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Abstract  Craters occur when an objects like Asteroids, Comets and Meteorites hits onto the surfaces of Moon and Planets 
and their impact has became a major geological process. The objective of the project is to investigate how the size of a 
Meteorite and Asteroid on the Moon and Planets is related to the size of impact crater. We started with a two round stone of 
different mass and size covered slightly with a layer of a viscous mud fluid as a fragmentation were dropped at variable height 
onto the flour. However, we have used a layer of sprinkles as a mineral diversity of the surface impacted. We have measured 
the diameter, depth and the Ejecta distance of the crater each time, there were three trails for each stone drop height. The 
results shows that, the crater diameter and the crater depth increased as the height and mass of the ball drop increased in 
addition of increasing Ejecta distance. 
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1. Introduction 
Craters form when an object with high velocity like 

Asteroids, Comets and Meteorites strikes the surface of a 
Moon and Planets. Craters are almost circular, excavated 
holes in shape made by impact events and are the most 
common features on many Planets and Satellites. Material 
from the surface is thrown from the impact area to form a 
ring of material called Ejecta. This ejecta is distributed 
outward from the crater’s center on to the Planet’s surface 
as Debris [1, 2]. Craters are much less visible on earth than 
on the moon because earth’s atmosphere create weathering 
and erosion that wears the craters away. The very thin 
atmosphere on the moon, as well as the lack of weather, 
preserves the craters that form for long periods of time. The 
depth and diameter of the crater depends on the mass and 
velocity of the meteorite. A faster traveling or more massive 
meteorite will have more kinetic energy, so it will leave a 
larger crater [3-8]. 

The size of a crater is naturally going to be related to the 
energy of the impacting object like an asteroid. As the 
energy of the asteroid increases, it releases more energy on 
impact, making a bigger crater. However, it turns out that 
the relationship is not linear [4]. However, the size of a 
crater made during an impact depends not only on the mass 
and velocity of the impactor, but also on the amount of 
kinetic energy possessed by the impacting object. Energy   

 
* Corresponding author: 
ari.mohammed@uoz.edu.krd (Ari A. Mohammed) 
Published online at http://journal.sapub.org/astronomy 
Copyright © 2016 Scientific & Academic Publishing. All Rights Reserved 

comes in different forms and is associated with motion is 
called Kinetic energy and can be calculated from the 
equation:              

KE = ½ mv2 
Where m is the mass of the object and v is the velocity of 

the object. 
Kinetic energy is proportional to the square of velocity, if 

the velocity of an object doubles then the kinetic energy 
increases by a factor of four. However, kinetic energy is 
proportional to the mass, so as the ball falls its kinetic 
energy increases however, it is the gravitational force that 
accelerates the ball causing the velocity to increase, the 
increase in velocity also increases the kinetic energy [5]. 

During impact, the kinetic energy of an asteroid is 
transferred to the target surface, breaking up rock and 
moving the particles around. The mechanical energy of an 
object is the sum of its potential energy (PE) and kinetic 
energy (KE), Energy can also be associated with the 
gravitational force called gravitational potential energy. 
Asteroid and Meteorite in deep interplanetary space gain its 
kinetic energy (KE) and loses its potential energy (PE) as it 
falls toward the surface of the celestial object [6]. Since the 
beginning energy is all potential energy PE equals to the 
final energy is all kinetic energy KE at the point where the 
object from space smashes with a celestial body’s surface 
therefore, the impact velocity of an object can be calculated 
by conservation of energy [7]. 

V = (2gh) ½ 
Where h represent height and the gravitational constant g 

is the acceleration of the object due to gravity. This 
acceleration is about 9.8 m\s on earth.   
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Impact Crater: Mechanics and its Formation: 
The whole impact crater process can be described as a 

type of explosion, in which the initial kinetic energy of the 
projectile does work on the target point to make up a hole 
called the Crater as well as heating the material of both 
projectile and target. However, the crater is much larger 
than the original projectile, the process in a high velocity 
impact can be divided into three main steps, these steps are 
Contact and Compression (Shock wave generation), 
Excavation Growth and Modification stage [1]. 
i. Contact and Compression step: 

In this step the moving projectile makes contact with the 
ground surface, a shock wave propagates through the 
projectile and into the target. This results in a redistribution 
of the projectiles initial kinetic energy into kinetic and 
internal energy of all colliding material. The internal energy 
heats the material both the projectile and target. If the 
projectile is small, typically a few meters or less in size 
behave differently in passing through the atmosphere, they 
loss most or all of their original velocity and kinetic energy 
in the atmosphere through disintegration and ablation, and 
they strike the ground at speeds of no more than a few 
hundred meters per second. In such a low velocity impact, 
the projectile penetrates only a short distance into the target 
depending on its velocity and the nature of the target material, 
and the projectile’s momentum excavates a pit that is slightly 
larger than the projectile itself. The projectile survives, more 
or less intact and much of it is found in the bottom of the pit. 
Such pit, sometimes called penetration craters, are typically 
less than a few tens of meters in diameter [9]. 
ii. Excavation Growth: 

After the contact and compression step forms in the target 
it expand away from the impact site, compressing and 
accelerating the material it encounters. The projectile is 
surrounded by a roughly hemispherical envelope of shock 
wave that expand rapidly through the target rock. Because 
the projectile has penetrated a finite distance into the target, 
the center of this hemisphere actually lies within the original 
target rock at appoint bellow the original ground surface. The 
depth and diameter of the excavation crater are determined 
by the properties of the target, which may include density, 
strength and acceleration of gravity [1, 10-12]. 
iii. Modification stage: 

When the excavation stage ends the modification stage 
begins immediately, the modification produce the final crater 
shape. The immediate part of the modification stage during 
which the major impact related changes occur, lasts only 
slightly longer than the excavation stage, less than a minute 
for a small structure, a few minutes for a large one. However, 
the modification stage has no clearly marked end, and the 
modification process of uplift and collapse movement, 
isostatic uplift, erosion, and sedimentation. The mechanical 
style of modification depends on the gravity field of the 
planet and the strength of near surface rocks [1, 13-15].   

