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Abstract PH26 Lines of Sight Radiation Modeling Line of Sight Shielding

An x-ray streak camera is being built and tailored for installation on the Z-Machine [1] at Two lines of sight planned Screened Box MCNP Simulation LRU Shielding Streak Camera in Line

SNL to record fast (sub 100ps temporal resolution) time-resolved x-ray emission from the . e Radial — LOS90-0° Boat . : ) _ Replaceable Unit (LRU)
short-lived pulsed plasma experiments. This will be the Streak Camera Observatory with : e Sits in boat below water line SCORPIONZ ('\;Zumtgig and Gamma Dose in the SCORPIONZ Streak . 3/ ”'I_'ruunnggsstteenn- stlcc)jpes e i
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Radial and Polar Implementation On Z (SCOPRIONZ). » Axial — Suspended above target chamber Modeled diagnostic in boat with surrounding materials: . 1 om Tungsten - bottom shielding.

: - : vacuum, metal, water, air, etc. In-shroud Shield/Collimator
leveraging existing streak camera designs at NIF, e.g., SPIDER [2] and DISC [3]. Neutron yield per D-T shot = 1.0E+14 neutrons with . CCD Camera tilted 22° out of Line of Sight

Planning for Two instruments, _ ] energy 14.1 MeV « Multi-Layer Shielding Protects CCD
e one observing on-axis from above - “Axial” position (formerly “Polar”) ! Wi, | Desired dose values: 46%4 Camera
OIN

e one observing orthogonally from the side - "Radial” position 5% | s - ' e neutron-0.004 Rad-Si . 2x 1" Tungsten
SCOPRIONZ will record emissions from the Z-pinch with - ' e « gamma-0.03 Rad-Si 44% i . 12" HDPE

e X-ray Energy Range 1-15 keV using CsI & KBr PhotoCathodes (Au for UV ‘ | « Directionality as indicated J / 100 mm max Field of View defined by

testing) | % : | aperture at a standoff distance of 2.88 m

X-ray Energy Range 0.2-2 keV in axial position » from the target.
M Nl = Debris shield baffles on input aperture
{ H \ t’-“i mitigate debris ingress from target

Temporal records 2-100ns w/200 resolution elements

200 spatial record elements __ .

temporal broadening of less than 3% = 8 2 ¥\

maximum temporal resolution of 25 ps at the fastest sweep speed
Design Challenges of the Z-machine environment include

Harsh EMI environment
Mechanical shoc Target chamber and electrode stack Half-Sectional view of Z-machine, single radial section shown.

chamber.
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I nte rfa Ce tO th e Z ’ MCNP Model for radiation dose simulation (courtesy of H.
SCO RP I O NZ P ROJ ECT TI M E' LI N E 4-Axis Scope Alignment ;?;ager,dféz;?/rggvgg.el(?:((aeelro:v\\ll\fexle;rB:Lr;kéﬁlézlibgnr;s?ét:]e: vacuum; Gray: rroud Shield/CO”ing,tor: A =
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Test

Radial CDR FDR /\Assy /\cal Ready « Gate Valve & Optics Box Y 0 [T ‘ Case

: 5 AT |7 SPIDER [2] Model (1E16 DT) 0.0036 0.0320 = Colimad
measurements, as done in SPIDER [2] SPIDER Survival (5E16DT) 0.0090 0.0800 '

: Gimbal |_ e ]
¢ manual aCtuatIOH DIXI-1 [4] MCNP (1E17DT) 1.00 1.33 _ = |

E M I Measu rements & Sh ield i ng e position monitoring & logging sl Movable stages ! DIXI-1 Upset (2E16DT) 0.150** 0.200* i 1 X il | Ll T m— :ﬁ =
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i ) ) . Allgnment Scope and beam Splltter for "Modeled radiation dose multiplied by 2.5 as conservative estimate given | | ”y}” T ; _.
Tra_n3|ent Magnetlc_FleId CIEERNENENE |2 See poster PH21 by Brian Ritter in viewing slits & chamber alignment target D Modeled rediation dese meliolied by 0.15 as conservative estimate with no N 4 }U/]Mr)’ j’f!!’_jgf
of intense EMP durlng a shot this poster session. « PCD — detector for tlmlng alignment Slide-In Filter predicted vs. actual signal data to base calculation on
. B-Dot probes from PRODYN, 102 T T T T ——— _ - Cartridge
model B-60 . : Alignment Scope & fiducials

Frequency spectrum B | v 238340 B g  Removable alignment scope & camera
measured. 100 - ' \/\[ ¥ 0.822993 * Insertable Beam splitter & mirror used to

align two fiducials in beam path with Differentil -ﬁ . . | h SuppOrt Wlth SG ShOCk Load
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Input aperture Emission cone from lowest point of target SI-1000 CCD Camera

fiducial in target chamber. Filter Arra
y Diagnostic is protected from Intense shock

load
Boat lower surface has 1.5” displacement

G rOu nd | ng and S h |e|d | ng CCD camera sensor optical coupling to

streak tube is the weak link and must be

S g : - protected
r ; - - - = - Communication
PRODYN B-60 i | EMI shielding and electric isolation Isolated ground sections with FIBER ONLY interconnections. e e Diagnostic weight of 650 Ibs (with shielding)

Probe : « Sensitive components will be shielded , Target Chamber flange cannot support
with Balun | |  RF-Shielded enclosure with dual layers of * Main screen box & streak camera Sz Ea e cerEveed e

__ copper & silicon steel, by ETS Lindgren, » direct connection to floating streak Interconnect
S . . camera

2 1 contain two 19-inch racks. _ _ _
10 10 » isolated power & fiber data connections

. GH « Single point ground avoids ground loops ) :
requency (GHz) » LRU electrically isolated from local ground 7 lnslisiriel Bentiels & @pies e its CoG using spring damped
» Cable shields connect LRU to screen box. ) _d'reCt connef;tlon 16 @PALES [oER e VR cables
Instrumentation

Static Magnetic Shielding of the Streak Tube . * System grounded only at the screen box. . . . .  Static Load eliminated
 Streak Tube electron beam is sensitive to the - | * Cables run through shielded insulated conduit isolated power & fiber data connections screened on vacuum flange
Earth’s magnetic field, requiring a layer of Mu ) * Electri-Flex HFEMCS — bronze core o ‘ Customized Gimbal pitch _
Metal. double-braid shielded, insulated : radius about CoG and free
« Z’'s EMP introduces both transient electric and » Connects grounds of all outer shields and floating design reduce \
magnetic fields that can effect the Streak Tube’s enclosures < vertical shock displacement.
electron beam.
* Multi-Layered shielding is implemented
. Transient Magnetic As example: Streak . . ' _ I
. Faraday Cage provided by a Camera in Aluminum | | _— @¢
Monolithic Aluminum enclosure with "Air Box” used on SPIDER Cooling Fans —==—- |

Shock load of 8G reduced to 2G
Diagnostic is suspended at
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lid (sides 10 — 16 mm thick) Turbo
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