCE electric field mill displayed and indicating U e acces co~ 
• Lightning Strike program displayed and updating {;.C 

• CC R nllllii ed I::: IC to. the HI::. ;;hol 2'C....-. ~. 
Gun shots do not normally have a "confined space" . NOT for Dl' /Pu ! • Confined Space Permit Dq··1Q';1 ; effective 7A?:.-l 1/f)q .,-

Respirators are required by the IWD. • HE workers available with current confined space training' ~ ~ 
• Respirators with canisters available - expiration date verified ~ ~ 
• Level II Anti-C clothing available t UlPu) - NA - NA 
• (ll/Pu) RCT available with respirator and canisters in date - NA - NA 

Experiment Design - HE = High Explosive • Depleted lIranium les:-; lhan 100 pounds NA NA - - / I Less thun 0I 1:4 U,,1 I I) I () poullds nt' I [i: or Jt)() ~ral1l :- or him.!" powder) • HE load withm Authorization Ba.sls < 10 Ih HJ:. J()()~I powder £L--
.~ 

• liE 0 11 LANSCE Approved List ~c... rw/.l 
Some experiments do not use detonators, like electrically heated Cook-Off • Detonators un approved list. i r required ~ V 

Some Powder gun shots require conductive surfaces for handling powder • ConductIve surfal,;cs available if reqUIred bv shot sheet ur rIC NA NA 
EIRC = Explosives Instrumentation Review Committee • Finng CIrCUlI & tirmg (; Irculttest equ ipment. if used. have / Power Supply, CDU, DCU, fiber optics trigger, etc . been reviewed I;ly the EIRe for thiS specilic use . t;<-

• C(mesponding Proul/ Overpressure TesLS Cump'leted ~c., ,/ 

Shot sheet specifies the approved HE load for this shot in this vessel/gun • Vessel Approvll1g Authonty - Approval Recelvecl ~0 _'lL./ 
LANSCE = Los Alamos Neutron Science Facility • NOlltkauun to LANSCE Experimental Area C Manager .£l~ ./ / 
Tested within past 30 days. • Emergency Llghlmg 111 Lme C dome ~ b.l..l2 ~. 
Portable gantry - Each structural member is attached by a removable pin. • Ask HX-3 if a Critical Lift Form will be needed later ~ 

t' 

-lYJ-Not usually required for gun shots. • A-frame crane - Official Daily Check - qualified operator ~ 

PCprad 121 .lanl.gov\pradusers\Checklist-LineC\PRAD-Checklist2009-07 -13AIEOS.doc; • item must be rechecked for multiple similar shots in same day; Pa e 1 of 12 



Red Ilt:l\l ~ c' l \ I n l llllt: IIIClIt !>. PRAD Operator Aid; Controlled by PRAD Project Lead; h . 12/08/2008; Printed 7113/2009 at 8:46 AM; Page 2 of 12; Sheet Com, 

Operational Guide Safety Control Checklist Initials Date Checl5ed 
Braided grounding strap connects ground block on dome wall south side • ElecrrlL;t.l1 boodmg. COrllH::ctJon W dome wall gTound plat!.: ~ ...... / 

GL 
.. 

east. • Vessel or g,un targel ho)o, 

• L'rane ~ "7 --- ---
ve:-sel top uoor (slltmg. a lOp as~embly ~tand \ or g.un barrel 

,', 
• 6 --- ---r-

Module 9 - select "Normal" & push reset. Place "S I test" switch in "test" • I3m.:"-up generator enabled - Module 9 " Normal"' and " Reset" ~ * V 
and run unit for 10 minutes. Place "test" switch back into "nonnal". • Backup gcnerntOi tcslcd (not usuallv reqUired for gun shoLS) -E- ~ Check automatic transfer valve is not pointing to empty bottle. • PrLlpan ' Ilutomatlc .. election valve - N r R 0 ~ 
If the stand-by tank is not open, the generator will fail when # I empties. • Both prorane Ieln],. valve:. OP 6 c.. - - -

/' • Wor\,,-StLlnd IJghl In dome hooked to generatur and tested ~ 
CO = Carbon Monoxide - Zero ITX model after 15 minute warm-up. • CO monitors - Two available and tested (includes zero reset) ~ NOTE: Some CO monitors should not be ON when in their charger. • C, libr:llIol1 mel11l1 currenl -9 NOTE: tv picture must be readable when dome lights are turned off. • One in tailed in uome with a IV pil.:ture 111 the I.:llulHmg house 
NOTE: The ITX models can be left on all day ifno blower is installed. • Tum units off, including blowers, to preserve batteries ~ ./ 
Turn amplifier power on and select "phono" • Microphone is placed on vessel or gun catch tank and audio vi Amplifier can be turned off after test. can be heard in counting house. 6L.-
GFCI - Ground Fault Circuit Interrupter - Use circuit tester w/trip button • GFCI receptacle:. lor vesseltesled Within 30 day Ec- -4fl -./ 
Not usually required for gun shots. • Ve!-o. el drop lighl(s) hoo\"ed tt GFCI -EL 47 

--7: Power cords on floor can be electrical hazards during flooding caused by a • Vesse l extensIOn cord for Impact WTench hooked to GFCI 
~ ~/ cooling hose rupture. Check 208 V crane and laser cords also. • No 120V or 208V power .cord connections on floor 

