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EPMagazine and STEM projects

Ranging from small class projects with little or no financing, to the big ones unfolding over months
or even a school year with generous budgets, projects based on Science, Technology,
Engineering and Mathematics (STEM) attract students towards sciences. These projects give
pupils a better understanding of the way science interlinks with our everyday life.

STEM projects go beyond arid formulae and help students develop a feeling of physical, mental,
and emotional well-being. STEM learning is also beneficial since it encourages students to
develop critical thinking and problem-solving skills while having fun. They promote innovation,
creativity, and entrepreneurship.

Moreover, these projects are important because they encourage collaboration and team building.
This is directly related to the job skills students need in the future. While working together, the
students learn how to ask questions, plan and design experiments, collect and interpret data, all
while following scientific methods, processes and principles.

For some years now, many organizations propose such projects for young people. This is also
the case of Stiintescu Fund from Romania, which supports many STEM projects. Supported by
the Community Foundation Tara Fagéarasului, several projects were implemented at high schools
from Fagaras area, on various attractive topics, as Natural Beauty Senchea 2 and Old and New
Technologies.

“Natural Beauty Senchea 2” is in fact, the follow-up of a project done in Senchea High School a
few years ago that had huge success among students, parents and also in the local community.
On the one hand it teaches students to produce their own natural environment-friendly cosmetics
— soaps, lotions, remedies while on the other hand it teaches students to produce their own
jewelry and small decorative objects by using epoxy resins.

“Old and New Technologies”, the other project run by Senchea High School, aims to teach
students about essential oils by building small steam distillation stations and familiarize them with
the many uses of plants growing in the area. This is not new technology; in fact it dates back to
the ancient Babylonians and Egyptians. Another ancient technology brought forward into the
present is harnessing solar power, and was experimented by building a solar oven, out of modern
materials, capable of cooking food just like any regular oven.

The projects briefly described above fit well into the current global trend that promotes the use of
alternative energy and the sustainable management of resources in the development of our
society, in the current world context.

EPMagazine promotes STEM projects by various dissemination actions: publishing articles on
STEM projects, meetings and workshops of EPMembers, demonstrations and exhibitions.
Therefore, EPMagazine team invites both students and teachers to collaborate for promoting
STEM ideas, actions and projects.




Luminita Husac
husacluminita@yahoo.com

EPMagazine si proiectele STEM

De la proiecte de scara restransa, cu finantare mica sau deloc, pana la cele de mare anvergura,
care se desfasoara pe parcursul lunilor sau chiar al unui an scolar si avand bugete generoase,
proiectele bazate pe Stiinta, Tehnologie, Inginerie si Matematica (STEM) atrag elevii catre stiinte.
Aceste proiecte ofera elevilor o mai buna intelegere a modului in care stiinta se aplica in viata
noastra de zi cu zi.

Proiectele STEM merg dincolo de formulele aride si ii ajuta pe elevi sa dezvolte un sentiment de
bunastare fizica, mentala si emotionala. Invatarea STEM este, de asemenea, benefica, si pentru
ca ea incurajeaza elevii sa isi dezvolte gandlrea critica si abilitatile de rezolvare a problemelor
intr-o maniera atractiva. Ele promoveaza inovatia, creativitatea si antreprenoriatul.

Mai mult, aceste proiecte sunt importante pentru ca incurajeaza colaborarea si munca in echipa.
Acest lucru este direct legat de abilitatile profeS|onaIe de care elevii au nevoie in viitor. in timp ce
lucreaza impreuna, ei invata cum sa puna intrebari, sa planifice si sa proiecteze experimente, sa
colecteze si sa interpreteze date, toate in timp ce implementeaza metode, procese si principii
stiintifice.

De cétiva ani, multe organizatii propun astfel de proiecte pentru tineri. Este si cazul Fondului
yotiintescu” din Romania, care sprijina multe proiecte STEM. Sustinute de Fundatia Comunitara
,1ara Fagarasului”, au fost implementate mai multe proiecte la liceele din zona Fagaras, pe
diverse teme atractive, precum ,Frumusetea Naturala Senchea 2” si , Tehnologii vechi si noi”.

.,Natural Beauty Senchea 2” este, de fapt, continuarea unui proiect realizat in Liceul Senchea in
urma cu cativa ani, care a avut un succes urias in randul elevilor, parintilor si, de asemenea, in
comunitatea locala. Pe de o parte, ii invata pe studenti sa-si produca propriile produse cosmetice
naturale prietenoase cu mediul — sapunuri, lotiuni, remedii, in timp ce pe de alta parte i invata
pe studenti sa-si produca propriile bijuterii si obiecte decorative mici folosind rasini epoxidice.

,Tehnologii vechi si noi”, celdlalt proiect derulat de Liceul Senchea, isi propune sa invete elevii
despre uleiurile esentiale prin construirea de mici statii de distilare cu abur si sa ii familiarizeze
cu numeroasele utilizari ale plantelor care cresc in zona. Aceasta nu este o tehnologie noua, de
fapt dateaza de la vechii babilonieni si egipteni. O alta tehnologie straveche adusa in prezent
este valorificarea energiei solare si a fost experimentata prin construirea unui cuptor solar, din
materiale moderne, care sa gateasca alimente la fel ca orice cuptor obisnuit.

Proiectele descrise pe scurt mai sus se incadreaza bine in tendinta globala actuala care
promoveaza utilizarea energiei alternative si gestionarea durabild a resurselor in dezvoltarea
societatii noastre, in contextul mondial actual.

EPMembers promoveaza proiectele STEM prin diverse actiuni de diseminare: publicarea de
articole despre proiecte STEM, intalniri si workshop-uri ale membrilor EPM, demonstratii si
expozitii. Prin urmare, echipa EPMembers invita atat elevii si studentii, cat si profesoru sa
colaboreze pentru promovarea ideilor, actiunilor si proiectelor STEM.




Translated by Tzvetan Kostov
tkostov@yahoo.com

EPMagazine v STEM npoekTtu

KaTto ce 3anoyHe OT Marnku KnacHuM NpoeKkTu C Masnko Uinn HUKaKBo prHaHCcMpaHe, 4o ronemuTe,
KOUTO ce pasBMBaT B NPOAbIHKEHME HAa Meceun unu gopu yvyebHa rogmHa v umart Lweapu
GropxeTn, NnpoekTuTe, GasampaHn Ha Hayka, TEXHONOMMKN, MHXEHEPCTBO U MaTtemaTuka (STEM),
NPMBMYaT yY4eHUUMTE KbM HaykuTe. Te3n NpoekTu gaBaTt Ha yyYeHuuuTe no-gobpo pasdbupaHe
3a HauMHa, No KOMTO HayKkaTa ce CBbp3Ba C HaLLETO exeaHeBue.