2. Method of the Projects Work 
In this project the material we have been using consist of 

two Round stone of different mass and size, Flour in a 
Tupperware container, Cocoa powder, small sprinkles, mud 
fluid, along hollow plastic tube, a tape measure, a meter stick, 
a ruler, Vernier calipers. 

 

Figure 1.  Tape measure fixed with plastic tube to the vertical side 

 

Figure 2.  A layer of Sprinkles on the surface of flour 

 

Figure 3.  A layer of Coco over the surface of Sprinkles 
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Figure 4.  Round stone covered slightly with a layer of viscous mud fluid 

 

Figure 5.  Multi craters formed 

We have hold the long plastic tube fixed to the vertical 
side with one end resting on the edge of the Tupperware 
container as shown in fig.1. We put a layer of sprinkles on 
the surface of flour is to act as a mineral diversity of the 

surface impacted as shown in fig. 2. Then we put a layer of a 
cocoa powder on the layer of sprinkles to be like a real 
surface of moon and planets as shown in fig. 3. We have 
made a mud fluid and then we put the stone on it until the 
stone covered slightly with a layer of viscous mud fluid is to 
act as a fragmentation when we drop it on the flour as shown 
in fig. 4. At the end of the tube we have hold the stone and 
drop it freely without any external forces and strikes the flour 
as shown in fig. 5. Then the ball skip across the flour and 
create an impact crater and we used tape measure to measure 
the distance of the ball drop before hitting the flour. Also we 
measure the depth, diameter of the crater and the ejecta 
distance for each ball drop at different height by using 
Vernier calipers. 

3. Result and Discussion 
In results, During testing balls we have been using two 

round stone of different mass and size, the first stone has a 
diameter of (23 mm) and has the mass of (26 g), the second 
stone has a diameter of (36.8 mm) and has the mass of (75.8 
g). By using the first stone which is small, we have found 
that as the velocity of the ball increased the crater diameter 
increased. However, by using the second stone which is 
bigger than the first stone in mass and size also shows crater 
diameter increased as the velocity of the ball increased so 
that whenever the size and mass of the ball increased the 
crater diameter will increase as shown in fig. 6(a, b) 
respectively. However, this process is same for the crater 
depth as the velocity of the ball increased the crater depth 
increased also the increasing of crater depth depends on the 
mass of the object as shown in fig. 7. (a, b) respectively.   
Fig. 8 (a, b) shows that the line of ejecta distance increased as 
the velocity of the object increased. 

 

 

 
 

Figure 6a.  Shows the crater diameter vs. Impact velocity for the stone 
whose mass = 26 g 

Figure 6b.  Shows the crater diameter vs. impact velocity for the stone 
whose mass = 75.8 g 
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Figure 7a.  Shows the crater depth vs. impact velocity for the stone whose 
mass = 26 g 

Figure 7b.  Shows the crater depth vs. impact velocity for the stone whose 
mass = 75.8 g 

  

Figure 8a.  Shows the Ejecta distance vs. impact velocity for the stone 
whose mass = 26 g 

Figure 8b.  Shows the Ejecta distance vs. impact velocity for the stone 
whose mass = 75.8 g 

  

Figure 9a.  Shows the crater diameter vs. object height drop for the stone 
whose mass = 26 g 

Figure 9b.  Shows the crater diameter vs. object height drop for the stone 
whose mass = 75.8 g 
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Figure 10a.  Shows the crater depth vs. object height drop for the stone 
whose mass = 26 g 

Figure 10b.  Shows the crater depth vs. object height drop for the stone 
whose mass = 75.8 g 

 

 

Thus as the height and the speed of the ball increased the 
crater diameter and the crater depth increased as shown in fig. 
9, 10. In this study also we used a layer of small sprinkles on 
the flour is to act as a mineral diversity of the surface 
impacted when the ball dropped on the flour to form a crater. 
In general the mass, size, velocity and angle of the falling 
object determine the shape, size and complexity of the 
resulting crater. Small object with slow moving have low 
impact energy and cause small craters. Large object with fast 
moving release a lot of energy and form large, complex 
craters. Very large impacts can cause secondary craters as 
ejected material falls back to the ground forming new, 
smaller craters or a series of craters.  

4. Conclusions 
Thus far in the research project, we have been concluded 

that the crater diameter and the crater depth increased with 
increasing mass, velocity of the object in addition of 
increasing ejecta distance. The mass, size, velocity and angle 
of the falling object determine the shape, size and complexity 
of the resulting crater. Small object with slow moving have 
low impact energy and cause small craters. Large object with 
fast moving release a lot of energy and form large, complex 
craters. Very large impacts can cause secondary craters as 
ejected material falls back to the ground forming new, 
smaller craters or a series of craters. Therefore, we have 
come to the conclusion that the crater diameter is direct 
proportional to the mass and velocity of the object. Thus 
based on the kinetic energy equation: 

KE = ½ mv2 

By squaring velocity the object will have more effective 
on the crater diameter than the increasing mass of the object. 
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