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Amplifier controlled by the input signal level for a Cherenkov detector in saline environment

Madalin lon RUSU, Valerin SAVU, Dan SAVASTRU
Patent application no.: Avoz73 /2022

NOVELTY: The input signal level-controlled amplifier for a Cherenkov detector in saline minimizes
errors in calculating the energy and direction of the neutrino that interacted with the saline
environment and generated the Cherenkov cone is characterized by adjusting the amplifiers’ gain so
that they does not enter into nonlinearities, relying on the response time of an amplifier together with
the related comparator so that it is less than the delay time of the delay circuit related to that amplifier
and on adjusting the thresholds of the comparators, obtaining linear amplifications.

The invention has the following advantages: (1) presents simplicity in practical application; @
the reference is independent of the variations of the supply voltage of the amplifier and the influence of
the temperature of the environment; G the amplification is controlled by the level of the input signal in
such a way that the amplifier works in the linear zone; @ the amplification of a group is adjustable
between odB and 30dB; &) minimizes intermodulations between two adjacent groups (x, v, z) by
establishing the minimum distance between groups determined by prior measurements; & minimizes
the calculation errors of the energy and direction of the neutrino that interacted with the saline
environment and generated the Cherenkov cone of cosmic radiation; (D the input signal level
controlled amplifier for a Cherenkov detector in saline environment can be applied for Cherenkov cone
detection in any environment provided the optimal frequency at which the attenuation of the medium is
minimum and the minimum attenuation length of that medium are known.

DESCRIPTION: The invention refers to a =
system that controls the amplification factor . ke o -

of an amplifier depending on the level of the ? : ' ?
input signal, which uses a signal comparator ::,I—

that has a reference set on one of the inputs
and the input signal to the sysiem delayed by % Vit

a time on the other well established so that
the time response of the amplifier summed
with that of the comparator is less than the

delay time, the output of which determines . bt Va1

the gain factor of the amplifier so that the i B3 e, B,

gain is linear and 10 dB maximum obtaining a Fig- 1. - Functional block diagram of an input signal keve
. controlled amplifier for a Cherenkov detector in saline

total controlled gain between o dB to 30 dB. S o

APPLICATIONS: The input signal level-controlled amplifier for a saline Cherenkov detector is used
to realize a saline Cherenkov detector.
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Synchronization system for multiplexed signals transmitted unidirectionally between
two units via a single-wire shielded cable

Valeriu SAVU, Midilin Ton RUSU, Dan SAVASTRU, Dragos MANEA
Patent application no.: Av0647 /2023

NOVELTY: The technical problem that the invention solves is to transmit the repetitive
synchronization signal at the beginning of each complete data transmission sequence by synchronizing
the clock oscillators of the transmit and receive block and resetting the transmit and receive counters
with a negative signal relative to a reference level equal to half the supply voltage and inverted with
respect to data and command signals that are cycled and positive with respect to the same reference.
Comparators are used to extract the data and/or command signals for positive signals relative to the
reference and the counter reset signal from the receiving block and clock oscillator synchronization
from the same block for negative signals relative to the same reference, which eliminates crosstalk
between the data channels and the synchronization channel and by transmitting the synchronization
signal repetitively at the beginning of each data cycle makes it possible to eliminate desynchronizations
at the receiving block.

THE INVENTION HAS THE FOLLOWING ADVANTAGES: ‘ eliminates crosstalk between
the synchronization channel and adjacent data/commands channels that may or may not be encoded;
@ climinates crosstalk between the synchronization channel and its own data channel; € eliminates
desynchronizations between the transmission and reception blocks; €) improves the quality of
data/command information transmission.