House air line drives a venturi pump in the vertical run of the PVC • Vacuum pump exhaust booster pump hooked up and working {~ -9 exhaust pipe to the LANSCE radioactive exhauststack system • Radiation Portal Monitor - Green status & bottles have gas ~ 
• Laser setup check list started - if lasers will be used NA NA 

l1ranium and Plutonium - V(\l: UUIII ~y. lelll • lJIPu <. ·alt:ulatet.l pOSl shot pressur IS bell)\.\. atmllsphent: - NA _ N/\ 

Pressure after the shot is supposed to be less than atmospheric. • Filter pad. hetween t:ontammenl & vacuum 'ys - 0.2 micron - NA A -

First filter layer is 2.0 microns. Second layer is 0.2 microns. • .2 pSlg check va lve Installed on venl. valve - NA - NA 

Check valve prevents L dust going out into dome during venting. • Flow restl'll:tor lI1<;talled In vent hne - NA NA -
Venting must be done slowly so as to not ignite II dust. Rena Ie readmg 0 1 pI'. t "hot presurc: III I,;ounting hOlls - ~A NA • -
TV picture in counting house for vacuum gage. Valves opel le D\I. Cllnlammcnt i. olallon vent. purgl 

NA "1/\ • - -
NA i"IIA 

• KemLltl: rcault1g 01 pnmary comamer pressure III CCH - -
l ranlu", and Plutonium - l ' "111I1!10 1l ~ II MlllllI\l1 • CAM or ( ,Iruffc near vessel Checked Todav bv a RCl NA Ni\ - -

• Remote II1dlcauon In t:ounlmg hou,'ie NA NA 
l 'mnium and Plutonium l .llllttlllllllar 10/1 t 0111/0 1 '\ rt:a~ • COli tam inaliun area around ve 'sel NA "II A - -

• Conlamination <lrea around H [ assembl) urea - NA "II A -
• (' onlaminatlOn burler area near DOital mOnitor - NA NA -

• Radioactive Malenals Balance area (sale) posted correctly - NA NA -
Gas cooling/heating system could overpressure vacuum pumping system; • Gas filled, cooled, or heated shots 
so, a "conflat" blank is placed on a tee by the pressure gage. • Zero pressure relief installed for upstream vacuum valve NA * NA - -Nft, The LN2 dewar connections are easily confused - check the correctness. LN2 dewar inlet & outlet connections double checked NA * • -
Vacuum pump exhaust system to radioactive exhaust system - white PVC • Vacuum fore pump exhaust valve open - Upstream of vessel v 
piping system - Big gray valves (usually without their red handles) • Downstream of vessel 7/ 

• Second Lens system {f;i.-- .// 
~ 

Both gage controllers in blue racks • Vacuum gauge TV picturein CCH with separate illumination ~ v/ 
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Operational Guide Safety Control Checklist Initials Date Checked 
Remove dust/gases faHing out of front door • Portable HEPA system rigged/tested under vessel front door ~ ----The type and thickness required is specified in the "Contained Shot • lOrltatnlllcm ySfem beam windows 
Request Form" under "Shrapnel Protection". • (dus~ I h lI.k Ill! . ~ reqUIred = 1/8" Inch. down Lream 1/8" 

• ~elall}p - M- thIckness = 1/8" , dwn Ir - 118" 
Windows must be checked for damage from previous shot every time, IIp:-tream checked for damage after prevlou:- shot and Installed e;c.. * .-' • 
including checking the glass for cracks. Downstream checked tor damage and Installed ~ . 7 • 
Key & reset at ILO; Power ON = green LEDs on controllers in blue racks • Dalek - K~~ IN, Reset, and power ON iC:.c:-. * ../ 
Beam Line vacuum pump-out valve - The containment system isolation • Containment isolation vacuum valve actuator operation 
valves to the pumping stations . Tested from CCH. • Upstream of vessel ~ * ~ 
CCH = Line C Counting House Downstream of vessel ~( * /> • 
TV picture requires separate illumination to be seen when the dome lights • TV pictures can be viewed in CCH e: v ...... 
are out. • Illuminators available (flashlight or equivalent) :.7 

..a.-. * ,,' /' • Vacuum valves OPEN 
No bolts can be left out. Broken bolts must be reported to the HE PIC and • Vessel/gun ,JIlU containment pipes mstalled and checked tor j EIe. Not required after the first shot in a series. loose and Il1ISSlllg bolts - every bolt installed and tight. ~ 
Door check for is for the doors installed at this time, like beam line doors. • Vessel /gun Installed doors checked for loose/missin!!, bolts t;'c.... ~I 

• Beam Line Setup entered into DAQ program !soL-- --L 
Exclusion Threshold Temperature is the temperature above which the HE • Cook-Offs: 
might be unstable; so, people are excluded. • Shutter illumination available - NA _ .NA 

• TV picture of laser blocking shutter in counting house - NA - NA 
Four lock boxes & padlocks available NA * NA • - -

• Laser shuut'l lc~lcd Falb sate (closed) upon loss 01 power - NA NA -
LANSCE requires all Lock Out Tag Outs to be entered into their log. • Hearer cable lockeu b, f· Lin CCH and FL has the eYIS} - NA NA -
Thermocouple Meter or DVM with temperature scale Heated shot - Portable thermocouple meter available and tested - NA NA • -

• Ext:luSIOIl rlm!sh Id Temperalure =- NA * NA - -
• T cmperalure readoul workmg tn t:Ountln!!- house NA ;: 

I'll A 
CDU = Capacitive Discharge Unit • Finng Leader In direct charge of HV connec[lon box key and / t:harglllg ·ey tor CDLI Power Supph ~ 

