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Rayed craters on planets

Kuiper, D=62 km
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ejecta 1n the laboratory

@ Uprange ray pattern -- interpreted as an evolving
excavation tlow tield [Schultz et al., 2009]
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KSR E N T A =4
ORI : T A E—Z 100 um (50, 420 pm)

® ¥ —77 v b HEfRIRIN : well-packing / loose packing

®F = VN—NRRTE
® 2L - 0 ~ At m/s

projectile

: 102 Pa ~ 105 Pa (KAL)

ambient

: : : : facilities
diameter material shape impact velocity pressure
25.0 mm 63.6 g Fe sphere a few m/s atmos. free fall
24.6 mm 19.2 g glass sphere a few m/s atmos. free fall
29.7 mm 39.1g Al sphere a few m/s atmos. free fall
24.5 mm 674 g Fe sphere a few m/s 102-10° Pa free fall
9.53 mm 0b5g¢g Nylon sphere 20 ~40 m/s atmos. gun in Nagoya
9.53 mm 0b5g¢g Nylon cylinder| 20 ~40 m/s atmos. gun in Nagoya
10 mm 6.0 g Stainless  |cylinder ~50m/s ~ 103 Pa gun in Kobe
10 mm 09g Polycarbonate|cylinder| 50 ~ 120 m/s | 103-10° Pa gun in Kobe
10 mm 2.1 g Al cylinder| 50~ 120m/s | 103-10° Pa gun in Kobe




Results -

target mean
target initial| well-
condition | nqckine
ambient 3
impact

recorded in 5000 fps




pQ seminar hame

nter for
aaaaaaa ry Science




pQ seminar hame

nter for
aaaaaaa ry Science




Center for
Planetary Science

@ P< Knobby radial w/o concentric
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P=5.0x10% Pa =1.0x10° Pa
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Radial w/
wavy concet

v=283.8m/s
Radial w/

target mean
diameter 100 Hm
target initial| well-
condition packing
ambient
pressure 10°> Pa
impact
velocity )
Radial
w/0 concentric




R & T2 2 A v 72 A X

Radial + Thick concentric
Radial + Regular concentric target : glassbeads, d = 100pm, initially packed target mean
® Radial + Wavy concentric projectile: Al (10 mm¢ x 10 mm), - 100 uim
Knobby radial (No concentric) Polycarbonate (10 mm¢ x 10 mm), it
) ; - Stainless (10 mm¢ x 10 mm),
¢ Fine radial (No concentric) Carbonsteel sphere (25.4mm) target initiall  well-
condition packing
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concentric /\5Y —Y/

Radius of crater and continuous ejecta (rampart)
vs. impact velocity (concentric pattern)
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O Crater (10°< P < 5x10" Pa)
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concentric /\5Y —Y/

Radius of crater and continuous ejecta (rampart)

vs. impact velocity (concentric pattern)
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Summary
® FIFRIZ X 2iE\

- 50, 100 um -> Radial / Radial w/ concentric. /
- 420 um -> No morphology

® 7 —7 v FEfIRIEIC X 3 E Y (KRR TOHA)

- well-packing (low porosity) -> Radial mode
- loose packing (high porosity) ->
® THX % fiv> 7z
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