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Test problem 2
Bonus test problem



Test problem 2 
Steady-state absorption
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• 1D planar geometry

• Fully ionized hydrogen plasma

• Specified fixed plasma temperature & electron density
• Specified spatial grid: 

x ∊ [0., 300.] µm ,  20000 uniform zones

• Laser incident @ x = 300. µm

• Laser power density = 1011 W/cm2

• Laser wavelength:  l = 1.064 µm & 10.6 µm

• Absorption from inverse bremsstrahlung only

This is intended to provide a baseline for future comparisons involving laser absorption 
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Sun Nov  1 21:30:44 2020 rztrona2

CURVE  LABEL  

    A  plaser+ vs r , time =        0 , CretinSS1
    B  plaser- vs r , time =        0 , CretinSS1
    C  plaser+ vs r , time =        0 , HeliosSS1
    D  plaser- vs r , time =        0 , HeliosSS1
    E  plaser+ vs r , time =        0 , RALEF_SS1
    F  plaser- vs r , time =        0 , RALEF_SS1
    G  plaser+ vs r , time =        0 , Star2D_SS1
    I  plaser vs r , time =        0 , Star2D_SS1
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Sun Nov  1 22:14:10 2020 rztrona2

CURVE  LABEL  

    A  plaser+ vs r , time =        0 , CretinSS2
    B  plaser- vs r , time =        0 , CretinSS2
    C  plaser+ vs r , time =        0 , HeliosSS2
    D  plaser- vs r , time =        0 , HeliosSS2
    E  plaser+ vs r , time =        0 , RALEF_SS2
    F  plaser- vs r , time =        0 , RALEF_SS2
    G  plaser+ vs r , time =        0 , Star2D_SS2
    I  plaser vs r , time =        0 , Star2D_SS2
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l = 10.6 µm

la
se

r p
ow

er
 d

en
sit

y 
(W

/c
m

2 )

critical
density

Test problem 2 results 
laser power

critical
density
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Sun Nov  1 21:34:59 2020 rztrona2

CURVE  LABEL  XMIN XMAX YMIN YMAX FILE

    A  edep vs r , time =        0 ,   1.50e-02   3.00e+02   0.00e+00   3.20e+15 Cretin/edep_CretinSS1.plt
    B  edep vs r , time =        0 ,   7.50e-03   3.00e+02   0.00e+00   2.51e+15 HYDRA/edep_hydraSS1.plt
    C  edep vs r , time =        0 ,   4.64e-03   3.00e+02   0.00e+00   1.40e+17 Helios_v2/edep_HeliosSS1.plt
    D  edep vs r , time =        0 ,   1.50e-02   3.00e+02   0.00e+00   7.10e+14 RALEF/edep_RALEF_SS1.plt
    E  edep vs r , time =        0 ,   1.50e-02   3.00e+02   0.00e+00   2.34e+15 Star2D/edep_Star2D_SS1.plt
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CURVE  LABEL  

    A  edep vs r , time =        0 , CretinSS2
    B  edep vs r , time =        0 , HeliosSS2
    C  edep vs r , time =        0 , RALEF_SS2
    D  edep vs r , time =        0 , Star2D_SS2
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l = 1.064 µm l = 10.6 µm

Test problem 2 results 
energy deposition
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Sun Nov  1 21:45:14 2020 rztrona2

CURVE  LABEL  

    A  kappa vs r , time =        0 , CretinSS1
    B  kappa vs r , time =        0 , RALEF_SS1
    C  kappa vs r , time =        0 , Star2D_SS1
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CURVE  LABEL  

    A  kappa vs r , time =        0 , CretinSS2
    B  kappa vs r , time =        0 , RALEF_SS2
    C  kappa vs r , time =        0 , Star2D_SS2

ab
so

rp
tio

n 
co

ef
fic

ie
nt

 (c
m

-1
)

r (µm) r (µm)

l = 1.064 µm l = 10.6 µm

Test problem 2 results 
absorption coefficient
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Sun Nov  1 21:41:09 2020 rztrona2

CURVE  LABEL  XMIN XMAX YMIN YMAX

    K  / G F   1.50e-02   3.00e+02   0.00e+00   1.12e-26
    L  / H F   1.50e-02   3.00e+02   0.00e+00   1.17e-25
    M  / I F   1.50e-02   3.00e+02   0.00e+00   3.43e-27
    N  / J F   1.50e-02   3.00e+02   0.00e+00   4.00e-27
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Test problem 2 results 
energy deposition x ne x ni
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CURVE  LABEL  

    A  clog vs r , time =        0 , CretinSS1
    B  clog vs r , time =        0 , RALEF_SS1
    C  clog vs r , time =        0 , Star2D_SS1
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CURVE  LABEL  

    A  clog vs r , time =        0 , CretinSS2
    B  clog vs r , time =        0 , RALEF_SS2
    C  clog vs r , time =        0 , Star2D_SS2
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Test problem 2 results 
Coulomb logarithm
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Test problem 2 discussion

• The expectation / hope was that we would agree pretty well

• We are doing the same physics, but some details differ –

• Coulomb logarithm (~2x)

• absorption close to critical density

• index of refraction?