.. 
• Cook-Oft' laser shutter pow!!r locked oft and Fl ha~ Ihe key NA ~ 7: -

Secondary operator has lfIgger key ~ ~ • -~ 

For ribbon cables, to support "slappers" , this test is performed ·offsite. • High Pot testing of vessel feed-throughs completed n * J' 
DCO - Detonator Checking Ohmmeter • DCO available, if needed - Charged up or charging ~ * v/' 
Signature in CCR (Central Control Room) for today's shot • LANSCF Experimental Area C Manager Approval Received /:7;L, 7/J~ VJ 
Firing Site Access Control 7-6742 • ~ccess <.. ol1trol - weather "talus start a Weather Walch £L v' 

• HE starting transport to TA-53 at time = j l'1. .. Q v:r * ,,/ 
HE staff and P-25 have agreed that asking CCR to not open the line B • N\lllfy 'L R - "CCR. hlgb explosive ' are bemg shipped to TA -
tunnel door is sufficient control to prevent violation of the HE exclusion 'i~ _ .l Please Jo not allow entries into the line B and C runne ls 
area. 111\: L1l· "l1nw~ lhal Ihe uulhurllrlllllil hasls reqllrrt!<; finng \t:adel without the permiSSIOn of the Exrenmeiller-I n- harge unti l 
.lpprov;ti helm\.: rcntlltllllg IllIe B clllnc~ . atter HE operations are completed .. ~ ... V 
CCR line-by-line for Line B PACS = LBSSIL1 and/or IL2 Line B tunnel PACS ecured 

.-

'~ • ~ 
NTOF door - Exclusion Area - Red light ON and door Locked (pull on it) • NTOF t:ave 2()~ key c:xduslOn area secured ~ 
Orange Octagon with a " I" on it. • Po<;r lurge s ign outside [ruck roll-up door HE Caregul') ~ '" ~ 
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Operational Guide Safety Control Checklist Initials Date Checked 
Post 2 signs - HE Orange Octagon & EIC - after HE is on its way. • tiC ~1g.!1 for I lill! B Iimnt:1 - NTOF maze 111l1:>ldt! dom .~ ~ HE octagon clips onto exclusion area box over top of keyed lock. • HE uCIagon N TOF r-:xclll~lOn area hox ~ 
The experimenter in charge will notify CCR when the HE arrives on site . • HE arrival time: 11 3& 1 • CCR NOl lfil!Ulhal the liE ha:; arrived ,;;,( 

/ 
******* Move HE into Line C Dome ********** Move HE to Dome * recheck all items for multiple shots * ~ 

Laminated Badge "I am guarding classified (SRD) High Explosives" • Bomb Badge issued NA NA/ 
LANL Meteorologist substitutes for broken lightning/field indications • Lightning. wealhel 'talU~ - ,",cce~~ Control ur Metellru!llglsl ~ .. y 
Moving the HE out of the delivery truck begins HE operations at TA-53 • Notl~ Access Control thaI 1-11: IS bemg removed from trud. is-c.- ... 

./ 

A custom terminator is placed on the end of the cable. • COI l output detonator cablc IS termmaLed - nOI open ended L~.L __ ... V 
• Pathwa~ for HE movement cleared of ob tructions and H£ / area I:' free of' combu~libles fZL * 
• I-IE moved into Lme C dome Inside D_OT comamer J:.-C * c/ 

Door cannot be re-opened until after shot fired or returned to DOT • Area C shield door closed and air pads detlated bel'on: openmg /' container - AC20 page 83 Explosives Operations at LANSCE HE shlppmg contamer E:C- ... 

• Firing Leader holds keys: ~ Dome access keys (PACS) ~ * • 
VISAR control box NA * NA • -
PDV Laser key NA * NA • - -
Cook OFF laser control key OR laser ignition fiber lock box NA * NA • -
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HCP = Hazard Control Plan 
IWD = Integrated Work Document 
EIC = Experimenter In Charge 
VISAR - Laser system 

Velocity Interferometer System for Any Reflective surface 

Uranium, Beryllium, Lead, etc. all require 
additional training and may require a special IWD 

PIC = Person in Charge - must be consulted about work which comes 
under their responsibility before the work starts, as per the IWD. 

Only one briefing per day is required if all the days shots are discussed at 
the first briefing and if there are no significant changes from shot to shot. 

HE heated above its Exclusion Threshold Temperature may go off without 
warning. 

PCprad 121.lanl.gov\pradusers\Checklist-LineC\PRAD-Checklist2009-07 -13AIEOS.doc; 
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• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Pre-Job Briefing by EIC 
Has anyone NOT read and signed the PRAD security plan? 
--- Dvnamlc RWP" 

- r n:a hazard ovcrvlc"" 
---- Dynanl1l. IWD" --------------------~ 

- ' pel:lallWD and/or lrallling (U. Be. Ca. Pb, ell.) 

oe. anyone NOT have current TA-53 site 'peclfit: Irallllng: 

Experi menter In Charge IS -------------------------~ 

No dome PAC .... cmncs after HE load without EIC' approval 
Hi:, PIC IS 

Firmg-Leader 10, 

~econdan firll1g It:ader I:, --------------------~ 
Ignition sources prohibited In dome no lighter. no matches 
Ab. olulely no entnes after HE exceed~ ex~lu ion temperature 
'a lety War h IS ---------------------------~ 

Forklilt operi:ltlon ~ are halted in [ile dome and truck entrance 

Laser D r:lgnost lcs PIC IS -------------------------~ 
VISARfLASER system status is ... 
Laser Keys - Clarify the times when FL needs to hold keys 

MSDS sheets available via counting house computers -------~ 
Flammable gases in detectors, cameras, and vessel? 
Are there any other issues? 

