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Figure 3. Calculation scheme for terrain approximation and characteristics

Based on the above, to solve ultimate value prob-
lems, it is sufficient to construct only a few initial
critical cross-sections (where homogeneity decomposed
or precise data is required) and, using the discussed
method, calculate the necessary parameters obtained

from continuous functions.

8)

As for considering dam failure, either we assume an

instantaneous failure to obtain maximum effect or we
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determine the functions of the bottom, cross-sectional
area change, and other necessary characteristics over a
short period of time in the dam's cross-section area

during the time of dam failure, at the dam base section.

Conclusion

The formulas implement the changes in the cross-
section due to the dam failure, but the failure itself and
its mathematical modeling are not the subject of our
research, therefore, we will limit ourselves to simplified
formulas, according to which the cross-section and
bottom height change by a certain value over a certain

time period.
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Joint Behavior of Support and Surrounding Rock Mass During Staged Tunnel Excavation

Considering Nonlinear Interaction of Support and Rock
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Abstract. The article examines the joint behavior of the “support-surrounding rock mass” system during staged
excavation of large-section tunnels, considering the nonlinear interaction between the support and the rock. The
main objective of the study was to assess the effect of staged tunnel excavation compared to the full-face excavation
scheme and to evaluate the influence of physical, geometrical, and loading nonlinearities of the system. The analyses
were performed using the finite element method with a two-cycle (outer and inner cycles) scheme. The conditions
for the formation of tensile and shear fractures, stress distribution, and the development of failure zones in the rock
mass were evaluated. The results indicate that nonlinear analysis significantly alters the stress—strain state, reduces
the loads acting on the support in the arch region, and leads to the propagation of failure zones into the mass. The

study also revealed the significant impact of yielding joints on the structure’s displacements and load redistribution.

Keywords: Failure zone; Finite element method; Nonlinear analysis; Rock mass; Staged excavation; Stress—strain

state; Support; Tunnel; Yielding joint.
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©0b659mIgBHmo I
0 3.120 3.134 3.134 3.134 3.134 3.139 3.129 3.136
1 3.158 3.218 3.175 3.212 3.378 3.218 3.170 3.216
2 3.212 3.293 3.235 3.291 3.233 2.278 3.227 3.287
3 3.274 3.350 3.290 3.287 3.293 3.331 3.286 3.323
4 3.328 3.410 3.339 3.415 3.345 3.366 3.337 3.408
5 3.376 3.455 3.410 3.506 3.391 3.463 3.392 3.444
6 3.436 3.512 3.455 3.564 3.442 3.516 3.444 3.511
7 3.498 3.559 3.510 3.564 3.500 3.562 3.503 3.562
8 3.551 3.595 3.560 3.564 3.556 3.600 3.556 3.596
9 3.591 3.631 3.619 3.640 3.610 3.639 3.607 3.637
10 3.652 3.0 3.660 - 3.660 - 3.657 —
©0bs3mdg@Mo 11
0 2.860 2.865 2.863 2.865 2.863 2.865 2.862 2.865
1 2.863 2.875 2.8665 2.870 2.866 2.875 2.865 2.873
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2 2.870 | 2.908 | 2.872 | 2.910 | 2.873 | 2.918 2.872 2.912
3 2.883 | 2.970 | 2.891 | 2.973 | 2.910 | 2.992 2.895 2.978
4 2.892 | 3.042 | 2.950 | 3.055 | 2.954 | 3.060 2.932 3.052
5 2.985 | 3.100 | 3.007 | 3.115 | 3.010 | 3.113 3.031 3.109
6 3.110 | 3.170 | 3.070 | 3.190 | 3.080 | 3.188 3.087 3.183
7 3.177 | 3.220 | 3.135 | 3.249 | 3.150 | 3.250 3.154 3.240
8 3.248 | 3.270 | 3.208 | 3.300 | 3.212 | 3.303 3.323 3.291
9 3.312 | 3.312 | 3.265 | 3.337 | 3.272 | 3.300 3.283 3.316
10 3332 - 3.340 - 3.300 - 3.324 -
©0b659m3gB&o 111
0 4.702 | 4727 | 4.727 | 4745 | 4.744 | 4.755 4724 4.742
1 4.730 | 4.842 | 4.778 | 4.856 | 4.778 | 4.860 4.762 4.853
2 4.817 | 4.940 | 4.870 | 4.950 | 4.880 | 4.956 4.856 4.849
3 4.891 | 5.020 | 4.950 | 5.042 | 4.968 | 5.050 4.936 5.037
4 4.960 | 5.088 | 5.021 | 5.117 | 5.035 | 5.122 5.005 5.109
5 5.031 | 5.150 | 5.090 | 5.175 | 5.100 | 5.180 5.074 5.168
6 5.101 | 5.212 | 5.160 | 5.238 | 5.172 | 5.242 5.144 5.231
7 5.172 | 5.260 | 5.218 | 5.284 | 5.235 | 5.292 5.208 5.279
8 5.238 | 5.300 | 6.267 | 5.325 | 5.293 | 5.335 5.226 5.320
9 5.301 | 5.340 | 5.333 | 5.365 | 5.352 | 5.370 5.329 5.358
10 5.361 - 5.378 - 5.391 - 5.377 5.0
©0bs9mIgEHo IV

0 2.140 | 2.152 | 2.150 | 2.160 | 2.160 | 2.160 2.150 2.157
1 2.150 | 2.212 | 2.162 | 2.225 | 2.168 | 2.218 2.160 2.218
2 2.190 | 2.277 | 2.208 | 2.294 | 2.217 | 2.288 2.205 2.286
3 2.236 | 2.330 | 2.250 | 2.343 | 2.261 | 2.335 2.249 2.336
4 2.296 | 2.378 | 2.294 | 2.388 | 2.308 | 2.383 2.298 2.383
5 2.330 | 2.420 | 2.350 | 2.433 | 2.356 | 2.431 2.345 2.428
6 2.338 | 2.466 | 2.405 | 2.484 | 2.414 | 2.480 2.402 2.478
7 2.442 | 2.512 | 2.458 | 2.529 | 2.465 | 2.522 2.455 2.521
8 2.490 | 2.550 | 2.515 | 2.567 | 2.515 | 2.555 2.507 2.557
9 2.550 | 2.582 | 2.570 | 2.520 | 2.570 | 2.590 2.563 2.587
10 2590 | - 2.590 - 2.605 - 2.595 -
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Abstract. The paper presents experimental investigations of mechanical processes in rocks surrounding the
tunnels of the Shaft Laboratory at the Georgian Technical University. Laboratory tests were performed on sandstones
to determine physical-mechanical properties including density, specific mass, porosity, moisture, uniaxial
compressive and tensile strength, cohesion, internal friction angle, modulus of elasticity, Poisson’s ratio, and frost
resistance. Additionally, the study evaluated loads acting on the tunnel support structures using mechanical
dynamometers and a special test frame. The obtained results are of high relevance for researchers in mining
technologies, as they enable verification of theoretical models and calculations of mining pressure and support loads

for different tunnel types, based on real experimental data.

Keywords: Cohesion; Experimental investigation; Internal friction angle; Laboratory testing; Mining pressure;
Modulus of elasticity; Physical-mechanical properties of rocks; Poisson’s ratio; Porosity; Sandstone; Strength

(compressive and tensile); Tunnel support.

356bogngol mstowo 05.02.2026
g90cmbizemol osGowo 12.02.2026
bgerdmfgtoemos sbsdg s 26.06.2026

b3¢m-ob 3Gm3gdo — Works of GTU ISSN 1512-0996
Ne2 (540), 2026 www.shromebi.gtu.ge
174


http://www.shromebi.gtu.ge/
z.lebanidze@gtu.ge

80035 5 sLAGMBMdos — Physics and Astronomy

UDC 539.1.074
SCOPUS CODE 3101
https://doi.org/10.36073/1512-0996-2026-2-175-191

LED-Based Calibration System for SiPM Radiation Damage Studies

Aleks Mestvirishvili Georgian technical university institute of quantum physics and engineering
technologies, senior research scientist, Georgia
E-mail: alexi.mestvirishvili@cern.ch

Yuri Bagaturia Georgian technical university institute of quantum physics and engineering
technologies, senior research scientist, Georgia
E-mail: Turi.bafaturia@cern.ch

Abesalom Iashvili Georgian technical university institute of quantum physics and engineering
technologies, senior research scientist, Georgia
E-mail: iashviliab@yahoo.com

Davit Lomidze Georgian technical university institute of quantum physics and engineering
technologies, senior research scientist, Georgia
E-mail: David.lomidze@cern.ch

Irakli Lomidze Georgian technical university institute of quantum physics and engineering
technologies, senior research scientist, Georgia
E-mail: Irakli.lomidze@cern.ch

Tengiz Toriashvili Georgian technical university institute of quantum physics and engineering
technologies, senior research scientist, Georgia
E-mail: Tengizi.toriashvili@cern.ch

Zviad Tsamalaidze Georgian technical university institute of quantum physics and engineering
technologies, senior research scientist, Georgia

E-mail: ZviadiTsamalaidze@cern.ch

Reviewers:

I. Minashvili, joint institute for nuclear reaserch, senior reaserch Dubna fellow

E-mail: Irakli.minashvili@cern.ch

D. Chokheli, Georgian Technical University joint institute for nuclear reaserch, senior reaserch fellow
E-mail: dchokhel@cern.ch

essential for accurate gain determination, breakdown-

Abstract. voltage monitoring, and long-term stability studies in

A compact LED-based calibration system has been ~ modern pho- todetector applications [1,2]. The system
developed for the characterization of silicon photo- combines a DAC-controlled switching power supply for

multipliers (SiPMs). Such calibration stations are LED biasing with an external fast pulser that generates
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short, programmable electrical pulses. This note de-
scribes the main building blocks of the system and their
role in producing low-intensity, well-defined optical
signals suitable for single-photon and few-photon
measurements.

This research [Grant number FR-22-985] has been
supported by Shota Rustaveli National Science Founda-
tion of Georgia (SRNSFG).

Calibration Station; Pulses; Poto-

Keywords:

detection systems; Silicon phtorutilliers.

Introduction

The LT3482 integrates a high-voltage switch,
internal charge pump, and current monitor amplifier,
enabling efficient step-up con- version with minimal
external components. Each channel includes a 6.8 yH
inductor, high-voltage rectification and filtering ca-
pacitors, and a resistive feedback network to define the

output voltage.

Main Part
High-Voltage Power Supply System Based on

LT3482

A compact multi-channel high-voltage power sup-
ply (HVPS) was developed to bias silicon photomultip-
liers (SiPMs) and other solid-state photon sensors re-
quiring stable and adjustable bias voltages up to ap-
proximately 100 V. Each channel is based on the
LT3482 monolithic photodiode bias IC [3], as illustrated
in the schematic in Fig. 2.!

Design Concept:  Switching frequency is set using

'Schematic reference: LT3482 power supply channels.
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a resistor on the FSET pin, allowing optimization
between ripple performance and efficiency.
LT3482 power

1Schematic reference:

supply

channels.

1.1 Digital Voltage Control

Output voltage is digitally programmed via a four-
channel precision DAC (Texas Instruments DAC60504
[4]), which biases the FB pin of each LT3482. This
architecture allows controlled setting of the SiPM bias
voltage in software, enabling automated calibration
routines. For laboratory operation, fine control over

the voltage range ensures operation slightly above the

SiPM breakdown voltage.

1.2 Current and Voltage Monitoring

Each bias channel includes digital instrumentation
to ensure operational stability and prevent damage in
case of abnormal current increases. The LT3482 fea-
tures a MON pin that provides a voltage proportional to
the output current. This signal is routed to a Texas
Instruments INA228 preci- sion current and power
monitor [5], which measures the MON pin voltage
using its differential inputs and digitizes the resulting
current information over an I2C interface.

In addition, the output voltage is monitored via a
high-voltage OPA452 operational amplifier [6], which
provides a protected, low-impedance Vsus sense signal
for the INA228. This combination enables simultaneous
readout of both SiPM current and bias voltage,
supporting accurate gain calibration and breakdown-

voltage tracking.
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LT3482 Bias and Monitoring Block Diagram.

Rasp.Pi f——=e] DACE0504 F———s] HV PSU j—o SiPM

Mon

Figure 1: Block diagram of SiPM bias and voltage monitoring.

1.3 Output Filtering and Interface switching transients and ground-bounce noise. A dedi-
Each bias output channel is equipped with a LEMO  cated shutdown control pin allows each channel to be
coaxial connector for external sensor connection. The individually disabled under software control for safe

output includes additional RC filtering to suppress configuration and during fault recovery.

—
—{— ﬂ ; T
]
1 J___ 3 - _P
1 1 s
i e L e
Lol=  — '
| T ook

= i} 'K

e

CRD '__.-I'::.

el
GND

Figure 2: Schematic of a single LT3482 HV power supply channel

Prior to PCB fabrication, each channel topology was  expected SiPM load currents. Simulation results guided
validated in LT- spice [12]. Startup transient behavior, passive component selection including the inductor
output voltage regulation, and ripple characteristics value, compensation capacitors, and output filtering.

were analyzed over the full operating voltage range and
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1.4 LTspice Simulation and Validation and transient behavior of the LT3482-based high-
Figures 3-5 summarize LTspice and laboratory test  voltage supply.

results characterizing voltage linearity, ripple stability,

Figure 3: Simulated startup response of the LT3482 SiPM bias channel.The output reaches

stable voltage in approximately 20 ms with clean settling and no overshoot.

Figure 4 shows zoomed-in view of the SiPM bias This confirms that switching artifacts are well sup-
output in steady-state operation. Output ripple remains  pressed through filtering and proper PCB grounding,
in the range of only a few tens of microvolts at appro- making the supply suitable for low-noise photon de-

ximately 83 V, confirming very low-noise performance.  tector biasing.

Figure 4: Simulated steady-state output ripple of the SiPM bias supply.
Ripple amplitude remains below a few 10s of yV at =83 V

Output linearity of LT3482 with respect of control voltage - channel 3

80

70

Output vollage
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(=]

Figure 5: Output voltage linearity of an LT3482-based HV channel vs. DAC programmed value.

The bias voltage shows monotonic and nearly linear control over the full operating range.

b3¢m-ob 3Gm3gdo — Works of GTU ISSN 1512-0996
Nel (540), 2026 www.shromebi.gtu.ge
178


http://www.shromebi.gtu.ge/

80035 5 sLAGMBMdos — Physics and Astronomy

This measurement demonstrates that the DAC-
controlled feedback network provides stable and pre-
dictable voltage programming with no discontinuities

or hysteresis effects.

