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AREAS OF PHYSICS BY DIFFICULTY

NEWION'S SPECAL  QUANTUM MECHANICS, SAND
LAWS RELATMTY GENERAL RELATMTY

© The New York Times (Nov. 9, 2020)
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Granular Matter in Space esa

« Granular Gases, ug to counter sedimentation

— sounding rocket; orbital platform; MEGraMa 10 ey,
» Granular Fluids, pug to counter inhomogeneity and anisotropy —
— light scattering: drop tower; parabolic flight; ISS, SoMaDy 100 |
« Granular packings, ug to counter pressure gradients f_?
— sound: ISS, GraSCha; VipGran: AIGE; rheology § 10"
o
o

» Applications of granular matter in space, e.g. Moon
— Concrete Solidification (MASON), Sintering (RegoLight.eu)
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https://regolight.eu/

Soft Matter Dynamics Module (SMD) esa
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Born, et al., Rev. Sci. Instrum. (2021).
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Samples

 Dense dissipative system with a
soft pulsed agitation
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Four Piezo Agitation esa

Agitation Profile
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Transmission and Backscattering
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Modelling Piezo Agitation
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esa

Voice Coll vs. Pulsed Agitation
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Voice Coil Densifies on Ground esa

Compaction Correlation function Mean squared displacement
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Backscattering vs. Transmission esa
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Piezo Agitation on Ground
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Experiment Protocol
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Piezo Agitation On Ground vs.

1SS
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Particle Mobility On Ground vs.

1SS
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Line Camera and Ergodicity esa
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Glass and Jamming On ISS

i |
- Sample Cell
103 | 6 — sl
) S )
L. Detector o 4 :El '
Backscattered ﬁ- - -
~ 10%E . - 1077 2 s |
= S R AN S ITYIY o Ly i © — |
= -~ rol 10_4 3 I
S 1 P — - <] 1h comp. ISS :
n 10°E 8 % L[> 1h decom. ISS I 2
= — 3 LA 1h comp. ISS I I
I ! _5 § 5h comp. ISS | :
I = .|I.L 107 10h comp. ISS | I
100 _ : é 10_5 i ‘5 - ——ljamming ISlS/ground l : :
| o fiber = ; 57 58 59 60 |
i 1 | 1
: 1"l g | ¢ LC 1) 8'
10_1 : L] L ! | | I I I I I 1 |
104 i 4 e 109 104 104 45.0 47.5 50.0 52.5 55.0 57.5 60.0
t/s )
17
= Tl = W L=l O i = = s Bl 2R 2= E — i Il » THE EUROPEAN SPACE AGENCY



Future Low Gravity Research on Granular Matter esa

DLR

THz Light Scattering Rheology Moon
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Future Low Gravity Research on Granular Matter

esa
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Born, et al., EPL 106, 48006 (2014); Patent DE102012219674A1 (2012/2014).

Rheology
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