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6. Proficiency-Testing Programmes (PT)
7. Intermediate Check
8. Inter laboratory Comparisons
9. Internal Quality Control (IQC)
10. External Quality Control (EQC)
11. Shewhart Chart

&y

ISO 5725-1994, Accuracy (trueness and preci-
sion) of measurement methods and results.

ISO/IEC 17025:2005, General requirements for
the competence of testing and calibration laborato-
ries.

ISO/IEC 17043:2010, Conformity assessment —
General requirements for proficiency testing.

ISO 13528:2005, Statistical methods for use in
proficiency testing by interlaboratory comparisons.

EA-4/18, Guidance on the level and frequency of
proficiency testing participation.

ILAC Brochure: 2008, Benefits for laboratories
participating in proficiency testing programs.
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2. Shear zones
3.. Roller Compacted Concrete
4. Shotcrete

5. Iranian Society of Rock Mechanics
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M. Behnia, B. Nateghpour, J. Tavakoli, and M. S. Broujerdi, “Comparison of experimental and empiri-
cal methods for estimating the shear strength of rock joints based on the statistical approach,” Environmental
Earth Sciences, vol. 79, no. 14, pp. 1-15, 2020.
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3. In-situ Environmental Transmission Electron

Microscopy (ETEM)

4. Conventional Transmission Electron Microscopy

(CTEM)

5. Ernst Ruska

6. in-situ Controlled Environment Transmission Elec-

tron Microscopy

7. Transmission electron microscopy (TEM)

8. Open cell

9. differential pumping system

10. Marton

11. sealed gas cell

12. In-situ XRD

13. Creemer

14. Nanoreactor

15. Micro-Electro-Mechanical Systems (MEMS)

16. Silicon (Si) Chip

17. Silicon nitride (SiN)

18. Platinum (Pt)

19. Tadahiro Yokosawa

20. Palladium (Pd)

21. SELECTED AREA ELECTRON DIFFRACTION

PATTERN (SAEDP)

22. Hiroshi Fujita

23. Hydrogen

24. hydride

25. embrittlement

26. Annealing

27. Copper (Cu)

28. M. Komatsu

29. Copper oxide (CuO)

30. nucleate

31. whiskers

32. Li Sun

33. fugacity

34. Silver(I) oxide (Ag20)

35
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38
39.
40.
41
42.
43.

.Ag

Parkinson GM.
Ceria (Cerium(IV) oxide)

. Giorgio S.

Titanium Dioxide (Ti02)
amorphous carbon

. faceted

Zinc oxide (ZnO)
High-Resolution Transmission Electron Microsco-

py (HRTEM)
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60.
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62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.

Tadahiro Kawasaki

facets

Vendelbo SB

Heide HG

Hydrogen H2

Helium (He)

Nitrogen (N2)

Argon (Ar)

Daulton TL

Hexavalent chromium (Cr(VI))
Shewanella oneidensis (S. oneidensis)
Extracellular Polymeric Substance (EPS)
Van der Waals

Chromium (Cr)

sintering

. ripening

S. Helveg

Carbon Nanotubes (CNT)
Crozier

amorphous

X-ray photoelectron spectroscopy (XPS)
Vapor—Liquid—Solid (VLS)
Nanowire (NW)

eutectic

F. Ross

eutectic droplets

disilane

Stach

Gallium nitride (GaN)
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4. Inductively coupled plasma - optical emission

38. Micro capillary
39. Ultrasonic Nebulizer

spectrometry (ICP-OES) 40. flow focusing/blurring

5. inductively coupled plasma-mass-spectrometry 41. Liquid Jet

(ICP-MS) 42. Turbulent flow -focus

6. Inductively Coupled Plasma 43 Weber

7. Radio Frequency (RF) 44. Hydride generation

8. Pneumatic nebulizer 45. Kovache

9. Todoli 46. quadruple

10. Spray chamber 47. Relative Standard Deviation
11. Monodisperse 48. Asfaw

12. Polydisperse 49. Vapor Generation line(VG line)
13. High Performance Liquid Chromatography- 50. Pre-evaporation tube(PET)

