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Position of the United States Concerning Palestine

and Jerusalem Issues 1947-2012

Abstract :
The most prominent foreign policy of the United States in terms of

intellect are :
1 - subordination of L5, foreign policy positions in the premises of

2

Christian thought as a rightest that religion occupies a prominent
place in the hearts of American axpayers, of different strata and
aspects of life. Thus the biased positions of U.S, administrations
for Israel in the occupation of Palestine and the displacement of
its people, and in investigation of the prophecies of the Bible.

The foreign policy of U.S, administrations reflected a great deal of
pragmatism in the positions of the Arab-lsraeli conflict as well as
the use of some ambiguity to the extent of discrepancy in order to
cover up their positions in support of lsrael's continuous offensive
against the Arabs and delude the Arab side on the authenticity of
the American role in achieving just peace.
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Imbalance in the Environmental system and the
Deseriification phenomenon

Dir. Majid Muter Abhdul Karcem

Abstract:

The elements and constituwents of environment move in this
universe according to specific and balanced ratios to meet the needs
of living creatures and to guarantee the continuity of life on earth as
well as providing an efficient , intact and safe environment .

This interaction and interrelation between the elements and
constituent of environment , whether animate or inanimate and their
concise symmetry allow their to living as function properly for the
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sake of maintaining life . This is known as { Environmental Balance ) .
This balance means that the elements and constituents of
environment are kept in their original ratios as they were ereated by
God The Environmental Balance and its strict system might be
disturbed and disintegrate due to any deficiency in one of the
elements or constituents of any deficiency system . Thus disturbance
and imbalance take place . coupled by a failure to maintain life. This
result in [ Environmental Disintegration } which includes so many
serfous environmental problems , one of which is the desertification
phenomenon which is considered as ome of the environmental
disasters which threaten human communities all over the werld . The
Arab homeland and in Irag .

This phenomenon is an inevitable result of the negative changes
and disturbances in the environmental system . This paper attempis
to prove and emphasize the relation between the imbalance in the
environmental system and the resultant desertification phenomenon .
It also seeks to emphasize man's moral responsibility to words his
cavironment.
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Re-engineering Service Operations and its Impact on
the Success of Small Projects.

Abstract:

The research aims at studving the impact of re-engineering
service operations in making small projects successful. The study
adopted an analytical approach to data collected from the registry of
the samples of the research , such as sales registry and day to day
expenses using (SPSS) in analyzing the data of the research. The
main result of the study showed that the re-engineering of service
operations play an important role in making small projects successful.
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The Extent of the Supervision and the Internal Auditing
Sections Commitment fo the Modern Professional
Standard for the Internal Auditing in
Official universities

Instructor Fidaa Abduol -Majeed Sabbar

Abstract:

Internal awditing is Considered to be an important part of the
internal supervision system and one of the main tools and represents
an independent function inside the governmental administrative unit
which is directly connected to the to the highest administration of
these units It carryvs out the analysis and examination operations in
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arder to assure the correction of the financial data and its accuracy
and it works on developing the administrative operations and
participation in performing its work actively and proficiently. The
research problem is represented by the weakness of the supervision
and internal auditing sections in the colleges of Al- Mustansiriva
university because they didn't apply the common the modern
professional standards of the internal auditing while these standards
represent the basis and principles which should be applied by those
sections.

The rescarch aims at revealing the importance of the commitiement
to these standards to develop the performance of these section and it
has been analysed the findings of the survey .One Sample from the
internal auditing section in the conncil and the Colleges of Al-
Mustansiriva university is about the extent of their Committement to
the work according to the modern professional standards of the
internal auditing.

The research preseats many Conclusions and recommendations.
One of the most important conclusions is the performance weakness
of the internal auditing section because they did not apply these
standards. The most impartant recommendations are represented by
the Committement of these sections to the application of these
standards through anditing staff training courses to Show the validity
of these sections work according to these standards .
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Knowledge Orientations of Advanced
developed Industrial Economies

Abstract:
The current transformation process in advanced

Economies toward knowledge is the results of continuous series of the
processes . Thus is the significance of this study which focuses on
those transformation which led to transformation towards knowledge
economy .Howevere, the transformation of advanced induostrial
economy towards knowledge through the reliance on the technology
of information and communication creates a problem with the
developing countries because it widens the present gap. This study
aims at analyzing the direction of current transformation in
advanced economies toward knowledge and how to make use of it
and to recogmize the future orientations of the transformation
participating in adopting a developed method depending on those
orientations,
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The Selling suspected Rights;

A Study in fragi Leg is lation

Abstract:

This study has treated a special type of Selling contract. This
type of contracts is visualized when two parties disagree about
specific rights or disagree about the owned rights, then one of them
want to sell them. So, this contract be on wncertain rights of a seller
and it will be valid at the time of contraction. A Selling contract has a
specific feature .that is, the right of restoring a property that was
given up.

The study was divided into two parts, the first one was about
the determination of the general boundaries of selling the suspected
rights. While the second part was about the explanation of the
indications of suspected rights selling, The study was concluded by

results and recommendations.
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Abstract:

This research deals with the taxation treatment of woman and
the rights which have been granted to her by the lawmaker in the
Iragi law of income tax in force no. 113 in 1952,

There are several reasons which stand behind choosing this research,

the most important ones are:

1 — We believe that this tvpe of study is considered positive to
consolidate woman's taxation in Iraqg and to reveal taxation legal
sides which are rarely dealt with in other researches .

1- Explaining woman's taxation may help her to demand for these
rights since it is a matter of fact that any person can not defend
and demand his or her rights unless he or she is acquainted with
his or her rights .

3 — As we know , the subject matter of woman's taxation rights have
not been mentioned in a research or an independent study except
for extracts here and there inside references and sources .
Therefore, we want to shed light on consolidating the taxation
awareness and strengthening the principle of the taxation to
confirm that the taxpaver should be acquainted with his rights
and duties as well .
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Designing New Coefficients for the Discrete Wavelet
Transform Depending on a Mathematical Method
and Applied in the Hiding Process of
the Speech and the Image

Frolessor
DL Abad Al-Majecd Hamza by, Hana's M. Salman Dir. Layla Matier Massir
AlL-Nussir Computer Science Dept.  Highway & Transportation
Mimsiry of Higher University of Eng Dep. College of Eng.
Education Technology AlL-Mustansiriyoh Universty
Abstract:

Owing 1o the increasing importance of the Mathematical
transformation and in solving various scientific problems, and also
the steganography which concept has developed more and more, with
its expansion in performing security and Hobustness for the digital
data for any media and for decreasing the capacity of storage and
increasing the speed in transmitting and receiving, in this research,
we use the discrete wavelet transform as a comparative study
through the hiding methods, which is applied in the time domain, The
statistical term MSE is applied which is always used for comparative,
and another term MAPE is added as a supporting term and then
calculated the PSNR to measure the quality of the images and
speeches after reconstruction depending on the twe terms. The
Colored images are applied because of their high specifications and
large area in the storage through hiding processes, which depends on
the (LSB) method of hiding. In this research it is methods proposed
for designing new coefficients depending on the filters Haar and DB-
4, and the design depended on a8 mathematical method; As an
application for the comparative and proposed methods, it depended
on asample of (24) persons. Whose images and speeches were taken
to apply the process by hiding speech through the image for every
person, and then applied the transformations depending on the
proposed Algorithms. The program is designed uwsing Matlab
language, and then a comparison is applied between the used
methods which showed high quality in reconstruction and performed
proposed methods in the security depending on mathematical
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transform and not only on the methods of ciphering of data through
hiding and this method gives a high robustness for data hiding.
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Isolation and Identification of Opportunistic Fungi
Associated with Chronic Suppurative Otitis
Media at AL- Diwaniyva Province

Abstract:

A total of 236 clinical specimens from patients in the
consultant of the { E. N, T. ) in the General Teaching Hospital, Al-
Diwaniya province were collected during the period from September
to May, to detect opportunistic molds and yeasts which caused this
infection. The age of patients ranged from 6 months to 70 vears.
Results showed that 210 specimens { B8.98 % ) were recorded as
(CSOM) infections. It was found that 17 species belonging to 7
genera appeared in 308 strains distributed between 146 from females
and 162 from males. Aspergillus was the predominant genus, which
i5 found in 184 specimens (59.74 %) and followed by the genus
Candida in 42 specimens ( 13.64 % ) , and other genera on a lesser
scale.
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Enhancement of Free Convection Heat Transfer
Coefficient by Cavity making in Horizontal
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Ekectrical Power Technigues Engineering Department,
Al-Ma"'moeon University College

Abstract:

A npatural convection heat transfer from horizontal flat square
surfaces with square cavities was studied experimentally, The inner
length of the cavity is equivalent to (0.5, 0.75) of the outer length of
the square surface, (L,= 96mm). Two models made of aluminum have
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been used to study the distribution of air temperature above the
surfaces after being heated towards the top at constant temperature,
A mathematical relationship was developed after analyzing the
results to caleulate the convective heat transfer coefficient from these
surfaces and compared the results with the mathematical relations
derived for the horizontal flat surfaces, square and square with a
hollow square cavity with length ratio of (0.25) of the original outer
length [ 1], and mathematical equations derived for the disk and three
rings had inner to outer diameter ratios of (0,25, 0.5, 0.75) |2]. It has
been found that; increasing the proportion of the cavity leads to
increases in the heat transfer coefficients (local. average), Nusell
number (local, average) and the average value of the constant (c),
while the local heat transmitted is reduced becaose of the reduction
of the heat transfer area compared with the research [1] and the
results show differences from |2] because of using the outer diameter
(do)} of the disk and rings as the characteristic lengths. While
research |1] and the current search used the distance (L,-Li) as the
ch?ructerixtic length of the flow and Grashof number between (10°-
10%).
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5.Conclusions

The overall cost of a stand-alone PV system can be reduced
with proper batterv-charging control technigques, which achieve high
battery state of charge and lifetime, under continuously varving
atmospheric conditions, which give rise to intermittent PV energy
production. In this paper, a novel battery charging regulation system
has been presented, consisting of a DC/DC converier controlled by a
low-cost microcontroller unit. Advantages of the proposed method
are:
{a) the PWM technigque employed in the control algorithm assures
maximization of the energy transferred to the battery bank, and thus
a better exploitation of the PV source is achieved.
(b} the battery lifetime is increased becawse the battery is operating
af a higher state ol charge,
{c) the batterv-charging algorithm does not depend on accurate
battery curremt measurements, thus reducing the current sensor
accuracy required and subsequently the cost of the circuitry,
The simulation results verify that the wse of the proposed method
results in berter exploitation of the available PV energy.
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Figure 1i Simulation Result for Test number 4{channel A represents
the autput of the PIC PWM signal and Channel B
represents Driven Signal)
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Figure 11 Simulation Result for Test number S{channel A represents
the output of the PIC PWM signal and Channel B
represents Driven Signal)
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Figure 8 Simulation Result for Test number 2(channel A represents
the output of the PIC PWM signal and Channel B

represents Driven Signal)

Figure % Simulation Result for Test number Mchannel A represents
the output of the PIC PYM signal and Channel B
represents Driven Signal)
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4.5imulation

The proposed charge controller is simulated by using Prorcus
1515 7 Professional for five cases listed in table 1 and the simulation
results shown in figures 7-11

Fable 2 Simulation Tests

. .l-l:"h-l pmher | Yo (¥ | Vs (%) | Duity evele (50) |

(PSS SRR By ¢+ S I+ e o e
2 S ¥ S Y I -
_____ e I A N il
4 | & | 11 | le ]
5 w [ | il .

Figure 7 Simulation Result for Test number lichannel A represents
the output of the PIC PWAM signal and Channel B
represents Driven Signal)

;
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*  Microcontroller Unit: this unit is responsible for acquiring the
scaled measured voltages form both PV cell and battery and
generate the PWM signal supplied to the driving circuit based
on the charging control algorithm.

e Charge Control Algorithm: to mznage the process of charging
the battery and protect it form both of overcharge and deep
discharge a control algorithm is designed and implemented in
MikroBasic® pro. The flowchart of the control algorithm is
shown in figure 5.

inpat; two Measured values (Vi Vo)

Chapnrt: Dty _cyvele of PWM

Y pa=1 3.8}
BV o=Vt 2) St Duty evele={V + 30V
15 J Y o™Vt 1) e Duty_eyele=(V 10V e
elge Kot Duty cvele={

else

el Duty_gvele=i

Figure S Charge Controel Algorithm

The complete schematic diagram of the proposed charge controller is
shown in figure 6.

J

iaTa ol 04 ey

g decherge Therging

Figure 6 Complete Schematic Diagram of a Solar Charge Controller
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Figure 3 Schematic ml.ﬂ'rllil of a Voltage Scaling Circuit

H;
Vo = -
Solving for R;
Hy

M =

PWM Driving Circuit: It is wsed in order to drive the correct
charging voltage to the battery by using the PWM technowledge. The
MOSFET transistor is a specialized type of transistor that is used for
high current applications. A 1sj118 silicon p-channel MOSFET
transistor of 8A drain current is chosen.

Figure 4 Schematic Diagram of PWM Driving Circuit

110 K
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user to trigger an external event when a predetermined amount of
time has expired.

PWM - Pulse Width Modulation can generate signals of varyving
frequency and duty cyele.

The PIC16F88T microcontroller has two such modules - CCP1
and CCP2. Both of them are identical in normal mode, with the
exception of the Enhanced PWM features available on CCP1 only|5).
A Proposed Charge Controller

The main parts of a solar home system are : PV cell, solar
charge controller, storage battery .and load (as shown in figure 2).

PV Cell — 4 Charge Load

Figure 2 Simplified Hardware Block Diagram of a Solar Home
Syslem

The proposed charge controller consists of four parts:

*  Voltage scaling stage: It is used to scale the voltage measured
form the battery or PV cell to the level that can be measured
by the microcontroller (from 18V to 5V).The voltage scaling
stage can be implemented by using a veltage divider circuit as
shown in the figure below{R1=130k{}L,R2=50k{]).

2 1090 K



LALLE R P W | PR

DEC1 Pin '_:

Quartz crystal

Figure 1 schematic of External Oscillator and Additional External
Components Ceramic Resonators in XT or HS Mode

2.4 Analog Modules

Apart from a large number of digital 1/0 lines, the PIC16F887
contains 14 analog inputs. They enable the microcontroller to
recognize, not only whether a pin is driven to logic rero or one () or
+5Y), but to precisely measure its voltage and convert it into a
numerical value, i.e, digital format. The whole procedure takes place
in the A/D converter module which has the following features:
* The converter generaites a 10 bit binary result using the method of
successive approximation and stores the conversion results into the
ADC registers (ADRESL and ADRESH);
* There are 14 separate analog inputs:
* The A/D) converter allows the conversion of an analeg input signal
toa 100 hit binary representation of that signal; and
« By selecting voltage references Vref and Vref+, the minimal
resolution or quality of conversion may be adjusted to various needs.

1,5 CCP Modules

The abbreviation CCP stands for Capture/Compare/PWM, The
CCP module is a peripheral which allows the user to time and control
different events. Capture Mode, allows timing for the duration of an
event. This circoit gives insight into the current state of a register
which constantly changes its value. Estimate Mode compares values
contained in two registers at some point. This circuit also allows the

s
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Some of its main features are listed in the table below,
Tahble | Features of PIC16F887

Feature L Details
RISC architecture Only 35 instructions te learn,
- all single-cyele instructions
except branches.
Operating frequency | 0-20 MHz
Power supply voltage | 2.0-5.5V

_inputioutput L
memory K ROM memory in FLASH
| technology ,256 bytes
EEFROM , and 368 bytes
» | RAM memaory
A converter | 14-channels{10-hit resolution)

1.3 External oscillator modes

The external oscillator modes (see figure 1) support the usage of
internal oscillator for configuring clock source. The frequency of this
source is determined by quartz crystal or ceramic resonators
connected to the oscillator pins. Depending on features of the
component in use, select one of the following modes|5|:

e LP mode (Low Power) is used for low-frequency quartz
erystal only. This mode is designed to drive only 31.768 kHz
crystals usually embedded in quartz watches. It is easy to
recognize them by small size and specific evlindrical shape.
The current consumption is the least of the three modes.

= XT maode is used for intermediate-frequency quartz erystals
up to 8 MHz. The current consumption is the medium of the
three modes.

= HS5 mode (High Speed) is used for high-frequency quartz
erystals over 8 MHz. The current consumption is the highest
of the three modes.
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more electronically sophisticated, adjusting charging rates depending
on the battery's level, to allow charging closer to its maximum
capacity. Charge controllers may also monitor battery temperature
to prevent overheating. Some charge controller systems also display
data, transmit data to remote displays, and data logging to track
electric flow over time |4].

1. PIC Microcontroller
1.1 An overview

The PIC (Programmable [Interface Contreller) line of
microcontrollers was originally developed by the semiconductor
division of General Instraments Inc. The first PICs were a major
improvement over existing microcontroller becauwse they were
programmable, high output current, input/output controllers builr
around a RISC (Reduced Instruction Set Code) architecture. The
first PICs ran efMficiently al one instruction per internal clock cycle,
and the clock cycle was derived from the oscillator divided by 4.
Early PICs could run with a high oscillator frequency of 20 MHz
This made them relatively fast for an 8-bit microcontroller, but their
main feature was 20 mA of source and sink current capability on
each 1O (Input/Output) pin. Typical micros of the time were
advertising high 1/O currents of only 1 milllampere (mA) source and
1.6 mA sink [5].