• item must be rechecked for multiple similar shots in same day; 

Sheet Com~ / 
NA 

--~ 

--~ --~ 

--~ 

----~ 

--~ --~ N/A -
NA -

------~ ------~ 
_NY 
~ 
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******* Load HE into Vessel ********** Loading HE * recheck all items for mUltiple shots * .J 

• Crane - Critical Lift form completed ~~ * ~ 
• Laser setup check list completed NA NA 

WPu containment system not opened until after venturi pump disconnect. • UlPu Va~uu", ::.vslt!m Vt!mun d\."(:onn~ctcd before op ning. __ NA .,. 
I'll A -

No air flow through containment system for lJ/Pu. • CAM & C AM exhaust pump turned on and ventied by a ReI NA ... NA 
Cook-off laser ignition fiber locked after fiber is through the vessel door. • Cook-uff laser IgOition tiher locked In box and FL has key NA .. NA 
HE procedures limit the number of persons in the area to 5. • ASSign a door watch tor HE o;!xcluslOn area dnd 

// Access Control or Meteorologist if local indications broken. to watch the li!!htnmg detector - rcp()rt~ til firmg leadel ~- " 
No one is in the dome without the firing leader's approval. • HE bcluslOn Area established 6 <...-- " ../ 

Door watch asks each new person if they have ignition sources . • HE team has NO Ignition sources - no matches. no li!!.hter~ 1::. (...... .. V 
• Radio Check - door watch to access control b-L- .,. 

~ Team going in is in radio contact with a person outside. • Radio Check - entry team - door watch from inside shield door ~ * 
epending on the meter, the DCU check is done before or after the vessel is • Detonator Checkmg Ohmmeter - check cumpleted t;r.C ,. 7· secured . The detonator cable is protected from sparks. • Shorting cap un detonator cable connector ~ 

,. 

lIIPu - venturi pump air line was previously disconnected. • U/Pu Vacuum system venturi pump ReConnected NA " NA 
Blast containment system • Vacuum les than :25 I IT and Ve sel is ecured (rullv b lted ..t=:::L-

.,. ".,... 

All bolts must be installed. No broken or missing bolts. ·teel duors) (25 torr = 25mm-Hg: = 25.000 mtcr n ) 

All bolts must be re-checked for tightness after the system is under • Be:Jm I me bolts are all 1I1Slalied and tIght (atter vacuum 1 ~ '" -5 vacuum. V\.:~~el duor I oll~ are all mstalled and flg.ht (after vacuum) C<-
+ • 

Gun nrt!t!ch - all hole:. plugged (pressure transducer) _NA • "lA • -
Vessel and/or containment system leak too much for good pictures? 5 min • Leak check - Vessel pressure start _ Fmlsfi ' --- * ' . 

DO NOT Ex.ceed 15 Torr! HE c\clusion lire<! required for >25 tnrr! 00 NOT Exceed 25 Torr! Time start -- . Finish 
Gas cooled/heated shots only - "zero pressure relief valve" • Pop-nfi dis!.. clamp ring OFF pnor lo ga~ coolmgtheatmg shol NA * NA - -
lIIPu - The inner chamber is the "Thennos" or other containment vessel • I" Inlllute vacuum ched . . I Torr change close blast valve~ NA ... NA -
holding Pu, lJ , Be, etc. The "Vessel" is the containment vessel attached to • Inner ,hum her pre ·sure sian tlnl h NA " A - -
the beam line (6 ' or 4' vessel). Vessel chamber pressure start tinlsh r'lJA .. A • 
Minimize radiation damage to CAM electronics during beam tuning. • CAM OFF NA * NA 
Cook-offs - First testing of thermocouples and electric heaters . • Two thermocouples reading OK in counting house NA * NA - -

• Heau::1 ldble~ Ii II locked up 111 cuunM!!, hou~~' r'lJA --':" r'lJA - -
Laser blockllIf ~huller CLOSED undlascr Ignition tiber 10d.~J NA .,. r'lJA · - -
Cook on heater test PermlsslCHI to hookup liE PIC. EIC NA • NA • - -
Hl e elusion area IS estahlt<;hed NA ;, NA • - -

NA * NA • Heater cables hooked up by FL in dome - -
PACS must be secured for heater test. HX takes credit for PACS. NA .. ~A • Lm~ l dume PAC!'.> secured - -

NA .. I'I/A • PC11111ssion ro lin locI-. & perlorm heal~r test Ell FL. H[ PIC - -
NA .,. NA • ThemlOcouples le ted by raising temperalure 5 degrees - -

A .. NA 
• Healer cables locked by FL in CCH and FL hus the i-.ey(s) - -

IL = Image location Remove vacuum window covers 
,. 