DESCRIPTION: The invention refers to a| ([ . e o e L
system for synchronizing multiplexed signals 1 -
transmitted unidirectionally between two units| ||, —-
through a single-wire shielded cable that/|| ™
synchronizes the signals between the two ===
units, through repeated initializations of the B = ;
transmission and reception blocks of thell T
communication signals between the units and '
by separating the signals of data by the signal
of repeated initializations, by transmitting data
signals between two successive initializations.,
APPLICATIONS: Synchronous  Time oL W L .
Division Mlﬂtlp]ﬂ:il‘lﬂ systems are cnmmunly Fig. 1. - Functional 'h-lu[i r.l-‘-u;rnm of the u}ﬁhnini;-:.n;:h:n

used in applications where the data rate of system of multiplexed signals transmitted unidirectionally
each sigrml 1s constant and known in advance. between two units over a single-wire shicldod eable.
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Planar surface plasmon resonance structure having a relief diyffraction grating and method for
making this structure

Aurelian POPESCU, Dan SAVASTRU.
Patent application no.: Apo 06 /2024

PROBLEM THAT NEEDS TO BE SOLVED|
MODE OF OPERATION:

The invention consists of chemical ur|
biological optical sensors, in particular sensors based on
surface plasmon resonance (SPR) and structures in which
surface plasmon resonance is achieved.

i that the present invention aims to}
solve consists in the development of a planar surface
plasmonic resonance (SPR) structure, which allows the|
backlit structure illumination.
An innovative SPR structure with relief diffraction grating|
that assure coupling couples of light with surface plasmon-
polaritonic waves was proposed.

SOLUTION:

Fig.1 = Schematic of the SPR structure according to the
invention. MA - ambient medium; 2- gold film; 4-glass
substrate; 5 - reliel transmission grating.

FABRICATION METHOD: A thin film 2 of gold or
another metal with good optical Properties is applied to the
substrate 4A. A film of photoresist 5 is applied to the other
substrate 4B. The diffraction grating with caleulated period
is created on the photoresist using known methods.

A drop of immersion oil is applied to one plate. After
pressing, the drop 6 stretches over the entire surface of the
substrate. Optically, both substrates form a homogeneous]
structure. In case of damage to the metal film., the substrate
4A is disconnected from 4B and replaced.

Fig.a - lllustration of light
diffraction on the
transmission diffraction

The lighting is done through diffraction grating and after; relay with mised profile Fig.y = Mustration of the
iffraction is incident to the metal film at an angle]| and reflection from the process of making the
rresponding to the resonance conditions. SPR structure. SPR structure.
MODE OF OPERATION: CONCLUSIONS:

incident at the angle a beam may be diffracted into +1
{case a) or <1 (case b) maxima. After the reflection from the)
SPR structure beam propagates either under angle 2a or in|
back direction.

The SPR structures proposed in this paper are planar and
backlit. They completely replace the coupling prism. At the
same time, unlike a prism, many diffraction gratings can be
successfully integrated on a single substrate.

CENOWLEDGMENTS: This work was carmied oul through the NUCLEU Core Program carmied out with the support
MCID, project no. PN 23 05, and Exploratory Research grant number PN-| II-Pq-PCE-zu-:u-n&E,:
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Laser emission stabilization technique for detection
by high spectral resolution lidar

BELEGANTE Livio; VASILESCU Georgeta-Jeni; NICOLAE Doina Nicoleta; NEMUC Anca Viorica;

DANDOCS! Alexandru Marius; TILEA Alexandru; RADU Cristian Marian
National Institute for Research and Development for Optoelectronics INOE 2000, Magurele, Romania
Patent request no. AJ/00543 [ 19.09.2024; livio@inoe.ro

Novelty

* Implementation of a technical sobution for emimsion control of
& laser wystam which s the core of & high tpectral resolution
hedad pystem

* Solution is baned on & Rempberry P module capable of monitor
the emitted radistion and adjust the freguency of emited
radiation of the later sytem in real time

= The propoied syitem reliei on ah BCouitdo-optic modulator
(ADM to split the lager emapon into multiple difraction
orders.