• How does this translate to absorption in a Sn plasma?



Bonus test problem
Time-dependent laser absorption / plasma evolution

• 1D planar geometry
• Partially ionized hydrogen plasma
• Specified initial plasma temperature & ion density
• Plasma ionization to be calculated in NLTE

• Same spatial extent and grid
• Same laser intensity and wavelength(s)

• Temporal extent of laser pulse
l = 1.064 µm : t ∊ [0., 1.] ns 
l = 10.6 µm : t ∊ [0., 0.1] ns

• Goal is to calculate time-dependent laser absorption and temperature evolution

This is intended to identify issues in doing time-dependent comparisons  
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Bonus test problem results
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Sun Nov  1 15:19:57 2020 rztrona2

CURVE  LABEL  

    A  te vs r , time =        0 , cretin_TD1
    B  te vs r , time =      0.1 , cretin_TD1
    C  te vs r , time =      0.2 , cretin_TD1
    D  te vs r , time =      0.3 , cretin_TD1
    E  te vs r , time =      0.4 , cretin_TD1
    F  te vs r , time =      0.5 , cretin_TD1
    G  te vs r , time =      0.6 , cretin_TD1
    H  te vs r , time =      0.7 , cretin_TD1
    I  te vs r , time =      0.8 , cretin_TD1
    J  te vs r , time =      0.9 , cretin_TD1
    K  te vs r , time =        1 , cretin_TD1
    L  te vs r , time =        0 , Star2D_TD1
    M  te vs r , time =      0.1 , Star2D_TD1
    N  te vs r , time =      0.2 , Star2D_TD1
    O  te vs r , time =      0.3 , Star2D_TD1
    P  te vs r , time =      0.4 , Star2D_TD1
    Q  te vs r , time =      0.5 , Star2D_TD1
    R  te vs r , time =      0.6 , Star2D_TD1
    S  te vs r , time =      0.7 , Star2D_TD1
    T  te vs r , time =      0.8 , Star2D_TD1
    U  te vs r , time =      0.9 , Star2D_TD1
    V  te vs r , time =        1 , Star2D_TD1
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Sun Nov  1 15:20:06 2020 rztrona2

CURVE  LABEL  

    A  te vs r , time =        0 , cretin_TD1
    B  te vs r , time =      0.1 , cretin_TD1
    C  te vs r , time =      0.2 , cretin_TD1
    D  te vs r , time =      0.3 , cretin_TD1
    E  te vs r , time =      0.4 , cretin_TD1
    F  te vs r , time =      0.5 , cretin_TD1
    G  te vs r , time =      0.6 , cretin_TD1
    H  te vs r , time =      0.7 , cretin_TD1
    I  te vs r , time =      0.8 , cretin_TD1
    J  te vs r , time =      0.9 , cretin_TD1
    K  te vs r , time =        1 , cretin_TD1
    L  te vs r , time =        0 , Star2D_TD1
    M  te vs r , time =      0.1 , Star2D_TD1
    N  te vs r , time =      0.2 , Star2D_TD1
    O  te vs r , time =      0.3 , Star2D_TD1
    P  te vs r , time =      0.4 , Star2D_TD1
    Q  te vs r , time =      0.5 , Star2D_TD1
    R  te vs r , time =      0.6 , Star2D_TD1
    S  te vs r , time =      0.7 , Star2D_TD1
    T  te vs r , time =      0.8 , Star2D_TD1
    U  te vs r , time =      0.9 , Star2D_TD1
    V  te vs r , time =        1 , Star2D_TD1
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Bonus test problem results
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Sun Nov  1 15:29:28 2020 rztrona2