STEM npoekTuTe HaaxBbprsaT cyxute oOpMynu 1 noMaraT Ha ydyeHuuuTe aa pas3BusT YyBCTBO
3a (u3MYecKo, MNCUXMYECKO W emMoumoHanHo 6narononyydne. STEM o6yyeHueTo cbuo e
MonesHo, Tbil KaTo HacbpyaBa yyYeHuuuTe [a pasBMBaT KPUTMYHO MUCINEHE W YyMEHWs 3a
pellaBaHe Ha Nnpobnemu, AokaTo ce 3abasnsasart. Te HacbpyaBaT MHOBALMUTE, KpeaTMBHOCTTA U
npegnpueMayecTBoTo.

OcBeH TOBa Te3M NMPOEKTU Ca BaXkKHW, 3aLl0TO HacbpyaBaT CbTPYOHUYECTBOTO M MU3rpaXaaHeTo
Ha ekun. ToBa e NPsIko CBbP3aHO C PabOTHUTE YMEHMWsl, OT KOMTO YyYEeHUUUTE Ce HyXaasiT B
6baewe. JokaTto paboTAT 3ae4HO, yYEHMUUTE Ce ydaT Kak Aa 3agaBaT BbNpocu, Aa nraHvpar v
NpoeKTMpaT eKCnepuMMeHTU, Aa cbbupaT U MHTeprnpeTUpaT AaHHM, KaTo BCUYKO TOBa CrieaBa
Hay4HU MeToau, NPOLIECU U NMPUHLIMMN.

OT HSKONKO roguHM MHOrO OpraHu3auumn npegnarat TakMBa NPOEKTM 3a Mraan xopa. Takbs € U
cnyyast ¢ doHa ,Stiintescu” ot PymbHuaA, konTto nogkpens mHoro STEM npoektu. C nogkpenara
Ha ®oHaaumsa Ha oblHocTTa ,Tara Fagarasului® 6sxa M3nbrHEeHU HAKOMNKO NPoeKTa B rMMHa3nm
OT pavioHa Ha Fagaras no pasnuyHu atpakTuBHU Temu, KaTo ,EcTecTBeHa kpacota Senchea 2“ n
,CTapn 1 HOBW TEXHONOIMMK".

,Natural Beauty Senchea 2 BCbLHOCT € NpoAbIMKEHNE Ha NPOEKT, OCLLUECTBEH B rTMMHa3nATa
Senchea npean HAKOMNKO roOAMHW, KOWMTO MMalle OFPOMEH yCrex Cped YYeHuuMn, poauTenu, a
CbWO N B MecTHaTa obwHocT. OT egHa cTpaHa, TOW yu4n ydeHUumuTe Aa npomsBexaaT CBOM
cobCTBEHM €CTECTBEHM EKOSTIOrMYHM KO3METMYHW MNPOAYKTW - CamnyHW, FIOCUMOHW, NekapcTsa,
AOKaTo OT Apyra cTpaHa r'v yum [[a npousBexaat CBou COBCTBEHM BuKyTa U Mankm 4ekopaTuBHU
npeaMeT ¢ NoMOoLLTa Ha eNOKCUOHM CMOSN.

,CTapu 1 HoBY TeXHoMNorMn®, ApyruaT NPOeKT, yrnpasrnaBaH oT rMMHasns Senchea, uma 3a uen aa
Hay4Yn yY4eHMUUTE OTHOCHO eTEPUYHUTE Macna Ypes3 UarpaxkgaHe Ha Markum CTaHuMM 3a napHa
Aectunauus v ga rm 3anosHae ¢ MHOroTo NPUOXEHUs Ha pacTeHusTa, pacTawm B paroHa. Tosa
He e HOBa TEXHOSIOMSA, BCbLUHOCT TS AaTupa OT APEBHUTE BaBUMNOHUM U ervnTsaHu. [lpyra gpesHa
TEXHOMNOrNs, NpeHeceHa B HACTOSLWLETO, € M3MOM3BaHEeTO Ha CnbHYeBa eHeprns u OGewwe
eKCNepuMEeHTMPaHO 4Ype3 wusrpaxpgaHe Ha cnbHYeBa dQypHa OT CbBPEMEHHUM Marepuanu,
cnocobHa ga rotBu xpaHa kaTto Bcsika obnkHoBeHa dypHa.

npOGKTVITe, onncaHn HakpaTKo no-rope, ce snmucear ,uo6pe B HacTodllaTa CBeTOBHaA TeHOEeHLUNA,
KOATO HacCbp4yaBa M3NOJI3BAHETO Ha ariTepHatuBHa €Heprmd u yCTOIZ'-II/IBOTO ynpaBsrneHne Ha
pecypcuTe B pa3BUTNETO Ha HaLWeTo obLecTtBo B CbBpEMEHHUNA CBETOBEH KOHTEKCT.

EPMagazine nonynapusnpa STEM npoekTn 4pes pasnnyHu OencTBus 3a pasnpocTpaHeHue:
nybnukysaHe Ha ctatum 3a STEM npoekTn, cpewm n cemMuHapwu Ha uneHoBe Ha EPM,
AeMOHCTpaumn n n3noxbu . ETo 3awo ekunsbT Ha EPMagazine kaHu KakTo y4YeHuuM, Taka u
yuyuTenu ga cu cbTpygHuyaT 3a nonynspusnpade Ha STEM naen, 0enctsnsa n npoekTu.




Translated by Nikolaos Georgolios
ngeorgol@gmail.com

o TTEP100IKO EPM kai Ta TrpOT{eKT TOU STEM

Ta poT1CekT TTOU Baacidovral otnv EmotAun, Tnv TexvoAoyia, Tn Mnxavikr kal Ta Madnuatika
(STEM) TrpoceAKUOUV TOUG HaBNTEG OTIG ETTIOTAMES. AUTA TO TTPOTCEKT UTTOPET VO AQOPOUV PIKPEG
TaEEIC e pIKPN 1} KABOAOU XPNUaATOdOTNON, £WG HEYAAUTEPa OXEDIO TTOU £¢EAiCTOVTAI YIA PAVES
N akOPa Kal yia €va oXOAIKO €T0G Kal €XOuV PeyAAoug TTpoUTToAOyIouoUG. AuTd Ta £pya divouv
OTOUG MABNTEG MIO KOAUTEPN KATAVONON TOU TPOTTOU PE TOV OTTOIO N ETTIOTAUN CUVOEETAI PE TNV
Kabnuepiv pag dwn.

Ta oxédia STEM Eetrepvouv Tnv TUTTIKA JABNON Kal fonBouv Toug HaBnTEG va avatTuiouv Eva
aicOnua cwUATIKAG, WUXIKAS Kal ouvaiodnuaTikng euegiag. H pddnon péow STEM cival ettiong
EUEPYETIKNA, KaBWG evBappuvel TOUG PaBNTEG va avaTITUEOUV KPITIK OKEWN Kal Oe€IOTNTEG
emiAuong TTPoBANUATWY, evw diaokedalouv. MNpowBouv TNV KaivoTouia, Tn dNUIOUPYIKOTNTA Kal
TNV ETTIXEIPNMATIKOTNTA.