1.5 Scalability and System Integration

The current implementation supports four indepen-
dent HV bias channels. Due to the modular architec-
ture, extending the design to eight or more channels
requires only:

replication of the LT3482 block and passive com-
ponents,

+ and additional DAC + sensing interfaces.

The system integrates seamlessly with the single-
board computer (SBC) control infrastructure already
used for LED pulsing, enabling unified software
management of:

+ SiPM bias voltage,

+ LED pulse amplitude and timing,

* real-time current and voltage monitoring.

This flexible and digitally controlled HVPS makes
the system suitable for extensive SiPM characterization,

gain calibration, and long-term stability studies.

2 LED Calibration Light Source

To generate a controlled low-intensity optical signal
for SiPM calibration, a blue LED is biased using a
programmable DC power supply based on the LM2596
adjustable switching regulator [7]. The regulator’s
output voltage is dynamically controlled by an external
12-bit MCP4725 digital-to-analog converter (DAC) [8],
allowing precise adjustment of the average LED light
level over a wide dynamic range.

On top of this continuously adjustable DC bias, fast
optical pulses are introduced by briefly modifying the
A low-power N-channel MOSFET
(BSS123) is connected in the LED cathode path and is

LED current.

ISSN 1512-0996
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driven by the fast pulser described in Section 3. When
the MOSFET is switched on, the LED current is slightly
increased, producing very weak but well-defined light
pulses suitable for single-photon response studies.

The LED is connected externally via a header,
which also allows flexible installation of an additional
series resistor. This optional resistor enables fine
control of the modulation depth by introducing a small
difference between the LED current during pulsed and

non-pulsed states.

3 Fast LED Pulser

A dedicated fast pulser circuit was developed to ge-
nerate short electrical pulses for LED excitation in
calibration measurements. The pulser consists of a
programmable delay line, a high-speed comparator, and
fast CMOS logic for pulse shaping and timing control.
Configuration and operation of the

pulser are

performed by the SBC via its GPIO pins.

3.1 Control and Timing Concept

Several GPIO pins from the SBC are connected
directly to the control inputs of a DS1023 program-
mable delay line [9]. One of the GPIO lines is used as a
digital trigger signal. The DS1023 generates a delayed
version of this trigger according to a programmable
control code written by the SBC. In this way, the
effective delay—and hence the outgoing pulse width—
is set entirely in software.

Both the original trigger and the delayed signal are
then processed by a dual high-speed comparator
(LT1720 [10]). The comparator provides fast edge
sharpening and clean logic transitions, which are
important for generating well defined, short pulses at
the output. Comparator outputs are subsequently
combined by a quad 2-input AND gate (SN74AHCO08

[11]). Only the time interval where both comparator
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outputs are simultaneously high defines the final
electrical pulse, making the pulse width directly pro-
portional to the programmed delay difference.
Additional AC-coupling and trimming elements are
included at the input stage in order to prevent acciden-
tal triggering and to allow fine threshold adjustments.
A separate header connector provides an option for ex-

ternal triggering if needed.

Figure 7? shows the functional block diagram of the
external fast pulser. The SBC provides both the trigger
signal and the configuration signals to the delay line.
The delay line, comparator, and AND logic form a
compact chain that converts the trigger into a short,

programmable-width output pulse.

A

rebodd ke

DS1023

| Delay Line

Rasp.Pi Monostable

Comparator

Direct pulse 1

AND Gate Pulse Output

LT1720

Figure 6: Block diagram of the fast pulser logic. The SBC drives a monostable that feeds the LT1720 comparator. The comparator
generates direct and inverted pulses: one path goes directly tothe AND gate, while the inverted pulse is routed through the
DS1023 delay line before entering the second AND input. The resulting AND output is a short pulse with width defined by the

programmed delay.

3.2 Pulse Width Range and Rise Time
Performance

The pulser can generate a wide range of pulse wid-
ths depending on the programmed delay. As shown in
Fig. 7, the shortest achievable pulse is approximately 10
ns wide (10 ns/div). The longest programmable pulse
width is demonstrated in Fig. 8, where the delay line is

configured to its maximum range (200 ns/div).
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Figure 9 shows the leading edge transition, exhibi-
ting a rise time below 4 ns (2 ns/div). The rise time is
extracted using the standard 10% — 90% definition,
with linear interpolation between digitizer samples to
achieve subnanosecond accuracy. This confirms the
pulser performance is sufficient for precise synchroni-

zation of single-photoelectron waveforms from SiPMs.
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Figure 7: Shortest LED excitation pulse generated by the fast pulser. izontal scale: 10 ns/div.

Figure 8: Maximum pulse width programmed via the delay line. scale: 200 ns/div.
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- L -

Figure 9: Rising edge performance of the pulser output. The measured rise time
is <4 ns using the 10°6—90% method. Horizontal scale: 2 ns/div.

SiPM  Temperature Monitoring and  Bias
Compensation

Silicon photomultipliers exhibit a strong depen-
dence of breakdown voltage on temperature. To main-
tain stable gain, the SiPM bias voltage must be ad-
justed in synchrony with temperature variations.
Therefore, continuous temperature monitoring and
real-time voltage compensation are implemented in the

system.

Link PTI00 eirenit

dnk to ADEC

4.1PT100 Temperature Sensing and Constant-
Current Excitation

Each SiPM module incorporates a PT100 platinum
resistance temperature detector mounted in close ther-
mal contact with the device package. A four- wire
Kelvin configuration is implemented to eliminate errors
due to harness resistance and connector variability, en-
suring that only the intrinsic PT100 resistance cont-

ributes to the measured value.

1%¢ link to RPi

PT100 sensor

Figure 10: SiPM temperature measurment block diagram

PT100
circuit

To achieve high measurement accuracy and tempe-
rature stability, each PT100 is biased using a compact
JFET-based constant-current source. A depletion-mode

JFET (J310 [16]) configured with a self-bias feedback
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network maintains a nearly constant excitation current
over supply voltagvariations and cable impedance
changes. This approach ensures robust operation in

distributed detector layouts.
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The excitation current is set to 1.000 mA and veri-
fied during commis- sioning using a precision digital
multimeter (Keithley 2000 [17]), providing better than
microampere-level accuracy. At this current, the power

dissi- pated in a 100 € PT100 is approximately 0.1 mW,

resulting in less than 0.04°C self-heating based on
typical sensor thermal resistance. This is neg- ligible
compared to the temperature variations encountered in
normal SiPM operation and therefore does not degrade

bias-voltage compensation perfor- mance.

+3...5V

Figure 11: Constant-current excitation circuit used for PT100 biasing. The JFET (J310) with resistive self-feedback (R, R2) stabilizes the sensing cur-

rent at ~1 mA, while the PT100 is read in a four-wire Kelvin configuration to ensure accurate temperature measurement.

4.2 Digitization Using INA228 Monitors

The PT100 resistance is measured using dedicated
Texas Instruments INA228 digital current and power
monitors. In this configuration, the INA228 acts as a
precision ADC for the sensed resistance, converting it
to temperature using a calibrated transfer function. An
I>)C digital interface provides real- time temperature

data to the main controller.

4.3 Automated Bias Stabilization

Temperature feedback enables the implementation
of dynamic bias control. The system continuously
evaluates whether the applied SiPM bias voltage re-
mains consistent with the manufacturer-recommended

operating condition at the measured temperature. If a

ISSN 1512-0996
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deviation is detected, a watchdog control loop issues
corrective commands to the high voltage supply,
ensuring stable overvoltage A V= Vhias — Voa(7).

This automated stabilization minimizes gain drift
and supports long- duration measurements with
constant photodetector performance. The approach is
particularly beneficial in environmental conditions
with slow thermal fluctuations or during characte-
rization runs involving significant detec- tor self-

heating.

5 Test with SiPM
5.1 Data Acquisition System
The SiPM output signals are digitized using a CAEN

V1720 waveform acqui- sition module [14], providing
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12-bit ADC resolution and a sampling rate of 250 MS/.
The module is operated in single-channel mode during
the characterization measurements, with the input
signals passed directly through the SiPM front-end
network without additional shaping.

For remote operation and data readout, the V1720 is
connected to the control computer (SBC) through a
CAEN USB-to-Optical A4818 communication link [15].
This configuration ensures electrical isolation, im-
munity to electromagnetic interference, and reliable
high-bandwidth data transfer from the detector envi-
ronment to the processing unit.

The acquisition trigger is provided by the auxiliary
output of the fast LED pulser, ensuring synchronous
capture of SiPM waveforms with respect to the optical
excitation pulses. This timing structure allows precise
recon- struction of single-photoelectron charge spectra
and enables detailed stabil- ity studies of the SiPM gain

as a function of bias voltage and temperature.

5.2 Monitor-Pin Characterization with a Constant
Load

Before connecting SiPMs, the high-voltage supply
and monitor circuitry were evaluated using a resistive
load to quantify the response of the LT3482 monitor
pin (MON). A precision resistor of R = 4.3 MQ was
connected to the output, and the supply voltage was
scanned from 25 V to 75 V. For each voltage point, two
currents were determined: (i) the current inferred from
the monitor pin, Mon, multiplied by the nominal factor
of five specified in the LT3482 datasheet, and (ii) the
current expected from Ohm’s law, /= Vou/R.
Across the full measurement range, the monitor-
derived current agrees with the expected resistive
current within experimental uncertainties, con- firming
the linearity and accuracy of the MON pin. This

validates the use of

Voltage vs Current - LT3482 mon pin

Current {A)

14—
12

10—

50 60 70
Vaoltage (V)

Figure 12: Measured current from the LT3482 monitor pin (scaled by the nominal factor of five) compared with the analytically calculated
load cur- rent for a 43 MQ resistor a a function of output voltage. The good agree- ment demonstrates that the MON pin provides a reliable and

linear proxy for the SiPM current during operation.
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the monitor output for continuous tracking of SiPM
dark current and LED- induced signal current during

calibration and long-term stability studies.

5.3 Measurements with Hamamatsu S13360-
1350CS SiPM

The system was subsequently tested with a Hama-
matsu series-13 SiPM, [13] S13360-1350CS, which has a
nominal breakdown voltage of Vep = 51.11 V. For the
measurements presented here, the device was operated
at an over- voltage of 5 V, corresponding to an applied
bias voltage of approximately 56.1 V.

Low-intensity LED pulses were used to illuminate
the device and generate resolvable multi-photoelectron

charge spectra. Waveforms digitized by the DAQ syst-

em (Sec. 5.1) were integrated offline to form the charge
distributions.

Both spectra exhibit clearly defined and regularly
spaced photoelectron peaks, demonstrating excellent
single-photon resolution at the chosen operating point.
Depending on the illumination level, the spectra show
identifiable peaks up to approximately NV photoelect-
rons (to be updated after final analysis). The uniform
peak spacing confirms the stability and linearity of the
SiPM gain in the low-occupancy regime. No evidence
of saturation or pulse pile-up is observed, indicating
that the optical excitation and readout dynamic range

are well matched to the measurement conditions.
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Figure 15: Charge spectra of the Hamamatsu
S13360-1350CS SiPM oper- ated at 5 V overvoltage
under two LED illumination settings. Multiple well-
separated photoelectron peaks are visible, with the
higher-intensity setting producing a larger number of
resolvable peaks.

These measurements confirm that the LED calib-
ration system, together with the custom bias supply and
monitoring circuitry, provides stable and precise optical
excitation suitable for SiPM gain calibration and long-

term performance monitoring.

5.4 SiPM Current-Voltage Scan Using the Monitor
Pin

In addition to monitoring the SiPM operating
current, the LT3482 monitor pin (MON) was evaluated
for approximate current—voltage characterization. The
MON pin provides a current proportional to the load
current, corresponding to 20% of the SiPM current, and
can therefore be used to recon- struct the I-V depen-
dence when the SiPM output is not directly accessible.

The SiPM bias voltage was scanned across the
breakdown region while recording the monitor-pin
current, corrected for the nominal scaling factor. The
resulting I-V characteristic is shown in Fig. 16.

Although the monitor pin is primarily intended for
operational current monitoring, these results show that
it can also be used to estimate the SiPM breakdown
voltage in constrained or sealed detector configurations.
This method provides sufficient accuracy for opera-
tional monitoring, stability studies, and radiation-da-
mage investigations, where relative shifts in breakdown

voltage are of primary interest.

Cross-check Using Low-Side Current Measurement
As an independent cross-check, the SiPM break-

down voltage was also measured directly at the SiPM
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anode using the fully assembled bias and readout
system. In this configuration, the SiPM current is me-
asured via a low-side shunt resis tor using an INA228
precision current and power monitor, providing direct
access to the absolute SiPM current independently of

the LT3482 monitor pin.

lvs V

x
=

Current {A)
L)
TT | TTIT

e
o
T

Cﬂ 4 s 316 3z

Voltage (V)

Figure 16: Current—voltage characteristic of the SiPM reconstructed
from the LT3482 monitor pin during a bias voltage scan. The
breakdown voltage, V&b =31.69 V, is obtained from the intersection
of linear fits to the pre- breakdown and post-breakdown regions.

Figure 17 shows the SiPM current—voltage charac-
teristic measured using the low-side shunt. The
transition from the leakage region to the avalanche
regime is clearly visible, in agreement with the I-V
behavior reconstructed from the monitor pin.

To improve the precision of the breakdown voltage
determination, the derivative of the logarithmic cur-
rent with respect to voltage, d(In /)/d V', was computed
from the measured I-V data. This method enhances
sensitivity to the onset of avalanche multiplication and
is commonly used for robust extraction of the SiPM
breakdown voltage.

Figure 18 shows d(ln /)/AdV as a function of bias

voltage. The breakdown voltage is identified as the vol-
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tage corresponding to the maximum of the derivative  proaches. This demonstrates that the proposed system
distribution. allows reliable breakdown voltage monitoring using

The breakdown voltage values obtained using the either embedded current monitoring or direct SiPM
low-side shunt measurement and the derivative method current sensing, depending on the accessibility and
are consistent with those derived from the LT3482 operational constraints of the detector configuration.

monitor pin, confirming the validity of both ap-

Voltage vs Current - LT3482 mon pin

x10°8

Current {A)

G
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F
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Voltage (V)

]

Figure 17: SiPM current—voltage characteristic measured directly at the SiPM anode
using the INA228 current monitor on the low-side shunt resistor.