Inductively Coupled Plasma-Mass Spectrometry
51. multi-mode

52. Wiltsche

53. Detector dwell time

14. Nukiyama-Tanasawa
15. Gras

16. Tertiary aerosol

17. Scott-type

18. Hyphenated techniques
19. Eluents

20. Post-column
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21. Concentric nebulizer

22. Cross-flow nebulizer

23. Parallel pass nebulizer

24. Focusing/blurring flow nebulizer

25. Double pass spray chamber

26. Babington nebulizer

27. Total Dissolved solid

28. High performance concentric nebulizer (HPCN)

29. Large bore high performance concentric nebulizer
(LB_HPCN)

30. Direct-Injection Nebulizer (DIN)

31. Torch-Integrated Sample Introduction System
(TISIS)

32. Direct Injection High Efficiency Nebulizer
(DIHEN)

33. Enhanced Parallel Path Nebulizer
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. Electroencephalograms (EEG)

. ensorimotor thythm (SMR)

. Positron emission tomography (PET)

. Computed tomography (CT)

. Functional magnetic resonance imaging (fMRI)

. Trans-cranial magnetic stimulation (TMS)

O 0 39 &N L b~ W

. Central nervous system (CNS)

10. Action potential (AP)

11. Universitét Jena

12. Attention-deficit hyperactivity disorder (ADHD)
13. Spontaneity

14. Plasticity

15. Rapid eye movement (REM)

16. Brain—machine interface (BCI)

17. Attention deficit disorder (ADD)

18. General anxiety disorder (GAD)

19. Posterior dominant rhythm (PDR)

20. Low beta

21. Quantitative electroencephalograph (QEEG)
22. American academy of neurology (AAN)
23. American clinical neurophysiology society
(ACNS)

24. Intensive care units (ICU)

25. Post-concussion syndrome (PCS)
26.Pharmaco-eeg (IPEG)

27. Central nervous system

28. Cognitive impairment (CI)

29. Coherence

30. Strok

31. Attentional capacity

32. Traumatic brain injury (TBI)

33. Encephalopathy

34. Creutzfeldt-Jacob disease,

35. Uremia

36. Hypoxic-ischemic

37. Delirium

38. Endarterectomy carotid

39. Titration of barbiturates

40. Mannitoltherapy

4 =iva

41. Learning and attention disorders

42. Frontal o asymmetry (FAA)

43. Anhedonia

44. Frontotemporal

45. Parietotemporal

46. Dementia

47. Single photon emission computed tomography
(SPECT)

48. Autism spectrum disorder (ASD)

49. Neurotherap

50. Talamocortical

51. Neuromarketing

52. Deep learning techniques

53. Convolution neural network (CNN)

54. Auto encoder (AE)

55. Recurrent neural network (RNN)

56. Deep belief network (DBN)

57. Restricted boltzmann machine (RBM)

58. Multilayer perceptron neural network (MLPNN)
59. Signal acquisition

60. Signal processing

61. Feature extraction

62. Translation

63. Application

64. Biometric identification (BI)

65. Functional near-infrared spectroscopy (fNIRS)
66. Electrooculogram (EOG)

67. Electromyography

68. Bold

69. Repetitive transcranial magnetic stimulation (rTMS)
70. Transcranial electrical Stimulation (TES)

71. Transcranial direct current stimulation (tDCS)

72. Transcranial alternating current stimulation
(TACS)

73. Transcranial random noise stimulation (tRNS)
74. Glucose meter (GluM)
75. Event- related potentials (ERP)
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Abstract

