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Abstract 
         This article explains about the study ofBlack 

holes with the help of a space observatory called 

theImaging X-ray Polarimeter Observer (IXPE). It 

isoriginally designed and constructed by the NASA 

space                     mission team and it is planned to 

be launched by the year 2020 with a life span of 2 

years expectancy. 

 The main aim of this space mission is to 

study thecharacteristics of a black hole. The studying 

of holes is done by observing the radiation patterns of 

it                       and this is done when a star or a 

planet comes into contact with the black hole and as a 

result of it is, an enormous amount of energy and 

radiation being emitted. The observatory is said to be 

operated at the S-frequency band and Has an 

inclination of zero degrees. X-rays in the Range of 2-

8 Kev are the focus of IXPE. 
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I. INTRODUCTION 

 

       Black holes are one of the strangest objects to be 

present in our universe. They are formed at the end of 

a star’s life.During a star’s lifetime, nuclear fusion 

process takes place converting hydrogen to helium 

and so on. During this phase, radiation is emitted as a 

result of the fusion process and this radiation is 

balanced by the gravity of the star. At some point,iron 

is formed at the fusion process. Unlike otherelements, 

iron does not emit radiation and instead traps it. At 

certain point, the level of trapped radiation exceeds 

the level of gravity and as a result, the star implodes 

in a super nova explosion which results in bending of 

the space time and thus a black hole is born. It 

consists of the star’s entire gravity concentrated at a 

smallcentral core of the black hole called the 

singularity. 
 

The NASA has selected a space mission to 

study about the characteristics of interstellar objects 

such as neutron stars, black holes, quasars, pulsars 

and magnetars. The mission operates with the help of 

a spacecraft specifically designed to study such 

interstellar objects. It is called as the Imaging X-ray 

Polarimeter Explorer (IXPE)andis composed of 

three main parts namely a three-independently 

operating telescope system with a Mirror Module 

Assembly (MMA), a deployable boom, and a Gas  

 

Pixel Detector (GPD) with a star tracker attached 

to its front. Objects such as black holes can heat the 

surrounding gases to more than a million degrees. 

The high energy X-ray radiation from this gas can be 

polarized – vibrating in a particular direction. The 

IXPE mission will fly three telescopes with cameras 

capable of measuring the polarization of these cosmic 

X-rays allowing scientists to answer fundamental 

questions about these turbulent and extreme 

environments where gravitational, electric and 

magnetic fields are at their limits. 

 

II. IMPLEMENTATIONS 

 

Solar Shield:Inorder to operate under the 

prevailing effects of the sun such as solar flares, a 

strong source of divergence of the solar rays is vital. 

This can be achieved with the help of solar shields 

such as optical solar reflector, ceramic cloth sunshade 

or a carbon foam. The telescopes also need an equal 

protection and hence covered with layered sunshade 

to keep them cool. 

Rocket Propellants:Althoughchemical 

propellants are more popular and reliable to use, 

measures can be taken so as to reduce the cost and 

payload as well as the efficiency of the spacecraft by 

using ion engines which use acceleration of atoms 

like xenon ions through a magnetic field. It is 

lightweight and provides a low amount of thrust over 

a very long period of time hence useful for long term 

and deep space exploration. 

But the disadvantage was that the ions 

corroded the walls of the space engine. But it can be 

rectified by diverting the magnetic field around the 

walls to stop ions from bombarding it. Another 

alternative is by using sun as a source of energy fuel 

such as solar sails since photons have no rest mass but 

have energy indicating a small amount of momentum 

possessed so that when they bounce off the craft’s 

surface, they impart their momentum. 

Fusion system is another alternative utilizing 

nuclear reactors to generate plasma that is accelerated 

with a magnetic field. Others use hydrogen atoms that 

are fused together by collapsing lithium rings around 

them to generate pulses of fusion. 

Origami in Spacecrafts:The method of 

using origami in spacecrafts can help fit a lot of 

materials in the space craft with ease and also reduces 
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the load. Some examples are solar array wings using a 

z-folding pattern and a fan folding solar array called 

ultra-flex. They can also be used in starshades where 

extreme bright lights can be shadowed which means 

picturing with better clarity. 

 

III. APPLICATIONS 

 

With the help of the IXPE space system, we 

can enhance our understanding of the physical 

processes that produce X-rays from and near compact 

objects such as neutron stars and black holes. 

We also get to explore the physics of the 

effects of gravity, energy, electric and magnetic fields 

at their extreme limits. 

IXPE addresses key questions in High 

Energy Astrophysics:We get to study what the spin of 

a black hole is like. Not only black holes but we also 

get to study about the various objects of our universe 

such as quasars, pulsars as well as magnetars and 

studying their attributes such as the geometry and 

magnetic-field strength in magnetars. 

 It also answers to questions like whether our 

Galactic Center an Active Galactic Nucleus in the 

recent past and the magnetic field structure in 

synchrotron X-ray sources as well as the the 

geometries and origins of X-rays from pulsars. 

Thus, the study of interstellar objects have 

been made easier with the help of such space 

programs. 

Presence of blackholes, which have been a 

question for many years, is being confirmed.More 

access to the information hidden by the universe. 

Detailed study on black holes and their 

characteristic with much longer efficiency and 

reliable information. 

IV. SUBSYSTEM 

 

The presence of plasma particles are found 

with the help of sensors located at the Detector 

unit.The X-rays viewed by the telescope sends 

information to the Detector unit which study the 

anisotropy of the photoelectrons by interacting them 

with the gaseous medium present inside it. Thus, the 

Detector unit is named as a Gas Pixel detector.  

A Filer Calibration Wheel (FCW) is 

present at the Detector unit (DU) and it includes the 

polarized and non-polarized X-rays to check the 

calibration on orbit. A collimator sits on top of the 

Detector unit (DU) which in combination with the 

X-ray shield along the Mirror Module 

Assemblyblocks Off-Radiations from entering the 

detectors.  

The Detector Services Unit (DSU) provides 

the needed secondary power lines to the DU, controls 

each DU, manages their FCW and high voltage 

operations, provides thermal control of GPD, 

processes and formats scientific data and interfaces to 

the spacecraft avionics. 

During normal mission operations, the 

spacecraft generates 300 W orbit average power 

(OAP); the payload uses ~100 W between the 

different payload elements including thermal control. 

The payload is provided with switched power feeds. 

Each power feed provides unregulated 28 ±6 VDC 

from the spacecraft. 

 

Fig 1. IXPE payload views showing key elements 

 

V. CONCLUSION 

 

Thus, the IXPE space mission proves to be a 

very efficient scientific mission which can provide 

answers to the many hidden secrets of our universe. 

Also, a more advanced version of the scientific 

discoveries will be obtained with the help of this 

mission. 
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