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ABSTRACT

According to the information given by recent published data , more than
150 million landmines are buried in more than 70 countries, among them is
Egypt . In Egypt, more than 23 million landmines lie buried in the northern
parts of the western desert and western parts of Sinai . These mines are
triggered accidentally by civilian activities, ravaging the land and killing or
maiming a lot of innocent civilian people . For humanitarian demining , the
removal of landmines already in the ground is very difficult and quite costly.
Inaddition, detecting minimum metal antipersonnel mines and distinguishing
them from the metallic debris of a minefields is difficult with current
available detectors.
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INTRODUCTION

Landmines were first developed and used during the first World War, to stop tanks rolling
right over their battle lines . By the time the second World War started in 1939, a much more
effective light weight explosive called TNT, had been developed and much better antitank
mines could be deployed . Three hundred million of them were laid , almost two third of them
by the Soviet Union . However, advancing troops, soon found they could remove the antitank
mines by hand . So the next development in mine technology emerged mines designed to
explode under the pressure of a human foot. These were laid close to the antitank mines to
protect them [1].

Antitank (ATs) and antipersonnel (APs) mines played a controversial role in Vietnam war.
During the early of 1960s, the United States began using new, smaller, remotely delivered APs
mines, which could be dropped by thousands from airplanes over a broad region. The same
method of randomly scattering mines was used by the Soviet Union during its invasion to
Afghanistan, in the 1980s

Recently , mines become a weapon of choice in smaller skirmishes and civil war largely
because they are so cheap (few bucks) and easy to obtain. Instead of being used to protect
military positions , mines are often used to terrorize and demoralize civilians; Bosnia and
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Croatia now have millions of landmines to deal with many of them planted around wells,
rivers , power sources, buildings and other high- traffic areas [2].

According to official figures, more than 150 million landmines have been laid in several
countries, among them is Egypt, with more than 23 million land mines lie buried in the
northern parts of the western desert and in vast areas in the western part of Sinai.

Demining operation using conventional methods even with most recent techniques is slow ,
costly and dangerous . Therefore , the removal of all landmines laid already in the ground will
be costly. Some estimates put final tab as high as $ 100 billion . Perhaps, the only thing more
costly will be to leave them in the ground [3].

It is therefore of the highest priority and prime importance that scientists in each discipline
share their knowledge and result of their experiments to design solutions for humanitarian
demining with techniques efficient in terms of safety, reliability, costs and speed , and to
tackle the problem from a technical point of view by the identification of the variable that
determine the complexity of demining operation [4].

NUCLEAR TECHNIQUES

Among the techniques which could be used to identify the explosives charge itself, is the
nuclear detection methods applying neutrons and nuclear quadrupole resonance. These
methods are the most promising at the current stage of development, especially in the aviation
security .The interest of nuclear techniques is related to their capability to detect mines at
large depths and their capability to recognize sensitive elements of the explosives in mines
such as hydrogen , carbon , nitrogen and oxygen .These elements, however, are found in soil
with different elemental ratios and concentrations. This makes it possible to distinguish
mines from soil . nevertheless, only few nuclear methods are of interest as soon as the false
alarm rate is expected to be low . This can be achieved if all the explosive constituents of the
mine are detected with an analysis of their ratios and to compare them with reference data
from a data base .

The nuclear techniques are performed via thermal neutron analysis, fast neutron analysis,
and combination of thermal and fast neutron analysis. It could be performed using the
quadrupole moment of nitrogen to detect the presence of compounds such as TNT. A detailed
discussion of these methods is given below [5].

