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FOUR LEVELS of COMPUTATIONAL ACCURACY @

1. Euler Equations @(,Ouj) 3 8(,0U.U,) 5IO _0
ot i=1 8X 8Xj -
y 20,222
/A
|:15+F2 o2 +29Ar7, =0

2. Potential Theory (Layzer)

F(n7,), F,(n,),D(7,)
= Uz(-’nok’e_kn)!
3. Potential Theory W/ 770 =1 *

Magic: n, becomes Constant!
4. Potential Theory W/ 770 =1 * and Large g(t)




LEVEL 3 @

For 1< 77*, use linear theory

7.7. . gkAT] — O (Rayleigh, Taylor)

For 7721, use nonlinear theory

B SKT g =0 =l g =0
1D 2 8D2 + gA772_ L_gK_A_ b
1
Q_Ee(ﬂﬂ)kt, 77:770_|_k_|n((9|_), g:g(t),

L
p*=— T _1/2k or 1/3k
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LEVEL 3 LEVEL 4

Defines={,/g(t)dt , substitute in

éL _gK_A_@L — () Level3
2
And get d 62’L KA+ 12 dgdg, 0
ds 20° dt dt
Drop the last term and solve it

0, = cosh(s./k A ) Levl4
For ~all g(t).




EXAMPLES @

g~constant =R, Level 4=Level 3, sol. known

g~&1) —>RM, Level 4 sol. does not work (g=0)
Level 3 sol. known.

g~t _evel 4=Level 3. sols. known:

_evel 4 sol.: cosh(s./k, A ), always

_evel 3 sol.: Airy functions

Other examples exist (PRE 81, 016325 (2010)).
Similarity to Schrodinger’s Eq.



CALE ( ) vs. ANALYTICS ':5'
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MODEL DOES NOT WORK WHEN g(t)<0 ':&5'

Two equal and opposite impulses (““shocks™)

g(t)/g.
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The MODEL WORKS ONLY FOR BUBBLES LTE‘

Two equal and opposite impulses
Bubbles <= Spikes upon ““reshock’

10ms, 20ms, 30ms, 40ms 50ms
1.7cm 4.8cm 6.2cm
"AANANNSS w
R RN CALE
“reshock™
60ms 70ms 80ms 90ms 100ms

ReS[RRAFTF #9060




SMALL DIFFERENCE BETWEEN LEVELS 2 & 3
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FREEZE-OUT WITH AWEAKER RESHOCK



IMPULSE ~ SHOCK

—1 27— t
A narrow Impulse acts like a shock.

Corrections to Richtmyer’s formula (77 = 77, AVKA)
due to the finite width (2t) of the pulse:

n =n,AVKA(l+7A4AvkA7 /30 +...)

This Is an expansion. Exact solution also known.



TEST OF : SCALING WITH S @

4 Different Accelerations w/ CALE (A, B, C, D)

3 L One Level-4 curve (E)
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CONCLUSIONS and OTHER RESULTS @

1. Levels 2-4 compare very well with Level 1
provided g>0 and =1 e

2. Npubple SCales W/s(t) = [ /g (t)dt.

3. Nypike APPEArS to scale W/ AX(t) = [ g (t')dt dt.
Can show this for A=1 from Layzer’s Eq.

4. Zitterbewegung (i.e., rapid oscillation of g(t)
around an average value) has little effect on 7.

5. Spikes for A<1 still need work (old problem).

6. Many interesting experiments (freeze-out, etc.)
could have been performed w/ LEM.