EmirAov, auTtd Ta €pya €ival onuavTika e1TeIdf evBappuUvouV Tn ouvepyaacia Kal Tn dnuioupyia
ouadag. Autd oxetieTal AUECA PE TIG ETTAYYEAUATIKEG OECIOTNTEG TTOU XPEIAdovTal Ol JaBNTEG OTO
MéEAoOV. Evw epydlovral padi, ol pabntéc uabaivouv TTWG va KAVOUV €PWTACEIG, va
TTPOYPOUMATICOUV Kal VO OXeBIACOUV TTEIPAPATA, VO CUAAEYOUV Kal va EpPNveEUOUY dedopéva, Kal
OAa auTd aKOAOUBWVTAG ETTIOTNUOVIKEG HEBOBOUG, DIadIKATIES Kal APXEG.

Edw kai pepika xpovia, ToAAoi opyaviopoi TpoTeivouv TéTold £pya yia véoug. AuTh gival Kai n
TEPITITWOonN Tou Tapeiou «Stiintescu» ammé Tn Poupavia, 1o 01roio utrooTnpicel TTOAAG apya STEM.
Me tnv urroomp|§n TOU Ar]ponKou IdpUpartog «Tara Fagarasuluiy, uAoTToInenkav apkeTa épya o€
AUKela Tng Treploxng Fagaras, pe diagopa eAKUOTIKG espam omwg 10 «Natural Beauty Senchea
2» ka1 70 «Old and New Technologies».

To "Natural Beauty Senchea 2" gival oTnv TTpayparikotnTd, N OUVEXEIQ EVOG £PYOU TTOU £YIVE OTO
AUKeIo Senchea TIpIvV aTTo JEPIKA XPOVIa, TO OTIOIO EiXE TEPAOTIA ETTITUXIA PETAGU TWV HABNTWY,
TWV YOVEWV aAAG KAl OTNV TOTTIK KoIvwvia. AQevog 81I0G0KEI GTOUG HabnTéG va TTapayouv Ta dIKd
TOUG QUOIKA, QIAIKA TTPOG TO TTEPIBAAAOV KOAAUVTIKG — oaTToUvIa, AooIOv, BepaTreieg, evw aTrd TV
GAAN Toug BIBAOKEI va TTApPAYouV Ta OIKA TOUG KOOMMMATA KAl PIKPA OIOKOOUNTIKA QVTIKEIMEVA
XPNOIUOTTOIWVTAG ETTOLEIBIKEG PNTIVEG.

To «Old and New Technologies», To dA\o €pyo TTou diegayeTal atmmo 1o AUkelo Senchea, oToxeUEl
va dI10AEElI TOUG PaBNTEG yia Ta AIBEpIa EAaIa KATOOKEUALOVTAG JIKPOUG 0TaBUoUG atrdéoTagng Kal
VO TOUG £COIKEIWOEI PE TIG TTOAAEG XPrOEIS TWV QUTWV TTOU AVATITUGOOVTAI OTNV TTEPIOXT. AUTH dev
gival véa TeXVOAOyia. TNV TTPAYUATIKOTNTA XPOVOAOYEITal aTTd TOUG apxaioug BaBuAwvioug kal
Ayutrtioug. Mia dAAn apyaia TexvoAoyia TTou TTpowBEiTal ofuepa gival n agliotmoinon TnG NAIGKAG
EVEPYEIAG KAl UNOTTOINBNKE PE TNV KATAOKEUR £VOS NAIOKOU (poUpVvou, attd auyXpova UAIKA, IKavo
Va JAYEIPEUEl paynTO OTTWG KABE KAVOVIKOG QOUpPVOG.

Ta épya TToU TTEPIYPAPOVTAI EV CUVTOMIa TTAPATTAVW, TAIPIAlOUV KAAG OTnV oUYXPOVN TTayKOOUIa
Tdon 1TTou TTPowOEi TN XPHon EVOANOKTIKNG EVEPYEIQG Kal TN BILOIUN dlaxEipion Twv TTOPpWV OTNV
QVATITUEN TNG KOIVWVIAG JaAG, OTO TPEXOV TTAYKOOUIO TTAQICIO0.

To meplodikd EPM trpowBei épya STEM pe didgopeg dpdaoeig diadoorg Toug: dnuoaicuon
apBpwv yia Epya STEM, cuvavtroeig kal epyacThpia pyeAwv Tou EPM, emideiteig kal ekBEoeig. Qg
€K TOUTOU, N opada Tou EPM kaAei TOG0 Toug pabntég 600 Kal TOUug KaBnynTEG va OUVEPYAOTOUV
yla TNV Tpowenon 18wy, dpdoewv Kal Epywv STEM.




Translated by Angelo Rapisarda
ganges@alice.it

EPMagazine e i progetti STIM

Dai progetti minimali per piccole classi con risicati o nessun finanziamento, per mesi o per anni
scolastici, per arrivare ai grandi progetti basati su Scienze, Tecnologia, Ingegneria e Matematica
(STIM) provvisti di generosi finanziamenti, si osserva una attrazione degli studenti verso le
Scienze. Questi progetti danno loro una migliore comprensione dei collegamenti tra le Scienze e
la vita di ogni giorno.

| progetti STIM vanno oltre le aride formule, aiutando gli studenti a migliorare le loro condizioni
fisiche, mentali ed emozionali. L'insegnamento delle STIM - inoltre - li incoraggia a sviluppare
pensiero critico e capacita di risolvere problemi divertendosi. Le STIM promuovono innovazione,
creativita e spirito d'iniziativa, da non sottovalutare.

Questi progetti sono comunque importanti perché incoraggiano la collaborazione e facilitano la
formazione di efficienti gruppi di lavoro, proiettandosi sulle competenze che gli studenti dovranno
avere in futuro. Lavorando insieme, gli studenti imparano a porre domande, pianificare
esperimenti, raccogliere e interpretare dati, e tutto questo seguendo metodi, processi e principi
scientifici.

Da diversi anni anche molte organizzazioni romene propongono simili progetti per i giovani.
Questo ¢ il caso del fondo Stiintescu, che supporta molti progetti STIM. Anche la fondazione Tara
Fagarasulw organizza diversi progettl nell'area di Fagaras, su vari argomenti interessanti come
“Natural Beauty Senchea 2” e “Old and New Technologies”.