The curve exhibits a clear transition at the breakdown voltage.

d{In(l))/dV vs Voltage
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Figure 18: Derivative of the logarithmic SiPM current with respect to volt- age,d(In /) V,
obtained from the low-side current measurement. The peak position provides an alternative
and precise estimate of the SiPM breakdown voltage.
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Conclusion

A compact and flexible LED-based calibration
system for silicon photomultiplier (SiPM) characte-
rization has been developed and experimentally val-
idated. The system integrates a digitally controlled
multi-channel high- voltage power supply, a fast
programmable LED pulser, and real-time current, vol-
tage, and temperature monitoring within a unified
control frame- work. This architecture enables precise
and stable operation of SiPMs under controlled optical
excitation, which is essential for gain calibration,
break-down voltage determination, and long-term per-
formance studies.

The LT3482-based high-voltage power supply
demonstrated low noise, excellent voltage linearity, and
reliable current monitoring through the in- tegrated
monitor pin and external precision instrumentation.
The DAC-controlled feedback scheme allows fine
voltage adjustment and automated bias scans, making
the system suitable for large-scale SiPM testing and
characterization campaigns.

The subsystem,
programmable DC bias with a fast MOSFET-based

LED excitation combining a
pulser, produced weak and well-defined optical pulses
over a wide dynamic range. The fast pulser achieved
sub-10 ns pulse widths with rise times below 4 ns,
enabling precise synchronization with waveform

acquisition and accurate reconstruction of single- and

few- photoelectron spectra.
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Temperature-dependent gain variations were
addressed through continuous monitoring using PT100
sensors and constant-current excitation circuits. The
implemented feedback mechanism provides real-time
bias compensation, maintaining stable SiPM overvol-
tage under varying thermal conditions. This capability
is particularly important for long-duration measure-
ments and radiation damage studies where environ-
mental stability cannot be guaranteed.

Experimental validation with Hamamatsu S13360
series SiPMs confirmed the system’s ability to resolve
individual photoelectron peaks with high sta- bility and
reproducibility. Current—voltage scans using both the
LT3482 monitor pin and low-side shunt measurements
yielded consistent breakdown voltage determinations,
demonstrating the versatility of the monitoring ap-
proach for both operational control and detector
characterization.

Overall, the presented calibration platform offers a
compact, modular, and cost-effective solution for com-
prehensive SiPM testing. Its scalability, digital control,
and integrated monitoring make it well suited for
laboratory characterization, quality assurance, and
long-term performance studies, including investigations
of radiation-induced degradation effects. Future deve-
lopments may include expansion to a larger number of
bias channels, integration of automated data analysis

routines, and adaptation for insitu calibration of

detector systems.
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303907905 0bBMMT5305, HMA dMHOYsEOL H93-
6900 5§0090bgb s 1YL, Lozzowsdwg dod-
945930050 5bdRBMO 4Mambgdo dbmerme 0dobmzol,
O™Md oo B0 35050 9O  gRIMSm b  Tomo
053b5099653900 Psm35¢gl L30om@ 30 F0M35¢gC.
960 99000b393590 ,,5¢0-bobBLL dGOYoOL* [g3619das 24
Heoobs Jogro sfedgl s dm3egl — 9390bBY 5303M9ls
©5030L baggabgols Agoglio dmfiymdowrmds, 33369396,
000l godm, HmI 939MH0m 3390530 byBMASEMIOMOZ
5Q0ZOWL, MHOMSEG OMNZ05 ,030L 1530 OEIM-
0oL 3obmbo.

Jowms dMH0Q9BY 0F0GMA Q930S YMMs-
©90s, MM GHOMOoBIol Fobsswdgy 0MIMsdo
3LsmM35¢oLHobgdgos  agbgPo  godEHmeo.
b3065© 3MbGHOEGHIOMOHOLEI0 M3gM3(30900L5L 003~
@gOMEs, M GHIOHMOOLEHMS oMY, boggang
0900076900 dogeem@ 9595353900 0943696. FogMs0,
»9-bBLOL dMOYsOL Bogoomom gbgsgm, MHmI
3bg 3560 GH035 9O 0ym b5gdg — M3M30MHIOIWO FGHgMHo-
AMM0900L Fmbsbengmdsly s ©I360gdL MRGM 53
Jowms  0M0gegdol  9dobmes, 30MY ,@o0dob”
03030 9585353900L. 5do@™I BHIOHMOOLEO Joergdols
0bmOHOMGds  ©s83909w0s. ,0L900 Jowo Tgorev-
6900, OMaMO0E 19 359D 0ym, 300MdIEDBIL odmg-
4969006500 353056000 Joewmds olignsdmeo Lbobgedfo-
g0l doBbgdool  FoLoefgzo®, 99dmdL  933g35M0
MO 356009M356M0 (Lora Vonderhaar) (Vonderhaar, L.
(2021, May 13). ISIS’s female morality police.).

O30 bogdg ool 0bLEOEMEFOMbIMMO Mglme-
LGBOL 2obofoNgdSBY, 5935605, AT Q3OS LEdGIMEIM
0mgdggdgools, MHgEroaocmo  3meoEool  3vdsmds
0Ym X AMBIO0L gOHM-gM1070 80153500 3OHOMMOGIEO.

MBOBOHDHMGINLMD 5353000900 bbgs MHyqds,
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CTC-0b 9sb5gd0sb, MHMIgElsg 9gsmgdom dg@EHo
0565390 M3ga0 39453009, 04 LoDBMASMGBMHOZ0 Msg3-
Hobmgdol LodobobE®mm (Ministry of Public Security).
2016 Hgeolb 4509md30469d99emo 3000qML Mabobdo 53

LEHOMIGHMOOL JOMOMSE FoWJIYdSF0 YoM
3MbGHMH39M39, X 981T900LS S FMPOWHEJJOOL yo-
BoopaMgds. 58 LodobobGMmd Mgmm dg@o 960dzb6g-
@MdS 900065 ,,05080L* Foboowdwgy AoodEOMIdYY-
o dMIdMEob BmbBY, J0doMmo3s Mo Loy sOHMO
MBOM LELEHO0Z LOIZLOW0! ELYOLIID, MM 51M93-
39000 9BIOEHOMMDs, Wows@o (Milton, D. (2021, June).
Structure of a state: Captured documents and the Islamic
State’s organizational structure.).

300093 9000 b530mbo, MsBE MBS godsbgzowgl
490500 gds CTC-  sbg96MH080sb, sGol ol, Mmd
»005000“ O YM1EMIOL MTMOES YoBsMEGdAL.
39650 gd0l  LsdobobEBH®ML 600 ™s65dTGMI0Eb,
460-%9, 1000000909905, MHMI LbZsslbZs ,0BLEOE V-
Ao 9m85tm0d9b, 3o ,Lobowrogml dslidEsd0m.

Bgdmo b5IMm3000 MiYgdgoosb sob@gmglims
9900L 5GoboLEHMML gsdmymazs. 3OOl MBS,
oL 9HM-gMH00 439wBY 30609 BMIob Fygds S50dmAb-
Q9 (Q9bEMgd00 140 5530560), M@ doe0sb w3bov-
05, 0¥ 39530m35obobdm 03 BsOPMILIEH00H
LO0BRMOT5300-30M358960LGWE  Fobdobsl, Mol
04969005 ,05080“. MMFEs SOLGdMOL dobodmd ™Mo
90BgBbo 0dobs, HMA Igool “9HYgqadol sbsddHMIgems
93069 M50MIbMds 56 IS 0393l 2933063705L.

30639w0: 390000L L53000HgBOM V53539090 Bem-
3096000 3060 56 0ym F0doa™Mmgdryo bsdobolGmml-
096, ©M31996@ 7006 BsbL, MM Tgoslmsb 0v)-
Fomds  A9Bsfogdmeo oym bbgoolbgs  gobymgo-
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dobo 3mDBOE0S M13Z06M39w0s LOEIZM Fobos mo-
Jdob 4390, Foa®od ,0¢-35005953 905 dmd-
6omdoL doefg39d0 ©s 396 dgdenm dobo  obliys,
OHXYIWADBYMToMOHO  goagd0m, 306506 ISI-ol
doBbgdo BMLEGI© gdmbggms Tom L53Mms® dobf-
53390900 (Barret, R. (2014, November). Islamic State.
The Soufan Group.).

2011 Herosb dmymegdmeo 505090 gsbsg-
b0 S sdbmdES 0EIMIBL s 0f393ws 3Mbgwod-
AJool  3OHM3ME0MHRL sberm  sImbogergmdo. sdv)
0540, 59 Jomlids s m3ds Jobzs ob, Mobog Bolo Xm0
939sBg 9B bosFoMHMYds: oo bsddggdo s
3bofi39gdol s 990sMgdol sbowo whg39¢0
Bo3oco0.

X000 MmOHO3L 9fgMos, Gmd 2011 Herol dmermls
90v) 05gMTs gogabogbs Lobm bowbo LoMosdo, G™I
Bo9tgo0dals 0LEsdolGHWIMO INYIBIOS ,X90350)
96-61LM5“, HMBgabgs Bgdmm gigMom. dopa®sd 2013
Dol sbogro  9963FHMmgdol  3mbGHM@o Moo
503mBBS s 030 MZ30mMb Rsgrerm mddo (Warrick, J.
(2019, October 27). Abu Bakr al-Baghdadi, extremist
leader of Islamic State, dies at 48.). ©53060L30Md>T s¢n-
0505OL boebls s ,x00350 96-bMLESL” FmOOU,
HMIGOE  »9-3500L¢ 3963FMgds 0gm, IMegswo

P90 298Md9w@s @S 9bLs3MMOGBom 453530,

Oemas 2014 Hgeob 8mzangl 509 dodeolb  webanmglio
83530069,  30LdE  g3gwrsb) Y@  PBEMIMS,
Bgdmblighgdmemo 3ox0 dod®mo, MmIgEbss LSOO
Lobgedfonml 300630l Godwwml 3omgdms. N 1
A9OMHoLEHOLMZ0L gb dsgrosb 3d0dg sMEHYDS oym.
35%0 dogM0oL 0330 9Mds, MMM Bgdmm 3sbLYbgm,
9O0-906m0 39OLoom, LHimMg© ,X903500 96-6MLESL”
09369005 gobsbm®30gmgl, G0s3 59 M GHOMMOL-
A MOHR60DOE0L FmGmOL 300093 MBOM #o50)3535
3mbgwogho.

ISI-l crog®o ©sbodbzol dqdgy 0y dsdMo,
535 306 oobols 333geMmdol god@l godmgb-
350965, Abmxomnl N 1 Ggmm®obdol dsogdgwo
39b3bogdom (QL.B.8.01), 50865 Lobberolez®ob,
63930l 8mfigmdom, d0dol smgligoom. 30b wrsobols
390335090056 bydo EEOL 8909y, 0w dJMTos
500 35bvbolidagdemds  gMogol Joamsd se-3osls
A9M5dBHBY, Mol 990990 FIM03E35Ws 24 S -
4035 72 3meoEogwo. 95658y ISI-3s somm Jobvy-
bolidagdamds 303 23 GHghod@ by, Mmdgeos dmbos
0505©0H LsdbOgmoom 2011 Herol 26 sGGo — 16
3360¢0ol 3g60m©do. 2011 Ferol 15 5330LEMU, ghsgols
dmbvyendo sofiym 5539009490980 LgMoo, Gglitrmargdyy-
o GgHmOHolEHo 03000033 gdol doghH s Aodm-
o305 70 50580560l goMo3goergds. 2011 farol 19

Bid'ah — Losberg, 96Mgbo). LosgoBdol 008@93mgdl 3535003 godbsG Mfm©Ydgb, 853090 0035 Lowsxkgo@gdo s3sL
5653mM9JBHIo©  M3W0sh. BHghdobgdo Lowosxobdo s 3s3500bdo bdoMs ys8moygbgds MymOE  MYOMOIOHm-
39b65(33500905000.

35 5690900 3BOIBBNEO0 (56d.: (Al &N HEOIBLEIOE).: 5O-OVO s¢E-560d0; 0bgew.: The Arab Spring) — 3G LBHIBOL ©s
X 9694g0930L BHowrs 5MdWY bodysO®mPo. M3 M30gdo dmbEs mwbolido, 9a3033gdo, 09d9bdo, wodosdo, LoMosdo,
053090630, 570630, 9M94do, 0MME60s30, JoMm3mdo, MmBsbdo, 3900080, 0ds6T0, 530M0E 60530, Lovyol sGsdgMdo,
bm@s630, X 000080 s LY Bo3sM5do, 0ym Fg@s390900 0LMOYEOL LoBOZIMHMLB. y3gmsxgMmo sofym 2011 ferol
4 056350, mMBoligEo bow oo dmgsFMg 34935950 39B0BOL MZ301I3ZWIMBOM (M530 Of39), 3ME0EOOL 3MOHNMBREOOL
@5 LabGH030 FM3YOHMBOL Qo0m, Mooz EILHBSTO Toligs FoLMdMOZ sX96Ygdal Mbolido, sEsbMOWL MgzmemEosdo.
d06M0mMO©O MBMBRO 0ym ,boEblL LY Hgg0Tol sEYTs«.
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0330L@ML  ISI-3s, 5dv)-05dMol  bgerddwzsbgermdom
05306 390339Mbg  odmogbos, GMI Mlsds dob
@50bol 33309 mdol 48, d9Ol 0dogdl s dmaf-
godl 100 &gemsddL domgeo gMsgol GgModEm®os®y.
2°63H500g05d0 0ym FOBRODHOEGDS, ™I 53 35336000
3960mdo gobbmM 3090 ©Yds 5839090900, Mo3obb-
0900, 05M500L 459mYygbgdom 5430900 gMoyol gggars
LbgggELs s Joenaddo (United Nations Security Council.
(2021, January 10)).

»OLESFMEHO LabgEIFozMm“ 4obs 9539JEHWIMO LodM-
g 8567065, 3960560300 03yHds S 035390~
5 b Mo 398 GHIOHOGHMMO, HMIEgdb3 03536
w006 356MmbgdL 5fgbgds, 9360 dmbisbergm-
0L, IdMOBOEGdMdOL dadmbgggsdo 30 SHymds
Lo a®m 150330000000 @obixsl, 29850Mbgdsls, 3000v)-
300 59399BHoEosL, 8 EO™ML 3o dobo gdMAMEgdo
99D50090mbgb 9Ju35BLoOLMZ0L LoMls s gMsydo.