CURVE  LABEL  

    A  ne vs r , time =        0 , cretin_TD1
    B  ne vs r , time =      0.1 , cretin_TD1
    C  ne vs r , time =      0.2 , cretin_TD1
    D  ne vs r , time =      0.3 , cretin_TD1
    E  ne vs r , time =      0.4 , cretin_TD1
    F  ne vs r , time =      0.5 , cretin_TD1
    G  ne vs r , time =      0.6 , cretin_TD1
    H  ne vs r , time =      0.7 , cretin_TD1
    I  ne vs r , time =      0.8 , cretin_TD1
    J  ne vs r , time =      0.9 , cretin_TD1
    K  ne vs r , time =        1 , cretin_TD1
    L  ne vs r , time =        0 , Star2D_TD1
    M  ne vs r , time =      0.1 , Star2D_TD1
    N  ne vs r , time =      0.2 , Star2D_TD1
    O  ne vs r , time =      0.3 , Star2D_TD1
    P  ne vs r , time =      0.4 , Star2D_TD1
    Q  ne vs r , time =      0.5 , Star2D_TD1
    R  ne vs r , time =      0.6 , Star2D_TD1
    S  ne vs r , time =      0.7 , Star2D_TD1
    T  ne vs r , time =      0.8 , Star2D_TD1
    U  ne vs r , time =      0.9 , Star2D_TD1
    V  ne vs r , time =        1 , Star2D_TD1
    W  ne vs r , time =        0 , CretinSS1
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CURVE  LABEL  

    A  / L W
    B  / M W
    C  / N W
    D  / O W
    E  / P W
    F  / Q W
    G  / R W
    H  / S W
    I  / T W
    J  / U W
    K  / V W
    L  ne vs r , time =        0 , Star2D_TD1
    M  ne vs r , time =      0.1 , Star2D_TD1
    N  ne vs r , time =      0.2 , Star2D_TD1
    O  ne vs r , time =      0.3 , Star2D_TD1
    P  ne vs r , time =      0.4 , Star2D_TD1
    Q  ne vs r , time =      0.5 , Star2D_TD1
    R  ne vs r , time =      0.6 , Star2D_TD1
    S  ne vs r , time =      0.7 , Star2D_TD1
    T  ne vs r , time =      0.8 , Star2D_TD1
    U  ne vs r , time =      0.9 , Star2D_TD1
    V  ne vs r , time =        1 , Star2D_TD1
    W  ne vs r , time =        0 , CretinSS1
    X  / A W

<Z
>

l = 1.064 µm

n e
(c

m
-3

)

ni

initial profiles

LTE
vs

NLTE?

t = 0 ns

t = 0 ns
t = 0 ns

t = 0 ns



Bonus test problem results
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Sun Nov  1 19:32:41 2020 rztrona2

CURVE  LABEL  

    A  edep vs r , time =        0 , cretin_TD1
    B  edep vs r , time =      0.1 , cretin_TD1
    C  edep vs r , time =      0.2 , cretin_TD1
    D  edep vs r , time =      0.3 , cretin_TD1
    E  edep vs r , time =      0.4 , cretin_TD1
    F  edep vs r , time =      0.5 , cretin_TD1
    G  edep vs r , time =      0.6 , cretin_TD1
    H  edep vs r , time =      0.7 , cretin_TD1
    I  edep vs r , time =      0.8 , cretin_TD1
    J  edep vs r , time =      0.9 , cretin_TD1
    K  edep vs r , time =        1 , cretin_TD1
    L  edep vs r , time =        0 , Star2D_TD1
    M  edep vs r , time =      0.1 , Star2D_TD1
    N  edep vs r , time =      0.2 , Star2D_TD1
    O  edep vs r , time =      0.3 , Star2D_TD1
    P  edep vs r , time =      0.4 , Star2D_TD1
    Q  edep vs r , time =      0.5 , Star2D_TD1
    R  edep vs r , time =      0.6 , Star2D_TD1
    S  edep vs r , time =      0.7 , Star2D_TD1
    T  edep vs r , time =      0.8 , Star2D_TD1
    U  edep vs r , time =      0.9 , Star2D_TD1
    V  edep vs r , time =        1 , Star2D_TD1
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CURVE  LABEL  

    A  kappa vs r , time =        0 , cretin_TD1
    B  kappa vs r , time =      0.1 , cretin_TD1
    C  kappa vs r , time =      0.2 , cretin_TD1
    D  kappa vs r , time =      0.3 , cretin_TD1
    E  kappa vs r , time =      0.4 , cretin_TD1
    F  kappa vs r , time =      0.5 , cretin_TD1
    G  kappa vs r , time =      0.6 , cretin_TD1
    H  kappa vs r , time =      0.7 , cretin_TD1
    I  kappa vs r , time =      0.8 , cretin_TD1
    J  kappa vs r , time =      0.9 , cretin_TD1
    K  kappa vs r , time =        1 , cretin_TD1
    L  kappa vs r , time =        0 , Star2D_TD1
    M  kappa vs r , time =      0.1 , Star2D_TD1
    N  kappa vs r , time =      0.2 , Star2D_TD1
    O  kappa vs r , time =      0.3 , Star2D_TD1
    P  kappa vs r , time =      0.4 , Star2D_TD1
    Q  kappa vs r , time =      0.5 , Star2D_TD1
    R  kappa vs r , time =      0.6 , Star2D_TD1
    S  kappa vs r , time =      0.7 , Star2D_TD1
    T  kappa vs r , time =      0.8 , Star2D_TD1
    U  kappa vs r , time =      0.9 , Star2D_TD1
    V  kappa vs r , time =        1 , Star2D_TD1
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Bonus test problem results