2.2 PIC16F887 Microcontroller

The PICI6F887 is one of the latest products from Microchip.
It features all the components which modern microcontrollers
normally have. Because of its low price, wide range of application,
high quality and easy availability, it 5 an ideal solution in
applications such as: the control of different processes in industry,
machine control devices, measurement of different values ete. [6)
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I. Introduction

The primary function of a charge controller in a stand-alone PV
system is to maintain the battery at highest possible state of charge
while protecting it from overcharge by the array and from
overdischarge by the loads|l]. Although some PY systems can be
effectively designed without the use of charge control, any svstem
that has unpredictable loads, wser intervention, optimized or
undersized battery storage (1o minimize
initial cost) typically requires a battery charge controller. The
algorithm or control strategy of a batterv charge controller
determines the effectiveness of battery charging and PV array
utilization, and ultimately
the ability of the system to meet the load demands. Additional
features such as temperature compensation, alarms, meters, remote
voltage sense loads and special algorithms can enhance the ability of
a charge controller to maintain the health and extend the lifetime of a
battery, as well as providing an indication of operational status to the
system caretaker,
Important functions of battery charge controllers and system
controls are to |2):

= Prevent Battery Overcharge: to limit the energy supplied to
the battery by the PV array when the battery becomes fully
charged.

* Prevent Battery Overdischarge: to disconnect the battery
from electrical loads when the battery reaches low state of
charge.

* Provide Load Control Functions: to automatically connect
and disconnect an electrical load at a specified time, for
example operating a lighting load from sunset to sunrise.

A series charge controller or series regulator disables further
current flow inte batteries when they are full. A shunt charge
controller or shunt regulator diverts excess electricity to an auxiliary
or "shunt" load, such as an electric water heater, when batteries are
full.

Simple charge controllers stop charging a battery when they
exceed a set high voltage level, and re-enable charging when battery
voltage drops back below that level., Pulse width modulation (PWM)
3] and maximum power point tracker (MPPT) technologies are

e €
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Designing And Simulating Of Microcontroller Based
on PWM Solar Charge Controller

Abstract:

In this paper, we present a design and simulation of an
efficient solar charge controller. This solar charge controller works
with 2 PWM controlled DC-DC converter for battery charging. The
system is implemented wsing an inexpensive PIC microcontroller and
simulated by using Proteus ISIS ® Professional package and the
simulation resultx for different PV cell and battery voltage levels.
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resistivity against multipath effect. The BER performance also

degrade , if we increase the number of users (at BER = 10-*there is
about 8.2 dB degradation with the increase of the users from 2 to 20).
We have also seen that the BER performance degrade, if the number

of interfering cells increase (at BER = 10~ there is about 3.5 dB
degradation with interfering cells increase from 1 to 19), but BER
performance will increase, if we increase the spreading factor (at

BER = 10°? there is about 6.5 dB advantage with increasing the
spreading factor from 8 to 64), the BER performance will also
increase, if we increase the number of fingers in Rake Receiver (at
BER = 10-% there is about 4dB advantage by increasing the number
of fingers from 2 to 4), we have also seen that BER performance will
increase, if we increase the directivity ol base station antenna (at

BER = 107? there Is 1.7 dB advantage with Increasing the value of
directivity from 5 dB to 10dB ).
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In Fig.20, spreading factor N, = 32, antenna directivity D=8 dR, the
number of users K=3, number of interfering cells M, = 7, number of
Multipath L=8, code rate r=1/3, and constraint length ¢; = 3, At the
BER value of 1077 , if we increase the number of fingers from 2 to
3.4 there is about 2dB, 4dB advantage in BER performance. Thus we
will get the advantage in BE performance if we increase the number
of fingers in Rake Receiver.
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Fig.20. BER Performance of Rake Receiver with Varying
Number of Fingers.

11.Conclusion

Code Division multiple Accesses (CDMA) becomes one of
potential candidates for the physical layer of 4G mobile systems with
the aim of improving cell capacity communication in addition to its
efficient application in the 3™ generation . In this paper. the bit error
rate{BER) performance of an asynchronous(reverse link) SDMA-
CDMA system over a frequency selective multipath Rayleigh fading
channel was performed, considering 2/3 rate convolution encoder at
the transmitter and Rake Recelver plus Viterbi decoder at the
Reeceiver. From the simulation results we have seen that the BER
performance of Rake Heceiver has a limited degradation, il we
increase the number of multipath ( at BER = 1077 there is only | dB
degradation with increasing the number of multipath from 2 to 10 ),
and this result reflects the fact that the Rake Heceiver had a high

Ao K
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Fig.18. BER Performance of Rake Receiver with Varying
Number of Users.

In Fig.1%spreading factor N, = 12, antenna directivity D=8 dB, the
number of users K=3, number of fingers M=3, number of Multipath

L=8, code rate r=1/3, and constraint length C; = 3. At the BER value
of 104, if we increase the number of interfering cells from! to 19,
there is about 3.5 dB degradation in BER performance. Thus we see
that BER performance will degrade if we increase the number of
interfering cells.
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Fig.19. BER Performance of Rake Receiver with Varying
Number of Interfering Cells.
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In Fig.17, the number of wser K=3, antenna directivity D=8 dR,
number of fingers M=3, number of interfering cells M, = 7, number
of Multipath L=8, code rate r=1/3, and constraint length ¢, = 3. At

the BER value of 10-? | if we increase the spreading factor N, from §
to 16, 31, 64, 156, there is about 4.7 dB, 6 dB, 6.5 dB, 7 dB advantage
in BER performance of Rake Receiver.
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Fig.17.BER Performance of Rake Receiver with Varying Number
of Spreading Factor.

In Fig.18, spreading factor N, =32, antenna directivity D=§ dB.
number of fingers M=3, number of interfering cells M, = 7, number
of Multipath L=8, code rate r=1/3, and constraint length o, =3. At
the BER value of 1o0-? , if we increase the number of users from 2 (o 4,
&, there is about 0.8 dR, 2.8 dB degradation in the BER performance

of the Rake Receiver and At the BER value of 107 , if we increase
the number of users from 2 to 4, 815,20 there is about 0.4 dB, 1.4 dB,
4.8 dB, 8.2 dB, degradation in the BER performance of the Rake

Receiver
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Fig.15. BER Performance with and without SDMA and
Rake Receiver.

In Fig.16. the number of user K=3, spreading factor ¥, = 32 number
of fingers M=3 number of interfering cells M, =7, number of
Multipath L=8, code rate r=1/3, and constraint length £; = 3. Ar the
BER value of 10-7 , if we increase the directivity of antenna from 5
dB to 8dB, 10 dB, there is about 1.3 dB, 1.7dB advantage. We also see
that a high advantage in the system performance was obtained by

using SDMA  techniques plus Rake Receiver compared with
conventional CDMA (D=0dB ).
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Fig.16. BER Performance of Rake Receive with Yarying the
Directivity of Base Station Anfenna
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10. Results

In Fig.14, the number of user K=3, spreading factor N, = 32,
antenna directivity D=8 dB, number of fingers M=3, number of
interfering cells M_ = 7, code rate r=1/3, constraint length €; = 3. At
the BER value of 10-? there is only 1 dB degradation between the
case L= and the case L=10.This limitation in performance
degradation is due to the resistance of Rake receiver against
multipath phenomena.
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Fig.14. BER Performance of Rake Receiver with Varying
Number of Multipath.

In Fig.15, the number of user K=3, spreading factor N, = 32, antenna
directivity D=8 dB. number of fingers M=3, number of interfering
cells M, =7, number of Multipath L=8, code rate r=1/3, and
constraint length €; =3 . We see that BER performance will
considerably improve if we use SDMA Technigues . Rake Receiver,
and Viterhi decoder.
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For evaluation purposes of the directivity value (D) in equations
(6,11,12,13,14) , a directive pattern in the direction of the desired user
for the UCA antenna was evaluated wsing a MATLAB calculation
and the required directivity (D)) was calculated depending on sach
patterns. The resultant pattern for different value of D is shown in
Fig.13 bellow, in polar plane and 3-Dimension plane. A MATLAR
program was used to plot the BER based on equations (6,11,12,13,14)
for different system parameters such as, the number of multipath in
the channel (L), the number of users{K), spreading factor(N,), Rake

fingers(M), Interfering Cells{ M ), and the value of directivity of
antenna at base Station (D).

o= NI, B2, B, e, Oe0Es

Fig.13. Directive Radiation Pattern for UCA Antenna.
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L TONY| jeamer =S40 120W4— (19)

Then the BER ( PER,) at the output of the Viterbi decoder can
obtained by substitution of equations ( 16) into equation (19 ) for the
value of the distance D which is given by equation (17) .

9, Simulation

A MATLAB program was used to plot the radiation patterns
of a UCA antenna depending on equation (1) in the polar plan and as
3-Dimension plot as shown in figure 12, considering as an application
a reverse link SDMA-CDMA mobile svstem with transmitted
frequency of 1.9 GHz |7]. When looking at the polar plot, the spot
beams covering the whole direction of the hele cell users. To be able
to form K separated spot beams at the base station with the required
directivity D for each beam and pointed at each of the K users within
the cell of interest, we need to estimate the array response vector, or
the spatial signature, of the desired mobile user. Using this estimate
of the arrav response vector, it can form a beam towards each mobile
and this can be achieved by beamforming techniques . Beamforming
is out of the scope of this paper.

Fig.12 Radiation parterns of a Circular Antenna
R=2A, 0,=45, @,=060, N=8 .
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Each correlator detects a time-shifted version of the original CDMA
transmission, and each finger of the RAKE correlates to a portion of
the signal, which is delaved by at least one chip in time from the other
fingers.

Using Rake receiver with Maximal Ratio Combimer (MRC),
considering perfect channel estimation, M fingers. the Bit error

rate(FER,) is given by [20]:

M-l
PER,, = (FTH}” ,ZI (H _; +P} [H;%F']f (15)
Where -

| i
gt a0 43w -]

F.I=

Where M is the number of the multipath.
The ended hit error rate{ PER,;) of the Rake receiver is given by:

e I GG B

Where

1
“““j1+j&+ﬁ|{i +% ) - 1

o,

8. BER for SDMA-CDMA System Using Viterbi Decoding.
The bit error rate (PER, ) at the output of the Rake receiver using

Viterhi decoder is given by [ 9] ] 20 ]:
PER. S 3 TW.N.D|  jopsepo-a P im (17)

Deriving equation { 10 ) with respect to N, gives:

IIE To.N. i jei =0 IR INR AN DY ton D AN D - (18)
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T(D N1 =1 N0 +1'N2pY%1PNEDY + IPN3D"™ 21N D14 NiD W +— (12 )

Tio.& jo1 =ND® +NZDENZDT + NIDPHINDY+NADY - (13)
Thus the transfer Tunction gives us the distance properties of the
convolution code . The minimum distance of the code is called the
minimum free distance and is denoted by dp... In our case , de,..=6.
This form of transfer function gives the properties of all the paths in
the convolutional code.

The Bit error rate at the output of the detector (PER,) is given by |10].

PER, = 5— : (14)

1J1+—"'—|- (1+ LK - 1]

Where ris the code rate.

7. BER for SDMA-CDMA System Using Rake Receiver

A RAKE receiver, shown in Fig.11. utilizes multiple correlators to
separately defect M strongest multipath components. The outputs of
each correlator are weighted to provide better estimate of the
transmitted signal than is provided by a single component .
Demodulation and bit decisions are then based on the weighted
outputs of the M correlators.
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Fig.11 Block Diagram of Rake Receiver
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JND
Fig.10. State diagram of 1/3 rate Convolution encoder

The state equations of the convolution encoder can be deduced from
Fig.10 and is given hy equation { 7 ) as:

x. =INp'x, +INDx,

I, =lDx, +1Dx, [ 1)

X, =IND X + INDEX,

x.=lpix,
Where, the factor J was introduced into each branch of the state
diagram so that the exponent of J will serve as a counting variable to
indicate the number of branches in any given path from node a to
node e. The exponent of the factor N indicates the number of 15 in the
information sequence for that path and the exponent of D indicates
the distance of the sequence of encoded bits for that path from all the
ZErO SEQUEnce,

Upon solving the eguations in (10} for the ratio E‘ . we ohtain the
[ 3

coder transfer Tunction as:
lluﬂi

TN 1) T~ INDIE 4 )

(11}

The transfer function can be represented by the following power
series:

Lor K
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Fig.9. 1/3 Rate Convolution Encoder{ n=3.k=1, £;=3)

6.1 Transfer Function of Convolution Encoder

The state diagram of the encoder is simply a graph of the possible
state of the encoder and the possible transitions from one state to
another . Since the output of the encoder is determined by the input
and the current state of the encoder, a state diagram can be used to
represent the encoding process. Fig.10 shows the state diagram of 1/3
rate convolutional encoder of Fig.9. A doted line in the graph indicate
that the input is a 1, while the solid line indicates that the input bit is
a 0. The distance proprieties and the error rate performance of a
convolutional code can be obtained from its state diagram. The state
diagram in Fig.10 will be used to obtain the distance properties of the
convolutional code. We label the branches of the state diagram as
gither p* =1, p,0*, or D® . where the exponent of D denotes the
Hamming distance of the sequence of output bits corresponding to
each branch from the sequence of output bits corresponding to the
all zero branch [9].

o0 |6
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6. BER for SDMA-CDMA System Using Convolution

Encoding
The general block diagram of the communication system for the
reverse link CDMA Coded Transmission is shown in Fig.8 . In this

new bit rate denoted byvR,, is generated by the Convolution encoder
which is transmitted along a noisv and faded channel. At the receiver,
the Bit Error Rate following conventional correlated detection is

denoted bv PER, , the Bit Error Rate at the output of the Rake
Receiver is given by PER, , and the Bit Error Rate at the output of the
Viterbi Decoder is given by PER, .

ke FER,
Rl var
g " PER
b | Comroluti- r
2 e Fading Vit |
[EmCodar
o] FER‘ —_—r-mm
o -
kol >
Dbl

Fig.8. Coded Transmission Svstem

Coding techniques can be used in channels with a lot of noise (high
probability of error) to enhance the CDMA system performance. One
of the appropriate coding used for this purpose is the convolution
code. The convelutional code is generated by passing the information
sequence to be transmitted through a linear finite state shift register.
In general, the shift register consists of €; (k- bit) stages and n linear
algebraic function as shown in Fig.9. The input data to the encoder,
which is assumed to be binary, is shifted into and along the shift
register k hits at a time. The number of output bits for each k-bit
input sequence is n bits, Consequently, the code rate is defined as
R=kin . The parameter €, is called the constraint length of the
convolution code |9].
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using directional beams antenna at the hase station, reduce the
interference power and boast the signal to interference-plus-noise
ratio [17] [18].

..... | RO IR, e g
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Fig.7 Multi Cell Interference with a Directive Antenna at the
Base Station.

For CDMA operating in a Freguency selective Rayleigh
Fading and Additive White Gaussian Noise (AWGN) channel, with
perfect power control with interference from adjacent cells equipped
by a conventional correlated- type receiver at the base station and
with no channel coding at the transmitter and with using SDMA-
CDMA technique by using adaptive array amtennas at the base

station, the average Bit Error Rate{ PERy). be found from the
Standard Gaussian Approximation (SGA)as [4] |15].

1 1
PER, =—- (9)
v 2 2J1+;—Ll+,:~r-(1+%}m_1]

Where
Ey/Ng = Signal to Noise (AWGN) ratio.
N.= Processing gain of the CDMA svstem.

M. = MNumber of interfering cells.
L. = Number of channel multi paths.
K =Number of user per cell

Lt



w3l 2l ! doslal| baalll duliy dlsa

CDMA  system are oniformly distributed throughout a two-
dimensional cell {in the horizontal plane, B= n/2), and the base station
antenna is capable of simultaneously providing such a pattern for all
users in the cell. On the reverse link, the power received from the
desired mobile signals is P, . The powers of the signal incident at the
base station antenna from K-1 interfering users are given by P, for i
i P— k -1. The average total interference power, /, seen by a single
desired user, (measured in the received signal at the array port of the
base station antenna array, which is steered to the user 0), is given by:

rll =1
I=E -:ZFUH-}F..P] (i)
=l

Where @; is the direction of the ith user in the horizontal plane,
measured in the v-axis, and E is the expectation operator. No
interference from adjacent cells contributes to total received
interference in equation (6) [15).Assuming perfect power control is
applied such that the power incident at the base station antenna from
each user is the same, then F,.; = P. for each of the K users, base
station antenna pattern has no variation in the & direction and the
users are independently and identically distributed throughout the
cell. The average bit error rate for user U can thus be given by [16]:

DN
Fa=1@Q X-1 (8]

Where D is the directivity of the antenna, given by Max(Fi@)). In
typical cellular installations, [ ranges between 3 dB to 10 dB
|16).Equation (%) is useful in showing that the probability of error for
a SDM-CDMA system is related to the beam pattéern of a receiver,
and there it is immediately apparent that the gain of the antenna
directly contribute to the performance of a CDMA system. A
considerable improvement that is achieved by using a high directivity
adaptive circular array antenna at the base station.

5.BER for a Multi-Cell SDMA-CDMA System in Ravleigh
Fading Channel.

In real case we should consider the interference signals from mobiles
within cells and outer cells{ adjacent cells) as shown in Fig.7 .Clearly,

J K




3.2.Parameters Affecting Beamforming

For the design of circular array, one has to adequately choose
the number of antennas in the array (M), their position on the circle
{ inter element spacing d ) and the circle radius{R). Also, the control
function of the complex weighting coeflicients (beamforming lactor
W ) should be specified in order to obtain the desired radiation
pattern with a suitable resolution. These parameters were reflected
directly on the antenna directivity (I}) and on the communication
system performance(BER). The Beam width is inversely related to
spacing between the antenna elements. We obtain a narrow beam
width when the antenna spacing is large, however it is required that
the spacing will be less than /2, where & is the wavelength of the
radiated frequency, else we get spurious beams apart from the
required ones. Number of antennas elements also affect the beam
width inversely, more the elements, less the beam width, Additionally
we have a reduction inside lobes amplitudes, with more antenna
elements | 14].

4. BER for SDMA-CDMA System in AWGN Channel

For interference limited asynchronous reverse channel CDMA
over non faded additive white Gaussian channel (AWGN) channel,
operating with perfect power control with no interferemce from
adjacent cells and with omnidirectional antennas used at the base

stations. the average bit error rate (BER), P, for a user can be found
from the Gaupssian Approximation{GA) [15].