2014 ool 25Bs53bveols dmerml ghsydo d93Gol
899005, BHIOOOLAHYOO 11330 93MBAHOMLIBBI6
965gol  Agbodgl, 8s0d Mol  gesgol Looom
0969 Jowodl, dowoosb 560 30-d0 dYdIGY
Iealrgels.  505bm0b539, IXAMBIOOL 5JBH03900 dmo-
(393005 565 FoOEM IMsg Jmbgdols, 50009 bogmmdol
LodoMgdL, Lodbg®mM dsHYOL, MbogzgMLOEHIGIOL s
bMdO® Foombmdom 508 EMEWHOL. MZool -
bsdbsdgdsdo ISIS-0 gos0d3e Y39 Mmool yzgwsby
900M ©> FJOsORIONL HIOMOOLAYIW XA
39050 duergeromdo.

3905MHX 3909900 SE-050O©O Fg300s dmbiryerol
3bmdo o dghgm  96-6.49M80,% Goms  godmys-
bogdobs  sbowo ,,0bEwsdMEmo  bsbserogml® dgdabs
dobo, OMaMOE ,bowoxs 0dML3080L* bgwddwgsby-
@mdoom (Al Jazeera. (2019, October 27). Who was ISIL’s
self-proclaimed leader Abu Bakr al-Baghdadi?). ¢o-
©o0g05bg BdOL MMNZ0m, 13900560, 3 FoMdfm-
Bosbo 95953530 93005 0BG Goms dogarmss
00300  909©Y3MBOLMZOL  sboeo Moz0L  LFYgds
393M060MdoL oLEHMM0580: ,,00J396 034MHMd Bl

@5 30090 AbMBEOML O9YIBEGOOM .
053050 ,LIBIORML* sOLYDdMBS 50TMRBS bobdm3-

9. EOXAMNBIOOL F0ge  doromdol dmzolbdmdyg-
6905 25803w0bgds5d, BHIOMOOLEIO 3533560510056

905 L39Ol Fobsswdgy, 2obss Gqlisdeng-
390 LIMHMSTMMOLM doseolbdgzol godystgdsls, Mol
9900929 ,©2000° 2553l dobo Layhgbo s0-
9006 s 2osbsyM®aL, 9dEs LEdMEWMME M
(Warrick, J. (2019, October 27). Abu Bakr al-Baghdadi,

extremist leader of Islamic State, dies at 48.).

3. 9gmihg mbols byeddmngsbgenmds

doomoos ISIS-0 oym  396@®sobgdmwo  ©o
©OobE03w0boMIMO MmOY60BE0s, Jolo Lowowo-
56 @5 BHYHOFHMOH0gd0b 458mI0bst g, HMTganls
36O LF0OEIDME?, HIFOLIDILO 0Y™ YBLY-
059mboEgdgdoL IEGROMHYDs. 509 dSJOL 3453005 MO0

% @00 898900 36-619G0 (5M0d.: s &ala; 0bye.: Great Mosque of al-Nuri) — 58960 XII bovy3996980 @s doomm bgodg@o
Lobgeo ,oe-35@d55¢ (56090.: skiadl — 399%0560), dolo sbGHOWO BobsMgmOl asdm. 2019 Fawol ©393dgHTo, sofym
935005 3ghgool M93mbLEMNJ300LsM30L, HMIGEoE MMl L0byMs ,s080s6* 2017 ol 8dody LodGIMeM
9935390900 890093500. 2018 ol 536030 LosdoMmMYdIs gsboEbsgls, H™MI 3G1JEHL s5x30bsblgdL UNESCO s dghgools
30©39b0LsmM30L 25dmoygm 50 derb. 539 EMmEsGO.

57 806000 (56050.: Jie — HMOBBS, 39079Ms) — 500 JghgmT0, LB 08530 JOMbLIEMBL JosRJD.
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005009 58¢) 3Mliewod 507-007)MJ8s60,% Mmdgaos

2015 Geools 18 5330LEHML 59900390 MmMbob dogm
0330 90md53©Y, 399M0MHIOS ,s0dL* 9MHYTdo s oym
09m6g 5©sd0sbo mMsbobsogosdo (Barret, R. (2014,
November). Islamic State. The Soufan Group.); s 9gemeg
005000 5v) 50 SE-560560, HMIgwoE om-
06J4ds60l o3 JMOHOMIdS M3gMs30g0L LoMo-
500. mM039 80509 04m gMoYgero ds5B0LE0, gHmg-
69900 03Jdxbgd0. 5¢-56d5610(3 5090390905 D 3-
@9l ©©5353900L 93009¢MdOLAL 2016 ierob 25 JoM@b.
509 8lewod 50-0v)MmJdsbo  [oMmdmImdom oym
MO M0D

(650Bog5L  3mz0bi305, 50  39-8o

900 b), GgPMOOLEHWE 5JE03MdsT] 8w9Fsmd-
5 139356086 mmgdols GHoHBIoL MBOML MBoEMO©
5 Lsdbgdm  ©sH39Mm30L  MIBITIOMIs. 0ym
960y Meo Ba’athist-0, ©0bEMgdeo bowsd 3mLgob-
056 ©5 0H550) 5©-EMOHOLMB, HOL Qodms 5dd-0b m39g-
5300L 9999y 2003 Hoerb @os35¢0dGML.

30¢) 50 5¢0-56d5M0 HMYMEMF 356M5EMdIE 0gm
BO@OwMgm gMogosb, dmbweol Gqdmystgbosb.
003wgds, I 2003 Harsdg 0go Bgobozol dobfsg-
@Yo S B35L0L 3oMEGH00L odEBHogobGo ogm. 2003
feool 999gy gm@e bbom oMmogbgdmes Ansar al-
Islam-ol m®ysbobozsdo, OHMIgabsg bgerddemgsby-
@S 50 FMLsd sB-BoM3930. ,@0doL“ ymgowo

$9360L LoGHY3900m, 53¢) 5¢o bg3zg 0gm TMESL Fgzco.

356 960365 539 05305 sE-0M30 (Abu Yahya al Iraqi),
MmIgeo3 899000350 09Y4mugdMmEs SO dodMmb,
5053538060909 Gameo 8500 dmeol (Barret, R.
(2014, November). Islamic State. The Soufan Group.). 5dvy
05305 5QE-06530, 36MdOO 515939 MMM 05© 3500
053¢ 5e-xds0¢ro (Iyad Hamed Mahl al-Jumaily), ogm
»5080L“ Foog0 MIBAOL GodrMs s Fgolitrgans bo3-
3956dM G0 5-B50OL MBsBROMBMIdOL ¥ Bermb-
30@ygmBsdo s 393y ML 5©Y36Es YbIBO-
bmgdol  bs3zombgdl  LoMosls s gesgdo (U.S.
Department of State. (2017, August 17). State Department

terrorist designations of Ahmad Alkhald and Abu Yahya

al-Iraqi.).

3.1. Lsd3Fmgdo

20 05400 S MM Jolo IMPY3gE0 LagMom LG Ms-
A920@ 30BbgdL 5ybbgb, HmIgdoi ogdsddools
80bgg00 3509399, 1363 Y39 J3gws mbyL
399Bbs 949633999000 53BHMbMTooL batobbo. gl 4obls-
3905000 boob@gMglicms LsdbgM™ M39Mo3090mb
00356MmMgd0m, MHMPILS3 SOYOCMIN0Z3ds Fgmorm™ds
030U, Lo B> gwyEHOMU 56 gob, Joged BLEO O™
s 8gmmEo dobo Fgbgyegdolsdgd® bmGEoge-
0905, 53 LoLEYIST YCIROMGOMEO MBEgdSTMLO-
90900l dgLsdgdmds JolEs ,oLEsdNM Labgerd-

Poxml“ gdmddgs 8336 BOHMBGHBY JHPOOMMESE,

38 3¢9 B9lEw0 507-0r)JISBO (56750.: (S alusa 5a; 0Byew.: Abu Muslim al Turkmani), 03039 B0 53350 5dE3 Sem-
350500 (5600.: (Aual) dlye sl s oG, Fadel Ahmed Abdullah al-Hiyali), 56 sd¢) 329006 50-37965080 (5650.: Jixa s
<Al obge.: Abu Mutaz al-Qurashi). 8mgeogls 2015 §anols 18 sag30LEmb.

3 m3omdm sd®dmem Lsgmgbo 535M5¢0 (0bye.: Unmanned Combat Aerial Vehicle, UCAV; Lobowpd®m Mimgdghb
»2930MEML 56 ,LodOIMEM @6Q6b“ (062?@.: Combat Drone), 3m@obl 0bgeoby®osb Drone — 8585¢00 3993 3560)

40 5899 50 q0-36BM0 (5M0d.: Y (A& 8l 0Bye.: Abu Ali al-Anbari, 1957/59 — 2016 §§.), 03039 50 56-653856 LGB
5G0-35NIMO (50d.: (Al Ahuas e Hue; 0byeo.: Abdulrahman Mustafa al-Qaduli), 56 58v) 505 5e0-5860 (5650.: £ s/
Azl obyaw.: Abu Ala al-Afri), 56 5929 300 379658 507-0HJIBO (56150.: S Al (il B Ao 53l 0Bgeo.: Abu Ali Qurdash al-
Turkmani).
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OMMO3 50dobobEHMmoz0Mw, oby bsdbgMm mgon-
LoBOHOLOMG.

0520005©, MM3Z300000 39MHomdo, OHMIgEos
dmo@3ogs 2014 ol 03w0obol ol s
9330LE™ML ILSHYoLL, TgBg3s 99mddgEs OHMAMGE
9ogols  5GIool,  Judmwmwo 39309000, LoMool
56300L, oy LOMOOL M3MBoEooL [Fobsomdwgy 3s6o-
geeo (Barret, R. (2014, November). Islamic State.
The Soufan Group.).

Lod Fgd0 35Uvboldygdgwo ogm ISIS-ob LsdbgM®
©5 5©IobolEMIE0M  MmEYBODIE305DY, 3bLYYEN-
A93050 MH9305 50w Bl S 53MbEHMMGOS LG M-
A9R0M ©393050M9dsL, LodbgM™ M3gMo30gdL
L5dmgoesdm 5dobolB®E0s0L.

L8790 (b53mbBLrEEE0M) LsdFem* (560d.: walaa
234 BHOBLEOE).: Bdxol 8-8Ms; obgen.: Shura
Council) ogm ¢3s0@gbo m®Psbm ©s MIMOHOMWSE
B0dbsg30s 9099 dodML s 3JMmbs bogrogsls dmblibol
MBWIds, ) ol oM IgolBwgdEs 030l dmgs-
@gmd90L Fo6r05000b 3H0BE03gd0L GgLodsdobo. M-
30O F9Ob 35896Gmb6 qenobo (Cameron Glenn), dwGHol
LodFml  byddm3zobgeMdEs 98¢) SMsb  sgw-s80Mo
(5690.: gl Sy s obpew.: Abu Arkan al Ameri),
MHmIgeog 9903g0Mm@s 85560l 39ME0LMb 5393~
doMgdeo 10/11 gMsygero §a36obgsb (Glenn, C. (2015,
September 28). Al Qaeda v ISIS: Leaders & structure.).
G0l LodFm 3olbolidygdgero 0gm sdvw) dagMols do-
MomMYPOJOOL  495(3905%y  FFoOMZgErMmdoL  Jogen
JUowBY. 030 00IBEs F>WY3aHOWIBIBL 39BmbYd-
050 ©539300M900m @5 3gmbs  ©BOMGIMEO
3BJ300 856G0500L LodFmbmsb, MMIgwoE 0Mgd

3900509439GH0WgdIOL HJEr0d0Me Ls3ombgdbyg (Barret,
R. (2014, November). Is/lamic State. The Soufan Group.).

d9lodegdgos sdvg dMLeEod so-mMJdsbo o
30v) 500 96-56ds60 043bgb FMIls 936900, HMyMM;s
506 5q0-50L0 58-0sd0 (Amru al Absi al Shami), o039
50w 5¢-50M0 (Abu al Athir), 56 9905y 3slwybolid-
23909900 S ,S0TOL MBOEFOIWNHO FoMTMDo-
Bgero, 30gLb-000gz960 - sdv) 3935050 Sen-50bsb 8-
3500 (56050.: Akl (Al ena il 0B e.: Abu Muham-
mad al-Adnani al-Shami), 03039 &35 1v)d30 Bos3s
(Taha Subhi Falaha) (Barret, R. (2014, November). Islamic
State. The Soufan Group.).

30635, slg3g MO LsdFml §g3to dommoms
X03500LEH0 MMHbL B0MSIZ00, 0x039g 50v) s
5@-808560 (565D (Audipdl] 1o sil; 0Byew.: Abu Omar al-
Shishani), Gmdgabsg dmy30569d00 ©dOHMBbLgd0om
(Glenn, C. (2015, September 28). Al Qaeda v ISIS: Leaders
& structure.).

35605000 BsdFM* (56150.: 42 ) ubana; BGBLEPOE).:
doxol 53-05605; 0bgyen.: Sharia Council) 0dymayg-
dMs ©9315ME 90v) B5JMHOL JMbGHMMoL J390 s
DoMImoygbs IS-0b yzgus®y dergzsdmbiogn mMmys-
Bmb, 890090m@0s gdabo §93¢0bsh. dol dmgzoegmdgd-
do 99oms boeogsl sMhg3s s 5doboliBMogool
bbgo  206gma300gd9d0l dog Fomosmols  396mbgdol
MBOHB3gYmzol dgMHengds. do®0500l 30:00bogdL
bgddegabgrmds 50wy dw3sdse  sam-s6o  (Abu
Mohammed al Aani), o030 3sbvboldagdgwo oym
M6960Bs30m  ©EoLEE3wWobsby, Foligdol woag-
Bl o BBl AsBLEBPIMsBY s alx DY,
B9sdbgz9wmdEs  FoM0smol  3meoiEosl,  Lolo-

41 398096 (0byen.:Peshmerga; d»Mo.: Pésmerge; pés-{ob, merg-lio3zowo, e-ymabos, 561 bo@ygzsbo@ygoom — ,obobo 303b
10330l M35¢gdTo BobggL“) — gMgoL JMODOLEBBOL LodbgEMm™ 90650 do¢gdo.

ISSN 1512-0996
www.shromebi.gtu.ge

Ly-ols IHMIGdO — Works of GTU
Ne2 (540), 2026

221


http://www.shromebi.gtu.ge/
https://www.wilsoncenter.org/person/cameron-glenn

Lemgoseor@o d9gbogMndgdo — Social Sciences

05600MIOL O 0EIMEMR0NO 303545000 (Barret,
R. (2014, November). Islamic State.).

