Rayed craters on planets

P I
Uit Kuiper, D=62 km

R SANOI TR TE QI TN g
¥z 7 oM

A. Suzuki', T. Kadono?, M. Arakawa3, A. M. Nakamura',
K. Wada#, S. Yamamoto®

1CPS/Grad. School Sci., Kobe Univ., 2Inst. Laser Eng., Osaka Univ.,
3Grad. School Env. Studies, Nagoya Univ., “PERC, Chitech,

SNational Inst. Env. Studies

Moon

pQ ® The nature, origin, age, and formation processe

. long been the subject of major controversies {e.g:
C f % LG
Blansiary Science Hawke et al., 2004]

Rays in the laboratory Hiy

@Uprange ray pattern -- interpreted as an evolving
excavation flow field [Schultz et al., 2009]
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[Schultz et al., 2009]
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- % =77y FEGFIRDL : well-packing / loose packing
- F = Y N—NREHE : 102 Pa ~ 105 Pa (KXUE)
- TEISHE - B~ EE m/s loose packingf®

projectile ambient
facilities
diameter mass material | shape | impact velocity = pressure
25.0 mm 636 g Fe sphere |  afewm/s atmos. free fall
246 mm 1929 glass sphere| _afew m/s atmos. free fall
29.7 mm 39.1g Al sphere|  afewm/s atmos. free fall
24.5 mm 674 g Fe sphere a few m/s 102-105 Pa free fall
953 mm 059 Nylon sphere | 20 ~ 40 m/s atmos. | gun in Nagoya
9.53 mm 059 Nylon _|cylinder| 20 - 40 m/s atmos. | gun in Nagoya
10 mm 609 Stainless _|cylinder| - 50 m/s ~10°Pa_| gunin Kobe ;
10 mm 09g |Polycar linder| 50 - 120 m/s | 105105 Pa| gun in Kobe X 1 " S "
Tomm | 219 A oylinder| 50-120m/s | 10-10° Pa| _gun in Kobe ; " Dimplej|Radial w/ regular concentric
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P=5.0x102 Pa

target mean
diameter 100 pm

target initial| well-
condition packing

ambient 5
pressure 10° Pa

Radial w/
wavy conce

impact
velocity

Radial
w/0 concentric
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Radial + Thick concentric
Radial + Regular concentric target : glassbeads, d = 100um, initially packed target mean target mean
® Radial + Wavy concentric projectile: Al (10 mm¢ x 10 mm). d_g 100 pm target : lassbeads, d = SOum, initially packed d_g 50 pm
Polycarbonate (10 mmé x 10 mm), liameter projectile: Al, 10 mm x 10 mm iameter
@ Knobby radial (No Stainless (10 mmg x 10 mm),
¢ Fine radial (No concentric) Carbonsteel sphere (25.4mm) target initial| well- ! target initial| well-
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Summary
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- 50, 100 pm -> Radial / Radial w/ concentric. / Dimple
- 420 pm -> No morphology

® % —/7 v FEfRIRAEIC X 23E . (KRETOA)
- well-packing (low porosity) -> Radial mode
- loose packing (high porosity) -> Dimple
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