0.00 100.00 200.00 300.00
2.00

3.00

4.00

5.00

6.00

7.00

Sun Nov  1 19:29:06 2020 rztrona2

CURVE  LABEL  

    A  clog vs r , time =        0 , cretin_TD1
    B  clog vs r , time =      0.1 , cretin_TD1
    C  clog vs r , time =      0.2 , cretin_TD1
    D  clog vs r , time =      0.3 , cretin_TD1
    E  clog vs r , time =      0.4 , cretin_TD1
    F  clog vs r , time =      0.5 , cretin_TD1
    G  clog vs r , time =      0.6 , cretin_TD1
    H  clog vs r , time =      0.7 , cretin_TD1
    I  clog vs r , time =      0.8 , cretin_TD1
    J  clog vs r , time =      0.9 , cretin_TD1
    K  clog vs r , time =        1 , cretin_TD1
    L  clog vs r , time =        0 , Star2D_TD1
    M  clog vs r , time =      0.1 , Star2D_TD1
    N  clog vs r , time =      0.2 , Star2D_TD1
    O  clog vs r , time =      0.3 , Star2D_TD1
    P  clog vs r , time =      0.4 , Star2D_TD1
    Q  clog vs r , time =      0.5 , Star2D_TD1
    R  clog vs r , time =      0.6 , Star2D_TD1
    S  clog vs r , time =      0.7 , Star2D_TD1
    T  clog vs r , time =      0.8 , Star2D_TD1
    U  clog vs r , time =      0.9 , Star2D_TD1
    V  clog vs r , time =        1 , Star2D_TD1
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CURVE  LABEL  

    A  cv vs r , time =        0 , cretin_TD1
    B  cv vs r , time =      0.1 , cretin_TD1
    C  cv vs r , time =      0.2 , cretin_TD1
    D  cv vs r , time =      0.3 , cretin_TD1
    E  cv vs r , time =      0.4 , cretin_TD1
    F  cv vs r , time =      0.5 , cretin_TD1
    G  cv vs r , time =      0.6 , cretin_TD1
    H  cv vs r , time =      0.7 , cretin_TD1
    I  cv vs r , time =      0.8 , cretin_TD1
    J  cv vs r , time =      0.9 , cretin_TD1
    K  cv vs r , time =        1 , cretin_TD1
    L  cv vs r , time =        0 , Star2D_TD1
    M  cv vs r , time =      0.1 , Star2D_TD1
    N  cv vs r , time =      0.2 , Star2D_TD1
    O  cv vs r , time =      0.3 , Star2D_TD1
    P  cv vs r , time =      0.4 , Star2D_TD1
    Q  cv vs r , time =      0.5 , Star2D_TD1
    R  cv vs r , time =      0.6 , Star2D_TD1
    S  cv vs r , time =      0.7 , Star2D_TD1
    T  cv vs r , time =      0.8 , Star2D_TD1
    U  cv vs r , time =      0.9 , Star2D_TD1
    V  cv vs r , time =        1 , Star2D_TD1
    W *  ni                         vs r            : time =  0.0000E+00
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Bonus test problem results
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CURVE  LABEL  

    A  te vs r , time =        0 , cretin_TD2
    B  te vs r , time =     0.01 , cretin_TD2
    C  te vs r , time =     0.02 , cretin_TD2
    D  te vs r , time =     0.03 , cretin_TD2
    E  te vs r , time =     0.04 , cretin_TD2
    F  te vs r , time =     0.05 , cretin_TD2
    G  te vs r , time =     0.06 , cretin_TD2
    H  te vs r , time =     0.07 , cretin_TD2
    I  te vs r , time =     0.08 , cretin_TD2
    J  te vs r , time =     0.09 , cretin_TD2
    K  te vs r , time =      0.1 , cretin_TD2
    L  te vs r , time =        0 , Star2D_TD2
    M  te vs r , time =     0.01 , Star2D_TD2
    N  te vs r , time =     0.02 , Star2D_TD2
    O  te vs r , time =     0.03 , Star2D_TD2
    P  te vs r , time =     0.04 , Star2D_TD2
    Q  te vs r , time =     0.05 , Star2D_TD2
    R  te vs r , time =     0.06 , Star2D_TD2
    S  te vs r , time =     0.07 , Star2D_TD2
    T  te vs r , time =     0.08 , Star2D_TD2
    U  te vs r , time =     0.09 , Star2D_TD2
    V  te vs r , time =      0.1 , Star2D_TD2