MmO 0530L 3bmdoer (oabdo The Caliphate at
War, 36m339bmMo 9305 35d0do (Ahmed S. Hashim)
§96b, 053093003905, 504 B3Ol TMoEPOWY, 509
50 5¢-3685610 0gm 35LbolidygdgEro MBodMHMgdsbY
5 Lalveroghm bgewddwgsbgemdsty, dog@ed d9d-
3md o050l LsdFml bgeddm3sbgarmdl Bgdmblig-
6990 sqn-sbo (Hashim, A. S. (2018). The caliphate at
war: The ideological, organizational and military
Innovations of Islamic State.).

H90a079M0  MOGEWOEqdol gMegdsdo 0dv)-
@705, ,oLENsdMO LabgEdFoxgmb BoMmzol obLEMY-
996¢0L Logdgogedo oM, HMIOL gHM-gMHMO 306)-
390 59m3565 560500 3000l dogrgdols 89Jdbs
Q5 dgLsd580Ls©, MY9EoR0YMo Fabgdol sE35Y Bg-
©53Hg390MdS  0Ym. 030  29B(39 3939090 0y™m
Lodmgoodm 3:moEool B3y gd®mogo doergdoliogsb.
053053 Fo60500L LobFoMMEIMIPIL 505 FoMEHM MrgEo-
30996 ©M©393900096 3gmbs Loddg, Fglisdengdgero
04 bsB0gMgdOL JgEsbs LogsMmsmM LdsMM SO -
0393909, Lodmgdogadm 96 Mgwogom®o  3oMgdol
dBMH06. 05300 WIHOEHOTNOMIOL AoBHTYSMGOWS,
»0050835% G00oMm5 bMWD FIHOLMZOL Lbgs J3g9bgdols
9w000L  B39305wobEHIOL, 300LTYEBHY3IWIOL
MmO 36MO0w0s, 530LMZ0L 0JoMazgs byygwo
030390 d56st dob Fosgrsbo (Bandar bin Sha’alan)
35¢803L53900 0945000290930l dmfjggzolsmgols (Barret,
R. (2014, November). Islamic State.).

»05000° MBS BHMAIWOFMOHBIoL IMHog5e
60dsbL, 8500 Fmol Bryermgsb 899(ybsmgdemdsls bLbgs
sBOOL  250mboB3oLmMsb  JodsMmgdom. Fglodsdoboc,

b3¢m-ob 3Gm3gdo — Works of GTU
Ne2 (540), 2026

222

»7BoBOHMbMIIOL s IBZYM30L bdFm* (Security and
Intelligence Council), Gm3grog 3oLwgbolidggdgeo ogm
50 dodmol  Imfoboordgaggdol ImdmMgdsby s
65089  9900Jdmegdol  Bsdws®y,  Lsbogmabomo
360936900356 Ml sLitrengds dobo gobogmmo
MBogOHNHMGdIOL BOHMB39wYmRoLIMZOU.

MdodMHmgool  LodFml  3dmbs  obymaowgdoms
Jugero  Bogwo 50308 BgMoGMOm0sbg. 93050
358000l dbgogLs, d9MgBHOE M3wr0L, MHMA 53 LadFmb
bgddm3sbgwo ogm 5y oo sn-56dsM0E. vdod-
MgooLs s sH39M30L LsdFMdo dgoms 20 ss-
00560 5 2953MMMZEs 50v) LEBIB SH-MHOBSOL (569D.:
S8 shagil; 0Bbae.: Abu Safwan al Rifai) bgenddem-
39569cmd0ol MM, GMIgEog Lbgsalbgs Lsdrsang-
000 0309ds 57xdOLA0YH LogHPbYL.

300093 JO00, ,L53bgEMOM bsdFm* (Military Council)
3fodmgds 35935605L, MM ©Og3YHM SHswo GHYMo-
AMOOJI0 5 Y330 330 ©9393909wo. s9sdo sl
gbdsMgdM©s  ,3MGM30b630gd0L  LsdFm®  (Provincial
Council), GmIgwog gmmomgdsl od3g3s bsdmds-
wosdm 580bolEBHMSE0sL 18 30M306(30580. 535l oM@
SOLJOMBPS ,5306BLMmO LedFm“ (Finance Council),
#090005 LbsdFm* (Media Council) s bosd3m, Hmdgwog
Drb53005 B3930390D9 s ol MxsbadBy.

50690060 bsdFml“  bgmddwgsbgwo ogm 90w
530500 5En-5003560 (56050 lstall mal sl 0Baem.: Abu
Ahmad al Alwani), 03039 35000 X108 3935050 S¢w-

(Waleed Jasem Mohammed al Alwani),

503560
965490, Losd 3MLgobol s®Tool ymgowo 3men-
3036030 5 3o5LoLEO. MY 0ym LAdFML 535M5EHOL
b9wddmg969e0 s osEsl 30306305 3slbolio-

39090. dM0EHBMwo 4dm3gds The Sun-ob 0sbsbds

ISSN 1512-0996

www.shromebi.gtu.ge


http://www.shromebi.gtu.ge/
https://ru.wikipedia.org/wiki/The_Sun

Lemgoseor@o d9gbogMndgdo — Social Sciences

9305005MGYIoL M@ 8mzeogl 2014 Ferol dmenmb,
01935 B0LO FoMOHEZIEGOS 56 9ILEHWYMS S6G 53T-
ob L3gELOALObMgdTs, 563 OLEsTolEJods.

Lodbgo®mm LsdFmlb 3093 9OO TgmsMo, mvy
29300035¢0b{obgdo ol ggmdsl Mol badFmdo,
ogm 3d¢y d3sBo SL-UZs0@IZ0 (560D Aga s
g usadl; 0baem.: Abu Muhannad al-Suwaydawi), 03039
5bsb isEGHOg 3505 SU-UW350@IZ0  S-YI0T0
(Adnan Latif Hamid al-Suwaydawi al-Dulaymi), sbg3g
36Mdowo MmO 38) 50056 sem-06530 (Abu Ayman
al Iraqi), ymgzowo qo®gbsbBo, gMeygol Lodbg®m
3596L5fobso0dga™m  ©sH39M30L  3mezmgbogo s
0Bo0m  5@-NMMOL  B55LOLEHGOMD  ISbEMYdMO
3oMo. 2007-2010 §egddo 00  ©35EH0IMYdMO
394530050 599M039wgdl. 2014 Herols sbsfyoldo sdwm
500560 bgeddmgsbgemds Mm39Mmogogdl sliagwgm
LOMO530 S Moo 3MmIBEHT0 ,@o0ToL* se-6dsHOL
3M09Mb5GMMoE 0gm. oL 4osBbs dsmmermao dm-
dogool M93M@o3os (Barret, R. (2014, November).
Islamic State.).

X03500LF 900 bHdoMs 6MJdg3wbgb ™msgol Lso-
by 9939390L o3 MEo  mebsdgdMmAmeErgdol
Lobgangdl, sdo@mad dog., 2015 farols doobdo o000
RO IBIE 90056 893939L 3M-Mr50500DY, Mfieas Sb-
135000530l Lobgo, MMdgwog dm3wmgl 5305MGY-
9ol oM™l 2014 Herol 8 6mgddg®l. MemymMs 50bodbv-
@05 Daily Beast-8o, sb-U193900930 dg3gows ISIS-ol
05050 GBAOL 30MTs 50v) S0 SE0-5605M00 (Hassan,
H., & Weiss, M. (2016, April 15). Everything we knew
about this ISIS mastermind was wrong.).

039 M3 ©s3290MMBEYD 9O 5305 SE0-
5¢03560U, badbgM™ LodFmL bgeddwgsbgwl, dol d9ad-
330006M9©, Lodbg®m™M 900l gmsIMo©, s0bodbs

ISSN 1512-0996
www.shromebi.gtu.ge

509 19956 5e-808560, LogoMHMNZIEML 5GI0OL YyMBoEro
L1960, dJOE0 1986 {fgerl bLmes. dom3osbdo,
35630L0L bgmdsdo. 8sdom gdsg0 O IO JobGo
3500M5930¢0, Lsdbg®m 35M0gMsl LadsMmgzggwrml
39050500 doengddo  (30mdEs. 2008 fierol
2330LEHML @ddo, LyessbEOL Bobom, dbggmegms ©o-
Bogmumsb gMmo©, GOHMbEHOL Fobs babby GMlgdol
$0obosmBgy 0dMIMs.

05MbBoL  3bMZMGds MO Ms© FgoEgows
2010 §9geob, H™E5 G090 3MmBol osabmbo @onmi-
398 s 96Mdos Fobomzol OV, 08539 Fgab,
05005830000 05M5VOL 356Mbm Fgbsbgols dMS-
©J000  ©93530IML. 30b0SL  gsdmligErobmabsgg
050005830085 L5JoMmMZgM IGHMZS, 306y bbom,
00v)MJ9080, 93303GJus s 0999680 obgBosgs, 2012
feoob dom@do 30 LoMm0sdo 508MBbEs. Bl Asdm
504909 ds dMIMST, MaMbsbo, Lryan dogng, gMoc-
900 y3gesbg LabBHog s Lsdod olEsdolEBS© @
X03500LFGHO©  9J30s. 9o JoM0oghH o 30dg
20X ,0LE3YH Lobgedfoxrmdo® sofym, bowss
06 §aoffodo ,,mdol BoboLEBMO® ,50ee0 39bgMoeo®
39bs. 393M39JOMwo 0683MmOHAS300M, d5006>330-
@O0 mmb 30605© 339D s 300g3 MO MEEMBMG
9O, gMoyol Jognsd 93-00M3sBHmsb 14 0gwroll
0m3eql (Tsuladze, Z. (2016, July 18). The end of the
“Ginger General” era.).

GO d5M9GH0 Hadl, 3MGglsdo 350065330l
439wsbg b8oMo 58919490bgb Fowswo Mebaol Lsd-
bgomm woytgdl Gmmob, GMmdgwog ©e3s3d06g-
30 0ym ,o0d0L“ dg36 T60dz69wMz96 #oTotrx-
3905Lm5b. 5309306039 0P0 TGS 35O
390300boe s ¥MIMEgddo gedmawowo BgBbgdol
QOXAMBIOU ,,x 508 5¢0-0135% 0M0B 35 5e-s6LSG* (Jaish

Ly-ols IHMIGdO — Works of GTU
Ne2 (540), 2026

223


http://www.shromebi.gtu.ge/

Lemgoseor@o d9gbogMndgdo — Social Sciences

al Muhajireen wa al Ansar), beagom 999cgg 2013 ferols
G5 bobgddo 933030 509 BOJMU. ,,005080“ SEfgML AL,
MmO LETIMOM THYIOMNTMZsML. MO 339
3009300, 3599Omb  aaobmsb ol mEl  {g3Mess
3ebligbogdE0, MFEs datgEHOL MJdom, Qb B3gyEm
04690m@s 505 gMsygwo dmg3030Lm3z0L s ,s0dL*
90605 00 3MIMEOL 39 HY YMBROEW0YM, 30O M500]
300@03600 Logdzgwo dogasom Jologzol. Fop™ed,
099H9005350 580Lo ISIS-0 5d39969ds w9056 s¢-d0dsbols
oGOl Twitter-bg, GMIgeEos gogl ©JOEs 90
05gdM0ol §obsdg, Mo Bodbsgs Bob 583565 oMM
©5 dmfjobsgg 3mbogogdl ,e0dd0“ (Barret, R. (2014,
November). Islamic State. The Soufan Group.). Lsdbg®Om
159 Fdo 515939 0Y3696 0lgmO 65T I9d0, BMBEgdO3
35Lgbolidagdgmbo  0943bgb  o@gMoow®-@gdbozm®
00856539000, 29MPOEILOWO dtY303500L MK sbgdOb,
3b5539mJ9090 6030009098930 Ls @ QbsRgdOL, dY-
303900l 2900550 R0gdoLs S M3bmgwo 8Mg303900L
Lo3ombgdby.

3.2. Ubgs 350500 0565000gdmdols 306900

23905 ,85000¢BOBMIBYBOLS”, AbgE0s Yos50M[TM
00 306MHm5 Lobggdo s dM3segMdYd0, MMIYGILSE
039350 bgarddmgsbgwro 0sbs8gdmdgdo, 3065096
gt 983950960 Mgl sba50M0d0, HMI 300093 BMLEGHO
g@Boogm, ol Fgodwrgds Fggzewowoyem dmdwgzbn
L.

ISIS-0, dsg@ol doge 3MdE035300L  Fodmdagy-
6900b 396G 0LMZ0L oymzBoEo 0ym 18 3005y
(s650.: &N oba.: Wilayah — 360306305, m@do)
9b635M0L, B5PIOL, OIS, Boexsls, Kxobmodob,
Jo®dmdob, Boobagol s Loersd s@-obol Bsmgeom

b3¢m-ob 3Gm3gdo — Works of GTU
Ne2 (540), 2026

224

965430; 5¢93mb (5¢0-35¢050), 5e0-B505L (3793L0), d¢n-
BoM5gdol  (30L5g0),  ©@ooL3ML  (500-0T0T3), 350U,
0Q0d0U, 5¢-35060 (S0M SHB-HBMMO), 5M-M535L s
3B-1530EObL (WsH305/EWsmM305) B30 LOMOST0;
05095370000 36030630000 SE-FMOHIm (938MF0),
GHMIgwos 33900 Lobegzs®l  (Barret, R. (2014,
November). Islamic State. The Soufan Group.).

Y395 30m306305L JoOMOZOS ,39W0* (56901 (ls;
obaaw.: Wali — 5@30bobEmogomwo  Godmwo) -
3990960boGMM0, Hrmdgeog bguddmgzsbyerrmdos syo-
@®dM03  LAOIIGNIOIRL,  5J3I3Pd  YIN>ORIBNL
Ls8mdogrsdm s@doboliBMmaEosl, 0mbgdMogz0s (396&HGs-
W6 OQ6MgdL, HMymOoE 0gm »dodOmgdol bod Fm
9B 856M0500L LdFM, 2596bs 1S3MMIMO QbymRo-
90900 5 FoMmIMToagbegdo yzgms 3Hm30b630sdo,
OHIwgdog 8:mgdggdbab ©edmmzogdms© dgo
MBWIOIOOM, 30Q0MY 8500 3603063090 JMmEgagdo,
853650 doI0m5OE FFSOMZIMBOL IMEIWO FOM-
306300b s 999md Mo0mbol mbybyg, ogm Lsbgund-
Hoxnm mbol dnywol BdEomgds. seg3mdo, dogs-
WOMOQ, 35¢00ol, dBIOL MFIHES ToM0smol, Lsdbgo-
60, MBOROMBMIOOL gm0, 85070 B3SMCIZGELMIOM
300306300 ©9gMB0w0 0g4m 119dBHMOYPDSE SBsEMmy0v-
6o HMH0MI30M5G0m, 51939 LYOsmMo FgMMHEOIIMES
Jonsdol ombgbys (Barret, R. (2014, November). Islamic
State. The Soufan Group).

