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Abstract— The 21st century will be a century that will experience major developments in space technology. Recently, 
instead of working in low Earth orbit, deep space journeys are planned for further researches. The world's leading aerospace 
companies established assertive projects like founding colonies on the Moon, and even go to Mars. Although it seems like 
the biggest issue in this journey is distance actually 'space radiation' is the most important and prominent problem. Space 
radiation is composed of several types of radiation. Some of them were not previously encountered the existence in the Earth 
and low Earth orbit. Our knowledge about these radiation types are very limited. And lack of experience makes it even more 
important for this new field of research. Aerospace companies that carry on space missions, before now, took some 
countermeasures against radiation in low Earth orbit and the Moon but in the interstellar area, radiation is much more 
effective and latest technology is quite insufficient. The health of astronauts and crew members to take part in these tasks is a 
matter of primary attention. Besides, it is indispensable to fulfill the proper functions of electronic equipments and tools. If 
we want to witness accomplished space missions and exciting developments in the future, space radiation should be very 
well analyzed and at the same time the alternative solutions should be considered.   
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I. INTRODUCTION 
 
Ever since first human took his step on the Earth, 
he/she has a extraordinary interest in space. 
Especially the manned space voyages that began in 
the mid-20th have accelerated further work on this 
pursuit. In 1961, first man went to the space, and 8 
years later Neil Armstrong left his footprints on the 
Moon. In the 21st century, there is only one goal on 
everybody's mind: a voyage to Mars! Later further 
studies showed that this exciting project was not easy 
as considered earlier. Although it seems like the 
biggest issue in this journey is distance, actually 
'space radiation' is the most important and prominent 
problem for now. There was not any chance to be 
experienced previously so, it makes long-duration 
human space exploration even more complicated 
project. 
Although radiation has very beneficial uses in daily 
life particularly in the medical field, it is something 
frightening and undesirable. High-energy rays in the 
radiation causes deadly alterations within the DNA in 
the living tissue. As a result of this, besides the 
immediate and visible disorders like dermal and 
central nervous system disorders, it increases the 
cancer risk in the long run.  
Today, we can launch a manned spacecraft to Mars 
and safely bring it back to Earth. However, the latest 
technology is insufficient to eliminate dangerous 
cosmic radiation that floods through the 
interplanetary area. On Earth we are well-protected 
by the atmosphere and strong magnetic field. These 
belts are called “van Allen Radiation Belts”[1]. The 
ISS is flying within this magnetic field and well-
shielded against radiation. But during deep space 
journey to the Moon or Mars, astronauts and their 

vehicle will travel so far that the Earth's magnetic 
field no longer will protect them. In the interplanetary 
area, the radiation levels will be so high that 
astronauts will pay attention to deadly radiation 
during high SPE/CME periods[2]. 
In order to carry out successful space missions, at 
first, we have to investigate possible troubles that 
may occur during travel while we are on Earth. 
 
II. DETAILS 
 
2.1. The most important issue in space: Radiation  
2.1.a. Health problems in astronauts 
There are plenty of known and unknown damages to 
human by radiation. It is still a dangerous mystery 
that how space radiation will affect the human health.  
For humans, leaving from Earth's well-protected area, 
means exposing astronauts to the deadly galactic and 
solar radiation. For this reason, there are controversy 
about manned deep space missions[2].   
We will analyze health effects of radiation in 2 term: 
 
1- Short-Term Health Effects of Radiation Exposure 
When levels of radiation overrun dangerous levels, 
acute health effects such as skin burns or acute 
radiation syndrome may occur. Beyond certain 
thresholds, radiation can weaken the functioning of 
tissues and may produce acute effects such as skin 
redness, hair loss, radiation burns, or acute radiation 
syndrome[4].  
 
2- Long-Term Health Effects of Radiation Exposure 
The critical issue is the possiblity of cancer. The 
greatest harm caused by the charged ions in the 
human body is the DNA. These high-energy rays can 
break in many different types of DNA chains or 
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destroy them indivudually. That situation will result 
in cancer most likely. The subject of how do these 
rays affect the DNA has not been clarified yet. 
Therefore the best way to beat cancer is to escape it. 
The advanced studies on people exposed to radiation 
showed a significant increase of cancer risk at doses 
above 100 mSv[3]. If we plan a trip to Mars, it will 
take at least 3 years. The rate of radiation exposure 
during this period will be 1.200 mSv. This clearly 
shows the diffuculty of the mission.  
  

 
(Estimated radiation doses for mission types)[2] 

 
An another effect of radiation is on a central nervous 
system. Excessive radiation can cause emotional and 
psychological disorders, the exposed person may be 
under stress[4].    
 
2.1.b. Disorders in technological devices and 
satellites 
Space radiation has a very significant impacts on the 
technological devices. Some of the high-energy 
particles can easily penetrate interior of the electronic 
devices and can cause damages to their electrical and 
software systems. These effects are vary from a single 
event effects to breakdown of the whole system.  
The damages of the space radiaton causes on the 
electrical devices are analyzed in three groups: Total 
ionizing dose, displacement damage and single event 
effects[5].  
 
