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Hacking 
 

 
(Picture courtesy: Google image) 

Hacking ɀ a much familiar word ÆÏÒ ÔÏÄÁÙȭÓ hi-tech 

digital era people. This is a very common and also an 

important word in the world of information 

technology. The meaning of hacking is unauthorized 

access to a computer system for some unlawful 

purposes. Interestingly, computers or internet is not 

ÔÈÅ ÏÒÉÇÉÎ ÏÆ ÔÈÅ ÔÅÒÍ ȰÈÁÃËȱȢ )Ô ÏÒÉÇÉÎÁÔÅÄ ÉÎ ÔÈÅ ÙÅÁÒ 

ρωφρ ×ÈÅÎ ÓÏÍÅ ÍÅÍÂÅÒÓ ÏÆ -)4ȭÓ 4ÅÃÈ -ÏÄÅÌ 

Railroad Club trying to modify the functions of high-

tech toy train developed by them. They hacked the 

system and improved it. Later on, the same group 

moved on from toy trains to computers. To know 

hacking, first, we have to understand about hackers, 

because hackers are the persons behind the hacking. 

Hackers are the intelligent and skilful persons 

with immense knowledge in computer and internet 

who can enter into a computer system by breaking the 

security codes and steals the important for their own 

benefits. Actually, hackers are very expert computer 

programmers. They are digital thieves. 

It is said that the hacking culture is the 

brainchild of a group of very brave computer 

programmer and system designers of Massachusetts 

Institute of Technology, USA and of two other 

institutes. During the 7th decade of 20th century, 

hacking entered into computer hardware and later on 

in 8th and 9th decades it entered the software world. 

What a panic consequence can be created by hacking, 

we the Indians experienced it while the data of ATM 

Cards of many customers of SBI and other banking 

institutes were hacked in 2016. Nowadays, maximum 

hackings happen through the internet. So, people have 

a perception that hacking is an information technology 

or internet related activity only. 

To understand hacking better, first, we have to 

know about the hackers well, because hackers are the 

persons behind the hacking. Hackers are the person 

who finds out the loopholes in the computer, internet 

security system and enters the system by breaking the 

security precursors. They are highly skilled in this 

field. We can say they are the magicians of computer 

programmes. The main key to hacking is computer 

programming. The main aim of maximum hackers is to 

divulge the secrets and important information stored 

in computers or to use that information for their 

personal gain. Generally, important information or 

data in computers kept secured with some very strong 

security codes. We can say these codes as password 

also. A hacker enters the system using a computer 

program prepared with their super intelligence to 

break the security codes and steals the important 

information stored in the computers. The aim is 

generally personal benefits. Hackers are divided into 3 

categories depending upon their purpose of hacking ɀ 

Black Hat Hacker, Grey Hat Hackers, and White Hat 

Hackers.  

Generally, people have a negative impression 

about the hackers. Most of us think them as evil 

geniuses who use their knowledge to create havoc 

and public nuisance. They believe that hackers steal 

data illegally and thus create a hazardous situation 

always. For them, hackers and criminals are of the 

same level. This may be because the media gives 

publicity to the hacking by the Black Hat Hackers as 

this affects the common people more. The Black Hat 

hackers steal data from distant computers through 

the internet. These hackers are unethical or illegal. 

The White Hat Hackers are good or Ethical Hackers. 

They generally hack for their own entertainment 

only. They hack their own computers so that they can 

be able to trace out the weak part of the security and 

can make it stronger. They solve the security-related 

problems. The Grey Hat hackers are of the medium 

level hacker. They can neither be said as good hackers 

nor be a bad hacker. They also do it for their own 

entertainment. The difference between Grey Hat 

Hacker and Black Hat Hackers is that the first one 

alerts the concerned authorities about the 

weaknesses of the network system and if necessary 

they provide solutions against money. But 2nd one 

does only and thinks about their own benefits.  