53365

0099 B 5¢-d50EOL FTSMHMNZIMBO® ,,QJO-
o sbmeE0gmgdEs GgOHmOL, Jopa®msd mMAsbobg-
dMwo  0gm  OHmaAmOE  330Bobobgwdfoxm, 935300
0956 J00m, Lodbgmm byeddwzsbgmdom s s-

ISSN 1512-0996

www.shromebi.gtu.ge


http://www.shromebi.gtu.ge/

Lemgoseor@o d9gbogMndgdo — Social Sciences

dobolBM3oMo  385MM3GMdOm. ,Labowogml®

mM3960D530@ bGHOWIEMMT0 GgEOMPS b0,
500096039 8Os (LdFMYO0), 35306 (Mfiygdgdo) s
GIOOGHMOH00 30¢053900 (3630630900), HmIcng-
003 9Mm0393s LOMOOL, gMsgol, odooLs s Lbgs
92006900L  BHgMOGHMM0gRL. ISIS-0 sbm®309w9d©s
Q534MH B0 BHIMOGHMOH0JO0L 3mbEHMMEUL Fo0r0500l
BMgool  s3sbobxgds-sbgMagom, Mgwoyow®do
o Lodbg®m 3mEwoEool LEHOWIGHMMIOL GsHmnm
Jbgeobs s bobsdstmerm bobiEgdol d5d39MmdOm.

©WOGIRIGYOS

»05000° 0gm MGRB0DOE0s, HMIJOE 3O Md-
Q5 AMdIMO FalBool gomsddbsl s 0dsg-
OO, 3053500 035wbsBOHOLom, dmddggdEs
00 LobLEYIolL Lobgedformgdol Abysgls, MMl
39(3300L53 BOOWMBS. 5356 30, FOLO MOYBbOBFOS
9603d369wmgbs dmfg3zeoo gobos, 0dol dobg-
300, Y] OMyMO gobozos FBsOE Bgfmeol
OBOM 59330009070, Bmgom Labgewdfogmy-
d0l/sd@Hmegdol dbeGosb (Jefferis, J. (n.d.). ISIS

administrative and territorial organization.).

1. Hashim, A. S. (2018). The caliphate at war: The ideological, organizational and military innovations of

Islamic State. C. Hurst & Co.

2. Speckhard, A., & Yayla, A. S. (2016, December 3). The ISIS Emni: The inner workings and origins of ISIS’s
intelligence apparatus. International Center for the Study of Violent Extremism (ICSVE).

https://www .icsve.org/the-isis-emni-the-inner-workings-and-origins-of-isiss-intelligence-apparatus/

3. Barret, R. (2014, November). Is/lamic State. The Soufan Group. http://soufangroup.com/wp-
content/uploads/2014/10/TSG-The-Islamic-State-Nov14.pdf
4. Glenn, C. (2015, September 28). Al Qaeda v ISIS: Leaders & structure. Wilson Center.

https://www.wilsoncenter.org/article/al-qaeda-v-isis-leaders-structure

5. Reuter, C. (2015, April 18). The terror strategist: Secret files reveal the structure of Islamic State. SPIEGEL

International. https://www.spiegel.de/international/world/islamic-state-files-show-structure-of-islamist-

terror-group-a-1029274.html

6. Milton, D. (2021, June). Structure of a state: Captured documents and the Islamic State’s organizational

structure. Combating Terrorism Center at West Point. https://www.ctc.usma.edu/wp-

content/uploads/2021/06/Structure-of-a-State.pdf

7. Gachechiladze, R. (2003). The Middle East: Space, people and politics. Diogenes Publishing House. (In

Georgian)

8. Gelovani, N. (2024). Sharia: History, dogmatics, law. Tbilisi State University Press. (In Georgian)

9. Hassan, H., & Weiss, M. (2016, April 15). Everything we knew about this ISIS mastermind was wrong. The

Daily Beast. https://www.thedailybeast.com/everything-we-knew-about-this-isis-mastermind-was-wrong
10. United Nations Security Council. (2021, January 10). Ibrahim Awwad Ibrahim Ali Al-Badri Al-Samarrai

(QDi.299).

https://www.un.org/securitycouncil/sanctions/1267/aq_sanctions_list/summaries/individual/ibrahim-

awwad-ibrahim-ali-al-badri-al-samarrai

ISSN 1512-0996
www.shromebi.gtu.ge

Ly-ols IHMIGdO — Works of GTU
Ne2 (540), 2026

225


http://www.shromebi.gtu.ge/
https://www.icsve.org/the-isis-emni-the-inner-workings-and-origins-of-isiss-intelligence-apparatus/
http://soufangroup.com/wp-content/uploads/2014/10/TSG-The-Islamic-State-Nov14.pdf
http://soufangroup.com/wp-content/uploads/2014/10/TSG-The-Islamic-State-Nov14.pdf
https://www.wilsoncenter.org/article/al-qaeda-v-isis-leaders-structure
https://www.spiegel.de/international/world/islamic-state-files-show-structure-of-islamist-terror-group-a-1029274.html
https://www.spiegel.de/international/world/islamic-state-files-show-structure-of-islamist-terror-group-a-1029274.html
https://www.ctc.usma.edu/wp-content/uploads/2021/06/Structure-of-a-State.pdf
https://www.ctc.usma.edu/wp-content/uploads/2021/06/Structure-of-a-State.pdf
https://www.thedailybeast.com/everything-we-knew-about-this-isis-mastermind-was-wrong
https://www.un.org/securitycouncil/sanctions/1267/aq_sanctions_list/summaries/individual/ibrahim-awwad-ibrahim-ali-al-badri-al-samarrai
https://www.un.org/securitycouncil/sanctions/1267/aq_sanctions_list/summaries/individual/ibrahim-awwad-ibrahim-ali-al-badri-al-samarrai

Lemgoseor@o d9gbogMndgdo — Social Sciences

11. Jefferis, J. (n.d.). ISIS administrative and territorial organization. In Security & Politics: Strategic Sectors.
https://www.iemed.org/wp-content/uploads/2021/01/ISIS-Administrative-and-Territorial-Organization.pdf

12. Warrick, J. (2019, October 27). Abu Bakr al-Baghdadi, extremist leader of Islamic State, dies at 48. The
Washington Post. https://www.washingtonpost.com/local/obituaries/abu-bakr-al-baghdadi-islamic-states-
terrorist-in-chief-dies-at-48/2019/10/27/0d004abc-663d-11e7-8eb5-cbccc2e7bfbf_story.html

13. Vonderhaar, L. (2021, May 13). ISIS’s female morality police. Georgetown Security Studies Review.
https://georgetownsecuritystudiesreview.org/2021/05/13/isiss-female-morality-police/

14.Jackson, M. (2021, December 15). Former IS teenage bride Shamima Begum offers to help fight terror in UK.
BBC News. https://www.bbc.com/news/uk-58573501

15. Muir, J. (2017, November 13). The rise and fall of the Islamic State. BBC News (Russian edition).
https://www.bbc.com/russian/features-41724612

16. Pankratenko, I. (2019, November 2). The caliph is dead, long live the caliph! Haggin.az. (In Russian).
https://haqqin.az/comics/162032

17. Roggio, B. (2014, February 5). ISIS confirms death of senior leader in Syria. The Long War Journal.
https://www.longwarjournal.org/archives/2014/02/isis_confirms_death.php

18. Callimachi, R., & Hassan, F. (2019, October 31). Abu Bakr al-Baghdadi, ISIS leader known for his brutality,
is dead at 48. The New York Times. https://www.nytimes.com/2019/10/27/world/middleeast/al-baghdadi-
dead.html

19. Sheglovin, Y. (2016). Thinking about Islamic State. Middle East Institute. (In Russian)

20.U.S. Department of State. (2017, August 17). State Department terrorist designations of Ahmad Alkhald and
Abu Yahya al-Iraqi. https://2017-2021.state.gov/state-department-terrorist-designations-of-ahmad-alkhald-
and-abu-yahya-al-iragi/index.html

21.Tsuladze, Z. (2016, July 18). The end of the “Ginger General” era. Voice of America (Georgian).
https://www.amerikiskhma.com/a/georgia-isis-number-two-tarkhan-batirashvili-killed/3422550.html

22. Abu al-Khair, W, et al. (2018, June 19). Is ISIS a creation of the West? A/-Mashareq.
https://almashareq.com/ar/articles/cnmi_am/features/2018/06/19/feature-02

23. Al Jazeera. (2019, October 27). Who was ISIL’s self-proclaimed leader Abu Bakr al-Baghdadi?
https://www.aljazeera.com/news/2019/10/27/who-was-isils-self-proclaimed-leader-abu-bakr-al-baghdadi

24.El-Hayek, W. (2019, October 30). Enemy number one. Novaya Gazeta.
https://novayagazeta.ru/articles/2019/10/29/82547-vrag-nomer-odin

b3¢m-ob 3Gm3gdo — Works of GTU ISSN 1512-0996
Ne2 (540), 2026 www.shromebi.gtu.ge
226


http://www.shromebi.gtu.ge/
https://www.iemed.org/wp-content/uploads/2021/01/ISIS-Administrative-and-Territorial-Organization.pdf
https://www.washingtonpost.com/local/obituaries/abu-bakr-al-baghdadi-islamic-states-terrorist-in-chief-dies-at-48/2019/10/27/0d004abc-663d-11e7-8eb5-cbccc2e7bfbf_story.html
https://www.washingtonpost.com/local/obituaries/abu-bakr-al-baghdadi-islamic-states-terrorist-in-chief-dies-at-48/2019/10/27/0d004abc-663d-11e7-8eb5-cbccc2e7bfbf_story.html
https://georgetownsecuritystudiesreview.org/2021/05/13/isiss-female-morality-police/
https://www.bbc.com/news/uk-58573501
https://www.bbc.com/russian/features-41724612
https://haqqin.az/comics/162032
https://www.longwarjournal.org/archives/2014/02/isis_confirms_death.php
https://www.nytimes.com/2019/10/27/world/middleeast/al-baghdadi-dead.html
https://www.nytimes.com/2019/10/27/world/middleeast/al-baghdadi-dead.html
https://2017-2021.state.gov/state-department-terrorist-designations-of-ahmad-alkhald-and-abu-yahya-al-iraqi/index.html
https://2017-2021.state.gov/state-department-terrorist-designations-of-ahmad-alkhald-and-abu-yahya-al-iraqi/index.html
https://www.amerikiskhma.com/a/georgia-isis-number-two-tarkhan-batirashvili-killed/3422550.html
https://almashareq.com/ar/articles/cnmi_am/features/2018/06/19/feature-02
https://www.aljazeera.com/news/2019/10/27/who-was-isils-self-proclaimed-leader-abu-bakr-al-baghdadi
https://novayagazeta.ru/articles/2019/10/29/82547-vrag-nomer-odin

Lemgoseor@o d9gbogMndgdo — Social Sciences

UDC 327.56
SCOPUS CODE 3301
https://doi.org/10.36073/1512-0996-2026-2-192-227

Daesh’s Organisational Structure and Management System (Part I)

Zviad Tkabladze Georgian Technical University, Faculty of Law and International Relations professor,
Georgia

E-mail: tkabladze.zviad@gtu.ge

Reviewers:

T. Kiknadze, Georgian technical university Doctor of Political Sciences, Faculty of Law and International
Relations. Head of the Department, Professor

E-mail: kiknadzetamar12@gtu.ge

M. Manchkhashvili, Georgian Technical University Doctor of Political Sciences, Faculty of Law and International
Relations, Assistant Professor

E-mail: manchkhashvilimaia07@gtu.ge

Abstract. This article is the I Part of the work “Daesh’s Organisational Structure and Management System”,
dedicated to the organizational structure of the international terrorist organization Daesh (Islamic State, IS, ISIS,
ISIL), the history of the formation of its leader, the first “Caliph” Abu Bakr al-Baghdadi, as a terrorist, and the period
of his rule.

By 2013, ISIS had completed all stages of its formation, in which the main driving force was the nationalist axis,
the former Sunni-Baathist elite of Iraq. After the overthrow of Saddam Hussein, the functionaries of his regime did
not disappear, and the formation of ISIS's organizational structure did not require the creation of any new command
system.

From the very first days of its existence, ISIS represented a fully-fledged structural, centralized organization, the
elements of which actively carried out necessary functions in various areas through the delegation of authority.

The work also examines the activities of the second-tier leaders of the terrorist organization and its “institutional
structures,” which, as a whole, creates a unified picture of the structure and management of the ISIS organization.

Although the group's resources both human, financial, as well as armament and territory have gradually
disappeared, first in 2017 and then in 2019, Daesh still exists in the form of small cells and retains the ability to cause

harm, and the fight against it is not over yet.
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Last night, the United States brought the world’s No 1
Terrorist Leader to justice ... Abu Bakr al-Baghdadi is dead -
Donald John Trump

(Baker, P., Schmitt, E., & Cooper, H. (2019, October 27). ISIS

leader al-Baghdadi is dead, Trump says.)
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Q0 0933005005 ... JOLO 393905 S T3JZEIELPMDS
Bgdo 5TobobEHMOE00L 3M0MmMmoGHIEBH0 0gm. Lobgo-
56, HMIgandos 05O 0ym, 11 353830 v369dws©
390M3093569m. Fsbsb gOHMO MBS FobO 3 35BS
33000. 356 3530 5083g0mds o Lv3MmsMo F30gdo3
dm3ws. ob 9m33s OHMYMOE doOwo. 0IgMmds ©s—
@3l 5996035 (Washington Post. 2019, October 27.
President Trump's full announcement on the death of
Abu Bakr al-Baghdadi).

