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Abstract and Motivation Slow Transverse Modulations Swift-Hohenberg Equation
We study transverse modulational dynamics of striped pattern - Slowly-varying transverse phase modulation function ®(Y, T") with slow variables . Swift-Hohenberg Equation in co-moving frame
formation in the wake of a directional quenching mechanism. Y =6y, T = 52t for some small parameter 0 < § < 1.
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Such mechanisms have been proposed to control pattern- (DY) —wrt) )
forming systems and suppress defect formation in many ; A€ y,t) =TT [Af(g;dcby(Y, 7))+ o0"w (&, Y, T; 5)} -
different physical settings, such as light-sensing reaction-

» Front solutions u¢(&, kyy + wt), periodic in ¢ := kyy + wt exist (Ref. 4), solve
diffusion equations, solidification of alloys, and eutectic 7//<<,
lamellar crystal growth. In the context of two prototypical x\\\\

* Fix & = &y directly behind quench with —1 < &5 < 0.
ix £ = & directly behind quench wi = &0 0 = —(1+ 07 + ky0F)us + (cd¢ — wO)ug + px(€)us — uf

» Expand and collect O(§?) terms. Solvability condition gives a viscous Burgers’ equation

pattern forming PDEs, the complex Ginzburg-Landau and - i for slowly-varying transverse wave number modulation U := 9y ® » Striped fronts perturb smoothly for £y, ~ 0 and
Swift-Hohenberg equations, we show that long-wavelength l \\} , , .
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and slowly varying _modulghons c_>f striped patterrjs are gov o T Induced pattems AL - lin >‘PYY i ( )(\IJZ)Y kiy (ky) = Ky £(0) + Boky + O(ky). By = E<286(1 + 8§)uf(-, - 0), €*>L%
erned by a one-dimensional viscous Burgers' equation, .. . . of a traveling 2 2
with viscous and nonlinear coefficients determined by the ask in i " . ————= 10 S k=0 |
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quenched stripe selection mechanism. COIMA reaction (Ref. 51 Ain(0) = 2(1 4 ay) and wi'(0) given by OSX St 5
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Complex Ginzburg-Landau Equation
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- Quenched Complex Ginzburg-Landau (CGL) equation with £ = z — ct Example: Source-Sink Transverse Defect Pair L T
Ar=(1+ ia)<8§ + 85)14 +cAg+x(§A - (1+ ify)A|A|2

Fig. 6: Swift-Hohenberg wave number selection curves for 1« = 1, depicting &, (c, k) for ¢ fixed, and k, varied, then

» Small transverse wave number k;, = oqy fory > 0 and k, — = d6q— for y > 0, with k, = 0 fixed and ¢ varied; Example front profiles us(¢, ¢; k,) with ¢ = 3.5 and k, = 0.123,0.9779; u = 1.
| | Aet @’ V) ERS a€ R U<d<landgs=0(1) | | - Bloch wave theory and concavity of &y, in k; imply
: (?00uen?hm? mechanism X(fz; —S11gn(1§), controls stab|tllztioof A = O A(€,y,0) = h(—£) (h@)r_el(kg;,—&ky,—y) 4 h(_y)r_l_el(ka:,+§‘|‘ky,+y)) N7 (0) = (41 + (k2020 b*>L2(T2ﬂ), (0) = 2B
N « 3o U - « 3o/ YN « 3oV + Wave numbers k. chosen so that ky, + = ku, (ky, ), 14 = \/1 = (k2 4 + k2 1), + Phase-slip initial condition u(¢, y, 0) = /40/3 cos(kua + kyy + do(8y))h(—€)
] 01 S R R . Defect speed determined by ¢ — ¢, o + 6cx — 5w§’2(0) 0+ a) - Numerical wave number measurements from lterative Hilbert Transform;
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Fig. 2: Evolution of 2D quenched pattern in (¢, y) variables with o = 3,7 = 1, ¢ = 2.5, from small random initial data. SO 0 s t =150 = o5 | = ‘ e | 1 0.05
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* Pure stripes re\"z5Thy , have nonlinear dispersion relation N ] | 0s
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. Stripe—forming front solutions Fig. 4: Source-sink defect pair with o = 3,y = 1, ¢ = 2.5 obtained from initial condition which connects stripes solutions with Fig. 7: Localized phase perturbation of striped front with (k,, k) = (0.993,0.1); ¢ = 3, u = 1; Transverse wave
| transverse wave numbers k, _ = 0.3, k, . = 0.1 and § = 0.1; Local wave number measured as v (y,t) = Im A, (&0, v, t)/A( o, v, 1). number dynamics at £ = & = —1 fixed (solid) plotted against rescaled viscous Burgers’ solution at times
A(ﬁ, Y, t) — el(kyy_Wt)Af(f; C, ky> t = 100(blue), 200(orange), 300(purple), 400(red); plot of absolute error.
« Travelling wave egn. with asymptotic boundary conditions Example: Phase-SIip Defect Modulation Future Work
: : : 9
0 = (1410)(0 — ky) Ap + cAg ¢ + (x(€)+iw) Ag — (1 +i7) Ag| Al o _  beha
: : : 2 * [Far-tie Namics an enavior
0= lim |A¢)— retfat] 0= lim Ag§) - Localized defect with ¢(Y) = merf(Y) and erf(Y) = 27 —1/2 fOY e dt d
{——00 {—+00  Rigorous approximation arguments
| | A(€,y,0) = M=) V1 — k2exp [i(kz€ + 0y + do(dy))] .
» Fronts with &, = 0 exist (Ref. 3) for ¢ < 2v1 + a?. « Effect of domain geometry on pattern growth

. . . . « Ch number k, = h
- k, # 0 is a regular perturbation, so fronts generically persist. w and k, are Choose transverse wave number k;, = ¢ so that
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