» A Raspberry Pi S module, paired with two Baspherry camena,

mondon the liser's spectral stabibty by observing the behavior
of these orders in relation 10 a0 dine reference cell,

» The diffraction orders are compared Lo determine ahifts in the
primary eminson waveiength, allowing for real-time cormection
of the laser’s frequency bated on intenity mesturements
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Advantages
Application in Advanced Lidar SyStems . .. inplemestation cost due 1o wse of atfordable

» This stabilization method is ideal for enhancing high spectrsl p—
resolution lidar wysterns used in  atmospheric  sensing, | © High itabilty of luer emason through continuous
ervironmental montoring. and remote detection moaRonng
« By maintaining laser frequency stabilty, it supports preciss * Fasl responde time lor real-time sdjuitments
measuremaents neceisary for advarced optical dagnotics * Eawy deployment in eunting hdar mystema
* Fully sutomatic sramson (orticd, reducmg the nieed for
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Ultrasensitive gas sensor array for greenhouse environment

assessment (GreHSen) - PED393/2020
S.M. lordache’, A.M. lordache’, V. Barna, 5. Caramizoiu, A.M. Florea (Raduta), B. Bita

Natenal ineaute of Research ond Development for Optoslectronics - INOE 2000, Atomatior 409, RO-D77115 Magurele, Romania
*Correrponding author e-mail jirfon svdoc heiidmos rg; gog ordoc hellfees g

Abstract

The efficomt me of water snd other rewonarces m well s the drvclopment of an stometed moasormg wiem mr Ley e m sgrcninee The propect -
Ulnasemstive pas s arvay fon proenbosne om svumsest soesnsesd (Ceelisd N drockoped 3 msonstonmg seson aney whoch oms speofically evabaste e
brvel of dangrrom gases prochaced imade of grevabomees (OO NH ) The demomtration model noan cvpermental mode] comsnting o meograted gas senson
arywy sml am appropeste data soquestion systems The mtegiatod gon wanon a0 bused oo fusctosehond graphesse, wheck albus ssphficatsos of detected
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E-tongue like sensor for food safety (FoodESense) -
PD87/2020
A.M. lordache’, V. Barna, S. Caramizoiu, A.M. Florea (Raduta), B. Bita, S.M. lordache”

National institute of Reseorch ond Development for Optoelectronics - INOE 2000, Atomistilor 409, RO-077125 Mogurele, Romania
*Corresponding author e-mait g iordachelinoe fo | siefansordochefinoe ro

Abstract

The proposal 15 based on the development of an clectromic tongue- hke sensor for the evaluanon of hrstamine m food products (the focus 18 on
meal products, as they are moud often subject W0 poor bygene duning productson, processing and tramsport). Using a sngle ultrasenstive
cloctrochemical sensor. it s posasble 1o measure the concentratron of histamune. a representative compoand for svicssing the bevel of freshness
(the caution level for hustamine s 50 ppm. while the maximum allowed level vary from 200 ppm w0 500 ppm). This electronic laguage will
emsure on-ute quality control of food products, from producer to seller and to convumer, providing miormatson on the condition of food along
the dnanbution cham. To validate the sensor, testy were undertaken on real samples. purchased from commercial stores. 7 samples of dulferent
vpes of mest were lested. | Iresh chucken sample. | fresh pork sample. | fresh beef sample, | pork and beel minced ment sample, | fresh pork
sausage sample, | freah pork sample smokied chucken and | sample of altered pork. The most mmportant revall obtamed 5 the development of
the seosor based on mon-specif molecular imponting. with grapbene and theophene electropolymenred omto Au support. This semsor
represents an extenvion of the rescarch progect towards the “lab-on-a-chip™ field Even of the detection hmat for histamine s relstively hagh
{arounsd 80 ppm), the manufactunmg techmgque allows the immobilization of several distinct molecules on 8 smiall area of sensonal suppon

Results
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