MROM 56, GHM930s ofgts Twitter-By: ,,gb- g
560ob Momsg 3600369mmgzsbo Imbs* (Something very
big has just Donald

happened! - J.Trump

2 ombser }mb G830 (0baar.: Donald John Trump; sd. 1946) — 5390039c0 FowosmgMo dobbgldgbo, dgfo@ay,

LobgEdfonm s 3mEo@E03Mmo Inegsfg, 5d3-ob 45-9 3GgbogbEo 2017—2021 Hargddo s 47-9 dmddgo 3GgHogbEo

2025 fierobs 20 0563600s6.
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(@realDonaldTrump) Twitter, October 27, 2019) s 6
BNMBGS 068MMHT305, ©EI30MES, MMI EOOM
399m3s 360dgb6gmmzsbo aobgbogdom (Griffiths, J., et
al. (2019, October 28). Trump: ISIS leader Abu Bakr al-
Baghdadi is dead.). gom®o Laberol og®ols ;mgdoo,
50 1393M3gMOE30m LOTMMNEWOBMDS SMYS. BHMSD3TS
50b0dbs, HMI ,,MmEs 53¢) dodMl dobgzbgb sdgMo-
39000 BsdbgM™ dswergdo dofjolidggds 33065080, 030
B@30690@d, GHoOMEs ©s Y30MHMEs*, Bg8gy 30
50-05005@008 1159 G306 gMHMOE 07530 508390775 ..
5399 bgmowgdmo, GMmIgeog by (3OMMIS
Lbgqdol ©sdobgdsl, mogolbo dmem {momgdo LGy
90000 2558965, GG 35603590, Joobermgdwyeo
2996030 K 5Md0L 4odm®.

» e 00905@OL 103300 ©YIMBLEGMOMIOL
599M030L 3096 BHgOMOOLEHO oEYMYdoL dMdog
093650 o B3z9b 0TbGHMBSL ,,o0d0L“ s Lbgs EgMm-
MHoLEBHWWO MMP60D30930L LodmErmm s LMo
©535M3bgd0L39b. B3gbo 3mds ©OEOos. BMYMOE
0GOm, 2oL M39d0 #ob3z53boYm, MMI Imzg3swwom
350%s d0b woobo (Hamza bin Laden),!® «lsds d0b
@50bol LobiG03o 8300, GMIgEwog doe0sd (3v9-
©5© 9moblybogds 5@sd0s6gdL, B3zgbL  J399sbals,
ALOBWOoML. 030 04M ,,5¢0-35005L“ 30MHEL30MH0 3993-
300009. G9OHMMOLEBHIOL, OHMIWIdoE 930()MMYdbIb
5 3930696 Msbsdsmem 55905690, s@oliMml
b5 9dobmom 38305, MmEs 030sh, HMI Bggb dom
2393560 MM9dm*“ (Baker, P., Schmitt, E., & Cooper, H.
2019, October 27. ISIS leader al-Baghdadi is dead, Trump

says.).

»OE-00WEO0 S 0L ,ENHYIHJOO“, MMIWIdO3
98smdbgb dsliby »odEIMGdO 5M05b, sSBOHDYF 56
0y3b9b sdo 9gbgzgmEbgh. bmaogMo dgdmbgzgzsdo
obobo sdbgMwo 9339803000 0943bgb. Lbgs dgdmb-
3039090 — (303LoLbEosbo 833w gEgdo. ToaMoed oo
09360 5530560 Im3egl. oo Jogh MEbsTomEm
5096039900l 9330 gemds — x90db Mol (James
Foley), b®»oggb Lm@wmgol (Steven Sotloff), 3o@g®
3gboxol (Peter Kassig) @o 3sows domeg®olb (Kayla
Mueller) 356b539900M9000m LoBOBWMO 0ym. dmzoMmg-
00 o8mbdsmMgds dmyzs 0mMmEsbogwo dnmobs-
300 033gmdsl, 3500 sboasbMEs 5¢sdosbol ...
00 3M3bwo© 3l gowosdo LoxsMm. bmerm
JOoLEGH05BgO0L  1LOIZEOWOm EILKS WOBOSLS O
953033980,  9BoIdol  AgbmEzoEG  FslmdMmoz

933mdol 3059696 ,o0db*, 439w sBy dsmyzboer
mO2560Ds3008  0bBHMGO0sd0. 0dMgdomo dmdaggze

90030530, bs®ObXoLRIO  BHobLIEIgdo  msgol
9339000, Y39woxkzgmo gl aodm@Gsbowr ogbs Uo-
XMOM: gb 0gM Y39w0x39MH0 M3 504 doJMl MbEMS,
MoMOE 9954MmdES. 0x0 0YMm 935TYMGBO S A5MY3-
Boo 5@530560. sbErs 0l 50 SMOL. B5PVEOO 0ym
LobB03o s »Ybbgm, s Im3zEs HMymME Fd0dsMo,
OHMIJoE HO—OMES S JOOVMEs, °0bodbs 539-
M030L 30M9Hogb@ds (Baker, P., Schmitt, E., & Cooper,
H. (2019, October 27). ISIS leader al-Baghdadi is dead,
Trump says.). HgOMOOLAEL 533000J0M©bI6  Ms3-
96039 33065 @5 LYo MJOO F5S0M 0TOL Fodm,
63 0639bLOMMSE 4505 YH0EIdM©s (BBC News.
2019, October 28).

13 358%5 306 @wosobo (0byen.: Hamza bin Laden, bHvyero bobgewo Hamza bin Osama bin Mohammed bin 'Awad bin Laden;
500D O (A (r ana s Al 0a 8 343 1989 - 2019 F55.), ,oe-350005" % 3953980L 0©gHOL “lssds dob @agdol 300,
MI9oa Jobo FoME335¢gd0L 990 3obs oo woyMo.
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2019 §eool 26 mgEmddgel, 598-0b 396EHMswvyGHo
Loteomdol (U.S. Central Command, CENTCOM)
139305 YHO  M39M30900L  B3gEs60dbmEgdol 1
39605309ds  J39sbogmads (Ist Special Forces
Operational Detachment - 1st SFOD-D), 3bmdogndos
cOmamea Delta Force, Bss@o®s 6900 Hligomols o
090Jgool 3mBEGHOMEoMmgdso LOogMEOL Yo3wom,
LoMOOL 0EWOdOL 3M:M30630530, MOJgmol Lsbw-
39050, S-B50EOIEOL OLIII39OWS.

0 3M0EHgmd0 d5BOMGOMDs ,,0005d0560 wo3-
@305, LOMOOL MBLYMZSEMMOsI“ (Syrian Observatory
for Human Rights, SOHR), 0530l LoMome fystmgdby
OYMHODbMB0m 4obo3bos, MM MHgowo AsbbmmEogw-
Q5 bEMgd00 00:30 Lo BY 5EYOWMOIGMOZ0 M-
0m, 193 J000 GOSN ILIHBEIGS BTN (3o-
60dol G50mbo) MY  3m33egduol  EHgMoEM-
605%9, 300 Ig@BHHTo F05b 5O, 593D -
Logargmoom 40 30c0mdgE®mdo, mv)Mdogeo Lsbrgmob
absegl.

5060d6v0 Ho0Mmbo Ymxzows ,,000-35000L“ ©ox-
3539006 YRMHIEIOOL 5JGHOWOMBOL YOO, BHrMIY-
o3 39M3m dob gowosel HTS-ob 9335 SOHR-0b

0gdom 583-0b M35 LETbgEOHM bmIseo 0bEgbLowH
396 dgbs F0BBEIOL MO o300 #obTogEMdsdo,
005300MMMws© bIol 4s8530gMHPIWIO00 6100
965%9 dcfimgds ©sbgdgdolzgb (Montoya-Galvez,
C., & Linton, C. 2019, October 27. ISIS leader dead after
U.S. commandos stage dramatic raid in Syria).

0093 Lobsd  s3dMYBEIPOM  M3gMOE00L
Ab3egMdsL, Mbs 5036086Mmm, HMA dg0sdo o36-
39O 0bRmETo3osl M 80 dodMo ds00dsdo
005gdMQS ,0-350LMIB” SbmEoMgdY oR -
53905 HTS-ob Loban8o, 396 5sbiGmMgdl dmaogHomo
0go®m.

HTS, ¥  6mdgemog  93mb@OHmM@wgds  0@@odol
36>m306300L d936 Mo0mbL (Center for Strategic and
International Studies. (2025, October 10).), 56 oym
DomIma9boo 350005l olisbergdsdo, MHmIgerog
1065930 gdo ymgows gMmIBYMo ds@swombols —
»379M5L 5-obol” (HaD) 9s0-00bs (Counter Extre-
mism Project. (2025, October 10).), bgbgaswr®o Fotr-
9t8mdOL, 5oEoLMSL sbEml gobOOEO GHIMMMOLEO

m3o6 dbgbol (Omar Omsen, 03039 MI>O OO

14350500 0053606 58-8530° (56150.: pldd) a3 &id; | 1m935630L/3530L RomsgolrB@gdol mGysBoBsgos*; 0baw.: Organization
for the Liberation of the Levant/Hay'at Tahrir al-Sham 56 HTS), olgsdob@Mo 9905605090000 ©oxaIBg0s, Hmdwwol
obGHMA05 0fjggds LoMool bsdmgdswsdm Mol sHY9d0EB s Ynzgwmazol MHRYdIM®s LsBod M3MBOEOME dsesE sbsols
6957000bmM30L ©° 353900 MEO 0g™M ,5030L" BMIBIVIWMB. ghmo 39MHOMPO oL 0Ygm WMISWOBIOIO
AIOMOOLEHMWO IR AMRIVS, MMIgwoa 0bsMBMbId©S Loesg0EWIMH-X0350LEHNM 0EIMEMYROL, J0bgEsgs®© dobo
Box 9OM 3590mgmeobls ,0e0-30000b5356“ 2017 Faerb. HTS 8gogddbs 2017 fierols 28 056356, Jabhat Fatah al-Sham-ob (ymgowo
al-Nusra Front) ©9369b0byol 9909390, GmIgeos 3o90m0sbos Gsdgbody xawamsb gMomo: Harakat Nour al-Din al-
Zinki, Liwa al-Hagq, Jaysh al-Sunna ¢os Jabhat Ansar al-Din-o.

Lo®0sdo 13 — Herosbo sdsbaMmgzgwo Ladmdorsgm mdol 990y, 2024 ol 8 ©H39ddIML, 85356 SE-sLsEOL MY0d0
©599bM 495830Mdo 93930l 990)R0®, HMBgElbsl IgosMGmMdES Bgdmblgbgdwymo 895ddmbyg oxaMngds HTS-ob
53909 3gm50)M0, 530500 37506 58-BoGrd5 (5615D.: Ml (s 3aal; 0Byw.: Ahmed Hussein al-Sharaa), ogogg sdv) 89358500 sew-
Xobo (5650.: (M sall Mas sil; 0byew.: Abu Mohammad Al-Julani/al-Golani/al-Jawlani, 653qg0@o babgmo ,s@-xwgesbo”
1LY3©E™60do 30 30MMOMIBL, HMB MK sbo HoMIMTMd0m Mm31I30MHYOMWO FMEsBol Fo0EMdYI0EIB 0gm 56150. 35BSV~
@-x53w5b“; obyw.: Golan Heights]) — 5955050 boMogwo 3mmo@ogmbo ©s LoMool 3Mgbogb@o 2025 fjerols 29
0563600056. 5¢-%sbod 1533560 MO 00753585 SbOEOL MYz70ToL BodMYEYOBS s LOMOOL YoMST535¢0 BMEZMMBOOL
(Syrian transitional government) 99Jd6s30.
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Omar Diaby]) bgwddmgsbgemdom.> bbgs dmbsgg-
3900m, gMbao GHgOMmMoLEo dmblgbogdwaros, Hm-
3MOG ,9-350LML“ ©539380MJONWO MOHABODBo-
30 Firqat al-Ghuraba-l ©s855Gbgdgwo s wogho.
Middle East Eye-ob dobggom, 50w dodMol ogz-
3005300056 9O ferol 99099, BMbY0 ©o3939-
005 HTS-0l, 0@@oddo Bs@smgdmeo ®gogdol
Ab3argermdolsl 2020 fierols sy30LEH™To0.

2013 §geb ob 30993360 LoMsdo s FgMgMHCE.
bbgs 53Mobggdl s BWa0gmgdlL, HMIwgdog 0dGM-
dmb3b6 ,000-3500L“ m3ogdoMy ,,06-bmliGsl gHMB-
Gb* O™s. BHOMOOLEAEO 9FIM©S MEbMgEo dmg-
3039000 35@5d0MmgdsL LOMO5do 93O M30Eb. MLidgbo
580-05 BHYOMOOLEHIE 5005MS O A9b53bs, ™I Jo-
Lo 3MM3535boLEGH Mo 30JIMIBO ,,0M3GdS TS~
356 30BYbo 0dobs, MM sbg 09300 BEObAO Tgvy-
96HmEs LOM0s5do dMg30390L“ (Hooper, S., & al-Aswad,
H. (2020, August 31). Notorious French militant leader
arrested by HTS in Syria's Idlib.).

OHMAMEO 3 530MOL 9333500 MM3S sxd0 (Orwa
Ajjoub), HaD-Uli sGoghombgen 3Jmbos odsdwgenmds
HTS-b09b6, 353659 d06H0050© 053l 56M00gd©s d9-
05M5JOIME  30MOL30MYdLL Tobmob s Tgdmo-
RBoOHRGOIMES 3993560900m dg0sd0. dogbgszo

HTS-booob odsdwemo  »mmoghommdgdols, HaD-o
LoMAgOMdES 3o@030b3g00m HTS-0ob {93090l dm-
®0b. ©ox3B0s 2193 LPOYINIBES 3MBBL0AHIBL
bbgs IxX3Y5Jd50mb, bmwm dmem Mbosdmgbgds
HTS-05b 9mz3000s 2020 ferob 17-26 03bolL (Ajjoub,
0. (2020, May 20). Will Hayat Tahrir al-Sham destroy
al-Qaeda in Syria?).

396@o3Mbol mBoE0swMEMmO 39HLOOM, 5E-dMS-
QOUb 5Y43560LsL, 5996039w9dL ,,d306M9 Hobsswdwgym-
05 dgbgzom®. 39Mo dgosMomgdywo HTS-o 6Hmd
4mxoEoygm 356008530, dsmo GHgdbozmMo dglisdangd-
09800 2sdmdobsdyg, dwog® Fobssmdgymdsl
239910930696 599003900 gdl. Bog®sd ol gsd@o, Mmd
HTS 56 ogm 35608580, 56 60dbsgl, ®md 350035 ¢o-
99035 56 03MmEbgb Lo 03ymxygdMEs SO doJM
5E-B5®OO. 50D dymxno dodmdbowgzgwrgdo
©MH31bgdmgdo 50056, Gmd HTS-ob wog®ds
50v9 8993505 SE-XYwsb0d (96 938500 3mlsob 8-
F56550) goobzs 0bxzMMTs30s ,o0dol” Wwoythby
06O Jgomol  b3gEbodLobyMgdl, GMIWgddsg 0o30L
dbomog gb  0bxgm®dszos  doshimegl  53gH03gwqdL
(HYM0wo© bed 56 45O G930 FoEMdsl
06OJgmol dbstgl obdatgdoliomgols). (El-Hayek, W.
(2019, October 30). Enemy number one.).