Electroencephalography refers to the measurement of electrical changes in the brain that
indicate spikes, transient currents, random events, and rhythms. Neurotherapy uses brain
anatomy, psychological tests, behavioral measurements, and records the patterns of specific
brain activities, with a focus on the rhythms and activities of delta, theta, alpha, beta, and
gamma frequency bands as well as sensorimotor rhythms. The synchronous and asynchro-
nous pattern of these frequency bands describes specific cognitive and behavioral states of
an individual. Therefore, cortical involvement can be identified by measuring the combination
of slow and fast rhythms in different parts of the head. Although EEG has a high temporal
resolution, it cannot be used as a single imaging technique to study brain function due to
the poor spatial resolution. In recent years, several non-invasive high-resolution spatial brain
imaging techniques, including Positron Emission Tomography, Computed Tomography, and
Functional Magnetic Resonance Imaging have developed to enhance understanding of the
function of the human brain. Despite the desirable spatial resolution, these methods have an
unfavorable temporal resolution. Therefore, to better understanding the brain function and
studying deeper structures of the brain, EEG can be combined with any of these imaging
methods. On the other hand, the analyzae of the frequency of EEG signals by identifying
abnormalities in the neuronal function of the brain allows the integration with magnetic stim-
ulation of the brain and neurofeedback for cognitive and behavioral enhancement. In this
study, we introduce EEG and integrate it with non-invasive methods to identify the relationship
between brain structures and abnormal pat-
terns of neural activity, as well as improving
the cognitive-behavioral function due to EEG Cognitive Science; Electroencephalography
neuroprocessing interventions. EEG



Volume 8 = Issue 3 = Fall 2020 = No.31

Azam Kavosi'**
Somaye Hanife Samani?*

* Azamkavosi@yahoo.com

1. Master of Analytical Chemistry, Geological
Survey& Mineral Exploration of Iran

H H H 2.Master of Inorganic Chemistry, Geological
REVl ew o n Ll q u I d Survey& Mineral Exploration of Iran
° ° 3. Member of Laboratory Network Elemental
Sa m p I e I nt rOd u ctl O n Analysis experts working group.

in ICP_OES, MS by
pneumatic nebulizers

Liquid sample introduction is referred to as the Achilles heel of atomic spectrometry in view
of the achievable aerosol transport efficiency, matrix sensitivity of nebulizer, its ease-of-use and
its applicable ranges of gas and liquid flow rates. It is accepted, that the technology used for lig-
uid sample introduction is still far from ideal system. The miniaturization of systems utilized for
sample introduction has become a major trend. The reason for this might be increasing need to
cope with minute amount of sample to be analyzed and to establish the hyphenation of low flow
separation techniques with analysis instruments. A large number of novel nebulizers was pre-
sented based on classical but further developed and improved approaches for minute amount
liquid sample nebulization e.g. the micro-concentric and direct injection designs. Micro nebuliz-

ers produce fine aerosols at low sample uptake rates, but they are even more prone for blocking =
or clogging than conventional systems. Novel ﬁ
nebulizers based on different approaches Keywords =
and techniques were introduced to eliminate 3
this problem. In this paper we will explore dif- Sample introduction into ICP; Pneumatic g
ferent types of pneumatic nebulizers. nebulizer; Trace sample; Optical emission

spectroscopy; Mass spectroscopy
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Applications of
In-situ Environmental
Transmission Electron
Microscopy equipped  Keywords
with a gas-contro"ed In-situ ETEM, Sealed gas cell,

Catalysis, Hydrogenation/Dehydrogena-

enVi ronment in tion, Interaction, Evaporation, Oxidation

and Reduction.

various fields

Abstract

As mentioned in previous article published in Iranian Journal of Laboratory knowledge (No.
30-Summer 2020) With the title of ‘An introduction to In-situ Environmental Transmission Elec-
tron Microscopy equipped with a gas-controlled environment operational principals and struc-
tures’ unlike Conventional Transmission Electron Microscope, samples inside in-situ Environ-
mental Transmission Electron Microscopy (ETEM) equipped with controlled gas-environment
can be exposed to different gaseous species, pressures and temperatures. Such approach
provides researchers with unique opportunities to achieve new level of material analysis. This
kind of microscopy is considered valuable equipment for understanding the behavior of differ-
ent specimens in atomic scale. In-situ ETEM with gaseous environment makes it possible to
acquire dynamic measurements of nanostructures during reaction processes and also to follow
the structural and chemical changes under different atmosphere, pressure and temperature
conditions. Extensively used gaseous species in various research and industrial fields have
a significant effect on both the configuration of solid materials and the evolution of reactive
systems. Various nanomaterial-based technologies, such as food production, efficient energy
conversion, transportation, and environmental protection are dependent on In-situ ETEM for
achieving accurate real world results. In order to gain new insights into the growth, properties,
and functionality of nano-materials such as biological specimens, catalysts, and fuel cells, ob-
taining practical information from gas—solid interactions accrued from In-situ ETEM is essen-
tial. Thereby in this article some of the more important applications of the ETEM when using a
gaseous environment will be reviewed.
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Large scale
laboratory direct
shear test of rock