4ÈÅ ÔÅÒÍ Ȭ(ÁÃËÅÒȭ ×ÁÓ ÆÉÒÓÔ ÕÓÅÄ ÉÎ ÁÎ ÁÒÔÉÃÌÅ ÅÎÔÉÔÌÅÄ 

Ȭ(ÁÃËÅÒÓ 0ÁÐÅÒÓȭ ÉÎ ρωψπ ÉÎ Á ÊÏÕÒÎÁÌ 'Psychology 

4ÏÄÁÙȭ ÐÕÂÌÉÓÈÅÄ ÆÒÏÍ ÔÈÅ 53!Ȣ )Î ρωψςȟ Á ÆÁÍÏÕÓ 

Hollywood movie TRON showed how one can enter 
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into a computer system by using the software. There, 

the actor Cavin Flin used CLU software and enters 

every easily to ENCOM computer system. By the time 

1983, it became a common practice among the 

computer companies to break the computer security 

systems by hacking. But still, the common users were 

not much aware of hackings. But, it is another 

(ÏÌÌÙ×ÏÏÄ ÍÏÖÉÅȟ Ȭ7ÁÒ 'ÁÍÅÓȭȟ ÐÒÅÓÅÎÔÅÄ ÈÁÃËÉÎÇ ÉÎ 

such a way that a people started believing that hacking 

ÁÎÄ ÈÁÃËÅÒÓ ÁÒÅ ÒÅÁÌÌÙ ÇÒÅÁÔ ÔÈÒÅÁÔÓ ÔÏ Á ÎÁÔÉÏÎȭÓ 

security. The beliefs became reality when in the very 

ÎÅØÔ ÙÅÁÒ Á ÔÅÅÎÁÇÅ ÈÁÃËÅÒÓ ÇÒÏÕÐ ÎÁÍÅÄ ȬÔÈÅ τρτ3ȭ 

created havoc throughout the America and Canada by 

their hacking activities. This incident nicely illustrated 

ÉÎ ÔÈÅ ÃÏÖÅÒ ÓÔÏÒÙ ÁÓ Ȭ"Å×ÁÒÅȡ (ÁÃËÅÒÓ ÁÔ ÐÌÁÙȭ ÉÎ ÔÈÅ 

magazine NEWSWEEK of USA. And this is the first time 

that a leading magazine in the world used the Term 

HACKING openly and widely. 

Nowadays hacking is used as an alternate of 

war against an enemy nation. Or we may say it as 

another new form of war. In this digital era, the 

defence and economy system of a country also 

depends on or controlled through information 

technology. If the economic system of a country can 

be devastated by hacking it, then it will result in a 

ÆÁÒÍ ×ÏÒÓÔ ÃÏÎÄÉÔÉÏÎ ÔÈÁÎ Á ÄÉÒÅÃÔ ×ÁÒȢ 4ÈÁÔȭÓ ×ÈÙ 

nowadays we can see many attacks on banks and 

other financial institutes through hacking. 

There are different Acts to prevent the 

unauthorized accessing of computers, like the 

Information and Technology Act, 2000 (IT Act) in 

India and Computer Fraud and Abuse Act (CFAA) 1986 

in the USA. We can come to a conclusion that hacking 

is a brilliant computer skill and we can use it for a 

good reason and for the progress of mankind. Still, if 

somebody finds a reason to do the hack with the 

wrong intention, we can also find a way to prevent it. 
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Recreating Baby Universe 
  

(Picture courtesy: Nebraska Today) 

Abstract: We will discuss  a class of experiments, 

commonly termed as Relativistic Heavy Ion Collision 

experiments that are being currently conducted by 

multi -national collaborations at various centres 

across the globe. Ions of heavy elements like gold 

and lead are accelerated to nearly the speed of light 

before colliding, thus creating drops of matter in its 

most primordial form, as it was in the just born 

universe.  

Much of what we are today has got to do with our 

past, particularly our childhood- where and when 

we were born, what education we received, what 

friends we made, how life treated us etc. Those 

formative years are the most crucial in deciding the 

trajectory that we are to follow in the rest of our 

life. This seems to hold even in mathematical 

physics. For example, the dynamics of a particle 

that is encoded in the time dependence of its 

trajectory depends as much on the governing 

differential equations that follow from some 

empirical laws of physics, as on its initial 

conditions that we have to supply. Thus, initial 

conditions are an essential ingredient towards a 

holistic understanding. In this article, we will 

discuss about the initial condition of our universe 

and how it is being recreated and studied under 

controlled conditions in laboratories.  