• 
Thin vacuum windows have protective covers to guard against blowouts • ILO upstream * ...-. V 
when the beam line is under vacuum. IL I downstream * ~ • 

IL2 upstream and downstream ~ * • 
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Go back inside vessel/target box with HE inside Vessel Re-entry * recheck all items for multiple entries * ---
CDU may have been fued into a short to test timing signal • Detonator high Voltage cables are AGAIN connected to 
synchronization grounding block on CDU power supply rack * --- ---

• l ook-off ht!aLt!r~ locked uff In CCH and the FL ha~ the key(s) NA - "II A 

• EIC pennission * --- ---
• Firing Leader & HE PIC pennissions * 
• Weather check with access control * --- ---
• HX-3 Radio checks with access control and entry team * --- ---
• FL ha~ ke)( .) CDL, ta~er( ~) clIok olf kl!Y~ hhuller&hc.ater;) --- ---

Ooor & weather walch aS~lgnell 
.. • - -- ---

HE team has () Ign It lonource~ - 110 ma!Chc~, 1111 "ghter~ 
~ 

• --- ---.. 
• HE ExclUSIOn Area established --- ---

Inside dome • UlPu Vilcuutn sytem venturi dlsconm:cted hefore opening NA ... NA - -
lAM & L AM exhaust pump turned on and verified by a ReT NA .. NA • - -
Cooling/heating system shut off - if required by firing leader NA * NA • - -
Ld:,er hlocl.mg shutler CLOSED and laser Ign ition fiber locked NA ;, NA • - -
Detonator cables disconnected from CDU & shorted * • --- ---

Exiting dome • Ul Pu Vacuum ' V.tern ventufl Re-connected NA ., 
NA - -

• Vai:UUIlI les. thall 25 torr and Vessel IS . ecured ((ullv bolted " - -- ---
,Ieel uour~ I (25 torr ~5mm-Hg: = 25.UOO ITllcrons) 

• Vessel door hllit are all III railed and tight (aller vacuum) --- ---
('rllil hret:ch . .. 1l11l(11t;~ plugged (pressure transducer) NA " NA • - -
Deton<lhir ( ht!t:kmg OhmmeLer - check. completed '" • --- - --.. 

• ,:)hortll1~ cap 1I11 detonator cable connector --- ---.. 
• Leak check - Vessel pressure start finish --- ---

_NA * _NA • (Pu - CAM OFF 
NA * A 

• I 'imll1l1ouh"': \\! " el t:hec!.. I I \lIT chang\! du 'c va lve:-. . - -
f'lJA .. f'IJ;\ 

• Inner chambel pres\urt: 'ital1 lil1l'.h - -
- -- NA ';c NA 

• Vt!~sel chamber prt:!>sure ,tart __ finish - -
- NA ,': NA 

Cooling/heating system tum ON if required - -• * 
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FINAL ENTRY before FINAL SWEEP Final Entry * recheck all items for multiple shots * ----

Verify Pins signal path has been checked • Pins operation verified NA * NA 
CDU may have been fired into a short to test timing signal • Detonator high Voltage cables are AGAIN connected to * / synchronization grounding block on CDU power supply rack lEe...-

• Cook-otT laser ~huller power lor.:k.t:d ullb) FL dnd FL hill> key NA "I A - --
Radio operator stays outside the shield door • Weather check with access control C'- * / 
Needed for initial re-entry • CO monitor located outside the dome (second unit) hC- * A 

• Var.:ulInl gag.t: Unit I on channel 6 6"(" * -4 • vacuum :<!a!.!.1.: umt ~ on r.:hannel 2 ~ * 
Carbon Monoxide detector - Call the line C counting house to verify • C() lllonitor In Line C dome turned ON wIth picture HI CCH .. 

~-picture of Co monitor before exiting dome. • illuminatIOn turned 011 for CO lllonitor -
Illumination turned on for vacuum Gauge * ~ • 
Illumination turned on for vacuum Valve ~U * • ---

l ranlUm and Plutonium • Ll/Pu Var.:uulll 'y tr.::m venturi pump connected and working NA * NA - -
UlPu - Venturi pump air line was previously disconnected. • CAM lumed ON dnd work.rng verified b}' a ReT NA * NA - -
CAM - l'OIll1l1UUUS AIr Montlor • (AM exhausl pump turned ON NA * NA 

Usually for gun shots • Tum on PIN power supply in Dome if required N/A * NA 
Post shot classified traces not visible to L-cleared RCT or operator • Classified O-scopes are covered or displays disconnected NA * N,A. 
Amplifier power ON; select "phono". • Microphone audio ON and in PHONO ~ * v / 
Tap on vessel with metallic object. • M 11.:1 uphllne tI uu III tL:sleU agarn -~ .. V 
Note that the sign at the line B tunnel door is a long way away; so, this • POSt "Igll '\pel.lal Re-Entry PI'Ilr.:edure In rl'led" 

~ step is done in parallel with the final sweep with detonator hook-up. With • I lilt! C k,,'\ hank ~ * 
UCN exclusion area, this is now the NTOF maze entrance door. LIIlt: B fUllnel t:nLnIlll;t: Jour (NTor rna.lt: Jo()n t L " • 

FINAL SWEEP before Firing Final Sweep * ,/ 

• ElC 'NO HE PIC !.',IYe permlSSIl)n I\l hOlIk-up ~hOf tor lirlll)!, ~ * L 
• t nllk "Illa:-ci ~hul1cr power lockt:d utf bv FL and FL has ke\- NA - "I A - -
• I killer ulhlc~ lockl!d bv FL 11\ Ct Hand FL. ha~ the key( ~) NA " "I A - -
• rv plclure In l;ountrng house or control Wlre~ disconnected NA ~ NA 

HE operation - Team going in is in radio contact with a person outside. • ()U(lr'w..:allr~r walch a.~!,;lgneu ~( 
. ../ 

Lightning! field level - local indication, Access Control, or Meteorologist • Weatht"T I Ighll1lng stalus OK .. ----:7 
The detonator conductivity is usually checked again before hookup • DCO meter r::::c:. * ,/ 