Total ionizing dose occurs as a result of prolonged 
exposure to radiation and allows it to become 
completely unusable system begins with inefficiency. 
Displacement damage normally takes place in the 
semiconductor parts such as silicon and in the long 
run, makes it unusable too. Single event effects occur 
when the high-energy particles penetrate through the 
sensitive points of the electronical parts. Effects can 
be a hitch in short-term or go up to breakdown of the 
entire system either. 
 
Apart from these, there are 11-year solar cycle factor. 
Every 11-years, the abnormal dose of the solar 
radiation reaches to the Earth's atmosphere. The 
results of the radiation emitted from the sun are very 
crucial for the satellites and spacecrafts that active in 
low Earth orbit. These sun cycles are the subject of 
researches for decades 

2.2. Space Radiation  
Radiation is an energy that emitted into waves, 
particles and electromagnetic waves. While some 
kinds can be seen and felt, some of the types such as 
Gama and X-rays only can be detected by sensitive 
indicators. We do not encounter the presence of the 
radiation only on the Earth[2]. 
  
The sun is the biggest source of radiation for our 
World. Space radiation is composed of 3 kinds of 
radiation: 
 

1. The particles caught up in the Earth's magnetic 
field. (solar particle events), 

2. Thrown particles that results of solar flares. 
After a solar flare or coronal mass ejuction 
occurs, large amount of high-energy protons 
are released into space.  

3. Galactic cosmic rays: These waves are enter 
our solar system for various reasons such as 
supernova explosions or comets. High-energy 
protons and heavy ions within these waves 
travel almost at the speed of light. They are the 
rays that we need to pay most attention during 
the deep space travel. Insufficient knowledge 
that we know about galactic cosmic rays 
makes him even more dangerous[6]. 

 
Besides these rays and particles, there are secondary 
effects of neutrons that released after primary 
interaction. By the impact of high-energy particles to 
a surface (especially aluminum ), neutron releasing 
causes undesirable secondary effects.  

 
Except that a different type of radiation, one mSv of 
space radiation nearly equivalent to receiving three 
chest x rays. We receive an approximately two mSv 
radiation from background. Especially crew members 
could receive higher doses of space radiation during 
space walks missions[7].  
 

 
(Earth magnetic field)[8] 

 

 
2.3. The countermeasures taken against space 
radiation 
Today, atranouts that live in space can not benefit 
from the protection of Earth's atmosphere against 
space radiation.  In addition to these vital protections, 
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during deep space missions, there will be no Earth's 
magnetic field which is the most important protection 
for crew and spacecraft. The countermeasures taken 
against space radiation are as follows[8]: 
 
1. Physical countermeasures: The best protection is to 
stay away from space radiation. Space agencies that 
will send astronauts to deep space are working on to 
shorten tenure as a primary objective. Also the 
missions take place out of the spacecraft is very 
dangerous also. 
2. Structural countermeasures: In order to provide the 
best protection for crew, the parts of the spacecraft 
that the astronauts will spend much of their time, 
should be well-shielded than other parts. That will 
reduce the unnecessary weight. It is not proper to use 
lead in space missions because of its weight. Instead, 
the new materials are tested for alternative 
countermeasures. Some of them are  polyethylene and 
demron. The total weight must also be taken into 
consideration when planning protection shields. 
Because the launch phase is the most critical and 
expensive phase of the project.  
3. Dietary countermeasures: These countermeasures 
includes the drugs are usually taken as a drug for 
reducing the damage of space radiation. Recently, 
there are exciting improvements about antioxidants. It 
has been showed that the antioxidants like C vitamin 
reduces the effects of free radicals.  
 
2.4. Alternative recommendations and new studies 
Some recommendations about the subject are as 
follows[9]:  

1. Presently, the satellites and spacecrafts that are 
in space should be used for basic  radiation 
experiments and simulations.  

2. New or multi materials should be tested for 
better shields ( such as boron). 

3. The knowledge about regolith or regolith-
derived materials that exist on celestial bodies 
should be improved. 

4. Studies and tests on the active shields such as 
electromagnetic shields should be developed.  

5. As a new field of studies about radiation, 
antioxidants can be used against free radicals. 
The products that act as antioxidants in their 
natural habitats should be examined in detail ( 
vitamin  C, A, B1, B3; alpha-lipoic acid, folic 
acid, glutathione (GSH), N-acetylcysteine, Co-
enzyme Q10 and selenium)[10].  

 
As a result of radiation, harmful free radicals arise 
and these unstable free radicals can participate into 
sensitive reactions of our system. The studies of 
antioxidants such as vitamin A and C continue. 
 
CONCLUSIONS 
 
Space technology pushes the limits of science. In 
particular, we have very little experience on space 
radiation. Unfortunately, there is no chance to 
simulate deep space conditions on the ground. 
Therefore, the studies must be continued in a very 
sensitive way. We have seen in the last century that 
nothing is impossible for space exploration. In the 
coming years of  21st century, it is obvious that we 
will see the most dangerous and exciting missions on 
deep space exploration.  
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