Most cosmological evidences favor the Big Bang 

theory of the birth of the universe. Thus, the universe 

was not always this large. In the earliest epoch, it 

occupied only an infinitesimal volume. Since energy 

can neither be created nor destroyed, all the energy of 

the current day universe was once contained within 

this small volume, resulting in large energy density 

and temperature. Matter in such extreme condition  

 

Figure 1. (Color online) The expansion and cooling of the 

universe with time. Starting from the hot and most symmetric 

phase of matter, the expansion of the universe resulted in 

cooling leading to symmetry breaking, structure formation 

and finally to current day intelligent life [1]. 

was nothing like what we see around us today. The 

whole universe was a hot soup of elementary 

particles like quarks, gluons and leptons. In the 

present world with much cooler temperatures, these 

building blocks of matter are mostly locked up 

within the atoms that contribute to complex and long 

molecular structures giving rise to the rich diversity 

of chemistry and biology, see Fig. 1. Relativistic 

heavy ion collisions are terrestrial experiments that 

aim to recreate the early universe by colliding nuclei 

of heavy elements like gold, lead etc, see Fig. 2. As a 

result of the collision, large energy is pumped into a 

tiny volume, resulting in heating up the matter there. 

This large energy sets free the quarks and gluons 

residing inside the protons and neutrons of the 

nuclei of atoms, for the first time ever since they got 

conned as the universe cooled in its early days. This  
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Figure 2: (Color online) A comparison of the standard 

model of Big Bang cosmology of the universe (above) [2] 

versus the standard model of the Little Bang in terrestrial 

experiments (bellow) [3]. The earliest snapshot of the 

universe that is available to us is the Cosmic Microwave 

Background Radiation (CMBR), which is constructed out of 

those photons that decoupled from matter when the 

universe was 3,80,000 years old (for an understanding of 

the time scales, if your current age is 20 years, the CMBR 

to the universe is similar to your 5 hour old photograph.). 

There is no direct access to the younger universe. However, 

we can now recreate it in Relativistic Heavy Ion Collision 

experiments by producing matter in the Quark Gluon 

Plasma phase. Thus, analysing the properties of this exotic 

state of matter, we hope to unravel several mysteries of 

the universe in its early days. 

hot medium of quarks and gluons is commonly 

referred to as the quark gluon plasma (QGP), a 

phase of matter that permeated the entire universe 

when it was a toddler.  

While to produce QGP all you have to do is to 

collide heavy ions at relativistic energies, a still 

bigger challenge is to study its properties. This is 

because of the confinement property of strong 

interaction between quarks and gluons, one of the 

four fundamental interactions (the other three 

being weak, electromagnetic and gravitational 

interactions) which ensures that the QGP created 

quickly hadronises within 10-22 seconds and the 

detector registers only protons, neutrons and other 

hadrons (and not free quarks and gluons). 

Nevertheless, large progress has been made over 

the last decades and several remarkable properties 

have been confirmed. With temperatures of around 

4 trillion degrees Celsius (which is 2,50,000 times 

hotter than the sun's centre) it is supposed to be 

the hottest man-made object [4]. Secondly, the QGP 

seems to be the most perfect fluid [5]. Thirdly, a 

recent measurement suggests that the QGP created 

in these collisions is also the most vortical fluid 

with spinning speeds 10 billion trillion times faster 

than powerful tornados [6]. There are also 

suggestions that the largest electromagnetic fields 

are probably produced in these collisions.  

A thorough understanding of the QGP phase 

created in Relativistic Heavy Ion experiments is 

expected to shed light not only on the deep secrets 

of the earliest epoch of creation, but also on the 

workings of the quantum theory of the strongest 

fundamental force between elementary particles, 

Quantum Chromodynamics, much of which is open 

to speculations. India has a strong community of 

physicists working on experimental as well as 

phenomenological and theoretical aspects of the 

physics of Relativistic Heavy Ion collision 

experiments and its connection to the experiments 

and its connection to the understanding of the 

strong interaction phase diagram and early 

universe. It is possible to work under their 

supervision on this topic through internships 

(preferably final year B.Sc. onwards), as regular 

Ph.D. candidate and postdoctoral fellow.  
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