N
Py=9 ( ﬁ) (6]

Where K i5 the number of wsers in a4 cell and v =Th'Te is the
spreading factor, Th= data bit duration and Te= chip duration of the
spreading code, (4x) is the standard O-funciion, Assume that a beam
pattern F{@) in eguation (3), is formed such that the pattern has
maximum gain in the direction of the desired user. Such a directive
pattern can be formed at the base station vsing an N-glement circular
array antenna. The pattern, F(@) can be steered through 3607 in the
horizontal (@) plane such that the desired user is always in the main
beam of the pattern. It is assumed that K vsers in the single-cell

T
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3. 1.Beamforming

There are mainly two approaches for beamforming: switched
beamforming and Adaptive beamforming. Switched beamforming is
a simpler approach where the direction of arrival (TM)A) of the signal
is detected and corresponding beam is formed in that direction by
multiplying a pre-computed complex vector {adding phase shift and
scaling) called array factor {AF). When the user moves out of the
beam, the next beam takes over (switching). In practice. the data
from antennas is stored and multiplied with different AF to obtain
many beams and process the data concurrently, thus increasing the
capacity by SDMA. Adaptive beamforming is more complex, but
more  efficient, where the radiation pattern 5 constructed
dynamically such that interferers are blocked by placing nulls and
beam is formed in the direction of users. By using fully adaptive
antenna array, the beam can be constantly steered in the direction of
the user as it moves. Here DOA is computed more frequently,
followed by computation of AF ie. complex weight for cach antenna
and the beam pattern formed by its multiplication with data at
antenna array. Block diagram of adaptive beamforming is shown in
Fig.6 |12] [13].
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Fig.6. Adaptive beam forming
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3. Uniform Circular Array Antenna

The circular array, in which the elements are placed in a circular
ring, is an array configuration of very practical interest in mobile
communication. In Uniform Circular Array(UCA), N elements are
placed in a circular ring of radius *R°. The spacing between the
elements is proportional to wave length & as shown in Fig.5. Using
circular array, the beam scanning of 360° can be obtained without
change in antenna design parameters [11] .

Fig.5.Uniform circular array

The radiation pattern of a circular array antenna with N
isotropic elements spaced on a circular ring of radius R , is given by
equation(3) [21]:

N
F0.9) = ) 1, JBRIsinBcos (&~ &n) - sindocos (bo - #u) @
L= §

Where

f= 2% constant phase shift.

R= radius of the circle (ring), in wave length (4).

@n = n AD = azimuth location of each element on the circle,
(B, Po)= is the direction of the maximum beam scanning.
[.= is the amplitude of the excitation current.

In general, the directivity (D) of the radiation pattern beam F (8,
v} is given by equation(4):

{8 K



Figure.4. Multipath channel model

If the channel has a constant gain and linear phase response over a
bandwidth that is smaller than the bandwidth of transmitted signal,
then the channel creates a frequency selective fading on the received
signal [9] . In this channel, the gain is different for different
frequency components. Frequency selective fading is caused by
maultipath delays which approach or exceed the symbaol period of the
transmitted symbol. We assume that channel kg(e) is multipath
Rayleigh frequency selective fading channel. The delay difference
between any two different paths is larger than the chip duration T,.

The complex low pass equivalent impulse response of the channel is
given by

a
nm=zm*‘“ﬂm—m.} (2)
h.-

Where @y, is the phase of the multipath component, ry,, is the path
delay, and L, is the number of multipath components. ay,, is the

magnitude of the ™ multipath with Rayleigh distribution. The
received signal at the input of the receiver is given by: [10]
-1

0= Y bl bttt = )
#nir) (3]

Where nit) is Additive White Gaussian Noise (AWGN) with a two

sided power spectral density of Ny/l . Where Ny is the noise power
spectral density measured in watts’hertz (joules)

du K
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Where &, is binary data sequence, a,(t] is a pseudorandom sequence ,
Py is power of the transmitted signal, w, is the carrier angular
frequency , r, is the time dealy that accounts for the lack of
synchronism between the transmitters , and 8, is the phase angle of
the & carrier. The & wsers data signal is a sequence of unit
amplitude rectangular pulse of duration T, taking values {—1. #1L IT
T, is the chip period and there are N, = J is the spreading
factor{processing gain) for user K. Let the -Ell!iil'tdr user be k=0 and all
other users contribute to MAL

2.1. Multipath Channel Model

Multipath can occur in radio channel in various ways such as,
reflection and diffeaction from buildings, and scattering from trees
presented in Fig.3.

: Bifreciien
Badn Aranar

Mpaks Staran

Fig.3. Propagation mechanisms

An M-ray multipath model is shown in Fig.4. Each of the M paths
has an independent delay v, and an independent complex time-
variant gain G [6].
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In this paper and for reverse link Direct Sequence Code Division
Multiple Access (DS-CDMA), a theoretical analysis and MAT-LAB
simulation was performed to evaluate svstem performance
represented by the BER metrics, considering a Uniform Circular
Array (UCA) antenna as an SDMA technique at the Mobhile Base
Station by introducing the beam pattern and antenna directivity |7].
A 1/3 rate convolution coding at the transmitter and Rake receiver
with Viterbi decoding at the receiver, was also considered in the
evaluation of the BER parameter.,

L. Asynchronous DS-CDMAA System Model

In this section, we provide a mathematical description of an
asynchronous DS-CDMA system. We focus on the up-link {or
reverse link), that s the communication link from the user's
terminals to the base station as shown in Fig.2.

1P, (1)Cotiet + 6,)

b —«é» K

JIR 8, (thCos(w t + &) it}
Ao H@EJ“& of
ll,m |.,__'__,.u N Sinison
. 1 riry
WiFe o (Ces(at + 6 ,)
by 1) —‘é—@_

Fig. 2. Reverse Link DS-CDMA System Model.

Let us assume that there are K independent users transmitting
signals in the DS CDMA system. Each of them transmits a signal in
the form: |8]

Syle—wy )= J2Py byt = vy Jay (f — 1y Mos(w, £ + 8y ) (1)
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consider Fig.1, which illustrates three possible base station antenna
configuration,

Ommidirectional  Sectored antenna  Adaptive antenna
antenna

|
W R,

Fig. 1. Base Station Antenna Configurations

The omnidirectional receiver antenna will detect signals from all
users in the system. and thus will receive the greatest amount of noise.
The sectored antenna will divide the received noise into a smaller
value and will increase the number of user {capacity) in the CDMA
system. The adaptive antenna will be used to simultancously steer
energy in the direction of many users at once, so it provides a spot
beam for each user, and it is this implementation which is the most
powerful form of SDMA |4] |5.The CDMA cellular maobile
communication system employs at the transmitter a convolution
channel coding as an error correction code and when using with an
error correction algorithm at the receiver of the tvpe Viterhi decoder,
a considerable enhancement was obtained on  the system
performance . CDMA as a digital communication over maobile
channels, often suffer from performance degradations due to
multipath fading effects. RAKE receiver, used specially in CDMA
cellular systems to reduce fading effect, can combine multipath
components, which are time-delayed versions of the original signal
transmission. This combination is done in order to improve the signal
to noise ratio (SNR) at the receiver. RAKE receiver attempts to
collect the time shifted versions of the original signal by providing a
separate correlation receiver for each of the multipath signals. This
can bhe done due to multipath components are practically
uncorrelated from another when their relative propagation delay
exceeds a chip period |6] .
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static, cross-talk or interference. In CDMA, a unique code is assigned
to each user. The transmitter and the receiver encode the data such
that all the wusers can wuse¢ the whele frequency spectrum for
transmission [1] .The spreading signals as a canalizing codes for
individual users, is generated by convolving a pseudo-noise (PN) code
with a chip waveform whose duration is much smaller than the
symbol duration |2]. Since PN codes are used and synchronization of
user signals Is not possible, it is not possible to achieve a perfect
orthogonally between the spreading sequences of different users,
therefore, the signal of another user may appear as noise in another
wser's signal. This phenomenon is called the Multiple Access
Interference (MAILN. MAI cavses degradation in bit error rate (BER)
and system performance which is reflected as a  limitation in the
system capacity. Therefore, any analysis of performance of a CDMA
system has to take into account the amount of MAI and its effects on
the parameters that measure the performance (most notably the
signal-to-interference-and-noise ration (SINR) at the receiver and the
related bit error probability on the information bit stream). Much
work has been reported on the calculation of the wser averagze bit
error rate for DS-CDMA systems. The most widely used and popular
approach is the Gaussian Approximation (GA) [6] and its variants.
Hence, the present research activities are focused on reducing this
interference. e approach that has shown real promise for
substantial performance enhancement is the use of spatial processing
by adopting adaptive antenna arravs at the mobile base station .
Spatial processing is a kind of spatial separation between users using
Space Division Multiple Access (SDMA) technique. In an SDMA
system, the base station does not transmit the signal throughout the
area of the cell, as in the case of conventional access technigues, but
rather concentrates power in the direction of the mobile unit the
signal is meant to reach, and reduces power in the directions where
other units are present by using Phase arrav antenna at the mobile
base station. Circular Phase array antenna has a wide application in
Mobile communication system for object to improve system
performance and increase system capacity through reduction of co-
channel interference caused by a single cell and adjacent cells .These
improvements in system capacity mainly depend on the antenna
beam pattern and antenna directivity [3]. To illustreate how directive
antennas can improve the reverse link in a single-cell CDMA system,

Em
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1. Introduction

Code Division Multiple Access (CDMA) s one method for
implementing a mulriple access communication svstem. A multiple
access system has a design which allows multiple users to transmit
information over the same channel, or frequency bandwidth, to a
receiver. CDMA works by converting speech into digital information,
which is then transmitted as a radio signal over a wireless network.
LUsing a unique code to distinguish each different call. CDMA enables
many more people to share the airwaves at the same time - without
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Evaluation of Asynchronous DS-CDMA
Performance for Mobile Cellular
System Applications

e, Abdul-Savtar Mohammed Abhmed
Al-Hadba University College

Abstract:

Code Division Multiple Accesses (CDMA), one of the effective and
efficient technologies, is used in 2™ peneration (2G) , 3™ generation
(3G) wireless and becomes one of potential candidates for the
physical layer of 4G mobile system with the aim of improving cell
capacity communication . The Bit Error Rate (BER) is considered to
be one of the most important performance measures for
communication systems and hence it has been extensively studied. A
comprehensive analysis of the probability of error in D5-CDMA, is
still an open subject.

In this paper, we present g study of the bit error rate{(BER)
performance of an asynchronous{ reverse link) DS-CDMA system
over a frequency selective multipath Rayleigh fading channel,
considering different technigues such as Rake Receiver with BPSK
modulation and the convolutional coding of the transmitter and
viterbi decoding of the receiver side. Space Division Multiple
Access(SDMA) techniques were also considered in this paper by
adopting a circular phase array antenna at the Mobile Base Station.
Results show that the BER performance was considerably affected by
the SDMA Convolution coding, and Rake receiver technigques.

Koy Hord: IS-CODMANDIMA | Roke Receiver, Comvolution codimg, Fiierdd Deceder.
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1. Conclusion
This paper proposed a model for power system stabilizer (PSS -

generic & multiband) types and static var compensator (SVC) to
improve transient stability. The basic structure of (P55) is operating
under typical control generator while the basic structure aof (SVO) is
operating under typical bus voltage control. The proposed controller
is used (PSS) & (SVC) under abnormal system conditions,

From simulation results of proposed model we can conclude:

1) The proposed model is oscillation and instable with absence effects
of (PSS) & (SVC).

2) Using effects of (PSS) & (5VC) will increase the stability of
proposed model after occurred and cleared faults,

3) The selective of (P55) are capable of proving sulficient damping to
the steady state oscillation and transient stability wvoltages
performance over a wide range of operating conditions and
various types of disturbances of the system used in proposed
madel.

4) Compare working two types of (PS58), the multiband type
oscillation is gquickly damped that which in generic type.
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Table {2)
The Machine Load Flow
Machine Gy 1000 MV A Gy 5000 MV A
Nominal 1000 MV A 13.8 KV rms S000 MV A 13.8 kY rms
Bus PEY generator B Swing generator
 Type
Iii‘l:_l IR0 Van phase; 0.00°
th 13800 Vrms |1 pu] 13800 Vrms |1 pu| 30.00°
— ﬁH‘gIb ............
Vbe 13500 Vrms [1 pu] - 13500 Virms |1 pu] -90.00°
S1.08°
Vea 13800 Vrms |1 pu] - 13800 Vrms [1 pu| 150.00°
171.08°
Ia 39766 Arms |0.9505 pu| 1.6974e+005 Arms |0.5114
37.05° pu] -5.86
Ib 39766 Arms [0.9505 pu| | L6974e+005 Arms [0.8114 pu] -
-§21.95° 115.86"
Ic 30766 Arms |0.9505 pu| 169 Tde+005 Arms [0.5114
e 157.05° pul 114,14
P 9.5e+008 W [0.95 pu] 4.036e+009 W [0.8072 pu]
Q 3.1075+007 Vars [0.03108 4.1437e+008 Vars [(LO8287
pu| pu|
Pmec | 9.5258c+008 W [0L9526 pu| 4.0454c+009 W [0.8091 pu]
Torgue | 9.7029¢+007 N.m [0.9526 4.1206e+008 N.m [0.5091 pu]|
pu|
v 1.4557 pu 1.4054 pu




doaledl Baslll ddd dba

il
E
[ =]

Table (1)
Steady — State Voltages And Currents
Bas- Voltage in Voltage in Voltage in Current in Current in Current in
‘-, phase A phasc B phase C phase A phase B phase C
m V) v} (A) (A) (A}

B HT920.30 L 62.39° | A0TH1939157.61° | J0TI20001 L 177.61° | 1548.81 L 67.16° | 1548.81 1 S2.847 | 154881 172.84°

By | 409014341 47.62° [ 40901341 T2.38° | 409013.92 L 167.62° | 151669 S1.20° | 1516.69 L 68807 | 1516.690 171.20°

B, A048R2. T3 24,437 | JO4RRL.041_95.57° | J048B2.16 1 144.43° | 660759 155.74° | 6607.57 L 84.26% | 6607.57 35.74°




& G; respectively which reached to (1 p.u). Figure (8-¢) shows the
positive-sequence terminal voltage (V,, & V) which reached to (1
p.u). Figure (8-f) shows the voltage at SVC bus-bar. Figure (8-g)
shows susceptance (B) SVC which is constant at zero.

Figure (9-a 4 b) shows the effect of PSS type mulfiband without effect
of S¥C when 3-phase fault occurred on (L) at (=03 5) and cleared
at (=04 5) with rotor angle difference theta 1-2 and machine speeds
(wy, wa) Tor G & (G; respectively,

Figure (10) shows the effect of PSS generic type with efTect of SVC
when 3-phase fault occurred on (L) at (=0.3 s) and cleared at (=04
s) where the voltages (Vg Vi, Vi) are stable to (1p.u) after cleared
fault (t=0.4 s) figure (10-a). Figure (10-h) shows the effect of PSS and
line power stable (1000 MW) on transmission line. Figure (10-c)
shows the rotor angle difference theta 1-2 stable (42°) after cleared
fault (t=0.4 s). Figure {10-d) shows the machine speeds (w, w;) for G,
& G; respectively which reached to (1 p.u). Figure (10-¢) shows the
positive-sequence terminal voltage (Vy, & V) which reached to (1
pu). Figure (10-f) shows the voltage at SVC bus-bar which is
constant at (1 p.u). Fig (10-g) shows susceptance (B) SVC which
reached to zero.



ear_ e gl | dnalatl Sadldl dalin o

be connected fo the excitation system: Generic model using the
acceleration power (Pa which is the difference between mechanical
power (Pm) & electrical output power (Peo)) and Multiband model
which use a speed deviation (dw).

-n@-]p | 4/ SRR

,.,_.,'-uk.'i.\ o - - _;r_'f" {: T
k. Tl

Figure (6): Single line diagram to interconnect the two area system

9, Simulation And Calculation Results

The model used in this research which has 1-G, }-bus-bar and two
area systems is modeled in mat lab, Gy is simulated with defined of
(PV) generation bus (V=13800 ¥V, P=950 MW) while C; is simulated
with defined of swing bus (V=13800 V, 0 degrees). The effect of PSS
(Generic & multiband) and 5VC on system stability are simulated
after 3-phase fault occurred on (L) of the system wused in this
research at (t=0.3 5). The fault is cleared at (t=0.5 s).
Figure (7) shows the results without in impact PSS and SVC for
stabilizing the model. Tables (1, 1) contain the analysis steady —state
voltages, currents and research load NMow,
Figure (8) shows the effect of P55 type generic without the effect of
SVC when 3-phase fault occarred on (L) at (t=0.3 5) and cleared at
(=0.4 5) where the voltages (Vg Vi, Vi) are stable to (1p.u) after
cleared fault (t=0.4 s) figure (8-a). Figure (8-b) shows the effect of
PSS and line power stable (950 MW) on transmission Ime Figure (8-c)
shows the rotor angle difference theta 1-2 stable {43 ) after cleared
fault (t=0.4 s). Figure (8-d) shows the machine speeds (w;, wa) for (5

do K
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Figure (5): (PS5) Basic structure and supplementary signal to (AVR),

5. Test Svstem

This paper describes and illustrates the modeling world system of
two generators, three bus-bar, two transmission lines (250 & 400} km
between two area systems (G, AVR & PS5) and shunt static var
compensation which are simulated in mai lab Toolbox, ver 8 (R 2009
a). In addition the load center is modeled by a (5000 MW) resistive
load which is fed by the remote of (1000 MV A - plant Gy) and a local
generation of (5000 MVA - plant G;). A load flow has been
performed on this system for Gy and G; with generating rate of (950
MW & 4046 MW) respectively while the line carries (944 MW) which
is closed to its surge impedance loading (SIL = 977 MW). The shunt
compensated used in this research is with rate of (200 Mvar) to
maintain system stability after faults. The YT does not have a power
oscillation damping (POD) unit.
Gy and Gz are equipped with a Hydraulic Turbine and Governor
(HTG), excitation system, and Power System Stabilizer (PS5). The
single line diagram to interconnect the two area systems  shown in
figure (6), Gy and G: are provided with additional control
compaonents which consist of turbine governor, excitation system and
power system stabilizer. Two standard types of stabilizer models can

TaK
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The second is the Washout block, which serves as a high-pass filter,
with a time constant that allows the signal associated with oscillations
in rotor speed to pass unchanged, but does not allow the steady state
changes to modify the terminal voltages. The last one is the phase
compensation block, which provides the desired phase-lead
characteristic to compensate for the phase lag between the AVR
input and the generator electrical (air-gap) torque; in practice, two
or more first-order blocks may be used to achieve the desired phase
compensation.