15 ,0006%08 37369L 5@-0B* (5658.: Gll Lula adils LoByzsLoGY30m ,MHIWOoEool gBsgms MmMB0BE0s"; 0bgw.: Guardians
of Religion Organization s6 Hurras al-Din (HaD) @g®Hhm®ob@uaro, Logrsxo@dr®-xo03sob@eeo, 3sbobersdolb@m®o, ,om-
39003bmb* 35380090 X FIBIOS S LOMOOL LodmdsEsdm mdol dmbsfjoerg. HaD-o Bsdmysewods 2018 feools 27
909M35¢L, LOMOYWO M0 MMO  IXAMRIOIOOL Fgdfiydol 8gwgas©, mnydizs 700-2500 §93¢0sb bBobgzato
"bMgwo ogm. dobo byaddmzsbyermds oymEBowo oym MM 0EIME®A0OHO J03E0bsMHYIMBS®, BogMsd MMmO39 MIEOEs
»9-350000L 0©YAL, 50356 313535 B13B0 5B-B5353060L (5605d.: s AISEY &y 2eaa Gadl; 0Bae.: Ayman Mohammed Rabie
al-Zawahiri; 1951-2022 §f5.) 0530L 9005356 0QIMEMAS® O OEIMSP. IXYMBIOOL WoEIMs© Tmblgbogdwymo ogm
15906 58 Se-sBH0G 30xsBo (0byen.: Samir Abdel Latif Hijazi), 0q0g3g 50+ 39959 58-3590 (0byen.: Abu Humam al-Shami)
9b Botvy3 SL-bLEO (0bye.: Faruq al-Suri), Gmdgerog 99659y ogm HTS-0b {9360 s Mx3®m 509 ,ow-350055° LoMool
50050l Jabhat al-Nusra-b bsdbg®m dgmsw®o 2013—2016 fengddo. 2020 ool dmenml HTS-056 bowandalid@odosbo
3mbgod@ol 9900099, 356 0O 653500 496039 s F38MITo 496360 04bs 0EEOBOWIB. bmenm, 2025 farol
L5YoLdo, SOl MY:0d0L LTHMBOED M38YH0T) 13700, X3Y5Ts FoTMIEbOS N30Tl Fgbobgd.
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L50bEgMgLMs 8939 990ga0 BOJBHOG: OMAMOS
§90L 5896003900 FMMbseoliBo G30060 Jserodsho
(Rukmini Callimachi), 2019 {j¢erolb mg@mddg®do, ,,s0-
dob” Jgommgdol Foabs3zbg sghbmdom, HmIgwos
00dm3BobgL 589M03MWwo sH3xM30L YMBOWO 0o-
65396 MIwob sbo 5¢dM3sdools (Asaad Almoham-
mad) 05659906dmmgdds, 2obEs 3bmdowo, M™MI sen-
0500 HaD-ol dmg30390L “ybo@s 490339
056bgdl, bgerggsll, dolo sdse30l, IE3000 SO-
F96OH3000Md0L, 3538063503 MIOL, EHOBLEMOEOL
MBOHYD39YmRoLsm3z0U.

3006900l dobgzom, ,@e0835“2017 ol ©o-
Lofiyobosb 2018 erol 95 396-0MEAEY FoO0bA-
@5 $ 67000, 3o dmGob $ 7000, 2018 fferols doboi-
bl godmfig®om JgomstrBy, sB-bmol 360306~
(30056 ,@50d0L* dMY303930LsMZ0L B>BOL FmMIBo-
©d0Lm30L. 50bodbmwo 0dengzs 0dob Logwydznenl,
™3 3035M9mMmo HaD-ol 8m9303990 gbds@gdmeo-
696 ISIS-ob §930gdL Hgaombosb 259393590, Ju&-

00 J39©6ogmygdol 9¢9350@Y.

303069 9agboro ,@e080L" BYLG-
0 SOMHOEHIOL 30000900, 5B39690L, MM ,,o000°
b0s BNl ,,000-35005L° gowose HaD-ob, oms-
30L 8mfjobosedgagh. 3990 HmEs 3MB3OIBGHO
QIXYIBIOS 0GOS S-05MVPOPOL, LEdMEMME Jobs
s ES bMd00 s0FMMmZ30ds 306o.

39w005B0L bEsEG00L 3d035:300L F9dgy §o6-
0m0dgs 3ombggdo 00 ©™3w99g6@3gdol Bsdwgomm-
059, H®MIgbog 030 o9YMEbM. LoMOoLS s ghagol
03900U, IS-0b Logombgdol 3bmdowds ©sdme3009-
50056 %9350 s»-ms30d0d

0gends 933093963

(Aymenn Jawad Al-Tamimi) 9golffogams J300M9d0 ©o
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50b0dbs, M3 olobo o6 BBL gsgdo, mMdizs sbY3g
0356599005, Mmd 2018 farol JoGEH—ozwobol 3gMom-
©OUL 39O BMYO0JN DO 3000500 0gM FoY5dYOIYO.
gm39e d90mbggzodo sd¢) dadmol dogH Lbgs Gghm-
HoLEHWO MMAB0BIGOOLMZ0L MSBLOL Yowsabol
Rogd@0 50056 MP3gm s boobEgMgLms.

505 256000, 507-050080 s 5 IM35T50, HMIgen-
953 ©™339bBHgoo  [oMdmoyobs, sM0sb George
Washington University-ob 9du@®M900bdol 3Gma™sdols
39360960 065990 gd0. s-mododol Jobgz0m,
BsbofgMgoo o6 9B3969dL mEMABOBIEoMwr ©mbyBy
X315390L Mol 393806L. HaD-ol 09gdgMHhgseols ¢sb-
3bogdsdo 50bodbwos dmfmogds, MHMI MmeMysbo-
Dogool §93M9dds 0530 MbEs 55MHOMD ,,@0dMsb*
“)HNOYOHOMO, bmem 50308 2018 ol s360-

ol 4m39e330M99wo bsobxm®Tsgom dowwgdg-
Bol dobgzom, 3Gl 5@-obol* Fgztgdo vbos

2496339000b. 853650 ) ™3MIgbEHId0 659300y,
05906 gl 9h39690L Loo@TErm SMBOL SMLYdMBL,
GmIeol 99939Mmd0msE ,»,08006“ Mabbgdo oMmog-
bgdMmEs ,3M60L s-obdo“ (Callimachi, R. (2020,
December 18). ISIS leader paid rival for protection but
was betrayed by his own.).

5096030009005 5¢0-B50SEOL 3330 gMdOL M3Y-
5305l MMl 300 Lsbgwo Operation Kayla
Mueller-o, 59mbligbgdyeo 59900390 a3egdss0-
(3390 350s J0gegmHol 35@03Lo3905, MMIgeros
»00805¢ dm3eos (Duster, C. (2019, October 27). The
Baghdadi raid was named after ISIS victim Kayla Mueller).

BBC-0b sberm 500mbsgammgmol 306m93mbogbdo
G™I 0903360 (Tom Bateman), LoGosS-MOJgOL
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LobE3sHBY, 03R535¢6E 250aMLB®s, BT ds-
60dob I3bmgMgdds s@fgMs Fods0 boadml Bo@stg-
0o bsdbgm M3gMogos. 8sb gobsgbows, MHmI
053053003905© 30 900l gobdsgzemdsdo dodo-
Bodgmd@s ffy3000 @EbGowgs 39HEIBGYBYOO-
6. 9900093 o305 U3g(30096036m¢gdol Msbdo.
3903980969000 dMId5300b696 MM Lobeol, GHMIge-
05396 9M0-gMmo Foffobmsb osliffmmgl (BBC News
Russian. (2019, October 27).).

3A0WMdM0305 §Yodmgdds 53bmdgl myGdgmols
L5dNHZOMBM Losgb@GHm Anadolu-b, GMI M3gMs30s
Bo@o®ms 2 oMmbol, 8 39M@GHIRMgbols s Labdgwrg-
oM §39056594mx39d0l 99939md0m. 05900 FoIMUb-
M 0465 qLlsb@o. 53@0MM0 8935390900 2,5 Lssml
339 g3, brnwmm dowosbs m39MHoE0sd 4 Lo-
sl AoLGHbs. 39MEIRMIBIOL IHBZDIDL GEGH0WYg-
600l 393bwom, GMmEs 0bobo dosbarmzbgb do®o-
Goli0b sbEm  BHgMOGHMMOsL, bsdowsg 3md3egdlls
(Alhas, A. M. (2019, October 27). Baghdadi ‘killing’.).
©gL56EOL goEIMLLAOLOL Yodmhbbyb F-16 godsboco-
3090900, s©FIMHZ00 ,359M0-00f>“ M5393gd0m,
O0IgdTs3 399390098 bgMgeo dgbmdsdo, 3065006
dgbobigargero 39600 sbosmdmo ogm (Kube, C.,
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9L39e3s® IM30569d0m 50b0dBs, M MmMTs bsd-
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ISIS leader al-Baghdadi is dead, Trump says.).
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Abstract. This article is the II Part of the work “Daesh’s Organisational Structure and Management System”,
dedicated to the hunt for the first “Caliph” (Abu Bakr al-Baghdadi) of the international terrorist organization Daesh
(Islamic State, IS, ISIL) and his final elimination.

By 2013, ISIS had completed all stages of formation, with the nationalist axis, the former Sunni-Baathist elite of
Iraq, serving as the primary driving force. After the overthrow of Saddam Hussein, his regime's functionaries did not
disappear, and no new command system needed to be invented to form ISIS's organizational structure.

From the very first days of its existence, ISIS represented a fully-fledged structural, centralized organization, the
elements of which actively carried out necessary functions in various areas through the delegation of authority.

Although the group's resources both human, financial, as well as armament and territory have gradually
disappeared, first in 2017 and then in 2019, Daesh still exists in the form of small cells and retains the ability to cause

harm, and the fight against it is not over yet.

Keywords: Abu Bakr al-Baghdadi; Daesh; Management; Structure; Terrorism.
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Ketchen, D., & Hult, G. T. (2007). Bridging organization theory and supply chain management: The case of best
value supply chains. Journal of Operations Management, 25(2), 573-580.

3093396 o0:

Berry, L. L., & Seltman, K. D. (2007). Building a strong services brand: Lessons from Mayo Clinic. Business
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Guidelines for Authors

Submitting a journal manuscript
e The article (accepted in Georgian and English languages) is published in the original language;
e The author can bring articles and documentation files for publication in the journal to the publishing house
office, or submit them via e-mail: publishing@gtu.ge or sagamomcemlosakhli@yahoo.com;

e A maximum of two articles written by an author will be published in one issue of the journal.

When sending an article by an e-mail, please note the following requirements:
e In the subject field indicate the journal title and author(s) last name; to
e Attach an article in MS Word-compatible file format and PDF files of relevant documentation to the email;

e For large files use an archiver (ZIP, RAR) or send them by Google Drive.

Documentation required for article publication:

o Two reviews;

e Act— appeal to the scientific council of the organization about the publication of the article (confirmed
with a seal);

¢ Invoice (not for GTU employees).

Pricing policy:

¢ Since the journal Works of the Georgian Technical University is a non-commercial publication,
publication of the article is free of charge for scientific employees and students of all levels of our
university.

e Pursuant to the Resolution #200 of the Academic Council of the Georgian Technical University
(22.01.2010), publication fee for authors who are not employees or students of the Georgian Technical
University is 10 GEL per page. These authors must pay in advance and attach the payment receipt to a
mail when submitting a manuscript.

¢ The banking requisites of GTU are: LEPL Georgian Technical University; organization’s identification
number 211349192; beneficiary bank: State Treasury; beneficiary: joint treasury account; bank code:
TRESGE22; Account number: treasury code 708977259. In the column Purpose of Payment write “Cost

of article publication’.
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The Guidelines to Form an Academic Article: Manuscripts should be prepared consistent with the following

guidelines.

The article
o should be written in accordance with the correct language and terminology. The author(s) and reviewers
are responsible for the content and quality of the article.
e  Must be presented in printed form on A4 format paper, no less
e 5 pages (areas - 2 cm, spacing - 1.5).

¢ must be executed in the form of a doc or docx file (MS Word) and recorded _ on any magnetic carrier;

Please, use:

e  Sylfaen font, size 12 (for Georgian text);

The article should include the following information:
¢ UDC - universal decimal classification code;
e International base SCOPUS classifier code;
¢ Information about the author (authors) in Georgian and English languages — full name and surname of all
authors, e-mail and contact phone number, name of the department, full name of the organization, place
of work, country, city, exact address, postal service index;
e About reviewers in Georgian and English languages — full names and surnames of reviewers, e-mail

address, scientific title, name of faculty or workplace.

The article should include:
e  Abstract in Georgian and English languages (100-150 words).
e Keywords, sorted alphabetically (in Georgian and English);
¢ Introduction;
e  Main part;
e Conclusion;
e Computer version of images or photos, made in any graphic format, resolution - not less than 150 dpi;

e Literature in English language, formatted according to APA style;
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Style of Referencing and Citations

The journal Worksrelies on the APA (American Psychological Association) style of referencing and citations.
Authors should carefully document their work while at the same time judiciously select references. Only works cited
in the manuscript should be included in the references section. The list of references should be written in English.
If the source is not in English, indicate the language of the original.

Examples:

Reference to a Book:

Miller, D., & Le Breton-Miller, 1. (2005). Managing for the long run: Lessons in competitive advantage from
great family businesses. Boston: Harvard Business School Press.

Cialdini, R. B. (2001). Influence: Science and practice (4th ed.). Boston: Allyn & Bacon.

Reference to a journal publication:

Stuart, F. I. (2006). Designing and executing memorable service experiences: Lights, camera, experiment,
integrate, action! Business Horizons, 492), 149-159.

Ketchen, D., & Hult, G. T. (2007). Bridging organization theory and supply chain management: The case of best
value supply chains. Journal of Operations Management, 25(2), 573-580.

Web source:

Berry, L. L., & Seltman, K. D. (2007). Building a strong services brand: Lessons from Mayo Clinic. Business
Horizons, 5((3), 199-209. Retrieved May 10, 2007, Retrieved from https://www.sciencedirect.com.

Lewis, P. H. (2007). How Apple kept its iPhone secrets. Retrieved January 31, 2008, Retrieved

from http://money.cnn.com/2007/01/10/commentary/lewis_fortune_iphone.fortune/index.htm
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