Thermal Neutron Analysis

Thermal neutron analysis,TNA relies on the activation via neutrons emitted by a
radioisotopic source of the nitrogen nuclei, abundantly contained in most explosives.The
activated nitrogen nuclei emit specific gamma-rays which can be detected quickly .Sensors
based on TNA yield good results for antitank mines but not for antipersonnel mines which
contain a smaller explosive volume [6]. Another drawbacks of TNT include system complexity
and limited depth at soil penetration (10 -20 cm).
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When a thermal neutron is captured by a nucleus, the following reactions take place ;

The 15N" de -excites to its ground state by the emission of one or more gamma-rays of energies
up to 10.82 MeV. This reaction has a capture cross section of about 80 millibarns ; the
hydrogen cross section is four times more and the capture reaction rate is almost 400 times
larger for hydrogen than for nitrogen .

Fast Neutron Analysis

Fast neutron analysis ( FNA ) uses the gamma-rays which are produced by inelastic
neutron interaction whose energy is determined by the element in which the incident neutron
interacted . Thus, measuring the energy and origin point of the gamma-ray determines the
element present and its location within the ground . The measured gamma-rays give a three
dimensional image of the source by separating out the gamma-rays from each element.

Fast neutrons especially those with energies above a few MeV, are capable of penetrating
materials depth sufficient for identification of mines at depths up to 50 cm in ground . While
limited by the mean free path of neutron and gamma-rays and by the noises coming from
equipment and from the soil around the mine . Other distinct factors make fast neutron
detecting technique very promising are [7],

1. The interactions of neutron with materials are very sensitive to the neutron energy and
the nuclides in the material, and this makes it possible to determine these nuclides (and
have the corresponding chemical elements) by monitoring the neutron interactions in
various ways.

2. In case of explosive materials are the element, hydrogen , carbon , nitrogen and oxygen
(HCNO) which differ strongly from one - another in their interactions with neutrons and
can thus be characterized via the different reactions .

3. The energy spectrum and time of arrival of prompt gamma-rays which are excited by
inelastic neutron scattering in the interrogated material can by measured .

4. Different elements are identified via their characteristic gamma spectra and the time
measurement is used to locate the position of different scatter.

The neutron techniques utilize either fast neutrons for the identification of elements such
as carbon and oxygen or thermal neutrons for the measurement of elements such as nitrogen.
Detection of all elements from mines is only possible using neutrons at energy higher than 9
MeV. 14 MeV neutrons emitted in pulsed mode allow to separate the different reactions by
the time at the microsecond scale. A SODERN small size sealed neutron tubes are best used in
pulsed mode and is turned off after used [8]. The neutron tube produces in the pulsed mode a
train of 14 MeV neutrons pulses a few (is wide ( 10- 15 |j.s ) . Figure 1 shows the time
sequence of the nuclear reactions taking place .
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The fast neutrons impinge on the object to be interrogated and a series of nuclear
reactions such as ( n , n y ) and (n, p y ) with nuclei of C and 0 , which have a large cross
section for these reactions. Slowed -down neutrons to energies about 1 eV (through the
collision with soil and explosive nuclei) interact with the H, N, S, Cl and Fe nuclei and emit
prompt gamma-rays through (n, y ) reactions. The same set of gamma-ray detectors will be
used to measure the gamma-rays produced from fast and thermal neutron interactions as well
as those gamma-rays emitted from elements such as Si and P that have become activated after
a predetermined number of neutron pulses. Different modes of gamma- rays produced during
different sequences of operation mode, are stored at different sections of the acquisition
system and are used by the analyzing codes to give information for ratios and concentrations.
Therefore , by utilizing gamma-rays produced from fast neutron reactions , thermal neutron
reactions and activation reactions a large number of elements contained in the object can be
identified [9].
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A schematic diagram of the experimental arrangements for landmine identification by
nuclear technique is shown in Fig.2 . The system consists of shielded neutron container for
accommodating a sealed tube neutron generator with emission rate up to 109 n /s, or a sealed
tube neutron source of Californium-252 with an approximate activity of 100 m Ci ,
corresponding to an emission of about 4.5 x 108n/s . The source container will be made from
lead and borated high density polyethylene with thickness quite enough to reduce the
background level at 4 meter distance from the source to a maximum dose rate of 2.5 (i Sv/h
public maximum permissible level. This radiation level is only when the neutron generator is
on or when the source house is charged with the Californium -252 neutron source. The
detectors array holders will be provided with a mechanical adjustable system for adjusting the
detector inclination angle for maximum counting rate . These adjustments will be performed
by stepping motors with power supply units controlled by a computerized controller.