The PSS is designed to introduce an electrical torque in phase with
the rotor speed variations (damping torque). This is achieved by a
supplementary stabilizing signal AV applied to the automatic voltage
regulator (AVR) of the generator as shown in figure (3). This figure
also  exemplifies the PSS basic structure to promote  phase
compensation to the phase lag introduced by generator, excitation
system and transmission system. Basically, this controller is
composed of a static gain K, which is adjusted to obtain the desired
damping for unstable or poorly damped modes. The time constant T,
represents in washout block with range of (1 to 20 seconds) so it
works as a filter for low frequencies (0.8 to 2 Hz). The time constants
Ty Tz, Ts and Ty defined in two blocks lead-lag of the input signal.
|20]
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Figure (4): Basic block PSS diagram
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Figure (2): AVR and exciter model for synchronous generator
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Figure (3): A conceptual block diagram of a modern excitation
controller

7. Power System Stabilizer Pss Model

A PSS is an additional control block wsed to enhance the syvstem
stability. This block is added to the AVR, and uses stabilizing
feedback signals such as shaft speed, terminal frequency and/or
power to change the input signal of the AVR. The three basic blocks
of a typical PSS model, are illustrated in figure (4). The first block is
the stabilizer Gain block, which determines the amoumnt of damping.
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5. Power System Modeling

Power system used in this research is addressed by sets of
structural and function subdivisions. These subdivisions precisely
reveal the Interrelationsfinteractions among the individual
components as well as the computational structure for describing real
large power svstems. Modern power systems are characterized by
complex dynamic behaviors owing to their size and complexity. [15]

Any modeling of these power svstems should have background
knowledge in order to understand the actual processes that take place
in the power system in order to design a power system stabilizer as
effective as possible. | 16]

6. The Excitation Control

The basic function of an exciter is to provide a dc source for field
excitation of a synchronous generator. A control on exciter voltage
results in controlling the field current, which, in turn, controls the
generated voltage. When a synchronous generator is connected to a
large system where the operating frequency and the terminal voltages
are largely unaffected by generator, its excitation control causes its
reactive power output to change. In older power planis, a de
generator, also called an exciter, was mounted on the main generator
shafi. A control of the field excitation of the dc generator provided a
controlled excitation sowrce for the main generator. In contrast,
modern stations employ either a brushless exciter (an inverted 3-
phase alternator with a solid-state rectifier connecting the resulting
de source directly through the shaft to the field windings of the main
generator) or a static exciter (the use of a station supply with static
rectifiers)
An excitation-control system employs a voltage controller to control
the excitation voltage. This operation is typically recognized as an
Automatic Voltage Regulator (AVR), figure (2). [17]
Because an excitation control eperates quickly, several stabilizing
and protective signals are invariably added to the basic voltage
regulator. A Power-System Stabilizer (P55) Is implemented by
adding auxiliary damping signals derived from the shaft speed, or the
terminal frequency. Figure (3) shows the functionality of an
excitation-control system. |18, 19|
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connécted on the secondary side of a coupling transformer. Each
capacitor bank is switched on and off by three thyristor switches
{Thyristor Switched Capacitor or TSC) Reactors are either
switched on-off (Thyristor Switched Reactor or TSR) or phase-
controlled { Thyristor Controlled Reactor or TCR). [10, 11)

b- Single-Line Diagram of SVC and its Control System

Figure (1) shows a single-line diagram of a static var compensator

and a simplified block diagram of its control system which consists

of:

i) A measurement system measuring the positive-sequence voltage
to be controlled. A fourier-based measurement system uosing a
one-cycle running average is used.

ii) A voltage regulator that wses the voltage error (difference
between the measured voltage Vm and the reference voltage
Vref) to determine the SYC susceptance B needed to keep the
svitem voltage constant.

iii) A distribution unit that determines the TSCs (and eventually
TSRs) that must be switched in and out, and computes the
firing angle a of TCRs.

iv) A synchronizing svstem using a Phase-Locked Loop (PLL)
synchronized on the secondary veltages and a pulse generator
that send appropriate pulses to the thyristors.

[12, 13, 14]
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I
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Flgure (1); The single-line diagram of SVC control system
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positive real parts and exhibit oscillations with increasing magnitude.
This paper explores the controller designs for enhancing the damping
of low frequency power ascillations. |5]

3. Stability Power System Concept

Power system stability is the ability of an electric power svstem,
for a given initial operating condition, to regain a state of operating
equilibrium after being subjected to a physical disturbance, with
most system variables bounded so that practically the entire system
remains intact. Definitions of stability can be studied with the
rigorous mathematical theory of stability of dynamic systems so
voltage & frequency stabilities and inter-area oscillations which
become a greater concern of systems stability than in the past and
must be understood with the definition and classification of power
system stability. A clear understanding of different types of
instahility and how they are interrelated is important to achieve a
satisfactory design and operation of power system stabilizer. As well,
consistent wse of terminology is required for developing system
design and operating criteria, standard analytical tools, and study
procedures. Fower system stability is similar to the stability of any
dynamic system, and has fundamental mathemartical underpinnings.
6, 7|

4. The Static Var Compensator (Sve) Concepts:

a- Static Var Compensator (SVO) Description

The static var compensator (SVC) is a shunt device of the
Flexible AC Transmission Systems (FACTS) family using power
electronics to control power flow and improve transient stahility
on power grids. [8]
The SVC regulates wvoltage at its ferminals by controlling the
amount of reactive power injected into or absorbed from the
power system. When system volitage is low, the SVC generates
reactive power (SYC capacitive). |9]

When system voltage is high, it absorbs reactive power (SYC
inductive). The variation of reactive power is performed by
switching three-phase capacitor banks and induetor banks

A o1 |6



vy it gl sl dmalal] faslhl dulen dloe

o I

— A, =——(AT. =AT =DAG 1  cosssssssmamsssnsrssnssnsnsnassss -

dr 25 (Al r (D
r

— Al 00000 s iiRn sl A aatie s i ais 2

s R (£}
Where:

Aw,: is the speed deviation of the generator (radians/sec).

Ad: is the rotor angle deviation (radians).

s, is the base rotor electrical speed (radians/second).

T Te: are the mechanical torque and electrical torque, respectively.
H: is the inertia of the generator.

I¥: is the inherent damping coefficient.

The electrical torque can be further represented as equation (3):
ATe = K (SJAT+ K (SJAD, coirerernsnnsnsrnsnnrnsrnsnsansrninsnsnises (3)

Where (Ks) and (Kyp) are synchromizing and damping torques,
respectively. They are sensitive to generator operating conditions,
power system network parameters, and excitation syvstem parameters,
By substituting (2) and (3) into {1}, with AT, =10, we obtain:

2H i _
g T T T S | e R L S LA (4)
ﬂ'il.'l

The characteristic for equation (4) is given by:
£ Kp+D 54 Ko
iH 2H

The standard work of system can be deseribed in this text so:
for the system to be stable, (Ko+D) and (K¢) have to be positive. 1f (K)
is negative, the system will have at least one positive real root and the
generator will slip out of synchronism without any escillation. IT
(Kn+D) is negative, the system will have at least one root with positive
real part. Normally, the effect of AVR in an excitation system with
moderate or high response is to introduce a positive synchronizing
torgque component and a negative damping torgue component.
Therefore, (Ks) is positive and (Kp+D) could be negative. In the case
of {Kp+D) being negative, the system will have complex roots with

Lo K




Yt o (R} | dia ol bl dilip dles

highly stressed conditions). in addition, increasing of power
oscillation can cause collapse of these power system.

In systems work with PSS we must study the concepts of power
system stability, excitation system of a single generator, Automatic
Vaoltage Regulator (AVR) and Power System Stabilizer (PS5). In this
paper and depending on the above information, we will describe and
illustrate modeling of transmission system containing two power
plant in addition to wsing Static Var Compensator (SVC) and Power
System Stabilizers (PS5) to improve and damp oscillation of power
and frequency. |2]

2. Power System Oscillation

In an interconnected power system, the synchronous gencrators
should rotate at the same speed and the power flows over tie-lines
which change according to the changes loads and systems situation
should remain constant under normal operating conditions. The
oscillations of low electromechanical frequency which occurred in
case of disturbance can be observed in most power system variables
like bus voltage, line current, generating rate and power. Power
system oscillations will be observed in interconnected systems that
provide more generafion capacity to a power system. These
interconnected systems observed to swing against cach other at
frequencies of around (1-2 Hz). Damper windings on the gencrator's
rotor were used to prevent the amplitude of oscillations from
mereasing. After high gain excitation systems that prevent the
generators from loosing synchronism following a system is fault, it
was noticed that this kind of excitation system always tends to reduce
the damping of the system oscillations. Power System Stabilizers (PS5)
which is the excitation system based damping controllers defined as
the ability of an electric power system for a given initial operating
condition to regain a state of operating equilibrium after being
subjected to a physical disturbance with all system variables bounded
50 that the system integrity is preserved. [3]

Power system oscillations are generally associated with the
dynamics of generators, turbine governors and excitation systems
and can be représented by the linearized swing equations (1, 2) of a
synchronous generator around an operating conditioh as follows: [4)

R
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1. Introduction

Instability problems are mainly caused by the power and,
frequency and voltage oscillations in the interconnected power svstem
network. Damping of these oscillations in interconnected power
system are essential for both a secure and stable operation of the
system in addition to high gain excitation system with AVR will damp
out the oscillations of low frequency (0.2 to 2.5 Hz). This is important
to improve a steady state stability rather than dynamic stahility. [1]
The excitation system and turhine governor are some of the systems
that are wvsed to control power generation at desired level in
complexity power systems (systems that use continuing growth in
interconnections which works with new technologies and controls in
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Using Power System Stabilizers (Pss) And Shunt Static Var
Compensator (Sve) For Damping Oscillations In
Electrical Power System

Dr. Hussein Thani Rishag
Department of Electromechanical Engineering,
University of TechmologyBaghdad

Abstract:

The power system stabilizer (P55) is a control device provides a
maximum power transfer and optimal power system stability, PSS
has been widelv psed to damp electromechanical oscillations that
occur in power systems due to disturbances. If no adequate damping
is available, the oscillation will increase result in instability case.
Shunt static var compensator (SYC) is also used to improve system
stability because of its role in decreasing the reactive power in
electrical transmission lines.

This paper presents an application of (SVC) in  electrical
transmission lines and PSS in two areas, two generator test power
system. Using mat lab software to design and implements control
system and study the effect of damping oscillations in stability power
svetem after proposed faults in transmission lines of research model
that used (PSS - generic & multiband) types and automatic voltage
regulator (AVR).

Keywardy: Fower Spstem Srabilizer (PRS), Shune Srane Var Compensaior (S¥C),
Antomufic Veltage Regulastor (AVR), Tramsieny Neability,
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5.Conclusions

1.

A hybrid combination Knapsack-RSA cryptosystem offers higher
security,

2, In a hybrid combination Knapsack-RSA cryptosystem, the

cryption-decryption process time delay is longer than that of
HSA and Knapsack cryptosystem individually.
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knapsack cryptosystem and the second stage is the RSA eryptosystem
as shown in the figure, The enciphered text at the output of the first
stage Is as input message for the second stage. In the receiver, the
enciphered transmitted message is decrypted wsing the RSA
algorithm firstly and the knapsack algorithm secondly. Thus the
decryption order is opposite to the encryption order. [5][6]

'1"1"'55‘“%" Knapeack RN
Emervotion Encryption

Encipherad R5A Knapsack Oinginal
Messape Deervption Decrvption Message

Fig (1) Hybrid Combination Cryptosystem: (a)
Transmitter (b) Receiver

5. Software Implementation

A preposed algorithm |Appendix-Ajis written using Matlab code
with two stages. At the first stage knapsack algorithm is used to
encrypt the transmitted message, and then the encrypted message is
encrypted once again using the RSA algorithm. The encryvption-
decryption processes are shown in Fig (2) and Fig (3).




subtracted from Y’ to compute a new value of ¥*, Again Y' is

compared with 6,_;. This process is repeated wntil X; is
deciphered|4|

4 . The Proposed System:

It is well known that the most important topic in the feld of
communication systems including internet, satellite or mobile is a
security of exchanging the sensitive information. The previous two
ciphering technigues are maintained, RSA and knapsack
cryptosystems. The security of RSA eryptosystem is based on the
problem of factoring a large number. A factoring of n would enable
the eavesdropper to break the alzgorithm. The factors of n enables the
eavesdropper to computeg(n), and thus d. The security of the
knapsack cryptosystem is based on finding a binary vector (X, X2,
X3 ....XN) such that
Y=F%a X
Where Y is the information transmitted over an insecure channel so
that any eavesdropper has access to it. The only solution available is
an enumeration method search over all 2° possible vectors of X. Since
each possibility requires (M-number of multiplication) operations, the
total number of arithmetic multiplication required to break the
trapdoor knapsack cryptosystem is
Z+N=2"
For a highly secure cryptosystem, it is necessary to use a long n in the
RSA cryptosystem, or a long knapsack vector (X, X2, X3 ... Xx) in
the knapsack crvptosystem. However, increasing the security vields
the following disadvantages:

1. Complexity of the system increases.

1. Requirement on the memaory size increases,

3. Encrvption and decrvption time increases.

4. Add regquirement of multi-precision arithmetic and fast

algorithms,

5. Requirement of searching for a long prime number,
To overcome this problem, a hybrid combinatien is suggested as
shown in Fig{l)which offers extremely good security with less
complexity and less time required for encryption-decryption process
in compression with RSA and knapsack individually. The idea behind
of this svstem is to use two stages of encryption. The first stage is a

5 K
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b) P +1 hasa large prime factor.
¢} R -1 has a large prime factor.

3. Knapsack Cipher

A knapsack is a vector of length MNa; (82, 85 4 cooveninas as ) that
may be used for encryption. The sender converts their message into a
string of binary numbers, which is broken into blecks of N-bits, and

each block X=(X1, X2, X3...... Xn), i.e. enciphered by performing the
dot product with the knapsack vector i.e.
Ye=a Xy 482X+ 83X3 covvcnininnnnnas Xy

The Merkle-Hellman  trapdoor-knapsack  algorithm  for
encrypfion involves the following procedure.
a) User i randomly chooses two large integers w and m{m>w},
such that ged (w.m =l
by In verifving that gedi{w,m)=1, user i finds ¢ and r such that
I=cw +rm
Ruicwi=1
¢} User i then randomly chooses an easy knapsack (o] a) . a;
ceseeesnsnssay) with the property of superincreasing that is
gl

. E: "
a3, = i’.i_l.

pmy

And

N
) Z I:I..'

The elements of the hard knapsack are computed from
o R, (wa)

d} The hard knapsack (&, a; 83 .0 wo.nfly ) is listed in the
public directory

e) Another user sends X = { X1, X2, X3 ..iiiiirmnnens XN )
to i as
Y=Ea .x

f) User i decrypts Y by solving the easy knapsack problem for
¥'=R_[(CY). That is Y' is calculated from Y and then decoded
using the secret easy knapsack.

g) User i begins to recover the transmitted block of the message
(X1 5 Xy 5 Xaj cisiaiiis Xx) by comparing Y' with w) , IFY" > |
and then Xy =1 , or otherwise Xy = 0. If X+=1 then a) is

LK
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1. Introduction:

In any communication system including internet, satellite and
mobile, it is impossible to prevent the important or sensitive
information from eavesdropping or losses when the information is
broadcasted through the channel (wire or wireless). So secority of
information has become increasingly important for any application.

Cryptography is the science that stands for methods used to
transform data and hide its contents far from wrong hands.
Cryptography defines a pair of two technigues that which grantees
data transformation called encryption and decryption.

Encryption is the process of transformation data (plaintext) to
be transmitted using algorithm (called cipher), to unreadable form
{cipher texthwhile decryption is the process to convert the encrypted
data to the original form.

The message is encrypted with public key and can only be
decrvpted by using the private key. So the encrypted message cannot
be decrypted by any oné who knows the public key and thus secure
data broadcasting (communication) is possible.

The primary goal of this paper is to implement the hybrid
combination of RSA-Knapsack algorithm vusing Mat lab codes.

2. RSA Cipher

An RSA public key and a corresponding private key can be
generated according to the following procedure.

At first generate two large prime numbers p and g, each the
same size, next compute n=pq and o=(p-1){q-1). then select a random
integer e, less then ¢ which is relatively prime to it, such that
ged(e, @ )=1. Finally use the extended Euclidean algorithm to
compute the unigue integer d, where | < d < ¢, such that ed =
limod ). Thus the public key is the pair (e. n), and the private key is
d [1]]2].

A restriction an selecting p and q is that they should be about the
same bit length, and sufficiently large. For example, if a 10Z24-hit
maodulus n is to be used, then each of p and q should be about 512 hit
in length, and the difference p-q should not be too small. Finally, p
and g must be strong primes. A prime p is strong prime if the
following conditions are satisfied |3].

a) P -1 has alarge prime factor, called r

LK
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Implementation of Hybrid Combination of knapsack-
RSA Cryptography Algorithm Using
Mat lab Code

Dr. Saad, M. khalipha  Dr. Mohamed N, Majeed Al A, Abdul-Hameed

Abstract:

A serial combination of knapsack and RSA (Rivest-Sharmir-
Adelman) cryptosystem can be represented as a secure svstem . The
results that achieved from using this technique is the encrypied
message which acquires a higher security and accwracy when
compared with knapsack and RSA crypto systems individually in
modern communication systems o protect  the information
transmitted over an insecure communication channel .

