Exceptional service in the national interest

SAND2012-1618C

Sandia

National
Laboratories

Reflectance thermometry in dynamic compression

experiments

D.H. Dolan, T. Ao, and C.T. Seagle
Sandia National Laboratories, Albuquerque, NM, 87185, USA

dhdolan@sandia.gov

The Sandia Z Machine (20+ MA pulsed power system)

(a)
Ramp wave compression:
(PT)
(a) Opposing currents generate J
intense magnetic repulsion L T
anode  cathode sample window
(b) The sample undergoes continuous
compression from the ambient state (b) (c)
to 10-100 GPa peak R peak
2 3
(c) Quasi-isentropic loading results in 3 ]
. [
modest temperatures (<1000 K) in g £ itial
100-200 ns S| ¢ inta
time pressure
Reflectance thermometry: .
Reflectivity trends
¢ Gold reflectivity varies with 20k ‘ ‘ ‘ e
wavelength and temperature T
H blue peak _ _=——
sample window 1ok v(/////* ® SNL .
* Reflectance ratio increases in load white light & -~ * (B;eran
i S oe= tter i
th.e blue, decreases in the red, </ source 5 . A Schley
with temperature . — & i T ¢ Watanabe |
spectrometer/ redpeak  F—o N
¢ Nanosecond measurements Aulfilm streak camera _ool T ———= ]
are possible with bright light ! ‘ 1 1 ‘ 1 ! ! ! ,
100 200 300 400 500 600 700 800 900 1000 1100
source and streaked

Temperature (C)

spectroscopy
Calibration issues: 104 Sputtered gold
100 i g
110 ¢ Sputtered gold films undergo 5 102
90 irreversible changes after g ookl L LN
80 T 105 heating (0.5-1.0%) § Vrvmea, L
= < 5
= o % 98
g 70 E ’ 25 G * Annealing near/above the = RT - 150 C > RT
© .
8 60 g 100 highest temperature reduces %0 450 500 550 600 650 700
8 3 o hysteresis below 0.2% Wavelength (nm)
50 T \ e Sputtered gold after annealing at 250 C
€ 9% A’ / 20
40 W\ e Separating pressure from <
% \/ temperature in measured o 10
900 500 600 700 reflectivity is ongoing g
Wavelength (nm) 400 500 600 700 h 8 100~
Wavelength (nm) researc £
Beran, A., Tschemaks Min. Petr. Mitt. 34, 211 (1985). % 90 p
o
RT > 275C—-> RT > 575C > RT
80
%, US: DEPARTMENT OF T AL =) v ——— 400 450 500 550 600 650 700
ENERGY @M,.,‘£~Hf’é SAND No. 2011.3006XP 85000 Wavelength (nm)



adphill
Typewritten Text

adphill
Typewritten Text
SAND2012-1618C




