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ABSTRACT

The crime of counterfeiting was known and emerged with the emergence of writing and its widespread use in
various aspects of life. The creation and circulation of counterfeit banknotes is currently on the rise, as a result
of the progress in color printing technology. This is a serious issue that practically affects all countries and has
had a negative impact on developing countries such as Iraq. Therefore, this research sheds light on the ways in
which technology can enhance financial independence and honesty in the use and circulation of paper money
by detecting it using unconventional methods. This is a crucial step towards increasing access to and control
over financial resources. This research includes a method for displaying counterfeit and forged currency
through its image, as counterfeit and forged banknotes of denominations (10000, 25000) Iraqgi dinars were
detected in the laboratory using an optical electron microscope. The results showed the most important
differences and distinguishing marks in each denomination, as each denomination contains a distinctive mark
through which the original and counterfeit currency can be detected. These results presented the most
important steps through which it is possible to uncover an important crime that has been increasing at the
present time compared to the progress of technology, as the methods of forgery, counterfeiting and imitation of
currencies and official and unofficial documents have multiplied.
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INTRODUCTION

The crime of forgery was known and originated with the emergence of writing and its widespread use in
various aspects of life,(1)but writing developed with the development of civilizations and with the increase in
human awareness, documents, papers, and identity documents emerged, which were exposed to various types
of signature forgery(2)Forgery is a change to the truth with the intent to deceive in one of the ways stipulated
by law, a change that may cause harm, while counterfeiting focuses on imitation such as currencies (3).

whether paper or metal, postage and financial stamps, valuable papers and coins, and this is done by imitating
them in any way to be similar to the original, and it is considered an infringement on the sovereignty of the
state and its financial integrity and has many effects and disadvantages on the state's economy, its reputation,
and the confidence of countries and the public in their currencies.(4)Central banks seek to protect their
banknotes, whether by enhancing their security specifications from time to time or by imposing penalties on
those who carry out the forgery process (5).

The process of making money consists of several stages, but nevertheless, the process of counterfeiting money
is one of the most common fraudulent operations throughout the ages, and it is one of the most widespread
operations around the world(6).Counterfeiting money means making money that is similar and identical to the
original currency with high craftsmanship, but it is money without any value that can be discovered in several
ways despite its conformity to the original currency(7).Counterfeit money is money that some people try to use
and trade as real money for the purpose of deception.(8)Counterfeit money of various currencies and
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denominations, whether through counterfeiting coins or paper money, may pose a continuous threat to any
country or person, due to its significant impact on the value of the real currency. (9) Therefore, the state resorts
to including some details and marks to distinguish the real currency from the counterfeit, so security threads
are added as a means of making the counterfeiting process difficult.(10)These threads are placed vertically
outside the center of the paper during its manufacture, and these threads can be easily seen when exposing the
banknotes to light, as this thread appears as a broken line.(11)Counterfeit money is known as making money
that is very close to the original money in terms of shape with high craftsmanship, but it is worthless money
and is used for the purpose of deception, and it may pose a continuous threat to society and individuals due to
its significant impact on the value of the original currency.(12,13)The study aims to clarify the concept of
forgery and counterfeiting and to identify its elements, and to clarify the damage and its forms in this crime
through a group of samples to detect them using modern practical methods.

Research samples

The research includes two types of paper currencies, which are denominations of (25,000), (10,000).The
original currencies were compared with counterfeit currencies of the same denomination.

Study preparation and design:

The current test was planned to be a descriptive examination to detect counterfeit currencies. Starting in
November 2023, the work included collecting counterfeit and original currencies. and studying the most
important differences between them. The optical electron microscope was used to detect currencies, as this
device contains a light source.

First, the sample is placed on a glass slide. The sample to be examined must be thin enough to be transparent.
Then, the slide with the sample inside is placed over an opening in the microscope table. Through a light
source, such as a lamp fixed in the base, the light is directed upwards. The light passes through the sample and
the objective lens located directly above the sample, and is magnified. Then, the magnified image is projected
through the reed (body tube) towards the eyepiece, and becomes even more magnified. The larger objective
lens in the microscope magnifies an image to 100 times the original size of the sample, while the eyepiece
magnifies 10 times the original size.

Figure (1): shows the image of the optical electron microscope.