• Radio Check - door watch to access control --U- * ~. 
Team going in is in radio contact with a person outside • Radio Check - entry team - door watch from inside shield door \-::-c.-. * 
Health Physics Technician, Central Control Room Operator, Firing • Detonator(s) connected to firing circuit or fiber to laser Be. * .// 
Leader, and Firing Team Members as needed by the Firing Leader. • DCO check completed ~ * 7' 

---
Gas cavity fill valve OPEN NA * NA • - -

The gun catch tank and target chamber may have vacuum valves. fargel /shu( 1;!,d::i fill. cuollng, llr heaLing val v\::-. CLOSED NA ~ NA • - -
Gas cavity fill is different from gas target fill valve - different shot types. • Gun calch tank/target vae va lves - Bmh dosed, If applicable - NA _ NA/ 

Lights are turned out for beam pictures. • Lights OUT - dome ~ * 4 • nlltY C R. ' Lint" Clave IS read\ lor Fmng ':!peclal re- ~ .. 
---

A containment system breach can release large quantities of CO. cnlry prol.:edure I~ In ertecl due to po::.sible carbon rnonox IdL ' 
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HE heated above its exclusion temperature may go off without warning. • Cool-. olE - EIC anJ H[ PIC and FL agree 10 ~lar1 healing, HE NA • NA - -
Laser trigger OK NA * NA • - -
Laser blocking shutter enabled inside dome NA * NA • - -
Pern11~:'11111 bv Elt <.tIlJ FL to exceed exdu~lun temperature NA .. _ NA ; • -

L/Pu - Room 53-3-S207, Motor Control Center T14G - HVA-I and FE-I • U/ Pu - Loc!-.. tans OFF - Lme L dome suppl\ C1nd exhaust fan~ NA , 
Nl 

FIRING FIRING * --.:L 
Gun and vessel shots are fundamentally different when requesting beam • LXP timing check - verify gate relationship to shot need ·~Lr * V 
DG-535 on top of firing rack. Same one used for firing detonators. • Cook-off laser - gate generator in external trigger mode NA * NA 
Powder gun projectile detection pin(s) are jumpered for pre-shot testing. • Gun shots - Disconnect short from Beam Request Pin NA * Nf\. 
Lights may have been turned on to watch something. • Lights OUT - dome - again check ~v * L 
Some vessel shot have a gas cavity with two valves. The manual isolation • Gas Fill valve OPEN NA * NA - -
valve is opened during final entry and the remotely operated valve is • Gas fill pressure equalized NA * NA - -
opened for the gas fill and then closed again before firing. Gas fill valve CLOSED NA * NA • - -
Some vessel shots use timing pins powered from the counting house. PINS power supply ON, in counting house, if applicable NA * NA • - -

• VISAR ready, if applicable NA * NA - -
• PDV ready, if applicable NA * NA 

Shift data taking mode from statics to dynamics. • DAQ in "Dynamic Mode" ~ * ~ 
If in classified mode, camera computers are mode switched separately. • Classified Camera computers in "Dynamic Mode" NA * -7 If line X is lined up to the IX or 2Xbeam stops, beam will not go to LC. CCR "Is the line X beam lined upto send beam to line C?" v.v * • 
"Status" display from CCR is checked by EIC - right hand dash is green • H- iniector is ready and enabled to send beam':" rt. green dash ~ * ~ 
Usually for cook offs. • Movie Mode - Cameras in Movie Mode NA * NA -

Stand alone mode NA * NA • - -
999 Frames NA * NA .. - -
Acquire mode NA * NA • - -

The radiation safety system MVST be secured for HX to fire. • PAC:-' , eculcu e-t..-- • ./ ---
Absolutely no talking by anyone, except as required by the EIC • Annllun..:cm'llr . "-ttenullnl Final tirrng ~t!quem:l::. ~ 

.. 
- - -

Ah:-.o luteb NO ullneLessary TALl\.INLJ" 
Beam Line vacuum pump-out valves - Valves from pumping station • l'lu~e hcam 11111;' vacuum pump-our valve remotely upslream ~c.... I- -f/ to beam pipe. • ( 1(1Se heam I tnt! val:uum pump-uut valve remote]} E,L- . 

---
duwnstream 

CDU - Capacitive Discharge Unit - This energy storage box, located • EH glvc~ pcmm~Uln 10 charge COl . 
J/ next to the HE, fires the detonator. OR open la~'r blocJ.,mg shuner A FTCR gale Irlggt:r = I;:>.lema! 

~t 
*' 

DG-535 MUST be in external trigger mode before shutter is opened. • CDU charged or laser shutter open * ./ 

• CCR - "Is beam available?" If yes, "CCR, standby for firing!" ~ * J 
• Cook offs - Start DAQ run WITHOUT arming cameras NA * NA -
• Beam ON in continuous mode (like 2 or 3 Hz) NA * NA 
• Ele give perml 'slOn to Arm syslems -E-L- .. 