0.00 50.00 100.00 150.00
1.00

10.00

100.00

Sun Nov  1 15:23:03 2020 rztrona2

CURVE  LABEL  

    A  te vs r , time =        0 , cretin_TD2
    B  te vs r , time =     0.01 , cretin_TD2
    C  te vs r , time =     0.02 , cretin_TD2
    D  te vs r , time =     0.03 , cretin_TD2
    E  te vs r , time =     0.04 , cretin_TD2
    F  te vs r , time =     0.05 , cretin_TD2
    G  te vs r , time =     0.06 , cretin_TD2
    H  te vs r , time =     0.07 , cretin_TD2
    I  te vs r , time =     0.08 , cretin_TD2
    J  te vs r , time =     0.09 , cretin_TD2
    K  te vs r , time =      0.1 , cretin_TD2
    L  te vs r , time =        0 , Star2D_TD2
    M  te vs r , time =     0.01 , Star2D_TD2
    N  te vs r , time =     0.02 , Star2D_TD2
    O  te vs r , time =     0.03 , Star2D_TD2
    P  te vs r , time =     0.04 , Star2D_TD2
    Q  te vs r , time =     0.05 , Star2D_TD2
    R  te vs r , time =     0.06 , Star2D_TD2
    S  te vs r , time =     0.07 , Star2D_TD2
    T  te vs r , time =     0.08 , Star2D_TD2
    U  te vs r , time =     0.09 , Star2D_TD2
    V  te vs r , time =      0.1 , Star2D_TD2

T 
(e

V)

r (µm) r (µm)

l = 10.6 µm l = 10.6 µm

T 
(e

V)

t = 0 ns

t = 0 ns



Bonus test problem results
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Sun Nov  1 15:33:27 2020 rztrona2

CURVE  LABEL  

    A  ne vs r , time =        0 , cretin_TD2
    B  ne vs r , time =     0.01 , cretin_TD2
    C  ne vs r , time =     0.02 , cretin_TD2
    D  ne vs r , time =     0.03 , cretin_TD2
    E  ne vs r , time =     0.04 , cretin_TD2
    F  ne vs r , time =     0.05 , cretin_TD2
    G  ne vs r , time =     0.06 , cretin_TD2
    H  ne vs r , time =     0.07 , cretin_TD2
    I  ne vs r , time =     0.08 , cretin_TD2
    J  ne vs r , time =     0.09 , cretin_TD2
    K  ne vs r , time =      0.1 , cretin_TD2
    L  ne vs r , time =        0 , Star2D_TD2
    M  ne vs r , time =     0.01 , Star2D_TD2
    N  ne vs r , time =     0.02 , Star2D_TD2
    O  ne vs r , time =     0.03 , Star2D_TD2
    P  ne vs r , time =     0.04 , Star2D_TD2
    Q  ne vs r , time =     0.05 , Star2D_TD2
    R  ne vs r , time =     0.06 , Star2D_TD2
    S  ne vs r , time =     0.07 , Star2D_TD2
    T  ne vs r , time =     0.08 , Star2D_TD2
    U  ne vs r , time =     0.09 , Star2D_TD2
    V  ne vs r , time =      0.1 , Star2D_TD2
    W  ne vs r , time =        0 , CretinSS2

r (µm) r (µm)

l = 10.6 µm
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Mon Nov  2 20:57:46 2020 rztrona2

CURVE  LABEL  

    A  / L W
    B  / M W
    C  / N W
    D  / O W
    E  / P W
    F  / Q W
    G  / R W
    I  / T W
    J  / U W
    K  / V W
    W  ni                         vs r            : time =  0.0000E+00
    X  / A W
    Y  / B W
    Z  / C W
    @27  / D W
    @28  / E W
    @29  / F W
    @30  / G W
    @31  / H W
    @32  / I W
    @33  / J W
    @34  / K W

<Z
>

l = 10.6 µm

n e
(c

m
-3

)

t = 0 ns
t = 0 ns

t = 0 ns

ni t = 0 ns



Bonus test problem discussion

• The 2 codes did different problems ⇒ need to verify understanding of description

• Why only 2 codes?

• Did this identify any (other) issues?
• Where do we go from here?