“Natural Beauty Senchea 2" & I'essenza di un progetto svolto qualche anno fa nella scuola
secondaria Senchea, che ha avuto un ottimo successo tra studenti, genitori e comunita locale.
Veniva insegnato agli studenti a produrre in proprio cosmetici quali saponi, lozioni, rimedi, cosi
come propri gioielli e oggetti decorativi usando resine epossidiche.

“Old and New Technologies” - I'altro progetto sviluppato alla Senchea, insegnava agli studenti a
conoscere gli oli essenziali costruendo piccoli distillatori e utilizzandoli con molte piante utilizzate
per vari usi nella societa locale. Questa non € nuova tecnologia, ma risale alle civilta Babilonese
ed Egiziana. Un'altra tecnologia antica arrivata fino a noi, & |'utilizzo dell'energia solare, ed & stata
sfruttata per costruire un forno solare - senza materiali moderni - capace di cuocere cibi proprio
come un forno in uso oggigiorno.

| progetti Romeni descritti ben si prestano alle attuali tendenze globali che promuovono l'uso di
energie alternative e gestione sostenibile delle risorse nello sviluppo della Societa nella
situazione mondiale attuale.

EPMagazine promuove i progetti STIM attraverso diverse azioni di disseminazione quali
pubblicazione di articoli su progetti STIM, Convegni e Conferenze di membri di EPM,
dimostrazioni ed esibizioni. In ogni caso, EPMagazine invita studenti e insegnanti a collaborare
per promuovere le finalita, le azioni e i progetti STIM.




Translated by Jesus Mendez
barboljim@hotmail.com

Proyectos EPMagaziney STEM

Los proyectos basados en ciencia, tecnologia, ingenieria y matematicas (STEM, por sus siglas
en inglés) atraen a los estudiantes hacia las ciencias, desde proyectos de clase pequefia con
poco o ningun financiamiento hasta los grandes que se desarrollan durante meses o incluso un
afno escolar y tienen presupuestos generosos. Estos proyectos dan a los alumnos una mejor
comprension de la forma en que la ciencia se interrelaciona con nuestra vida cotidiana.

Los proyectos STEM van mas alla de férmulas aridas y ayudan a los estudiantes a desarrollar
una sensacion de bienestar fisico, mental y emocional. El aprendizaje de STEM también es
beneficioso, ya que anima a los estudiantes a desarrollar el pensamiento critico y las habilidades
de resolucion de problemas mientras se divierten. Fomentan la innovacion, la creatividad y el
espiritu empresarial.

Ademas, estos proyectos son importantes porque fomentan la colaboracion y el trabajo en
equipo. Esto esta directamente relacionado con las habilidades laborales que los estudiantes
necesitan en el futuro. Mientras trabajan juntos, los estudiantes aprenden a hacer preguntas,
planificar y disefiar experimentos, recopilar e interpretar datos, todo ello siguiendo métodos,
procesos Yy principios cientificos.

Desde hace algunos afos, muchas organizaciones proponen este tipo de proyectos para
jovenes. Este es también el caso del Fondo “Stiintescu” de Rumania, que apoya muchos
proyectos STEM. Con el apoyo de la Fundacion Comunitaria “Tara Fagarasului®’, se
implementaron varios proyectos en escuelas secundarias del area de Fagaras, sobre diversos
temas atractivos, como “Belleza Natural Senchea 2” y “Viejas y Nuevas Tecnologias”.

“Natural Beauty Senchea 2” es, de hecho, la continuacién de un proyecto realizado en Senchea
High School hace unos afios que tuvo un gran éxito entre los estudiantes, los padres y también
en la comunidad local. Por un lado, ensefa a los estudiantes a producir sus propios cosméticos
naturales y respetuosos con el medio ambiente: jabones, lociones, remedios, mientras que, por
otro lado, les ensefia a producir sus propias joyas y pequenos objetos decorativos mediante el
uso de resinas epoxi.

“Viejas y Nuevas Tecnologias”, el otro proyecto dirigido por la Escuela Secundaria Senchea,
tiene como objetivo ensefiar a los estudiantes sobre los aceites esenciales mediante la
construccion de pequefias estaciones de destilacion de vapor y familiarizarlos con los multiples
usos de las plantas que crecen en la zona. Esta no es una tecnologia nueva, de hecho, se
remonta a los antiguos babilonios y egipcios. Otra tecnologia antigua que se presentd en el
presente es el aprovechamiento de la energia solar, y se experimentd construyendo un horno
solar, con materiales modernos, capaz de cocinar alimentos como cualquier horno normal.

Los proyectos antes descritos brevemente encajan bien en la tendencia mundial actual que
promueve el uso de energias alternativas y la gestion sostenible de los recursos en el desarrollo
de nuestra sociedad, en el contexto mundial actual.

EPMagazine promueve proyectos STEM a través e diversas acciones de difusion: publicaciéon
de articulos sobre proyectos STEM, encuentros y talleres de miembros de EPM, demostraciones
y exposiciones. Por lo tanto, el equipo de EPMagazine invita tanto a estudiantes como a
docentes a colaborar para promover ideas, acciones y proyectos STEM.




The Stiintescu Fond -
STEM projects for the
youth’s benefit

Motto: “Technology is the art of transforming
science in something practical."
Marcio Barrios

The Stiintescu Fund is
a national program
that aims to encour-
age those passionate
about science to de-
velop their skills, put
their ideas into prac-
tice and, last but not
least, to show the
beautiful parts of sci-
ence. All those in-

volved, mentors, stu- » b i
Fig. 1. Students transplanting
seedlings

dents, parents and
community  discover
through  experience
and practice what sci-
ence means and its ;
role in all of our lives. ‘\“'m\
The first edition of the & ‘ | ‘
Siintescu  Fund  de- 5\“\‘\“\“ ,
buted in Fagaras AR
County in 2016. Atthat &

time, | was a physics-
chemistry teacher at
the, “Prof. Dr. loan
Cerghit"  Secondary
School Harseni,
Brasov and | received
the funding for the "Lit-
tle Horticulturists"
project. Through this
project, the students and myself built a solar-
ium in the school yard and cultivated our own
seedlings of tomatoes, peppers, cucumbers
and flowers (Fig. 1), (Fig. 2).

One of the objectives of this project was to
make connections between theory and prac-
tice. This project was truly a lifetime experi-
ence for everyone involved and a success for
the school team!

Fig. 2. Solarium created through the el
“Little Horticulturists” project.

Monica Grosu

Radu Negru National College
Fagaras, Romania
monica.grosu@radunegru.ro

Fondul Stiintescu —
Proiecte STEM in beneficiul
tinerilor

Motto: “Tehnologia este arta de a transforma
stiinta in ceva practic."
Marcio Barrios

Fondul Stiintescu este

un program national

care  Tsi propune

incurajarea celor

pasionati de stiinta sa-

si dezvolte abilitatile,

sa-si puna in practica

ideile si nu in ultimul

& rand sa arate fata

J frumoasa a stiintelor.