Here software using Mat lab code algorithm is built for
implementing the hybrid combination of Knapsack-RSA algorithm,
with suecessful results.

Key words: Cryptosystem, Knapsack, RSA, Security.
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autoantibodies directed against nuclear antigens, including
nucleosome and DNA . Toll like receptor 9 is thought to play a role in
the production of these autoantibodies through the capacity of
unclear immunogenic particles to interact with both B cell recepior
(BCR) and TLRY {22). Therefore, the higher expression of TLR 2 on
peripheral blood B cells from patients with active SLE was
significantly correlated with CH50 and SLE DAl , and induced the
production of anti-DNA antibody and [L- 10 by TLR9-CpG ligation
7). The current findings showed, a markable increase in B cell
expressing CD289 (34.8) in SLE patients with highly significant
differences as compared with healthy control and RA patients
{P= 0.02); suggesting a state of carly highly B cells activation state
that could occur specifically in SLE patients (6, 13) established the
unique capacity of DNA and DNA-associated autoantigens to activate
auto-reactive B cells via sequential engagement in B cell antigen
receptor (BCR) and Toll-like receptor 9, whereas TLR-9 are
sequestered away from the plasma membrane of B cell, and Dendritic
cells PDMC, as an attempt to prevent undesirable activation of TLR-9
(24).
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Discussion

Systemic lupus Erythematosus (SLE) is a complex
autoimmune disease in which the body's immune system attacks its
own tissues, causing inflammation in a varicty of different organs
such as the skin, joints and kidneys. The cause of lupus is vague, but
genetic predispositions play a significant role with pathoetiology of
the disease. The distribution of the studies groups according to age
group ranging from 31 ito 40 years represents the highest child-
bearing age compared to other studies which represented the
distribution of SLE patients among 20-69% vears old (11) and 41-60
vears old (12) .The expantion of high incidence at this age group may
be related to physiological changes occurring at this time, due to
hormonal factor , environmental factors and stress which may
predispose people for disease development. The present study showed
that the mean of age among SLE patients was 31.2 vears which is
comparable with or almost nearly to that of other Iragi studies such
as 30 vears (13) and 29 (14). Considering the mean of age ar disease
omsel, this study revealed that, 25.7£1.35 vears was the age for SLE
imitiation which was less than that for RA patients (34.121.82 ) vears .
The results of SLE is inconsistent with the study of Al-Haidary (2004)
in which the age of disease onset were 258+10.1 and 34.7£12.5 vears
for SLE and RA respectively(11). While Prawata efaf ( 1994) and Baes
and MNavarra (2007) in which the age of discase onset for SLE was
[27.37+11.45] and |29.4£12] respectively (15,16). On the other hand,
another study was reported 33,4214 years as initial disease onset(17).
Early disease initiation may be attributed to the worse environmental
condition of Irag and the emotional stress and psychological effects of
the last wars which enhance autoimmune disease development at
early years of life span. Regarding the divease duration, the present
study showed that disease progression nceeds 3.5 vears which was
comparable to other Iraqi studies by Lutfi, in (1997) who mentioned
4.2 vears(18) and Sadik. in (1999) who reported that the duration
was 4.1£3.6 years for females and 2.4 £1.6 vears for males(19). The
duration of disease progression in Irag was shorter than the abroad
studies which were found 5, 4, and 9.3 years (13,14 and 20).
Considering FLR-%, it was observed that the expression of TLR -9 in
B cell was found in 35 cases (64.8%%) while other studies showed
49,54 24.4 among active SLE and 12.8+19%.6 among inactive SLE (21).
Systemic lupus Erythematosus is characterized by the production of
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Figure I :Immunofluorescence staining of B cells from Systemic
Lupus Ervthematosus patients stained with murine - FITC
labeled CD289 by wsing Immunofluorescence microscope.
A Visible light high power magnifications 1000x
B: Ultra-violet light high power magnifications 1000x
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Tahble 2: the difference in determination of CD289 in case control

 (16.9-56.4)

{20-72.2)

(ANOVA)
26.7 3Ll 348 0.02
89 10.2 14.4
1.65 1.87 2.43
—"%'[ 29 0 35

l}- 'E'nster of Differentiation, SD=5tandard Deviation, SE=
Standard Error, No= Number.

Mers (arme bars: 55% Ol ior mean)
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Figure 1: Error bar chart showing the mean (with its 95% confidence
interval) of CD2A9 of the studied groups | HC=Healthy
Control. RA= Rheamatoid Arthritis &
SLE=Systemic lupus Erythematosus
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Results

Distribution of the studied groups is set according to age , age of
disease onset and disease duration. Age, age at disease onset and
disease duration distribution of 54(5LE) patients , 30 (RA) and (HC)
are shown in table 1. This table shows that, the mean of age patients
indicated that SLE patients were yvounger (31.2 = 1.46 years) than RA
(42.2 £ 2.51) and healthy control (32.6= 1.79) p value <0.001). This
result was related to early initiation of SLE disease {25.7+ 1.32 years)
as compared with age of RA onset (34.1+ 1.82 years) as a consequence
the duration of RA was found 7.5 vears more than that for SLE
{3.5years) .

Frequency of Expressing TLR-% (CD289) on B Cells. The results
demonstrated in Table 2 and Figure 1, showed that there was a
statistically significant difference between the mean of CD289
expression on B cell among SLE, RA and healthy control group with
{34.8%. 31.1% and 26.7% frequencies respectively) (P =0.02).

Figure 1 showed the distribution of TLRY values and the mean of
these values among SLE, RA and healthy control group. From this
figure, it is obvious that toll- like receptor values were higher among
SLE group and both SLE and RA groups characterized by higher
frequencies, mean and median level than control group.

Figure 2 showed unstained B cells of SLE patient and
Immunofluorescence staining by using FITC-murine labeled CD289.

Table 1: Distribution of the studied groups according to age , age of
disease onsetl and disease duration

4324251

1.46
34.1+1.82 15,741, | = 0,001 ]
32
T.5 15 012 (NS)
A 54

No. = Number, SE= Standard Error,
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autoimmune phenomena, as a trial to investigate the expression of
TLR® in patients with systemic lupus ervthematosus .

Materials and Methods

Fifty four SLE lraqi patients{51 females and 3} males), 30
patients with Rhenmatoid arthritis control (26 females and 4 males)
as positive control group and 30 (28 female and 2 male) healthy
control as negative control are involved in this study, who fulfilled the
American Rheumatism Association criterin ACR (1997). For SLE
diggnosis  patients were followed uap by the Rheumatology
Department in Baghdad Teaching Hospital during the period
between May/ 2008 to May/ 2009. The control groups (RA and HC)
included individuals who matched volunteers in sex and age from
Rheumatology Department,

Toll-Like Receptor (CD289) Detection by:

l. B Lymphocvte Isolation: by using the Isopague-ficol Technigue
originally described by Boyum in 1968(8).

1. Slide Preparation: were prepared according to Marian and
Catherine (1995) by uwsing fixative solution which prepared by
mixing § ml of PBS, 38 ml DWW, 33.2 ml of Formalin (10%) and 6i)
ml of acetone(9).

3. Preparation of Smears: 10 puL of the cell suspension was smeared
on Immunofluorescence slide, then the smear was allowed to dry
slightly at the periphery of slide prior to adding 10 pL of the
fixative solution and dry for freezing.

4. Direct Immunofluorescence Staining Technigue: for detection of
Toll-like receptor (CD 289) on Peripheral Blood Ivmphocyvie by
using Monoclonal FITC labeled anti-CDI8®  protein against
human TLR? IF-labeling of fixed cells was done as described by
(10} .
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Introduction

Toll-like receptors (TLR) are classes of germ line encoded
receptor that can be activated by pathogen-associated molecular
patterns, They are essential for the generation of adaptive immune
response against a wide variety of microbial components (1, 2). There
is an e¢vidence, indicates that certain TLRsS may also be activated by
non-microbial endogenous ligands, Toll-like Receptor 9 (TLR-9) is a
receptor for hypomethylated Cytosine phosphate Guanine (CpG)
DNA motifs (3). It is expressed by B lymphocyte in human and has
been implicated in the breakdewn of immunologic tolerance to self-
nucleic acid in SLE patients {4). /n vitro, B lymphocyte proliferates 1o
the presence of chromatin containing Igl immune complexes like
Rheumutoid Factor d and anti-dsDNA . Both of these autoantibodies
require signaling through TLRY (5, 6).The higher expression of TLR-
9 on peripheral blood B cells from patients with active SLE may be
significantly correlated with complement hemolytic50% (CHS0) and
SLE disease activity index (SLEDAI) to TLR-? and induce the
production of anti-dsDNA antibody and interlenkin-10 (IL-10) by
TLR?-Cp( ligation. These suggest that an abnormality of innate
immunity plays a crucial role in the pathogenesis of SLE {7150 the
aim of this study is to view the potential of TLRY in mediating an

o an &



TAT il Ll T e I

Expression of Toll-like Receptor 9 in Iraqi Patients
with Systemic Lupus Erythematosus

Rava E. AlL-saade / Microbiology PhD
Batool A. Ahmaed / Microbiology FPhD
Moorrivva A, Ali /Microbiology PhD

Abstract:

Toll-like receptors (TLRs) are classes of single membrane-
spanning non-catalytic receptors that structurally recognize a
molecules which is derived from microbes once these microbes have
breached physical barriers such as the skin or the intestinal tract
mucosa and activated the immune cell response . TLRY expression
on B cells have been estimated for 54 of Systemic Lupus
Eryvthematosus (SLE) patients, 30 Rheumatoid Arthrits (RA)
patients  compared {0 30 Healthy ControliHC) by
immunofluorescence using monoclonal anti-CD289 FITC labeled
protein against human TLRY. The study showed that B cell expression
of TLRY was higher among SLE patients than RA patients and
healthy control groups with means of frequency positivity (34.8 , 31.1
and 26.7 respectively) and p =0.02 .
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(1} The mammalian in vive micronucleus test is used for the detection
of damage induced by the test substance to the chromosomes or
the mitotic apparatus of erythroblasts by analysis of erythrocyies
as sampled in bone marrow and/or peripheral blood cells of
animals, usually rodents.

(1) The purpose of the micronucleus test is to identily substances that
cause cviogenetic damage which results in the formation of
micronuclei containing lagging chromosome fragments or whole
chromosomes.

(3} When a bone marrow erythroblast develops into a polychromatic
erythrocyte, the main nucleus is extruded: any micronucleus that
has been formed may remain behind in the otherwise nucleated
cytoplasm. visualization of micronuclei is facilitated in these cells
because they lack a main nuclews. An increase in the frequency of
micronucleated polychromatic ervthrocyvtes in treated animals is
an indication of induced chromosome damage (15).

Hence, it is therefore advisable to be careful of the potential
hazards of this antibacterial drug as they mav become capable of
attacking the genetic material.
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Discussion:

The antimicrobial drug, methoprim, is an antifolic agent and it has
been reported to affect DMNA synthesis (2,3). This drug is a potent
inhibitor of the enzyme, dihydrofolate reductase, which is responsible
for the reduction of the enzvme, dihvdrofolate to tetrahydrofolate
that promotes biosynthesis of DNA (I6). Thus, DNA synthesis
inhibition has been suggested to be an indirect mechanism of genetic
damage (17,18). The probable mechanism of cyviogenetic damage
induced by this antifolic ageat might be attributed to
misincorporation of uracil into DNA and has postulated that, during
repair, niks are formed that could lead to chromosome breaks (19).
Further, folate deficiency also leads to hypomethalation of DNA. This
hypomethaltion may increase the susceptibility of DNA to nuclease
attack and provide another mechanism for the production of DNA
strand breaks (5). Folate deficiency is known to induce chromosomal
aberrations (CA) and frafile sit expression, and can cause dramatic
increases in the frequency of micronucleated erythrocytes in Crohn's
disease patients (20). On the other hand, it has been reported that the
use of low folic acid culture medium increases the frequency of MN
and CA in homan lyvmphoevies cuoltures (18). Furthermore,
methoprim was positive for induction of CA and sister-chromatid
exchanges (SCE) frequencies in Chinese hamster evary (CHO) eells
treated at doses thai caused cell cycle delay with and without
metabolic activation {20,21). In addition, a significant increase In the
MN and SCE frequencies has been reported in human lymphocytes
treated with different concentrations of trimethoprim (8). This
would support that this antibacterial drug inducing primary DNA
damage. Thus, the genotoxicity of methoprim is confirmed by the
results obtained in the comet assay test in our current study. Due to
its sensitivity for measuring DNA damage at the individual cell level
and [ts potential application to virtually all eukaryotic cell types, the
Comet assay has been adopted as a very useful short term test in
genotoxicity studies (23). In conclusion, we suggest that our results
indicate that methoprim appears to have a significant clastogenic
activity, which is in agreement with the data obtained in the in vive
micronucleus test, metaphase chromosome test and Comet assay test.
This study suggesis the usefulness of concurrent assessment of
cytogenetic damage and DN A alterations.
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Table 7 and 8 show Percentage of cells with damaged DNA in the
liver and bone marrow of mice after oral administration of different
doses of methoprim for five successive days.

Table 7. Percentage of cells with damaged DNA in the liver of mice
after oral administration of different doses of methoprim for five
successive days

'T';an.il;.h. No. of No. of Cells with
animals examined cells damage
No. e
D.w. 5 SO} 26 5.6 |
cr 5 S(M) 191 382 |
Methoprim I
1.92 S00 SO0 1M 20 |
1535 | 500 00 133 266 |

Table 8 Percentage of cells with damaged DNA in the liver of mice
after oral administration of different doses of methoprim for five
successive days

T\D mg/kg.bw. | No.of No. of Cells with |
animals | examined cells damage
|
No. % |
D.w. 5 | 500 | 21 42 |
CP =% 500 | 179 358 |
~ Methoprim '
1.92 500 500 89 17.8
15.35 LS00 | s00 | 123 246 |
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Table 5 and 6 show the number of cells with damaged DNA in liver
and bone- marrow of mice 22hr after successive oral administration
of methoprim 5 days. The doses used were 1.92 and 15.35 mg/kg.bw.

and the control groups.
Table 5. Cells with damaged DNA in the liver of mice after oral

administration of different doses of methoprim for five successive
davs

TD mg/kg.bw, | No.of No. of Cells with
animals | examined damage
cells

M = SE.
D.w. 5 00 560040
ce | s 500 3.20%* 400+

Methoprim

1.92 | 500 S0M) | 20.0 % 0,55"¥
15.35 | S0 | SIH) | AT40 = 0.77**

**Eiﬁ_niﬁtﬂ nt at p=0.01 {t-test).

Tahle 6. Cells with damaged DNA in bone-marrow of mice after oral
administration of different doses of methoprim for five successive
days

T'D mg/kg.bw. | No.of | No.of Cells with damage
animals | examined

cells M + SE.
1w, i 5 S0 4.20 £ 0.38
CP | 5 S0 (L97** 3680 +

Methoprim

1.92 500 500 17.80 + 0.86**
15.35 500 500 24.60 £ (,87%*

Significant at p=0.01 (t-test)




T able 4. Types of chromosome aberrations in mice bone-marrow cells after successive oral administration
of methoprim 5 davs with 0,96, 1.92, 3.07 and 15,35 mg'kg.bw,

T/D - gap hreak fra del del+ frag | trans aneuploid | cuoploid
mg'kgbw | No [ % | No | % |[No| % [No | % | No | % [|No | % Ne| % | No | %
D.w. - - 2 |04 5 |1 (3|06 3 |06 1 1021 |02 (1 |02
CP 20 11 (22| 40 B (26 [52]25]| 5 | 24 |48 10| 2 |8 [ 18 | 42 | 84
methoprim

0.9 4 [ 0.8 17 |34 13 |26 11 |22 14 |28 3 |06 2 | 04 | 18 | 32
1.92 8 [ 1B 12 124(20) 4 (1938 2] (42| 8 (18| & 1.2 | 25 5
307 |11 le2] 2 (04| 6 |12]s5] 1| S 111 (02|11 [02]10]22
15.35 6 [1.2] 9 |18[17[34]16 (32 18 (26| 6 [12] 3 [ 06| 20 ] 4
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TD mg/kgbw. | No.of No. of PCEs
animals | examined cells | N@ %%

D.W. 5 1000 64 764
CP 20 5 1000 2125 21.25
Trimethoprim e
0.96 5 1000 0942 9.42
1.92 5 1000 1022 10.22 |
307 5 1000 1510 15.10
15.35 5 1000 1771 1171

Bone-Marrow Chromosomes:
Table 3 and 4 show chromosomal aberrations in mice bone- marrow
cells 22hr after successive oral administration of methoprim 5 days.
The doses vsed were 0.96, 1.92, 3.07 and 1535 mg'kg.bw. and the

control groups.

Table 3. Total chromosome aberrations in mice bone-marrow cells

after successive oral administration of methoprim 5 days with 0.96,
1.92, 3.07 and 1535 mg'kg.bw.

T\D mg/kg.bw. | No. of No. of Total Chromesome

animals = examined cells aberrations
Mean + S.E.

D.W, 5 1000 3,20+ 1.11

CP 20 5 1000 32,204 4.92**

meéthoprim

.96 5 0o | 660+ 186%

1.92 5 | 1000 14.00 + 1,33+

3.07 5 | 1000 18,80 + 3,61+

15.35 5 | 1000 23.60 £ J.63**

* Significant at p= 0.05. ** Significant at p= 0.01 (t-test)
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Statistical Analysis:

The significance of the experiment from control data was calculated
using two-tailed t-test. Significant values P< 0.05 and highly
significant P< 0.0,

Results:

Micronucleus Test

Table 1 shows the number of micronuclei in  polychromatie
erythrocvies (MNPCEs) in mice bone- marrow 22hr after successive
oral administration of methoprim 5 days. The doses used were .96,
1.92, 3.07 and 1535 mg/kg.bw. and the control groups.

Tahble 1. Number of micronuclei in polychromatic erythrocytes
(MNPCEs) in mice bone- marrow 2Zhr after swccessive oral
administration of methoprim 5 days.