~ • Cameras ready * 
CDU trigger key enabled * -7 • 

• PDV ready ~/ 
• EIC called for beam or triggered laser at l1.">.,... hours E,L.-- 1h1- ../ 

t 
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Post Shot After Firing * ~ 
• COU dlschar!!ed . high Voltage meter Imhcale~ zel'll . £~ '" L 

Detonator high Voltage cables are AGAIN connected to grounding block • Detonator High Voltage cables connected to grounding block E..L * _v 
on CDU power supply rack • Pin Power SUJ>Ply OFF (in countinghouse) NA * _N~ -

• CDt [,.eys rern(I"'ed or coo[,.-()(T lasel block ing !-ihuller clused E.<:... ,;. ~ 
Beam line upstream of containment system. Unit 1 channel 6. • Pust sl1ut beam I inc pressure \ eo -> torr r.:;o(.. * V 

~---~ .. -
TV picture of CO monitor • Lllle L' - U) hef(lft~ IOllial re-entry = n ppm CO ..E..L- * ." 

• Appurcnt -;taLU. / Firing Leader determines the apparent shot status after evaluating the • ucccssl'u I £V. .. 
microphone audio, vacuum, and camera pictures. • ParlialldetonalOr !ired) ----

M Istire I detl1nator Jid nol tire) -• -==----
Write "N/ A" if there is no misfire. • MtstireJpaJ1ial - tirc procedures st .. rted ifshol not successful M~ * f1l11 
2417 numbers = PTLA scheduling 7-4438, shift commander 5-1279 • Notify PTLA of need /no need for overnight guards NA NA 
Photon Doppler Velocimeter - Laser system in counting house • POY laser Ifu~ed - ~hUldown and key REMOVED NA * NA 
Shut down = Laser Power supply turned OFF and key removed. • VISAR shut down, if applicable, and key(s) removed NA * NA - - '" Firing Site Access Control 7-6742 • Access Control notified - Shot status 

~ * ~ 
• Cook off locks removed * NA 

Line C dome radioactive exhaust must be ON before pumping. • Area" rad io<1CIIVC exhaust . tack lall IS ON / EIC console, Apps, right click, LXL, XAEFlL3 FLOW and lL97 ON LJo nn! relv upon Run Permit Read .. - check Ilne-by-llnl.! dlSj>Jay ~ - " 
llranium and Plutonium • Inner (onti.llner pressure Torr NA .. NA - -

• Vessel pressure Torr NA • N.f. 
Read post shot pressure remotely. • Upstream pressure 1) Close Upstream Pump Valve -t:L * -v 
NOTE: Three pump do\~lIs and O\lU Vt'nts un.' a MlIST fur • Open Upstream blast valve - post shot pressure = S.$ ~,. ~ * ,;: 
industrial health safety no mattei' bow "mall tbe 'ihot. After the • Open Upstream pump valve to begin pumping ~ * 
first pump d()~~ n to n.~m()ve the lIE products. h"" more air liLI!' Open Downstream blast & pump valves to help pumping ..gL * 

~ • 
musr he pumped out to ensure industrial 'afet). Pump dllwn ( I ) to less than S.O()!) m Lcrl)n~ (5 torr) g _k · • 

~ * U ra nium, Vanadium, etc. need to cool before venting to reduce fire • Fiducial plate beam picture to verify collimators are clear 
(Uranium) and/or slower oxidation (toxic Vanadium oxide). Flllltlll1abll! malenab (like ll) - 30 mmutes hdorc venllll~ 

NA "iA • - -
Normally, the first two vents are fast to blowout the collimators. • Ven! 1 - Close Pump Valves & Open Atlllosphere Vent valvt:~ ~ - J 
For shots with potentially flammable post shot debris, like ll , all • Pumr down (~11O less lhan . 5,000 microns (5 t01T1 ----~ ~ .. .5/ 
venting is slow. • Venl 2 - Close Pump Valves & Open Atmosphere Vent valve~ ...e:L.. .. 

-7 Pump Jown (1 L tllles~ than· 5,000 mlcruns (5 torr) & 
.. • 

Venting is not required before an entry. Vent 3 - Slow - Close both pump valves 
.. ~/ • 

$L * • Open slow vent valve --7 
The initial entry team should always be minimized. • Ell' dlld Ilring leader both agree that Line C l.:a11 be entered ~'- • v:/ 

• Noll r, CCR (hal the Line C dome CO 1:- 25 ppm hefore t:nlf) XL~ " ~ 
• Portable CO monitor in the hands of the entry team \2:)L" * ~ 

llranium Hml Pluronium • l.evel II Antl-t on both rhe !inng leader amJ RC'T NA ~ NA - -
• Respirator, tor both NA " NA - -
• CAM readlllg OK NA ,. NA 
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Until after the firing leader has checked for a breach, dome entries after a • DuoI' weather walch a~slg:nt:d tor HF I)perall()n~ ~ * 

~ shot are a high explosives operation. Weillner 'Llghlntng stcJtu" OK ~_L * • 
Lightning! field level- local indication, Access Control, or Meteorologist 'Wor!"\!n; bneted on PPE requlrement~ and waste segregation F:t . • 
PPE includes tyvek suits, respirators, gloves, etc. Firing leader is controlling dome P ACS keys ~. * ---:T • 

• U lPu - Reminder - disconnect venture pump before opening NA _N~ -
HE operation - Team going in is in radio contact with a person outside. • Radio Check - door watch to access control C:-c..- * '" 

Radio Check - entry team - door watch from inside shield door c:\-. * ~ • 
Uranium amI PlutoniuDl • ljlrafk O:1Ir 11100lLOI dlel:k.ed tor cuntammallnn "I A .. NA 

• Look lIff laser kl:\' removed NA .. NA 

• Breachprucedures Implemented If a breach hao. occurred t..rtv .. tJK / 
The dome area is a HE exclusion area. • Firing Leader release~ Line C for addit ional aCCeS!> ~ .. ./" 
The EIC makes this decision after the firing leader agrees • Notify CCR Ihat specIal re-entrv procedures NOT in dfect E L- L 