3@\ " Prin  experiment  si

S practica toti cei

implicati, mentori,

elevi, parinti Si

comunitate descopera

ceea ce inseamna

stiinta si rolul ei in viata
noastra a tuturor.

Prima editie a Fondului
Stiintescu, in Tara
Fagarasului a debutat
in anul 2016. In acea
perioada eram
profesor de fizica-
chimie la  Scoala
Gimnaziala ,,Prof. Dr.
Cerghit”  din
comuna Harseni,
judetul Brasov si am
primit finantarea
pentru proiectul ,,Micii
Horticultori”. Prin acest proiect am construit,
impreuna cu elevii un solar in curtea scolii si
am cultivat rasaduri proprii de rosii, ardei,
castraveti si flori (Fig. 1), (Fig. 2).

Unul dintre obiectivele acstui proiect a fost
realizarea conexiunilor fintre teorie si
practica. Acest proiect a reprezentat cu
adevarat o experienta de viata pentru toti cei
implicati si un succes al echipei scolii!




The following year, we had the joy of being se-
lected again, with the "The Laboratory in the
Schoolyard" project for the second edition of
the Siintescu Fund. Through this project, we
equipped the science lab with new furniture
and teaching materials, among which: the kit
of chemical substances and the kit for sec-
ondary school biology (Fig. 3), (Fig. 4).

Fig. 3. Science lab

"The Magic of Science" was another project
implemented at the "Radu Negru" National
College in Fagaras where | started my work in
2017. This project continued the project previ-
ously implemented by teacher Vasile Joanta,
by initiating a science circle for students in
classes IlI-X. Since science and technology
have an increasing influence on our lives, we
aim that, within school activities, students
learn about the importance of great scientific
discoveries, create teaching materials, de-
velop their practical
skills, understand the
applicability of some
theoretical notions, be-
come aware of the role
of green energy and
also become ambas-
sadors for the promo-
tion of exact sciences

(Fig. 5).

The "UP!" project took
place in the 2021-2022
school year edition and
started from the stu-
dents' passion for
drones and their useful-
ness in various activi-
ties. During the course of the project, there
were activities carried out that included initia-

Fig. 5. The Magic of Science at
Science Fair

In anul urmator, pentru cea de a doua editie
a Fondului Stiintescu, am avut bucuria sa fim
selectati din nou, cu proiectul ,Laboratorul
din curtea scolii". Prin acest proiect am dotat
laboratorul de stiinte cu mobilier nou si cu
materiale didactice, printre care: trusa de
substante chimice si trusa pentru biologie
gimnaziu (Fig. 3), (Fig. 4).

Fig. 4. Solarium house

,Magia stiintei" a fost un alt proiect
implementat la Colegiul National ,,Radu
Negru" Fagaras unde mi-am inceput
activitatea in anul 2017. Acest proiect a
continuat proiectul implementat anterior de
profesorul Vasile Joanta, prin initierea unui
cerc de stiinte adresat elevilor din clasele IlI-
X.

Deoarece stiinta si tehnologia au o tot mai

mare influentd asupra vietii noastre, ne-am

propus ca in cadrul activitatilor gcolare, elevii

sa afle despre importanta marilor descoperiri

stiintifice, sa creeze materiale didactice, sa-si
dezvolte abilitatile
practice, sa inteleaga
aplicabilitatea  unor
notiuni teoretice, sa
constientizeze  rolul
energiei verzi si sa
devina ambasadori
pentru  promovarea
stiintelor exacte (Fig.
5).

Proiectul ,,UP!" s-a
desfasurat in editia
din anul scolar 2021-
2022 si a plecat de la
pasiunea elevilor
pentru  drone  si
utilitatea acestora in
diverse activitati. Pe
parcursul  desfasurarii  proiectului  s-au
parcurs activitati care au presupus initierea




tion into piloting drones, in programming those
using Python and also building drones from
scratch.

During this project students gained knowledge
and acquired skills which they will use to pur-
sue a career in computer science and pro-
gramming. The project has been initiated by a
group of students from the "Radu Negru" Na-
tional College Fagaras who formed the "Robo-
mania" initiative group (Fig. 6, Fig. 7).

N :‘{"\‘y ,‘; ?"Hl
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In the 2022-2023 school year, the "Roboma-
nia" initiative group has been selected to con-
tinue their dream and has
received funding through
the "Up!-Back for More!"
project. The goal of this
project is to make the com-
ponents necessary to build
the drones through 3D
printing and to finish the
construction of the drone
with the students participat-
ing in the project. Thus,
starting with this project, we
will also learn the secrets of
3D printing at the "Comu-
niteca" hub, also made with
the support of the Stiintescu
Fund and the "Tara
Fagarasului"  Community
Foundation. This hub is lo-
cated at the "Dr. loan Senchea" Technological
High School in the town of Fagaras (Fig. 8).

Conclusions

Success comes when you trust your team and
if, no matter how many difficulties you en-
counter, you don't give up on your dream.

Iconography:
Fig. 1 - Fig. 8 are all the author’s pictures

Fig. 8. The Robomania team at
SetBv 2022 in Brasov

in pilotarea dronelor, in programarea lor
folosind programul Phyton si construirea de
la zero a unor drone.

Pe parcursul acestui proiect elevii au
acumulat cunostinte si au dobandit abilitati
care le vor folosi pentru a urma o cariera in
domeniul informaticii si programarii. Proiectul
este initiat de catre un grup de elevi de la
Colegiul National ,,Radu Negru" Fagaras

—V

Fig. 7. Drone built from scratch

care s-au constituit in grupul de initiativa ,
,Robomania" (Fig. 6, Fig. 7).

in anul scolar 2022-2023,
grupul de initiativa
,Robomania” a fost selectat
pentru a-si continua visul si a
primit finantare prin proiectul
,,Up!-Back for more!". Scopul
acestui proiect este sa se
realizeze, prin printare 3D, a
componentelor necesare
construirii dronelor Si
realizarea constructiei
acestora cu elevii participanti
la proiect. Astfel, incepand cu
acest proiect, vom invata si
tainele imprimarii 3D la hub-
ul ,Comuniteca”, realizat tot
prin sprijinul Fondului
Stiintescu si al Fundatiei
Comunitare ,Tara Fagarasului”. Acest hub
este localizat la Liceul Tehnologic ,,Dr.loan
Senchea" din orasul Fagaras (Fig. 8).

Concluzie

Succesul vine atunci cand ai Tncredere in
echipa ta si daca, oricat de multe greutati
intdmpini nu renunti la visul tau.




“Dr. loan Mesota

1. Introduction
During life, the human body is subject to
diseases. Most of the time, whether
infectious or non-infectious in nature,
diseases follow certain mechanisms and
stages of transmission and development.
Thanks to countless ongoing researches, we
have been able to understand these
mechanisms well enough to develop
prophylactic therapies. Prophylaxis is the
totality of medical and sanitary measures
that can be taken to prevent the occurrence
and spread of diseases.