RESULTS

The results showed the most important differences and distinguishing marks in each category, as each category
contains a distinguishing mark through which the original and counterfeit currency can be detected. The data
were summarized, presented, the results were interpreted, and the most important basic points responsible for
identifying and distinguishing counterfeit currencies from genuine currencies were clarified.
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Figure (2): shows a normal image of the original (highest) and counterfeit (lower) 25000 class, front side and
the other side.

Figure (3): shows a microscopic image of the original (left) and the counterfeit (right) 25000 watermark.

Figure (5) shows a microscope image of the original (left) and counterfeit (right) 25000 series optically
variable ink.
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Figure (6) shows a microscopic image of the original (left) and counterfeit (right) 25000 class transparent
window.
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*This part is an addition to the security marks mentioned and was added by researchers

Figure (7) shows a microscopic image of the original (left) and counterfeit (right) 25000 denominations.

Figure (9) shows a normal image of the original (highest) and counterfeit (lower) 10,000 denomination front
sides.
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Figure (10) shows an under-microscope image of the 10,000 class of the original (left) and Counterfeit (right)
watermark.

Figure (11) shows an under-microscope image of the 10,000 grade of the original (left) and Counterfeit (right)
optically variable ink.

Figure (12) shows an image under a 10,000 class microscope of the original (left) and Counterfeit (right)
transparent window.
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Figure (13) shows a normal image of the 10,000 series of the original (left) and Counterfeit (right)
phosphorescent marker.
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Figure (14) shows a normal image of the 10,000 series of the original (left) and Counterfeit (right)
phosphorescent marker.

DISCUSSION

Counterfeit copies can be identified from the original copies of currencies, by knowing the security marks on
Iraqi currencies, for example, the original Iraqi currency of the denomination of (ten thousand and twenty-five
thousand dinars) contains four security marks and these marks are as follows:(1)Transparent window: Its
characteristics include the appearance of the image of the spiral if its background is white, and the
denomination number appears if its background is black.(a)In the original twenty-five thousand denomination,
the transparent window contains the image of the spiral and the denomination number, but in the case of
counterfeiting, it lacks the image of the spiral and the denomination number.(b)In the original ten thousand
denomination, the transparent window contains the image of the spiral and the denomination number, but in
the counterfeit, the window is not transparent and does not contain the denomination number.(2) Security line:
It is a line made of metal or plastic placed vertically and integrated into the paper and appears intermittently in
the paper and carries the following phrase (Central Bank of Irag).These words are difficult to see directly. We
used a microscope to see them. In all categories, the difference between the original and the counterfeit is in
the inks used in the paper, as the colors of the original paper are clearer and brighter, while the colors of the
counterfeit paper are dim. (1)Watermark: It is a high-tech physical optical event that exists inside the papers
and is not seen unless the paper is exposed to penetrating light. There is a drawing in the shape of a (horse's
head) in Iraqi currencies of all categories. Also, when using a microscope, we will see straight, arranged lines,
while in the counterfeit there are no lines, but rather they are in the form of dots, and even the shape (horse's
head) does not appear when light passes through the paper. This feature exists in all categories. (2)Optically
variable ink: It is a printing ink that contains a high-resolution interference filter in a small structure and
displays two different colors when looking at the original paper straight or sideways under natural light. When
the viewing angle of the eye changes, it presents two colors Different. While the counterfeit is fixed and does
not change because these inks are special for combating counterfeiting and the color angle effect cannot be
reproduced by any high-resolution scanner or color copier or any other device. This mark is found in all
categories.In the ten thousand and twenty-five category there is a phosphorescent mark in the shape of a (palm
tree) that is parallel to the transparent window, when looking at it is silver but when it is copied or a picture of
it is taken it will be colored with certain shiny colors, so if this mark is colored then this currency is
counterfeit.

CONCLUSIONS

These results presented the most important steps through which it is possible to reach the detection of an
important crime that has been increasing at the present time compared to the progress of technology, as the
methods of forgery, counterfeiting and imitation in official and unofficial currencies and documents have
multiplied. The possibility of determining the difference between forgery and counterfeiting in paper
currencies has become an important issue at the present time. Studies and research must be focused on this
topic. One of the most important duties of the criminal investigator is to have experience in this aspect to
reduce this problem.
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