• If HE IS ~lill presenl - otify CCR "Lme continues to be an 
HE exclusion area due lO unoumed HF Please do no\ rennit 

tJ~ Jltr entries into tile line B tunnel without EIC approval.'· 
Classified shots only • Bomb·Badge returned NA * NA ~ 

• Sign removed - Special Re-Entry Procedure - Line C key bank .rr.. V 

The dome area has been a HE exclusion area. • Microphone - Tum OFF amplifier e , * .../ 

• Gas coolinglheating system disconnected from vessel NA * NA/ 
Upstream vacuum station bypass ensures vessel fresh air via venture. • Remind vessel clean up crew to open vacuum bypass valve ~ * v 

---
ll'amum and Plutonium - No air flow through vessel! • Vt:llllil f pllmr illr I lilt; JI~connec[t:d "I A .. ~A -
Hazardous materials exclusion areas are nonnally 10' in front of the vessel btahli~1I c\c111~11 n areas prior ttl npellllll! Vt' ~t:I and plpe~ NA * A • - -
and bags on the windows. Samples must be sent out for analysis. • ':>ample~ ta!"en from vessel tor analYSIS of contamination NA A 

./ - -
• CO Monitor in dome - Tum OFF ~ ~ 

Prior to removing vacuum windows • Beam Window covers installed at 

• ILO upstream b-'-'-
• III downstream (after camera station removed) 

I-=:::::::=- . ---_. 
Plutonium - Pili il back in the ~ltre • l lJl1lalnl.:1 'Illred IIlSfdl.: RadlOaCIIVl: Malt:nub Halanct. Alc<J NA NA 
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???? LAST SHOT of the day???? • LAST SHOT of the day? f1!:.'I~-L.-~f)~'\ L 
• TV Cameras and lights OFF 

• CO monitor & vacuwn gauges at blue racks -------
Upstream valves -• ....------• Downstream valves --- ---

• VISAR status sigIls = Green NA NA 
The one in the dome usually stays in the dome with its charger in the blue • CO monitors in chargers --- ---
rack. The other one charges on the bench west of the VISAR room. 
T'h~ hie und F lrlllg Leauer musl both agree. • Nllli~ (TR that HE opt:raltons are I;ompll!ted tor th is day tI~ Nor<. 
Locking out is preferable to log off. • Lightning Detector Computers Lock out ---• ""ter Hf Ilperallons are cllmpleted, remove s l gn~ 

• Lurgc omngc HE uctagon - truck door - --
• "mall :>lgns for HE: and EIC , --• Line ( "hte!d door ---
• Line C dcce s statton (PAt'S) ---
• 1.lIle B lUnnel acce. ~ ( TO maLe door) -~ ---
• ""peclUl Rc-I::.mry - L me B tunnel access (Nl01- maze dO\Ir) ---

Run out of propane - starter cranks until battery dies or starter fails • Disable generator - Module 9 in "STOP" 

t:raniuDl and Plutonium • CAM turned OFF NA NA - -
• Dome Fans unlocked NA NA 
• Remove parking lot rope to truck access for "Fire Lane" ,.--
• R WP - General R WP is current and posted NA NA 

hnp:/l pwcnv02.lunl.g,ov/arakfram.htIl1'!7 :0 - Username/PW - APC/apc HV to beam line data taking cameras - Turned Off h-• --- ---
http;//praddalek02Jarakfram.htl11'?7:0 • Dalek OFF - Look in the back of HS-R02 v ___ . 

<" - ;:7' 
Dalek can also be turned offby cycling key switch in dome without Reset. • No 120V or 208V power cord connections on floor ~ 

• CCH doors locked r.. 
Install vacuwn window covers IL - Image location • ILO (upstream side) ---
Thin vacuum windows have protective covers to guard against blowouts. • ILl (downstream side) - ---
CanNOT be required if additional beam operations are scheduled. • IL2 (both sides) / -

Master transfer key removed from transfer block and locked in PACS box • Dome PACS keys locked in key bank ~<- .:L 
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Prad0369 Ratio Composite 
Equation of State - Aluminum 



PRAD0369 02500 Camera K Ratio 



PRAD0369 03000 Camera N Ratio 



PRAD0369 03500 Camera Q Ratio .",- .~oa..;a 



PRAD0369 04000 Camera T Ratio 



PRAD0369 04500 Camera X Ratio 



PRAD0369 05000 Camera I Ratio 



PRAD0369 05500 Camera L Ratio 



PRAD0369 06000 Camera 0 Ratio 



PRAD0369 06500 Camera R Ratio 



PRAD0369 07000 Camera U Ratio 



PRAD0369 Trimmed Areal Composite 
Equation of State - Atuminum 



PRAD0369 Trimmed Areal 
02500 Camera K 



PRAD0369 Trimmed Areal 
03000 Camera N 



PRAD0369 Trimmed Areal 
03500 Camera Q 



PRAD0369 Trimmed Areal 
04000 Camera T 



PRAD0369 Trimmed Areal 
04500 Camera X 



PRAD0369 Trimmed Areal 
05000 Camera I 



PRAD0369 Trimn1ed Areal 
05500 Camera L 



PRAD0369 Trimmed Areal 
06000 Camera 0 



PRAD0369 Trimmed Areal 
06500 Camera R 



PRAD0369 Trimmed Areal 
07000 Camera U 