Discontinuities usually rule the mechanical behavior of a rock mass. The free surface of
geotechnical structures such as dam foundations, powerhouses, slopes, and tunnel walls,
are also significantly affected by discontinuities. Besides, when the intact material is relatively
strong, the effect of discontinuities and their properties would even increase. The direct shear
test is a well-known test for determining the shear strength of saw-cut surfaces and natural
joints of rocks, which provide the most valuable results for engineering design parameters.
The shear strength of concrete layers in Rolling Compacted Concrete dams (RCC dams) is
also considered a crucial engineering design parameter. This parameter is additionally deter-
mined by direct shear testing on the cored samples of a dam body. The in-situ direct shear
test is the most precise direct shear test, among other direct shear test types. However, due
to the enormous costs and difficult executive operations of the in-situ direct shear test at sites,
the direct shear test would be conducted in the laboratory most of the time. The laboratory
direct shear test could be conducted at small and large scales. In case that the subjected
project has great importance, by using the large scale laboratory direct shear test, more pre-
cise results would be acquired. For this purpose, the Azmouneh Foulad Consultant Engineers
Co. has designed and manufactured a large scale direct shear box that can be used for more
accurate simulation of the in-situ direct shear test. This shear box, which is unique in its cat-
egory, is capable of 35x35 cm samples
testing.
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Direct shear of rock, Large scale laboratory direct
shear box, RCC shear test, Shotcrete shear test




Volume 8 = Issue 3 = Fall 2020 = No.31

Reza Bagheri'*
Morteza Asadollah Zadeh Tansoan?

ﬁere.ba14220@gmail‘c0m

1. Master of Materials Engineering,
Aluminum Laboratory Expert, Iran Alumina
Company

Introduce Optical emission
spectroscopy methode focuses
on Quantometer device

Optical emission spectroscopy is one of the old methods of studying materials that is
used for quantitative and qualitative analysis of metals, alloys, rocks, minerals, etc. In this
method, the detection limit in picograms is achievable for many elements. The basis of the
operation of this method is based on electron excitation, change in electron energy level
and emission of photoelectrons. The amount of energy of the emitted photoelectrons is the
identity of the material. The quantometer is one of the devices that uses this technology.
This device includes the excitation source, the photoelectron separator section and the de-
tector section. The separator uses grating technology and the detector uses photo multiplier
tube technology.
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The position and importance of
inter laboratory comparisons in
laboratory activities

'l
Abstract

A regular independent assessment of the technical performance of a laboratory is necessary
to assure the validity of measurements or tests. A common approach to this independent as-
sessment is the use of independent Proficiency Testing (PT) schemes that this test great help
to the participants to assess the accuracy of its measurements. Therefore, the establishment of
national and international ISO/IEC17025 standards is one of the most important goals of calibra-
tion laboratories, that all of its legal requirements are based on statistical analysis and it involves
recognizing laboratories of the knowledge of test methods and recognizing the behavior of mea-
suring devices which is measured by various tests and ultimately expressed the satisfactory col-
lection. Although, satisfactory performance and
vice versa does not necessarily mean the compe- [ ALILE
tence or incompetence of a laboratory complex,

. ISO/IEC 17025, Quality Control, Profi-
However, these results can be used to improve ciency-Testing, Laboratory performance.

the quality of performance.
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