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S1. Scattering from Single Crystal Plane

Scattering from a crystal plane at = 1 um™ was determined using the equation proposed by

us earlier (Li et al. JUCrJ 2019, 6, 968-983):

N sinN—¢cosM
1,= 1,3 cosng)’ = (—2 5 2 yr (1)
n=0 SinE

where N is electron number, /. is scattering intensity of single electron. ¢ is the phase

difference between adjacent electrons, which is determined by following equation:
¢ = qasin(6,-9) 2)

where g is wave vector, 6; is incident angle, 6 is scattered angle and « is the distance between
adjacent electrons, as shown in Figure S1.
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Figure S1 Scattering from single crystal plane

Same parameters employed in Figure 1a-b were used to determine the scattering at ¢ = 1 um-
I. I, was assumed to be 1, a was assumed to be 0.17 nm, N was assumed to be 1471. The value

of a is estimated from a crystal cell of iPP. The value of N is estimated from typical lateral
size. Assuming the lateral size being 250 nm, the electron number N will be N = %0 = 1471.

With these parameters and the wave vector ¢ = 1 um’!, scattering was determined employing
Eq. land 2.
S2. Interfacial scattering induced by evanescent wave in SALS

Interfacial scattering induced by evanescent wave in SALS was determined with the equation

proposed by us earlier (Li et al. [UCrJ 2019, 6, 968-983):
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where NV, is the electron number on the (00!) crystal plane, [y is lateral size of a lamellar stack,
A is the wave length employed, L is the long period of lamellar stack, d is lamellar thickness,

and # is the number of lamellar crystals in the lamellar stack. It is from interference of every

interfaces, as shown in Figure S2.
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Figure S2 Scattering of interfacial electrons involved in the evanescent wave in a lamellar

stack.

Same as previous study, N. was assumed to be 1471, [y was assumed to be 250 nm, L was
assumed to be 10.3 nm, d is assumed to be 7.3 nm and # is assumed to be 3. Different from
previous study, 4 was assumed to 632.8 nm, while the characteristic penetration depth d;, was
assumed to be 1 um, since dj, normally has a few wavelengths. Figure S3 shows interfacial
scattering in SALS determined using above equation and parameters. For comparison, the
scattering in SAXS is also given. It can be found that interfacial involved in the evanescent

wave can induce strong scattering in SAXS but not in SALS, due to large d,,.
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Figure S3 Interfacial scattering induced by evanescent wave in SALS (a) and SAXS (b).

$3. The influence of 12,

The scattering of the bulk electrons I2, can be determined with following equation:
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where d is the lamellar thickness, L is long period, # is the number of lamellar crystals in the

Pc—Pa

(4

is the

lamellar stack, d;‘, is the characteristic penetration depth of evanescent wave, and
relative electron density difference between amorphous and crystalline layers. It is mainly

from two parts:
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4 is from the decay of evanescent wave, while the second part 159™t745¢ is

The first part I,
from electron density contrast between amorphous and crystalline layers. The relative
electron density difference in polymers is small. For example, the relative electron density

difference is only 8% (Piccarolo et al. J. Appl. Polymer Sci. 1992, 46, 625—634.). Due to
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weak electron density difference, the first part is much greater than the second part, as seen in
Figure S4a.

At higher ¢, qd;, > 1. Eq. 8 can be reduced as:
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The scattering intensity is inversely proportional to ¢*.

Assuming N.=1471,1.=1,2=0.124 nm, /=250 nm, n=3,d=7.3 nm, L = 10.4 nm

Pc—Pa

P 0.08 and d,,=6 nm, 1%, and I, are determined and plotted in Figure S4. Form Figure
S4b, it can be found that scattering in 12, concentrates mainly in small ¢ range. It decreases
monotonously. While scattering in I%,, distributes mainly in high ¢ range. The long period
peak is from 1.,

In small g range, the scattering induced by evanescent wave I, is much greater than IZ2,. This
could be due to decay of evanescent wave in I2,. As seen in Eq. 10, scattering intensity
increases sharply with the decrease of g. Multiplying q* can suppress the scattering. As seen

in Figure S4c, after multiplying q*, IZ, becomes a small amount in the plot of Iq*. Scattering

induced by evanescent wave is controlled by I.,,.
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Figure S4 (a) Scattering due to the decay of evanescent wave [ fvecay and scattering due to

electron density contract S35t

ev

induced by evanescent wave. (b) I

in the scattering of the bulk electrons in a lamellar stack

1%, and overall scattering induced by evanescent wave

determined by Eq. 3-5, where N.= 1471, I.=1,A=0.124 nm, /[y =250 nm, n =3, d = 7.3 nm,

L =10.4 nm and d,,=6 nm. (c) 1%, and 12} after multiplying q*.