Neutron Source

Shielding Shielding

Detector Detector

Fig.2 . Shcmatic Diagram of The Experimental Arrangements
For Landmine Identification By Nuclear Technique

During the Held operations, the detection system will be fixed in front of a vehicle ( at a
distance approximately 50 cm above the ground ) or carried by a an aerial vehicle operates in
vertical take-off and landing modes and can be operated manually. Other electronic
equipment including power supplies, discriminators, data acquisition systems, computers and
controller units will be placed inside the vehicle in a local operation mode.
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Nuclear Quadrupole Resonance

Nuclear Quadrupole Resonance ( NQR ) relies on the resonant response of certain nuclei
possessing electric quadrupole moments. In case of mine detection , NQR technique uses the
quadrupole moment of nitrogen nuclei to detect the presence of compounds such as TNT. The
NQR detects RDX material well but it does not efficiently detect TNT, the chief substance in
mine explosives . To achieve a better detection efficiency of TNT by NQR, the signal to noise
ratio for TNT has to be increased . This is a priority in current NQR research [10].

NQR has the advantage that there are essentially no false positives , but the techniques
possesses these problem ,

1. It cannot detect explosives within conductive materials and thus will be useless against
metal mines .

2. Sensitivity is limited for TNT and in particular, it is necessary to use a non optimum
probe coil arrangement to detect mines from the surface.

3. The method works even if the mine is surrounded by materials found in soil.

CONCLUSIONS

1. None of the well know landmine detection techniques has the capability to detect mine in
various environments. Therefore, a combination of techniques is required.

2. Explosive materials are rich in nitrogen which serves as a bonding agent as well as with
oxygen which is the oxidizer. Therefore, the mine identification technique must detect the
nitrogen content together with the oxygen content.

3. Detection techniques with high energy neutrons from pulsed neutron generator can offer a
viable solution to the problem of landmine detection and removal in terms of safety , and
efficiency. They can offer the unique feature of unambiguous identification of the hidden
object through either partial or complete chemical characterization .

4. A nuclear sensor based on TNA and FNA could be used with other currently used
techniques to increase the detection efficiency, and greatly enhance the level of safety and
reduce the demining cost*

5. Removal of all landmines already in the ground is very costly, but the only thing more
costly will be to leave them in the ground .
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Mosque of Amr Ibn El-Aas

This is the first and oldest mosque ever built on the land of Egypt. Erected in 642 AD
(21 AH) by Amr Ibn al'As, the commander of the Muslim army that conquered Egypt,
the mosque is also known as Taj al-Jawamie (Crown of Mosques, al-Jamie'al-Ateeq (the
Ancient Mosque) and Masjid Ahl ar-Rayah (Mosque of Banner Holders).

The mosque is said to have been built on the site of Amr Ibn el-As's tent at Fustat, is the
oldest existing mosque, not just in Cairo, but the entire African Continent. Located north
of the Roman Fortress of Babylon, it is actually on the edge of Fustat, the temporary city
founded by Amr, and was an Islamic learning center long before El-Azhar Mosque. It
could hold up to 5,000 students.

The mosque was originally built on an area of 1,500 square cubits, overlooking the Nile.
The
initial structure was quite simple; with walls bare of any plaster or decorations, but
without niche (miharb), minaret or ground cover. It had two doors on the north and two
others facing Amr's house.