D No. of Nuo. of MNPCEs

 mg'kg.bw. | animals | examined cells | Mean = S.E.

D, W | 5 100D 2.8+ 1.31

cP 2 |5 | 1000 | 34.20% 387+
Trimethoprim

0.96 I 1000 [ 4.00 = 1.70

1.92 |5 1000 | 5204 0.86*
07 | § 1M | 14.00 = 1.41%*
15.35 | 5 |10 | 21.60 = 1.80%*

* Slgnificant at p= L5, ** Significant at p= .01 (1-test)

Table 2 :shows percentage of palychromatic erythrocytes (PCEs) in
mice bone- marrow 22hr after successive oral administration
of methoprim 5 days. The doses used were 0.96, 1.92, 3.07
and 1535 mg/kg.bw. and the control groups.

Table 2. Percentage of polychromatic ervthrocytes (PCEs) in mice
bone- marrow 22hr after successive oral administration of
methoprim 5 days.
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third the diameter of the cell nuclens and stained equal or denser
than the nucleus of the cell from which the micronucleated cell had
developed (9). The experimental and control micronucleus frequency
for each specimen within and between different mice groups were
compared using the paired two-tailed t-test. Chromosome aberration
Chromosomes from bone- marrow cells were prepared following the
method of Yoshida and Amano (10) 100 well spread metaphases were
analyzed per each animal for scoring different types of aberration.

Comet Assay:

For single cell gel electrophoresis (comet assay) was used the method
deseribed by Singh (11) with some modifications. Samples of liver
and bone marrow were minced with mincing solution prepared from
HBSS and EDTA. 10uL of cell suspension was mixed with 0.5% of
low melting point agarose (LMFP) (sigma) and spread on fully frosted
microscope slides pre coated with 0.6% normal melting point agarose
(NMP). The slides were immersed in a jar containing cold lysing
solution (2.5 NaCl, 100mM EDTA, 10 mM Tris, 1% triton X-100 and
10% DMSO were added fresh) at 4°C over night. The cells were
exposed to alkali selution (300 mM NaOH and 1 mM NalEDTA) for
20 minutes to allow DNA unwind and express the alkal-labile sites.
The electrophoresis was applied in an alkaline buffer (300 mM NaOH
and 1 mM NalEDTA) for 20 minutes, using electric carrent of 25 V
and 300 mA. After the electrophoresis, the slides were neutralized
with 0.4 M Tris buffer (pH 7.5), stained with 200 ul ethidium
bromide (2ul/mL), and analyzed wsing Leitz Orthoplan fluorescence
microscope equipped with a 515-560 nm cxcitation filter. The images
of 100 randomly selected cells were analyzed from each sample. Each
nuclenid was assigned to one of the specific damage categories(d-4)
based on the tail size relative to the head general appearance,
modified from Avishai er of (12), and previously reported (Urbina-
Cano ef af (14) as follows: 0 = nucleoids without tail or undamaged, 1
= tail length equal to or shorter than nuclews head diameter, 2 = tail
length 1.1 to 3.5 times more than the head diameter, 3 = tail length
more than 3.5 times the head diameter; and 4 = absence of head (all
DNA migrates to the tail).
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maintained under controlled conditions of temperature and humidity
and received food and water ad labium.
Test chemical:

Trimethoprim is 5 - [(34.5-trimeth-oxyphenylymethyl] — 2 | 4 -
pyrimidinediamine molecular weight 290.32) was obtained from
(SDI).
Formula: Structural

HY NH;
M
CH,
MHz
CHaD OCHs
(Bacenari, 1995) OCH;

Treatments:

For bone —marrow the experimental design is based on the study of
the effect of trimethoprim by oral gavages for one week, 6 groups of
five mice with different dose levels 15.35, 3.70 mg'kg h.wt. which
stand for half value of LDs and 1/10 LDy respectively and 0.96 and
1.92 mg'kg bwt which represent curing and double curing dose
respectively. Cyclophosphamide was osed as positive control while
another group without any treatment wvsed it as negative control.
Mice were sacrificed at 22h after treatments.

Micronucleus Test:

Bone-marrow preparations were made and stained according to the
method described in schmid (9). The presence of micronucleated
polychromatic eryvthrocytes was visually scored (ai least 1000 per
mouselby optical microscopy using a Leica bright field microscope.
Cells were considered to be micronucleated when they contained
neatly defined chromatin corpuscles with diameter of less than one-

NS
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Introduction

Trimethoprim  belongs to  a  Ffamily  of synthetic 2.4
diaminopyrimidines, whichhave a potent microbial activity against
wide variety of bacterial species (1). Trimethoprim is a folic acid
antagonist by inhibition of dihydrofolate reductase which catalyses
the conversion of dihyrofolate te tetrahydrofolic acid. Se
trimethoprim affects the biosynthesis of DNA (23). Trimethoprim
has been used clinically in the treatment of bacterial infections,
particularly the common urinary tract infection (4). Deficiency of
folic acid may have important role in carcinogenesis (5). The
mechanism of promoting carcinogenesis may be through genetic
damagt associared with folic acid deficiency (6).

Results obtained from reports about genotoxicity of trimethoprim
are controversial. Positive and negative effects were reported in the
same test svstem with both bacterial and mammalian cells (7.8). The
aim of this work is to provide additional information about the effeets
of trimethoprim in mammalian cells trough in vwve study.

Material and Methods
Animals:

White Swiss mice were vsed in all experiments. The animals were
obtained from a closed random bred colony in the State company for
Drugs Indusiry and medical appliances, Samarra- Irag [ SDI),

s
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Evaluation of the Genotoxic Effects of
Methoprim in Whit Mice

Mohammed Saleh. H.W, College of Education of Samarrs, University of Tikrit,
Shehab, A.F. College of Science. University of Tikrit.;
Sadeq, 5.W. College of Science. University of Tikrit.

Abstract:

Genotoxicity of methoprim was evaluated in white mice uwsing
cyvtogenetics and molecular biology markers. Micronuclei in
polvchromatic ervthrocytes (PCEs), chromosome aberrations (CAs)
in bone-marrow, and types of damage in DNA with Comet assay were
scored  after treatment of mice with 0.96, 1.92, 307 and
1535mekg.bw. for five soccessive days. The results showed
stgnificant increase in numbers of micronuclei, types of chromosome
aberration in bone- marrow cells in treated groups compared with
control groups. In addition, significant differences in levels of damage
in DNA of both liver and bone-marrow cells in treated groups
compared with control groups. The study reveals that high doses of
methoprim induce features of genotoxicity in whit mice.

The researchers recommend that extreme supervision must be
applied upon uncontrolled using of methoprim and the high doses
must not be used except when highly needed.
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| Pvnchon Puritanism
I_Fﬂrunuil Faith
| Cosmic Canspiracy God's Plan
[ Gravity God's Will
Membership in the Firm Election
Exclusion from conspiracy | Preterition
_Multiple Narrative Patterns | Typology
Remote control (xrace
Binary Vision | Theism\Atheism
Deeadence of History Depravity of Man
Paranoid Self-Reference Personal Salvation
The Zero Last Judgement |

It is clear here what Pynchon is doing in Gravin's Rainbow is to
translate the religious ideology of the Puritan into secular terms. But
the list above misses one important item in the Puritan's theology
which is the apocalypse. Pynchon translates this item in his novel
variously as  war, holocaust, entropic recession, fall, false
transcendence. and ultimately, historical nihilism.

Ultimately, Pynchon's apocalyptic narrative in Gravity's Rainbow
is a secular one where the theological ethos of the classic Biblical
apocalypse mre subverted to show their incompatibility with the
modern Western philosophical conception of the world. With the
absence of a god or a divine power at the center of this world, the
classie biblical apocalypse narrative loses its teleological status as an
eschatological act of divine redemption of a fallen world. In
Pynchon's hand it becomes an expression of human nihilism. The
inevitability of such nihilism can never be evaded unless it be the
wistful inscape of textual transcendence into the space of media

spectacle.
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Crravity's Rainbow takes on a very subjective meaning, and that
radical historical breaks are relatively realized only in the eve of the
beholder. Oilster relates this to the fact that Pynchon's concept of
history is deeply grounded in the Puritan sense of history and that his
" musings on apocalypse are only twentieth-century versions of those
earlier exhortations with which his ancestors were quite familiar."”
{Ihid.) But such an approximation is even hard to realize because
Pynchon's sense of history is never redemptive in the Puritan's sense,
Because secular history is predestined to end with apocalypse, it
manifestedly moves towards redemption in the divine sense of the
word. On the contrary, Pynchon does not envision history in this
redemptive way. History, for him, is both secular and swhjective. It
does not obey any divine plan and operates on a level different from
that of theology. Pynchon, himself, makes this clear in Gravige's
Rainbow when he states on the tongue of one of his numerous
characters that "Our historv is an aggregate of last moments™
(Crravity Rainbow:173). Pynchon's model of history is based on criscs
rather than the conventional apocalyptic fall and rise as classically
envisioned by Arnold Tovobee and W, B. Yeats. No wonder that the
apocalyptic moments in Gravify's Ruinbow never fall in a pattern or
line of progress. They are ameliorated in the flux of history as little
disruptions. They never re-orient history into any moment of death
and re-birth like the Biblical apoealy pse.

Furthermore, the god as controller in puritan theology gives way
to 4 secular version of the controller as the indefinite "Them." And,
like God, they are "patient, committed to the Long Run™ (Graviey
Rainbow:16) The result is confusion over not only the foundation of
history but also the nature and scope of the apocalypse. "Each plot
carries its signature,” Pynchon says. "Some are God's, some
masquerade as God's. This is a very advanced Kind of forgery. But
still there's the same meanness and mortality to it as a falsely made
check. It is only more complex" {Gravity Rainbow:540-1). This should
account for the failure of literary criticism to pin points the exact
nature and extent of the apocalvptic element in Gravity's Rainbow, In
his seminal essay "Pynchon's Paranoid History,” the eritic Scott
Sanders 1975:188) provide the following tabularized differences
between Pynchon and the Puritansdd:
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Pretrite. There is no Elect nor Soteriology in the mass death that the
rocket brings to the "Zone' The 'Zone as the human world is
described as 'crippled’ in the sense of spiritual paralysis. However,
this spiritual stasis is no enough cawse to bring the world a
redemptive apocalypse. All s there is the pastness of the past
Fossilization, physical and spiritual, is the evident end of humanity.
The final line brings the Iyric into its climax. The human world js
denied the mercy of change. The word "stone’ is a symbol of the stasis
of this world or that transcendence, in its neo-platonic sense, is no
more attainable in such a world. Here the word "stone’ refers to the
human body as an eternal prison for the soul. Even death cannot
redeem this soul of its stony prison. This simply is a pointer to the
complete absence of a divine force in this world. It is a world of
natural processes of atrophy beyond the salvation of God. Once its
force reaches the absolute zero it becomes atrophied as cold as a
stone.

The song might have established rhe text's resistance politics to
the totality of apocalyptic closure but never fully completing it.
Pynchon's invitation for a communal singing is the ultimate step to
bring this resistance to completion. The orality of the song reaches
deep in the collective consciousness of the community to invoke the
long repressed primordial instinet of self-survival. Judith Chambers
(1991:274) once again provides the lead here when she comments that
" this Orphic singer, whose poetry has revitalized the word and the
world, has taught his readers how to sing. Appropriately, he ends the
book with an open invitation to continue the singing, for singing is
existence: "Now Evervbody-" The act of coral communal chanting
while reminiscent of the church space is meant to bring in full
interplay the dialogic potential of the act of singing to contest the cold
death of image consuming in the post-industrial American society.
The Fashioning of the dialegic at this point in the novel interrogates
the marketing of the apocalypse as images consumption as false
consciousness,

The apocalypse, therefore, remains a delayved, if not suspended,
moment in Graving's Rainbow for Pyvnchon, according to Stacey Olster
(2009:82), is not "preaching the end of the world or a break in
history. On the contrary, the very number of apocalypses in his work
only proves that the wltimate moment of apocalypse has not ver
arrived."” Therefore, the idea of the apocalypse in the world of
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Consequently, it is not difficult to see how does Pynchon inscribe
this vision of Rilke in his concluding Puritan. The 'Hand' ensures the
survival of life by turning down the Hour-Glass for a new start when
the rocket {Towers) falls. No rebirth or eschatology accompany this
survival, Temporality simply reigns unchallenged inseribing expired
life in the dark eorridors of the archive of historicity and memory.
Although this is supposed to be a Puritan lvric, it is verv difficult to
ascribe the "Hand' to God, i.e. . Providence. It must be the hand of
nature which checks the apocalvptic drift of time to ensure the
survival of humanity. This is further supported by the reference to
the 'poor Pretrite’ in line four which rales out any possibilities of an
eschatological apocalypse. The Pretrites, those ordinary people,
simply perish buf never become Elects, those who receive the
salvation of God after the apocalypse. After all, the author of this
Ivric, we are told earlier in Grovins Rainbow, had written a whole
book on the Pretrites called O Preteriion. In this book William
expresses his sympathy for the down-trodden Pretrites. He even:

argued holiness for these “second Sheep,” without
whom there'd be no elect. You can bet the Elect in Boston
were pissed off about that, And it got worse. William felt
that what Jesus was lor the eleet, Judas Iscariot was for the
Preterite. Everyvthing in the Creation has its equal and
opposite counterpart. How can Jesus be an exception? could
we feel for him anvthing but horror in the face of the
unnatural, the extracreational? Well, if he is the son of man,
and if what we teel is not horror but love, then we have to
love Judas too. Right? (Gravity Rainhow:565)

The book brought the anger of the Puritan community in Boston on
William Slothrop because "nobody wanted to hear about all the
Freterite, the many God passes over when he chooses a few for
salvation." (Gravity Rainbow:565)The book was banned and
ceremonially burned because it is a stark denial of the eschatologies
and Sortiologies of the biblical apocalypse.

Thus, after highlighting the Pretrites as the only hard reality in
this fallen world the lvric proceeds to the "Towers,' stands for the
rocket or the destructive power it represents in the Cabbalist
mystical system, brings annihilation rather than redemption to the
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Various critical interpretations have been advanced or suggested
for this song and why Pynchon chooses to end his book with it
However, most of these interpretations hinges on the songs relation to
the frequently quoted German poet Rilke in Gravine's Rainbow.
Judith Chambers{1991:273), among others, suggests that In ending
the book with song, Pynchon not only suggests that the poetry of our
language is not dead, but he also echoes Rilke's words in "sonnet 3,
Book 1: "Song is existence,” She follows martin Heidegger's
interpretation of these words "to sing the song means to be present in
what is present itself. It means: Dasein, existence"

John Dugdale (in bloom, 2003:204) believes that Rilke's poetry is
used by Pynchon to further harrow the terrors of the imminent
apocalypse in the world of Gravine’s Rainbow. Pyvnchon's  opening
words: A screaming comes across the sky. It has happened before,
but there is nothing to compare it to now’ (Gravity Rainbow: 3) is an
echo of the first line of the Dwine Elegies, *who, if 1 cried
out’sereamed (schriee), would hear me among the angelic ordersy’,
with a possible additional recollection of Yeats’ images of the Second
Coming and the apocalyptic scream. Whereas the last paragraph of
the novel, describing the bombing of Los Angeles, draws on the
*happy failing® of the last line of the Elegies—"it was nof a star, it was
falling, a bright angel of death’ (760). Dugdale identifics the rocket
with Rilke's cry and suggests that "Pyachon’s “sereaming’ condenses
Rilke's ery with the response from the angelic orders he cries for;
that the VI rocket, and the later the ICBM, are presented as the
incarnation of the terrible Angel of the Elegies.”" Indeed, Pynchon
later quotes Rilke's poetry where the  Angel comes closest fo being
eqquated with a destructive apocalypse of divine Judgment:

These tall, these star-blotting Moslem angels ... o wie
spurlos zertrdte ein Engel den Trostmarkt ... German dreams
of the Tenth- Elegy angel coming, wingbeats already at the
edges of waking., coming to trample spoorless the white
marketplace ... (Gravity Rainbow:341)

Significantly, the Tenth and final Elegy, which ends with the *happy
thing® falling, is the one favored by Blicero, the admirer of Rilke
(Gravity Rainbow:97-102) who later launches the 00000 which
descends on the Orpheus Theatre in Los Angeles.
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apocalypse passively becawse it is also disseminated not by a higher
authority but is part of our desire to belong to the accepted norm of
socio-cultural hegemony.

Alternatively, Pyvnchon recourses to meditation on time as the
best available option for the self in the face of the nihilism of
textuality and the apocalypse. He forebodes meditatively: "There is
time, if you need the comfort, to touch the person next to you, or to
reach between vour own cold legs ... " (Gravity Rainbow:775)The
significance of this sentence and its timing have been overlooked by
almost all of Pynchon's commentators, although it is crucial for our
understanding what happened to the apocalvpse in the last page of
the novel. It establishes its meaning through intertextuality with T.
5. Eliot's "The Love Song of J. Alfred Prufrock.” This poem which
has been glossed twice in the text of Gravity's Rafnbow s the acme of
the Western obsession with time. Prufrock is haunted with an
incessant anaphoric repetition of "there is a time, there i a time" but
actually nothing happens. Life as a web of signifyving practices is
effaced in the passive flow of temporality. The dream-like night
journey of Prufrock is similar to the aosdience of the Orphens
Theatre watching a night movie in that they both experience life as
simulation. Their divorce with the real precludes any possibility of
redemption through apocalyptic events. Temporality, instead, is lefi
to fulfill this role. It is appropriate, therefore, for life 1o end, in this
scheme, with a whimper rather than a bang.

The song which closes the novel seems to advance this reading a
step further. Pynchon himself intrudes finally to ask the audience
and readers alike to sing together a seventeenth century hymn by
"William Slothrop, centuries forgotten and out of print, sung to a
simple and pleasant air of the period.”{ Gravity Rainbow:T75) He
asks them all to follow the bouncing ball:

There is a Hand to turn the rime,

Though thy Glass today be run,

Till the Light that hath brought the Towers low
Find the last poor Pret'rite one . . .