In this article, the immune system will be
presented, along with its peculiarities, and
prophylactic therapy
with mRNA vaccines,
along with its
mechanism of action
and history.

2. What does mRNA ekl
stands for?

The messenger
ribonucleic acid
(mRNA) is a nucleic
acid synthesized by

Replication

DNA

cells through the
phenomenon of
transcription.  mRNA

faithfully copies a gene from the DNA of a
cell, which contains instructions for
assembling a protein, then, the mMRNA
leaves the cell nucleus. Once arrived in the
cytoplasm, the mRNA is read by ribosomes

(translation). The ribosomes will then
synthesize proteins according to the
information carried by the acid. The

information from the mRNA is encoded in
coding units called codons. A codon consists
of a triplet of nitrogenous bases. Proteins are
complex organic substances that are playing
lots of roles in our body, especially the
construction one. Proteins are made from
amino acids linked through peptide bonds.
Each codon has its own amino acid,

Reverse transcription

—_—

RNA

Eliodor Samson
National College

Brasov
eliodorsamson@gmail.com

1. Introducere
Pe parcursul vietii, organismul uman este
supus imbolnavirilor. De cele mai multe ori,

fie ele de natura infectioasa sau
neinfectioasa, bolile urmeaza anumite
mecanisme si stadii de transmitere si

dezvoltare. Multumita nenumaratelor
cercetari continue, am reusit sa intelegem
aceste mecanisme suficient de bine incéat sa
dezvoltam terapii profilactice. Profilaxia este
totalitatea masurilor medicale si sanitare
care pot fi luate pentru prevenirea aparitiei si
raspandirii bolilor.

In cadrul acestui articol va fi prezentat
sistemul imunitar, alaturi de particularitatile

sale, Si terapia
profilactica cu

- vaccinuri ARNmM,
alaturi de mecanismul
de functionare  si
istoricul ei.

N

Translation

2. Ce inseamna ARN
Mesager?

Acidul ribonucleic
mesager (ARNm) este
un acid nucleic
sintetizat de catre
celule prin intermediul
fenomenului de
transcriptie. ARNm copiaza cu fidelitate o
gena din ADN — ul unei celule (materialul
genetic) care contine instructiuni pentru
asamblarea unei proteine , apoi paraseste
nucleul celulei. Odata ajuns in citoplasma,
ARNmM este citit de catre ribozomi ( translatie)
, care sintetizeaza proteinele conform
mesajului  transmis de catre acesta.
Informatia din ARNm este codificata in unitati
de codificare numite codoni. Un codon este
format dintr-un triplet de baze azotate.
Proteinele sunt substante organice complexe
care joaca o multime de roluri intr-un
organism. Principalul rol este cel structural
(de constructie). Proteinele sunt compuse
din aminoacizi, legati intre ei prin legaturi

PROTEIN
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therefore we say that ribosomes synthesize
proteins according to the genetic code, which
decides the order of the 20 known amino
acids in a protein.

3. What is an antigen?

Conventionally, we incompletely define
antigens as foreign molecules that, once
arrived in the body, trigger an immune
response. In reality, when we talk about
antigens, we refer to substances with a role
of recognition, whether they are foreign or
the body's own.

Non-self antigens are defined as foreign
molecules, which, following their introduction
into the body in an appropriate way, cause
the formation of an immune response.

Self antigens are the body’s own antigens
and they fall into two histocompatibility
complexes: major and minor. Antigens of the
major  histocompatibility = complex are
glycoproteins located on the cell membrane.
Major histocompatibility complex type 1

peptidice. Fiecarui codon fii corespunde un
anumit aminoacid, de aceea spunem ca
ribozomii sintetizeaza proteine conform
informatiei din ARNm, care prevede ordinea
celor 20 de aminoacizi cunoscuti intr-o
proteina.

3. Ce este un antigen?

in mod conventional definim incomplet
antigenele ca find molecule strdine, care
odata ajunse in organism declanseaza un
raspun imun. in realitate, cand vorbim de
antigene ne referim la substan’ge cu rol de
recunoastere, fie ele straine sau proprii
organismului.

Antigenele non-self sunt definite ca molecule
straine, care, consecutiv introducerii lor in
organism pe o cale adecvata, determina
formarea unui raspuns imun.

Antigenele self sunt antigene proprii
organismului si se fincadreazd in doua
complexe de histocompatibilitate: major si
minor. Antigenele complexului major de
histocompatibilitate sunt glicoproteine aflate
pe plasmalema celulelor. Antigenele
complexului major de histocompatibilitate de

(MHC1) antigens are found on most tissues, tip 1 (CMH1) se afla pe majoritatea
especially leukocytes. tesuturilor, mai ales pe
Antigens of MHC type 2 leucocite. Antigenele CMH
(MHC2) are specific to  Antigen ™€ MG Db de tip 2 (CMH2) sunt
antigen-presenting  cells recognition ‘ specifice celulelor
(APCs), which we will ’-‘“" prezentatoare de antigen
discuss in the next section / ;o.,.,;se,m.on (CPA), despre care vom
of the article. Ftectorcell discuta in  urmatoarea

4. The immune response

3. Interleukin ‘ . .
secretion

sectiune a articolului.

MemoryT cells
. "

4. Raspunsul imun

The immune system is : Sistemul imunitar este
considered the second ’ G ». considerat al doilea cel mai
most complex after the ": v ol B complex dupa sistemul

Neutrophils, Macrophages

nervous system. Its main
role is to defend the
organism from the unseen
threats (bacteria, viruses,
etc. ), this action being realized through the
formation of a very sophisticated immune
response. In order to summarize the
previously mentioned mechanism we have to
understand that the immune system has a
very well organized ,army” of cells which
contribute to a series of chain reactions.\

When a pathogen enters the body, the
antigen-presenting cells phagocytize it and
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Killer T cell

nervos. Principalul sau rol

este de a apara organismul

de amenintarile ,nevazute”

(bacterii, virusuri, etc.),
acest lucru realizadndu-se prin formarea unui
raspuns imun foarte sofisticat. Pentru a
rezuma mecanismsmul anterior mentionat
trebuie sa intelegem ca sistemul imunitar
dispune de o ,armata” foarte bine organizata
de celule, care contribuie la o serie de reactii
in lant.

