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The 1020 Array in the MEDUSA Shack
(formerly LANL Tion array from Nova) Secondary neutron spectrum
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The 1020 array was installed to measure secondary
neutron spectra from D2 cryogenic targets on OMEGA

• The 1020 array was refurbished, equipped with new, faster TDC
    electronics and a new data acquisition and data analysis program.

• Each channel of the 1020 array was calibrated with a radioactive
    source, and the whole array was calibrated with DD and DT neutrons.

• The secondary DT neutron energy spectra were measured from
DD-filled glass, plastic, and cryogenic targets on OMEGA.

• The secondary neutron spectra from cryogenic DD implosions show
    a significant narrowing, indicative of the higher fuel rR.

• The 1020 array is now ready for installation on the NIF.

Summary
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The secondary neutron spectra were proposed
for measurements of fuel areal density in ICF

H. Azechi, M. D. Cable, and R. O. Stapf,
Laser Part. Beams 9, 119 (1991).

M. D. Cable and S. P. Hatchett,
J. Appl. Phys. 62, 2233 (1987).
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The 1020 array was shipped from LLNL,
refurbished at LLE, and installed on OMEGA
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Each 1020 array channel was individually calibrated
with 137Cs source for 3- to 4-HV settings
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The 1020 array’s sensitivity is ideally matched to
OMEGA’s direct-drive cryogenic DD implosions
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With timing calibration the 1020 array resolution
is adequate to infer implosion ion temperature
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The 1020 array was calibrated with primary DD and
secondary DT neutrons using OMEGA nTOF detectors
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The secondary neutron spectra are mostly flat
for DD-filled glass and plastic shells

Shot # 31774
DD(15.5)SiO2[2.6]

Shot # 32276
DD(15)CH[19.3]
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The 1020 data show a narrower secondary neutron
spectrum for a cryogenic target than for a CH target

Shot #31281
Cryo
Y1n = 2.1 ¥ 1010
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Shot #32184
D2(15)CH[20]
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Y2n = 3.8 ¥ 108

rR = 15 mg/cm2
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The 1020 array was installed to measure secondary
neutron spectra from D2 cryogenic targets on OMEGA

• The 1020 array was refurbished, equipped with new, faster TDC
    electronics and a new data acquisition and data analysis program.

• Each channel of the 1020 array was calibrated with a radioactive
    source, and the whole array was calibrated with DD and DT neutrons.

• The secondary DT neutron energy spectra were measured from
DD-filled glass, plastic, and cryogenic targets on OMEGA.

• The secondary neutron spectra from cryogenic DD implosions show
    a significant narrowing, indicative of the higher fuel rR.

• The 1020 array is now ready for installation on the NIF.

Summary/Conclusions