Till the Riders sleep by ev'ry road,

All through our crippl'd Lone,

With a face on ev'ry mountainside,

And a Soul in ev'ry stone. ... (Gravity Rainbow;776)
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strategies for this passive submission to the culturally generated
commaodity images as in the case of the guasi-nature of the
apocalypse at the end of the novel. War and the larger pattern of the
apocalypse are staged but never enacted in the space of the novel
One way to do this is through the shaping of the novel itself as a
media or visual spectacle by playing on the idea of the novel as a
theatre.

Throughout the novel, the repetition of the word “theatre™
becomes increasingly noticeable as part of Pynchon's strategy to
create visual spectacles through his cinematic writing style, thereby
creating his own theatries. This is quite evident in the opening
sentences of the novel Gravity's Rainbow opens in a suspenseful.
cinematic fashion with the statement, *A screaming comes across the
sky. It has happened before, but there is nothing to compare it to
now, It is too late, The Evacuation still proceeds, but it"s all theatre™
{Gravity Rainbow:3), The reader experiences a cinematic close-up
rather than a chunk of narrative by engaging his‘her gaze and
ultimately draws the reader into the scene— they are drawn in and
feel a sense of paranoia and terror becaose they are unaware of the
exact threat. Such indefinite experience and terror is  usually
associated with the human sense of catastrophe and the apocalyptic
events in general. This is why the word "theatre® Is always associated
in Gravity's Rainbow with the staging of the apocalypse. The
subsequent dozens of times references to this word throughout the
bulk of the novel culminates in the final reference to the Orpheus
Theatre in the final page of the novel. The theatre by now becomes an
icon for the convoluted space of the novel itself as a visual spectacles
where the apocalypse 8 simultancously inside and outside. The
danger of the real apocalypse of the nuclear holocaust is being
warded off because the audience\readers are sheltered inside the
movie theatre, inside their culturally marketed fantasies. They see
but never participate. This is more akin to the spirit of the biblical
apocalypse where the human is helpless in front of the inevitable and
the divine. Acceptance of the divine is similar to the submissive
acceptance of the marketed images of the media culture in that both
are commaodified images that make the human reality sedative to pain
and nihilism. We accept the authority of the Biblical image of the
apocalypse passively because it is disseminated by an ultimate
authority which divinity. Similarly, we accept the media image of the
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influential book society of the spectacle, the French theorist Guy
Debord shows the extent to which the media reconceptualizes the
consumer's image and perception of reality. In the consumer society
the media culture fascinates the passive consumers with sedative
spectacles and involve them in the semiotics of a new world of
entertainment, information, snd consumption, which ultimately
shapes their thought and action into a sort of false consciousness. In
Debord’s words {1967:Sec. 18):

When the real world changes into simple images, simple
images become real beings and effective motivations of a
hypnotic behavior. The spectacle as a tendency to make one
see the world by means of various specialized mediations (it
can no longer be grasped directly), natarally finds vision to
be the privileged human sense which the sense of touch was
for other epochs,

Experience and evervday life, including our perception of external
reality and the way we respond to, are thus shaped and mediated by
the spectacles of media culture and the consumer society. The
readersiaudience of Gravity’s Rainbow never experience the
apocalyptic event of the rocket fall firsthand. It is marketed to them
as 4 movie image meant for consumption. Thev never show the
normal signs of alarm of the natural human bent for self-
preservation. Instead, they are bored and shout to hurry the
resumption of the flux of imagery via the movie projector. This is
addiction to the consumption of images. Debord speaks to this effect
when he describes the continual production of media spectacles by
the consumer culture as a sort of a “permanent opium war."(Ibid.:
Sec, 44) This negative process is meant to stupefy social subjects and
distracts them from the most urgent task of real life which is the
recovery of their life potential through the avenwe of creative work.

The spectacle, as such, is integrally connected to the capitalist
concepts of separation and passivity. Once the individual for in
submissively consuming spectacles he'she is estranged from actively
producing one’s life. The correlate of the spectacle, for Debord, is
thus the spectator, the reactive viewer and consumer of a social
system predicated on submission, conformity, and the cultivation of
marketable difference. Pynchon seeks to promote resistance
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It should be noticed that this textual displacement into the
historicity of the apocalvpse takes place in the moment the film
projector broke down in the Orpheoas Theatre. The light that boms
out in the film projector freezes the frames ol history. Pyachon critics
have taken this point in the novel as a crucial starting point for a
reading of the novel as a movie being watched by the readers as
audience in the Orpheus Theatre, In view of the heavy reliance on
techniques associated with 19405 cinema and the frequent references
to such movies, critics , like Scott Simmaons (1999:73), contend that
"the novel's overall strocture represents us in the 19705 watching a
movie made in the 1940s. * The structure of Gravity's rainhow as a
movie is not really evident until the last few pages, and indeed, not
ohvious until the last page, where "The screen is a dim page spread
before us, white and silent." (Gravity Rainbow :760) Significantly
enough, the last character to be introduced in the book is associated
with the cinema business, the Orpheus Theatre manager, Richard
M. Zhlubh. His tormented experience as a theatre manager is really
an extension of the rocket rider. He is  driving down the Santa
Monica Freeway encased in his car, fears a dry cleaning bag, "a
plastic shroud, smothering me to death.” (Gravity Rainbow:756) His
nightmare, in Scott’s words, " parallels, parodies, and brings up fto
date the more "real” vision on the screen of Gottfried encased within
the "erectile plastic” Imipolex G and that encased in the just
launched rocket. The cinema style of the hook can only seem
arbitrary without a recognition of this structure,” (Ibid.) More
specifically, the cinematic space is wsed in Groviys Rainbow (o
fashion the text of the novel as a visual spectacle. Like the theatre
that stages it, the apocalypse becomes a visual spectacle too for the
readeriaudience. This gives art a priori over atrocity. The audience
is impatient with the broken projectors. They hurriedly shout
"Come-on! Start-the-sho-w! Come-on! Start-the-show!" (Gravidy
Rainbow :776) The audience simply can’t bear the painful reality of
the impending nuclear apocalypse. They, instead, prefer 1o recoil in
the virtual reality of the cinematic space of the novel where death is
no more than an act of textoal eclipse.

Evidently, Pynchon i trying to comstruct the apocalypse #as a
media spectacle in order to resist the conventional readership of the
apocalvpse as inevitable. Pynchon, in this respect, seems to draw on
the theories of Fremch Receptionist popular in the 19605, In his
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governed by magical forces rather than logical ones, and we will
misread his fiction if we expect it to be confined to the empirical
world.” The transgression of the familiar with the unfamiliar and the
realistic with the hyvperrcalistic have long been recognized as the most
pertinent  aspects of the fantastic in  literature but with
postmodernism such transgression attending the fantastic became
itself a textual stratezy to problematize the thin line between
textuality and discourse, Postmodernism wuses the fantastic to
deconstruct this line by postulating a process of deconstructive self-
fashioming. Jacques Derrida 's famous battle cry "There is nothing
outside the text" and that reality is nothing but the product of
contending discursive practices which attain ideological hegemony in
the grip of textuality have become the commonplaces of postmadern
mentality. Everything in Gravity’s Rainbew, as such, becomes an
inscription of the trace of the apocalypse. The text may try to avert
the apocalyptic doom through temporal transgression but its very
politics remain essentially apocalyptic. Gravity mediates temporality
doing essentially the deferral job of textuality itself. The rocket as an
expression of the apocalyptic desire of humanity is caught in a
process of textual differal shifting its signifieds into the oniversality of
the naclear holocaust. Upon its lavnching from Germany in the late
1945, the 00001 rocket is already the product of a constellation of
competing apocalyptic discourses such as the system. science,
religion ....etc. The ascension of the rocket through death\desire is
betrayed by the 'Counterforce' of gravity' textuality. It falls outside
the main story in the margins of the text which is the presence of the
act of writing. The apocalyptic rocket is self-fashioned into a *fallen
star' bringing in a reminiscence of the Biblical doom. Michael Seidel
(1978:210) opines that "the final page of Gravine's Rainbow reveals
the satirically entropic order. There is no holy grail, no pot of gold ai
the end of the rainbow, only a parodic transcendence.” It is not only
that the materialism of the natural law of entropy counters the
spiritual transcendence over matter and death that Man is bourn to
seck but alse recyeles the inevitable apocalypse of the fall over
human history. This process of self-fashioning displaces narrative
closure into a sort of perpetual counter-transcendence. The gravity's
angel thus escapes history into the historicity of the apocalypse which
always shadows human destiny .
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Mevertheless, the apocalypse does not materialize, at least on the
pages of the novel. This final scene is supposed to bring about a kind
of an apocalyptic closure to Pynchon's encvelopediatic narrative. But
Gravity's Rainbow resists such a closure in favor of a more open and
ambivalent ending. The rocket is suspended in its last delta-t over the
roof of the Orpheus Theatre in Los Angeles while the bored audience
are agitated to resume the night movie after a bulb burns out. It
scems that Pynchon freezes the whole scene like in the movies as a
personal wish to avoid the unavoidable at least textually. Critics of
the literary apocalypse find this avoidance to represent the
apocalypse, especially the nuclear one, an event common among
novelists. They either stop short before it happens or inhabit a
liminal space after the disaster. The hypothetical space of nuclear
holocaust cannot be inhabited or envisiomed by the literary
imagination. Writers can only skirt the edge of such horrible disaster
hecause they are quite helpless to comprehend or represent it
Muclear apocalypse can only be approached by indirection because it
challenges the very foundation of the human imagination. {(Gyugell,
2009:2)

Unlike apocalyptic narratives, nuclear holocaust precludes the
possibility of a narrative structure because annihilation alludes
narrative closure. This should also account for the relative absence of
the nuclear bombing of Hiroshima and Nagasaki from such a vast
compendium of contemporary apocalyptic narratives as Gravige's
Rainbow. The disordered letters of the newspaper headline that
Slothrop strike upon in the ruins of a German city testifies to the
impossibility of textualizing the event. Similarly, the American
apocalypse never materializes on Pyvachon's pages because it is
projected inte a dead time that falls outside the boundaries of
human temporality and language,

But such a transgression of chronology and location and the
attending suspension of the apocalyptic ending requires a suspension
of disbelief in the Coleridgean sense. Such moments of suspension
belongs exclusively to the fantastic which is not unfamiliar in
Pynchon's fiction. Pynchon, writes Douglas Fowler (OQtd. in Patell,
2001:126-7), *'does not enter into any covenant with the reader as to
what is ‘real’ and what is *fantastic.” His fiction is fantastic in its
essence, not incidentally or symbolically. He does not hold up a
mirror to nature, but steps through the looking glass into a realm
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choosing Los Angeles he achieves a double effect: Iirst, he chooses
Los Angeles because it is the cultural seat of present day America, a
city where secularized America is at its best. It is really the negative
end of the process of the transformation of the theslogical conception
of the new Land into the mundane and the existential. Second, the
invocation of the word 'angels’ in the name of the city is highly
evocative of both the debasement of the Puritan ideals for America
and the rocket association with Biblical apocalypse. Los Angeles
means "the angels” in Spanish, bat the city’s full name is "La
Ciudad de la Reina de los Angeles” ("The City of the Queen of the
Angels™). The Virgin Mary can also be referred to as the Queen of
the Angels, (Merriam-Webster's Collegiate Dictionary, 7" ed.) The city
has never been up to its name and it is really the icon of modern
secular American mind. The departure with the ideals necessitates a
completely different apocalvpse. The frequent references to the
falling rocket as the "angel of death’ indicates that the impending
apocalypse is pseudo-theological in essence. Pynchon horrows from
the theological terminology of the Biblical apocalypse but subverts
them by putting them in a paradoxical context. It is a nuclear attack
and Pynchon uses Biblical imagery to describe it in order to remind
the reader that this is not a mere human caused annihilation but a
form of de-eschatologized apocalypse, one that is more retributive
than redemptive. Pyvnchon deseribes such an apocalypse in the
following terms: "But it was not a star, it was falling, a bright angel
of death. And in the darkening and awful expanse of sereen
something has kept on, a film we have not learned to see ... it Is now a
closeup of the face, a face we all know—" (Gravity Rainbow :775)This
death, mere death as annihilation as opposed to the vanity of human
wishes that the "star’ comes to represent, Pynchon might allude here
to either the habit of wish making at seeing a falling star (meteor) or
that star described in the Biblical prophesies as the herald of the
apocalypse that God shall certainly bring about at the end of time.
Either way, the very possibility of any human expectation or hope of
a divine apocalypse is mocked with the denial of any chance for even
an illusory escape into wistful wishing for a transcendence or, at
least, an aversion of the nihilistic doom. The denial extends further 1o
encompass the very possibility of imagining the rocket as a falling
star to simulate a divime herald or omen of a God-ordained
apocalypse.
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apocily pse subverts it into arena of human history as an event solely
shaped by human agency. '

This subversion of the teleological into the historical in the
Hiblical apocalypse is actually one of the sirategies that Pynchon
employs to bring about an apocalyptic closure in his text. In an
episode of the fourth part of Gravity's Rainbow subtitled “Streets.”
Slothrop finds a scrap of newspaper with the nonsensical headline
"MbB DRO / ROSHI (Gravity Rainbow:T0T), The context of the
passage makes it obvious that the whole headline must be “A BOMB
DROPPED ON HIROSHIMA.™ The historical reference coincides
with Slothrop's dark forebodings  on looking at the destroved
buildings in an unspecified German city. He feels as if wondering
through a destroyved city that has itself been the target of some such
nuclear bomb: “Perhaps there is a new bomb that can destroy only
the insides of structures.” Here he speculates about what would later
be described as the effect of the H Bomb. This moment is prophetic
of the apocalyptic implicature of such a weapon for Pynchon's ironic
narrator sirangely muses “why was he looking upward?"( Gravigy
Rainbow: T06), The skeptical tone of this sudden remark is clear and
lowd. The heavenly plan of redemptive apocalypse is no longer valid
in the face of this witer nihilism of the newly invented nuclear
apocalypse. Alternatively, this gesture of questioning relocates the
origins and intent of the apocalvpse from the inevitability of a
divinely foretold closure to the relativity of human agency. This
means that the apocalypse. as Pynchon imagines it, is no longer a
teleological terror for doomsdav loses its wnitary nature as the
ultimate divine closure of human time. The Biblical Armageddon has
become mere wncalculated side-effect of human  technological
Progress.

Hiroshima might be a distant event in the margins of Graving's
Raimbow but the 1973 Los Angels is a textoal space for the
inevitahility of the nuclear apocalypse. The 0000 Rocket that Blicero
launches late in 1945 transcends time as well as geography to target
this American city in an alternate present where the American
president Richard Ninvon is caricatured as Richard M. Zhlabb, night
manager of the Orpheus Theatre. Pyvnchon’s choice of Los Angeles is
significant. He did not chose Boston or new England the seat of the
early settlers of America to symbolize the failure of their theological
vision of the 'Wew Eden' and the promise of 'Manifest Destiny.” By
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Destiny, which was coined in the 1840% to justify the American
expansion Westward, is no longer heralding the redemptive
eschatologies of a divine apocalypse. This is an ironic reversal in
history as well as in literary representation highlighted by the
absence of the divine redemption and coupled with a purely human
agency of the awaited apocalypse . Gravitys Rainbow advances a
purely secular apocalypse through a purely human eataclvsm,
producing a dystopian vision of America which ultimately mocks the
very concept of Manifest Destiny of the early Paritan settlers in the
New World.

Cravity's Rainbow, however, is not anigue in this vision of the
stcular or ironic apocalypse. It merely reproduces the historical
consciousness of the post WWII era. "Since the end of World War
IL," says cultural historian Daniel Wajcik (1997:98)," visions and
heliefs about the end of the world appear to have hecome
increasingly pessimistic, stressing cataclysmic disaster as much as
previous millenarian visions emphasized the imminent arrival of a
redemptive new era.” The transcendental. millennial vision of
America as a redemptive paradise or the New Eden became maore
bleak and apocalvptic in nature in the second half of the twentieth
century. The secular apocalypse hinges on the destructive capabilities
of human beings. Such apocalyptic scenarios tend to  describe
unredemptive worldly cataclysm initiated by human ignorance,
unchecked technological progress, or chance natural mega disasters.
The sinister human potential for evil underlies all these causes.
Secolar apocalypse, therefore, tends to emphasize the human
nihilism regardless of its causes or ends. One of the mosi widespread
and most fatalistic secular apocalyptic scenarios Imagined s the
vision of the world destroyed by nuclear weapons. The inevitability
of the nuclear apocalypse is, no wonder, the major shaping force of
the fatality that colored the modern imagination. Louise Kawada
(gted. in Wojecik, 1997:98) notes in this respect that the “Images of
Hiroshima and MNagasaki, the Holocaust, Vietnam (rendered by
filmmaker Francis Ford Coppola as Apocalvpse Now) give
unalterable contours to the landscape of contemporary memory.
Apocalypse is no longer a dark shapeless terror, but a statistically
documented event, complete with date, time, and place.” Human
knowledge rationalizes the horror of the apocalypse so as to
undermine its teleology. The violation of the divine origins of the
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as the "Mew Eden', as the early settlers had envisioned, has become a
garden of evil.(Morthcott, 2004:15-6) It lost its utopian spirit of
cultural innocence through the process of imperial self-fashioning
after the historic-religious models of post-Enlightenment Europe.
The equation of 'empire’ with "death’ affects a cultural poetics of
apocalyptic historicity. This death is conceptual rather than actual. It
is apocalvptic as it is meant to fulfill eschatological ends. The Turkish
scholar Akca Atac(2007) phrases this eloguently when he savs that
“at the heart of apocalyptic, there is empire — an empire which is
entangled in Realpolitik but at the same time pertains to God's plan
for mankind...the apocalyptic empire is to play a unigue role on
carth, influence world politics and finally offer the imperial seat to
Christ when the time comes.”" This is a peculiarly western tradition
that started with the Roman empire and descending through
modern Euwropean imperial powers to the United States in the
twentieth century. The centrality of the apocalyptic vision to the
American imperial discourse is established by the early European
settlers in America. Zamora advances this argument by suggesting
that “the earliest Puritan texts attest (o constant attempts (o unite
apocalyptic theology and American history: The New World is
directly associated with the culmination of historyv.” (Zamora,
1989:9) Clearly the New World as the site of a re-created Eden
offered the early puritan settlers the opportumity to enact the
apocalyptic narrative attending the typology of the carthly Eden in
the Bible. This Biblical ideal becomes America’s manifest destiny.
But with the corruption of this promised land with material ideals of
the Old World America loses its ability 1o offer the fulfillment of
renewal or redemption brings to the fore the question of when and
where Armageddon would oceur. Thus, failure engenders quest and
expansion because “if New England failed to resolve into the
Promised Land, *some other place’ would be found, and the Puritan
eschatological hopes would reconstitute themselves as America
expanded across the continent.” (Ibid.) It is at this moment that the
American colonial discourse became imperial in the European sensc
of the word. The Promised Land of the puritans became an empire, a
' Kingdom of Death, in Pynchon's words, The "death colonies,' says
Pyachon above, expanded into the ‘kingdom of death,' because
expansion and colonialism entail death and displacement of the
colonized inferior races. Alternatively the concept of Manifest
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peace. Plicero inscribes a process of transformation of being into the
original state of light and peace before the original sin and the fall.
This is a transcendence of the earthly into the divine and, according
to Blicero. it can be achieved throuzh bringing the Biblical
apocaly pse on earth, 1t is through this apocalyptic transcendence thai
Blicero can be re-united with his lover outside the boundaries of life
and death in eternity, Blicero's firing of the rocket is but one E‘lﬂllllﬂl’."
of the ritual murder that is committed in the aame of religion for
such an action, according to Dwight Eddins (1984:186), "symbolizes
an artificial apocalypse, engineered to celebrate the religion of
Cinestie  artifice.23 The human-engineered apocalvpse is never
redemptive and wish-hound as it remains historical and self-
destructive. The death that Bilcero strives to transcend through the
rocket is the ultimate end for the rocket is betraved by gravity and
becomes the agent of the death that it was employed to transcend.