Cand un agent patogen intra in organism,
celulele prezentatoare de antigen 1l



display its antigens on their own surface,
along with MHC2, then they present
themselves to T helper cells. When we talk
about APCs we mean macrophages,
dendritic cells and B cells. Their main
purpose is to stimulate T helper cells, which
in turn will cause the production of other
leukocytes. B lymphocytes are also formed
among them. They are involved in what we
call humoral immunity. B cells will transform
into plasma cells, and they are the ones that
synthesize  considerable amounts  of
antibodies for that infection. A particular type
of lymphocytes are cytotoxic T-cells (killer T-
cells) which recognize the body’s ill cells and
destroy them. They bind to a certain type of
complex on the surface of damaged cells that
is formed by CMH1 and the non-self antigen.

5. What are antibodies? Why do we need
them?

Biochemically speaking, antibodies
(immunoglobulins) are
glycoproteins sensitive to a
particular pathogen. The
antibody attaches to the
foreign antigen, and then
annihilates its harmful effect
through various methods
(immobilization,
suppression of the
reproductive capacity,
destruction, etc.). When the
antigen binds to the
immunoglobulin-type
receptors present on the B
lymphocytes, they  will
multiply and transform into
plasma cells.

However, each antibody
species can only react with one particular
pathogen. The body remembers that antigen,
and in the future it will recognize the intruder
and exterminate it in a very short time, that's
why we say that there is acquired immunity.
In reality there are also antibodies with a
wider spectrum of action, but the immune
response will be slower and less effective.
The binding specificity of an antibody to an
antigen is given by the antibody’s paratope

Antigen

Antigens

ntigen-binding fragment

\ Al
Antibody /

fagociteaza si i expun antigenele pe propria
lor suprafata alaturi de CMH2, apoi se
prezinta limfocitelor T helper. Cand vorbim
despre celule prezentatoare de antigen
(CPA) ne referim la macrofage, celule
dendritice si limfocite B. Scopul principal al
acestora este acela de a stimula limfocitele T
helper, care, la randul lor vor determina
producerea celorlalte leucocite. Printre
acestea se formeaza si limfocite B, implicate
in ceea ce numim imunitate umorala.
Limfocitele B se vor transforma in
plasmocite, ele fiind cele care sintetizeaza
cantitati considerabile de anticorpi pentru
infectia respectiva. Un tip particular de
limfocite sunt limfocitele T citotoxice (killer)
care recunosc celulele bolnave ale corpului
si le distrug. Ele se leaga de un anumit tip de
complex de pe suprafata celulelor
deteriorate, anume cel format din CMH1 si
antigenul non-self.

5 Ce sunt anticorpii ? De ce avem nevoie
de acestia?

Din punct de vedere biochimic anticorpii
(imunoglobulinele) sunt glicoproteine
sensibile la un anumit agent
patogen.  Anticorpul se
ataseaza de  antigenul
strain, urmand apoi sa i
anihileze efectul nociv prin
diferite modalitati
(imobilizare, suprimare a
capacitatii de reproducere,
distrugere etc.) . Atunci cand
antigenul se leaga de
receptorii de tip
imunoglobuline prezenti pe
limfocitele B, acestea se vor
multiplica si transforma in
plasmocite.

Totusi fiecare specie de
anticorp poate reactiona
doar cu un anumit agent
patogen. Organismul memoreaza antigenul
respectiv, iar in viitor va recunoaste intrusul
si il va extermina Tntr-un timp foarte scurt, de
aceea spunem ca exista imunitate dobandita
. In realitate exista si anticorpi cu un spectru
mai larg de actiune, insa raspunsul imun va
fi mai lent si mai putin eficient.

Specificitatea de legare a unui anticorp de un
antigen este data de paratopul anticorpului (
acesta fiind un situs pentru atasarea
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(antigen-binding site). For example, the
antibody G (Ig G) is transmitted from the
mother to the fetus through the placenta and
represents the first line of specific defense of
the newborn.

6.How does an mRNA vaccine work?

The mRNA technology is based on the
synthesis of the genetic material
corresponding to the antigenic protein of a
pathogen, in the form of messenger RNA .
Once arrived into the organism, the RNA will
be assimilated by cells and taken by
ribosomes, which will produce the antigen
according to the given instructions. After the
formation of the protein, the RNA will be
naturally destroyed, through hydrolysis.
Once assembled, the antigen protein is

treated as such, and the defense
mechanisms discussed earlier are then
deployed.

The lifespan of an

antibody depends on
the organism and the
antigen for which it was

epitopului  antigenului). Spre exemplu
anticorpul G (Ig G) se transmite de la mama
catre fat prin placenta si reprezinta prima
linie de aparare specifica a nou nascutului.

6. Cum functioneaza un vaccin cu ARNm?

Tehnologia ARNm are la baza sintetizarea
materialului genetic corespunzator proteinei
antigen al agentului patogen sub forma de
ARNmesager. Odata ajuns in organism,
ARN-ul, va fi asimilat de celule si preluat de
ribozomi care vor produce antigenul conform
instructiunilor prezentate. Dupa formarea
proteinei, ARN — ul este distrus in mod
natural prin hidroliza. Odata ce este
fabricata, proteina antigen este tratata ca un
adevarat antigen, fiind apoi desfasurate
mecanismele de aparare despre care am
discutat anterior. Durata de viatda a unui
anticorp depinde de organism si de antigenul
pentru care a fost
produs. El poate rezista
de la cateva zile, pana
la zeci de ani. Pe langa

produced. It can last %‘®3’ 1 {50 @ anticorpi, corpul nostru
from a few days to $ @rem N produce si limfocite de
decades. In addition to v - A memorie, care participa
antibodies, our body pan la imunizare.

also produces memory o AN gt Asadar, la o viitoare
lymphocytes, which L joms el infectie cand
participate to o e mrnnond o organismul va contacta
immunization. N o adevaratul agent
So, in a future infection patogen, acesta va fi
when the body contacts distrus imediat,
the real pathogen, it will deoarece anticorpii

be destroyed

immediately, because the necessary
antibodies are already produced and the
specific immunity is already trained.

7. Is this technology used at present?

The first type of mMRNA vaccine used so far,
for population, it is the vaccine against
SARS-CoV2, a pathogen from the family of
Coronaviruses, which is known to cause the
Wuhan pneumonia, known as COVID 19
(Coronavirus Disease 2019).

At the surface of the virus envelope there is
a particular protein called Spike protein,
which is basically the specific antigen of the
virus. The RNA from the vaccine contains
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necesari sunt deja
produsi si imunitatea specifica este deja
antrenata.

7. Este aceasta tehnologie utilizata in
prezent?

Primul tip de vaccin cu ARNm utilizat pana
acum pentru populatie a fost cel impotriva
virusului SARS-CoV2, un agent patogen din
familia coronavirusurilor, care se face
responsabil de  pneumonia  Wuhan,
cunoscuta sub denumirea de COVID-19
(Coronavirus Disease 2019). La suprafata
anvelopei virusului exista o anumita proteina,
denumita proteina Spike, aceasta fiind
practic antigenul specific virusului. ARN-ul



instructions for the synthesis of the Spike
protein.