The mosque area remained unchanged until 672 AD (53 AH), when Musallama al-
Ansari, Egypt's ruler on behalf of Caliph Mu'awiya Ibn abi-Sufian undertook expansion
and renovation works for the mosque. Walls and ceilings were decorated and four
compartments for "muezzins" (callers for prayers) were added at the corners, together
with a minaret, while the mosque ground was covered with straw mats.

In 698 AD (79 AH), the mosque was demolished and expanded by Abdul-Aziz Ibn
Marwan, Egypt's ruler. Once again in 711 AD (93 AH), the mosque was demolished by



Prince Qurrah Ibn Shuraik al-Absi, Egypt's ruler. Upon the orders of Caliph al-Waleed
Ibn Abdul-Malek, the mosque area was enlarged, a niche, a wooden pulpit (minbar) and
a compartment and copings of four cloumns facing the niche were gold-coated. The
mosque had then four doors to the east, four to the west and three to the north.

Under the Abbasid state, successive additions and repairs were introduced. In 827 AD
(212 AH), Abdullah Ibn Taher, Egypt's ruler on behalf of Caliph al-Ma'moun ordered an
equivalent area to the north to be added to the mosque, thus bringing its total area to its
present level of 13,556,25 square metres. (112.3m x 120.5m). However, the Fatimid
period was the gold era for the mosque, where gilted mosaics, marble works, a wooden
compartment and a moving pulpit were introduced and part of the niche was silver-
coated

The last structural amendments in Amr Mosque were made during the rule of Murad
Bey under the ottoman era, in 1797 AD (1212 AD). Because of the collapse of some
columns, the interior of the mosque was demolished and rebuilt. As a result, eastern
archades were repositioned so as to be perpendicular to the mihrab wall. Accordingly,
arches were extended across windows. Two minarets were built and are still extant.

Amr Mosque was not merely a place of worship but also served as a court for settling
religious
and civil disputes. Moreover, teaching circles were organized either for general religious
preaching or teaching lessons in Quranic sciences, jurisprudence and Prophet
Muhammad's Tradition (Hadith) as well as letters.

The mosque incorporates elements of Greek and Roman buildings, and has 150 white
marble columns and three minarets. Simple in design, its present plan consists of an
open sahn (court) surrounded by four riwaqs, the largest being the Qiblah nwaq. There
are a number of wooden plaques bearing Byzantine carvings of leaves, and a partially
enclosed column is believed to have been miraculously transported from Mecca on the
orders of Mohammed himself. There are many other ancient legions related to the
Mosque



The Mohammad Ali (Alabaster) Mosque

Designed by the Greek architect Yussuf Bushnaq, The Mohammad Ali (Alabaster)
Mosque in the Citadel was begun in 1830 (finished in 1857) in the Ottoman style by
Mohammad Ali Pasha, ruler of Egypt, and founder of the country's last dynasty of
Khedives and Kings The mosque is the Tomb of Mohammad Ali and is also known as
the Alabaster Mosque because of the extensive use of this fine material from Bern Suef.
Its two slender 270 foot minarets are unusual for Cairo. From the arcaded courtyard,
visitors have a magnificent view across the city to the pyramids in Giza. Just off the
courtyard is the vast prayer hall with an Ottoman style dome which is 170 feet above.
The parapet to the southwest offers a good view of the Sultan Hassan and Ibn Tulun
Mosques and of Cairo itself. Perhaps because of its location, it is one of the most
frequented Mosques by tourists.



The Refa'i Mosque

Designed by Mustapha Fahmi with a Bahri Mameluke style, the Refa'i Mosque faces the
Sultan Hassan Mosque and is named after a Muslin holy man, Shekh Ali Abu El-
Shoubak who is buried here. The mosque was completed in 1912 by Max Herz Pasha
and was constructed at the order of Khoushiar, mother of the Khedive Ismail. The
mosque also became the Royal Crypt of Egypt's last dynasty. It was built on the former
site of the Sheikh ar-Rifa'i zawia and covers 75,350 square feet.
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