Blicero uses violent disruption to realize his dream of apocalypse.
The idealogy underlying this dream might be perverted but its end is
highly suggestive. He uses the MW rocket to target America. The
invocation of America as the site of the apocalypse is very significant
in the conceptualization of the apocalvpse as a process of cultural
metaphysics,

Just prior to his sentimental speech on achieving transcendence
with Gottfried, Blicero desceribes the imperial process that signifies
the creation of the “Kingdom of Death™ in Biblical and historical
terms:

America was the edge of the World, A message for
Europe, continent-sized, inescapable. [. . .| In Africa, Asia,
Amerindia, Oveana, Europe came and established its
order of Analysis and Death. What it could not use, it
Killed or altered. In time the death-colonies grew strong
enough to break away. But the impulse to empire. the
mission to propagate death, the structure of it, kept on.
Mow we are in the last phase. American Death has come to
occupy  Europe. It has learned empire from its old
metropolis. Gravity Rulnbow:T37)

Pynchon, here, delineates the corroption of the American dream
through the contamination of the European will io power. America
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The persistence, then, of structures favoring death.
Death converted into more death. Perfecting its reign,
Just as the buried coal grows denser. and overlaid with
more strata—epoch on top of epoch, city on top of
ruined city, This is the sign of Death the impersonator ..
{ 1649-T0)

Defined by war and material production of historicity, Pynchon
distances death as the Cartesian Wall of Western philosophy and
history. Blicern, aka Weissmann, one of Pynchon's most fiendish
characters, deseribes the Western obsession with death as ultimate
way fo attain the salvation of the apocalypse as follows: " Europe had
found the site for its Kingdom of Death, that special Death the West
had invented."(Gravity Rainbow:736) The Kingdom of death and its
Western site that Pynchon speaks of are but the Biblical tradition of
the apocalvpse that the mind of Christian Europe had suceumbed to
during these last two thousands of its history, Wars are waged and
mass deaths are committed in the pursuit to establish the Kingdom of
Cod on earth via apocalypse. Western culture as such has come to be
obsessed with the wish to death and power that such philosophers as
Nietzsche diagnosed as the primal cause of the Western cultural
nihilism.

Furthermore, Blicero makes clear the apocalyptic overtone of his
speech soon when he speaks to his cherubic lover Gottiried as he
loads him into the ultimate weapon of the apocalypse, the 0000
rocket: *1 want to break out — to leave this cyele of infection and
death. | want to be taken in love: so taken that you and I, and death.
and life, will be gathered, inseparable, into the radiance of what we
would become. . . " (Gravity Rainbow:737). Thantos prevails as Eros
is banished to oblivion under the inescapable grip of the logos of
death. This failure of the bond of love points to the degree Western
culture is obsessed with death as a new start via apocalypse. This is
the result of Calvinist indoctrination of death as the cultural index of
Original Sin. However secular might Pynchon be these obsessions
nnderlie the apocalyvptic narratives in Gravins Rainbow. Human
reality is fallen. It is a vicious cycle of infection and death because of
Man's original sin. The love that Blicero highlights as a salvation is
not secular or spiritual. It is the love of God that is described as
‘radiance’ which means either the majesty of God or peace, spiritual
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the apocalypse, where the eschaton means the end of times, judgment
day which itsell guarantees soteriology—who is saved.

This is but a manifestation of Pynchon's vision of life as perpetual
transformation rather than a series of violent disruptions. He makes
this clear when he uses for his epigraph of Graviny’s Roinbow a
quotation from the remarks of Wernher von Braun, the Nazi and
NASA rocket engineer, before the July 1969 Apolle moon launch:
" Nature does not know extinction; all it knows is transformation.
Evervthing science has taught me, and continues to feach me,
strengthens my belief in the continuity of spiritual existence after
death.” Most of Gravinys Rainbow's commentators mistakenly take
this as a manifestation of Pynchon's Gnosticism- knowledge as the
sole agemcy of human redemption. Steven Weisenburger in his
authoritative A Gravity’s Rainbow Companion is typical of this
tendency: He asserts that this epigraph is used to epitomize the “idea
that science is another of the means humans use in the attempi to
surmount "extinction.'” (1988:15) He further goes to state that this
scientific endeavor "will soon correspond with other disciplines
represented in the novel.," (Ibid.) The point of weakness in such
interpretations is that they stop at the word 'transformation’ in the
epigraph forcing Braun and Pynchon into straight-jacket Agnostic
position. Reading this ‘transformation’ in the context of the whole
epigraph, indeed of Braun's whole speech, will show that this
transformation is not a process of salvation or preservation against
annihilation. It is rather a process of transcendence whereby the man
transcends the limitation of physical existence into the salvation of
spiritual freedom. Transformation as transcendence is not mystical
as it requires the agency of death as a threshold to the ultimate
liberation from materialism and history. Extinction in the form of
ending and apocalypse is Inescapable as it conditions and directs
historicity and human mentality. Material salvation through
knowledge is impossible as such. It can only momentarily subvert the
inevitable. A true salvation cam only be attained through death
transcendence. Pynchon seems to read death as a phenomenon of
cultural metaphysics. Pynchon makes this clear in Graviry's Rainbow
when he says:
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vision of the apocalypse nullifies any eschatological or soteriological
possibilities characteristic of the Biblical apocalypse. Time no longer
proves redemptive or regenerative in this kind of apocalypse. This
nihilistic attitude of the apocalypse In  Gravine's Rainbow is
concretized by employing it in the form of cautionary tales of
technological hubris, notably, the rocket as an agency of nuclear
apocalypse at the end of the novel.

Because the rocket is itself a product of another system of beliefs,
the rhetoric of apocalypse it comes to express is both an era-bound
and a trans-historical system. Pynchon's framing of his apocalyptic
vision with war narratives is meant to epitomize the cosmology of the
apocalvpse as wish fulfillment of the human will to death. However,
Pvnchon's World War Il remains an historical fact but is completely
devoid of its apocalvptic significance, at least, on the level of textual
representation. His war never disrupts history radically in terms of
ends and beginnings. It only leads to another Cold War and to the
creation of the Zone, which is a psvchic state of irreality that comes
to exist in the war zone of Ewrope during 1944, represents an
analogous location of mediation between past and future. Slothrop,
Pynchon's sometime central character, reflects on the essence of the
Fone as he walks through it as follows:

Maybe for a little while all the fences are down, one
road as good as another, the whole space of the Zone
cleared, depolarized, and somewhere inside the waste of it a
single set of coordinates from which to proceed, without
elect, without preterite, without even nationality to fuck it
up. {Grravity Rainbow:566)

The determinacy of the apoacalypse is over in such an imaginary state,
The only interplay allowed in such a state is that of temporality. The
very historicity of the apocalypse is negated as the ultimate end of the
all-dominant logos of temporality. The absence of the apocalypse as a
force in the world of the Zone is best seen in the negation of the
distinction between the Elects and the Preterites, those chosen for
salvation and those doomed to damnation. Such a negation would
undoubtedly wndermine the very notions of eschatology and
soteriology that make up the orthodox Judeo-Christian traditions of
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Pynchon weds science with religious discourse to rationalize the
apocalypse in modern terms. He borrows the term "entropy’ from
thermodynamics to fashion the genesis of the apocalyptic ending of
life cycle. Entropy I8 actually one of Pynchon's favorite metaphors
for the human existence in the twentieth century, Entropy denotes a
thermodynamic process which aecounts, in Edward Mendelson's
wards, for "the slowing down of a system, the calcifying decay of life
and available energy on a scale that may be minute or global." (in
Bloom, 2003:12) I the Biblical inception of the human world is based
on the evil and sin that the Serpent brought into the primordial
innocence before the Fall, entropy, as a scientific term, accounts for
the inevitable destruction of this fallen world and that this
destruction is even latent in its very material foundations, Thus, by
extending this principle of entropy one can logically deduce that "the
universe itsell must eventually suffer a “heat-death,” reduced and
simplified to a luke warm system in which no energy may be used for
any purpose.” (Ibid.)  Such a reading of the system as fatally
entropic can account for the rocket as system, as both follow entropic
rules that ensure apocalyptic destruction. The serpentine rocket flies
in an attempt to break the circle of the earth in what amount to a
transcendence of the earthly limitations. Yet, its attempt is doomed to
failure by the law of entropy. Once it consumes its energy il comes
under the grip of gravitv. Its fall ensures destruction in the human
world.

Pvnchon. here, conveys a secular mode of apocalypse in spite of
the rich Biblical reverberence in this passage. The critic Lee Quinby
(1994:3vi)  describes this mode of apocalypse as history “moving
towards entropic inertia ... This is the dystopian view that history has
exhausted itsell. The irony is that we live on bevond morality or
meaning.” This Kind of apocaly pse is quite different from the Biblical
or theological apecalypse in that it is utterly nihilistic and denies any
possibility of human salvation by whatever power in the universe.
The critic Lois Parkinson Zamora (1989:52) further suggests that
this apocalyptic mode is used by Pvnchon as a reaction against the
“anthropomorphism of traditional apocalypse™ in favor of “the black
mechanism of a purely physical world that is irreversibly running
out of energy.” He employs the thermodynamics process of entropy
which functions as a metaphor for envisioning this Kind of
apocalyptic mode, The absence of redemption from this entropic
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tower, He expresses this in Cabbalist terms: "The Ravens of Death
have now tasted of the Poison of God . . . but in doses small enough
not to sicken but to bring on, like the Amanita muscaria, a very
peculiar state of mind. . . . They have no official name, but they are
the Rocket's goardian demons." (Graviey Rainbow:T62-3) Thew
demons represent, in Blakean terms, the ideologies and philosophic
paradigms of the posi-Enlightenment west that produced the rocket-
gospel of war and apocaly pse.

This association of the rocket with the System is based on their
mutual apocalyptic implications. This is elucidated later in the
Kekulé  section. Kekule, the German chemist who discovered the
structure of aromatic chemicals, dreamt of "the Great Serpent
holding its own tail in its mouth, the dreaming Serpent which
surrounds the World." (Gravity Ramnbow:419) This is the rocket
which is invoked as the Biblical Serpent to epitomiee the death and
destruction it is capable of bringing about in the human world.
Pynchon, however, elaborates this dream into an extended allegory
on the postmodern condition. Pynchon's allegory may be long but
waorth quoting in full here:

The Serpent that announces, "The World is a closed
thing, cvelical, resonant, eternally-returning,” is to be
delivered into 8 system whose only aim is to violate the
Cvcle, Taking and not giving back, demanding that
"productivity” and "earnings” keep on imcreasing with
time. the System removing from the rest of the World
these vast quantities of energy to keep its own tiny
desperate fraction showing a profit: and not only most of
humanity—muost of the World, animal, vegetable and
mineral, is laid waste in the process. The System may or
may not understand that it's enly buyving time, And that
time is an artificial resource to begin with, of no value to
anvone or anvthing but the System, which sooner or
later must crash to its death, when its addiction to
energy has become more than the rest of the World can
supply, dragging with it innocent souls all along the
chain of life. (Gravigy Rainbow: 419)
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apocalyptically doomed atmosphere of war and paranoia that the
novel invakes.

The rocket is the icon of the novel itself. Rockets hover over the
entire action of Graviry's Rainbow, both literally and metaphorically,
a3 the human means of death and the apocalypse. Highly destructive
V-2 rockets keep striking London throughout the novel, establishing
a dense atmosphere of the apocalypse. The rocket is not only the
ultimate product of the technological progress in the twentieth
cenfury but figures as an emblem of the age's apocalyptic mind. It
endorses the two contrary phenomena that shape the human
condition: apocalyptic determinism and transcendence. lis ascension
represents the human desire for transcendence which is betrayed by
Newtonian pravity. The determinism of gravity is bound by
apocalyvptic fall. Thuas, in order to universalize this implication of the
rocket into belief and ritualism Pynchon invokes Tarot symbolism
and Cabbalist mysticism (o mythsize, the 0000 rocket. Blicero, the
human initiator of the apocalypse, has the tarot card of the Tower
which Pynchon reads in Freudian terms as a phallic figure denoting
Eros and life. Yet, due to its heavy Biblical history as a religious
emblem it is also taken, according to Pynchon, " any System which
cannot tolerate heresy: a system which, by its nature, must sooner or
later fall. We know by now that it is alse the Rocket." (Graviry
Raimbow: T62)Similarly, the Tower as Rocket figures in the Cabbalist
system of mysticism as combining both the divinity of creation and
the agency of human destruction. The path of the tower on the
Cabbalist Tree of life is one of victory and sex. It is haunted by two
evil demons or QMippoth which are the Raven of Death and the
Poison of God. Becawse the rocket conceals the Tree of Life whose
ten paths or Sephiroth correspond to the rocket countdown, the critic
Dwight Eddins (1984:179) finds the rocket as the "sacred guarantor
of return is thus co-opted by technological mysticism as part of a one-
way process designed to thwart the renewal of live, which Captain
Belicero disparages as 'this cyvcle of infection and death. (p.738)."
This is precisely how the rocket works as an agent of the apocalypse,
It entraps life within an eschatological eyele of eternal return to what
the Lone-Hereros calls "holy centers.”

Pynchon reads the rocket as the ultimate avatar of the teleology
of death in the system of Cabbalist mysticism. He says that new order
of demons evolved, working their peculiar evil of the path of the
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A Reading of the Apocalypse in Thomas Pyanchon's
Giraving s Rainbow

Although Thomas Pynchon's Gravity's Bafnbow (1973) is a highly
apocalyptic narrative, its eschatological vision alludes definition. The
novel advertises the classic "end of the world'  scenario within the
textual boundaries of a highlv apocalyptic Second World (and Cold)
wir narrative but the apocalypse fails to acquire the status of an
event in marrativity.

The deeply paranoid atmosphere of the second Warld War and
the Cold War era where the novel is mostly set makes its numerous
characters live lives heightened by the tension of doomed days. The
symbaols of apocalyvpse proliferate in the novel such as falling rockers,
warring nations nearing extinction, and the terror of anarchy is
imminent as the countdown for the final apocalyvpse is coming to an
end. But the novel’s tone varies, and the intricate narrative lines that
unfold under the shadows of the falling rockets defy the countdown
of the last detonation. The apocalypse becomes a suspended moment
of textual indeterminacy. The novel's penultimate moment of utter
nuclear anmihilation strangely ends unapocalyvptically into bouncing-
hall singsong.

Pynchon does not deny or believe in the possibility of the
apocalvpse in terms of history or being. But his text simply does not
allow for its textusl domestication as a space. A text like Gravin's
Raimbow 15 too subversive to admit the materiality of such an event
that supersedes human mentality. The apocalypse looses its
materiality as both a historical event and a textual moment in
Pynchon's narrative not because any postmodern subversive strategy
or a skeptical or paredic logic. It is rather the effect of a counter
discourse. Gravity’s Rainbow has its apocalyptic moments but are
textually effaced through the promaotion of a counter discourse of
transcendence. Apocalypse, in Pynchon's text, is subverted but never
replaced by agnosticism as an alluring alternative for knowledge, as
the agency of the agnostic redemption, is the very medium of the
apocalyptic disruption of human history that the novel seeks to
escape. Knowledge takes the form of technology in human world. The
destructive nature of this technological knowledge is epitomized in
the novel by rockets and rocketry and hence the highly
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A READING OF THE APOCALYPSE IN THOMAS
PYNCHON'S GRAVITY'S RAINBOW

Asst. Prof. Majeed U, Jadwe (PhI).)
College of Arts — Anbar University

Abstract:

Although Thomas Pynchon incorporates apocalyptic narratives in
his highly complex novel Gravity's Rainbow (1973), no apocalyptic
events materialize in that novel, Each apocalyptic narrative is set and
then subverted or effaced through the promotion of a counter
transcendence  which is  mainly  textual in  nature. Pynchon
interrogates the apocalypse as a visual spectacle of the media culiure
which entraps the reader'consumer into a false reality.
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