Although the mRNA immunization was firstly
introduced to the mass population at the end
of 2020, the technology has been being
studied since late 80s. The present usage of
this method is highly controversial, because
the long term effects have not been explored
enough yet.

8. Is it true that the vaccine may alter your
genetic material?

In addition to other known adverse reactions,
the idea of modifying the human genome
following mRNA vaccination is being floated.
According to the notions of biochemistry and
virology that we have at the moment, the
answer to this question is negative.

Why? Modification of human DNA by an RNA
requires a special enzyme called reverse
transcriptase. This enzyme can reverse
transcript and convert RNA into DNA.
However, reverse transcriptase is specific to
retroviruses (eg HIV) and cannot be present
in the mRNA vaccine. Only after the RNA
changes into DNA, with a double-stranded
structure, it may fuse with the genome of the
cell, with the help of another enzyme, called
integrase, also specific to retroviruses.
Therefore, the mRNA wused in this
immunization therapy cannot alter the human
genome as it does not have the necessary
enzyme systems.

9. Short history

The history of mMRNA immunization is not well
defined yet. Some of the main scientists
involved are Katalin Karik6 (Hungarian

din vaccin contine instructiuni
sintetizarea proteinei Spike.

Desi imunizarea cu ARNm a fost introdusa
pentru marea masa a populatiei prima oara
la sfarsitul anului 2020, tehnologia este
studiata inca de la sfarsitul anilor "80.
Intrebuintarea in prezent a acestei metode
este foarte controversata intrucat efectele pe
termen lung nu sunt explorate suficient inca.

pentru

8. Este adevarat ca vaccinul iti poate
modifica materialul genetic?

Pe langa alte reactii adverse cunoscute, este
vehiculata ideea de modificare a genomului
uman in urma vaccinarii cu ARNm. Conform
notiunilor de biochimie si virusologie de care
dispunem momentan, raspunsul acestei
intrebari este negativ.

De ce? Pentru ca modificarea ADN-ului
uman de catre un ARN necesita o enzima
speciala numita reverstranscriptaza. Aceasta
enzima poate realiza fenomenul revers
transcriptiei si transforma ARN-ul in ADN.
Totusi, reverstranscriptaza este specifica
retrovirusurilor (ex. HIV) si nu are cum sa
existe in vaccinul cu ARNm. Abia dupa ce
ARN-ul se preschimba in ADN, cu structura
dublu catenara, acesta poate fuziona cu
genomul celulei, cu ajutorul altei enzime,
numita integraza, de asemenea specifica
retrovirusurilor. Asadar ARNm-ul utilizat in
aceasta terapie de imunizare nu poate sa
modifice genomul uman, intrucat nu dispune
de sistemele enzimatice necsare.

9. Scurt istoric

Istoria biotehnologiei imunizarii cu ARNm nu
este inca clar definita. Unii dintre principalii
oameni de stiinta implicati sunt Katalin Kariko
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biochemist),
American

Drew Weissman (MD and
scientist), = Robert  Malone

(American biochemist and virologist) and
immunologist

Barney Graham (American
and researcher). Even
though Robert Malone
has dedicated his life to
studying this
prophylactic therapy,
currently he questions
the efficacy and safety of
mMRNA vaccines,
especially for children.
Barney Graham focused
on the study of
paramyxoviruses  (for
example the measles
virus, which causes
measles), developing an
mRNA vaccine for them.
When the coronavirus pandemic began, it
was only necessary to transfer from one
ribovirus family to another. Therefore, the
vaccine for COVID 19 appeared
unexpectedly quickly: "We were confident
enough to apply the same procedures (to
stabilize the protein) without doing additional
experiments to improve the structure, and it
would have worked."

(biochimist ungur), Drew Weissman (medic
si om de stiinta american), Robert Malone
(biochimist’ Si V|rusolog american) si Barney
Graham (|munolog si cercetator amerlcan)
Desi Robert Malone si-a
dedicat viata studiului
acestui tip de terapie
profilactica, in prezent el
pune la indoiala
eficacitatea si siguranta
vaccinurilor cu ARNm,
mai ales la copii.

Barney Graham s-a axat
pe studiul
paramyxovirusurilor
(spre exemplu virusul
rujeolic, cauzand
rujeola), dezvoltand un
vaccin cu ARNm pentru
acestea. Atunci céand
pandemia de coronavirus a inceput, a fost
necesar doar sa se faca transferul de la o
familie de ribovirusuri la alta. Astfel, vaccinul
pentru COVID 19 a aparut neasteptat de
repede: ,Eram suficient de increzatori incat
sa aplicam aceeasi metoda (de stabilizare a
proteinei) fara sa facem experimente
suplimentare pentru a imbunatati structura,
si ar fi functionat."

Cytosolic

Discovery of immune Single-stranded RNA T
checkpoint molecules  defined as TLR7/E ligand RNA-sensors ﬂ'?ﬁcaa{sm'?
PD-1 & CTLA-4 roducing 1IFN (RIG-I, MDAS) N i
HrJ[rueJ 1992 & Alson f:lsgﬁ ¥ Hail & Euzp;u-f Yoneyama 2004 i DR ey Ry vaccinas
. with injection for infactions
of naked mRNA | | Phase 1 trials & cancer*
Dendritic cell ; : o with RMactive® || Trands iowards
identified as  Infectious non-self  Discovery of — Double-stranded  Modified nuclectides | protamine-mRNA | | jn metancma & || «LMP-based
specialized APC & Danger model TLRs RMAidentified as  suppress type | IFN | cancer vaccings | | NSCLC patients delhvary
Stermman & Cofr Janeway 1989 Haffman 1998 TLR3 ligand signalling by mRNA. | yeice 2005 2000 Kiiter 2015, * Cambi with
1973 Matzinger 1994 Bautler 1998 Alesopowion 2007 Kariko 2005 & Ritnig 2071 & Sebastian 2018 checkpoints
" 4 ; "
1961+ - 1989 1990 1995 2000 2005 2010 2015 2019
e . . | N B .-
Discovary|  Cationic lipid- mRNAnduces || First-in-human trials | YT mRNA with Intranodal delivery Debate on Personalized
mRNA mediated cellular- and humorall | with &x viva DCs || modified nucleatides of mRNA typa | IFNs in nec-epitope
delivery of mRNA immnunity loaded with mRNA improves transfects DCs || efficacy & safety | mRMA vaccine
to cells in wifro Marfingn 1983 & for cancer RMA stability & and elicits of mRMA vaccing |[tested in patients
Malone 1999 Conry 1955 Viewey 2002-2005 translation anfilurnor immunily|| Pefard 2013, Kranz || With melanoma
_— Kk 2007 Fraiter 2010 & Broos 2016 Sahin 2017
. : - [ [
First description || Intreduction of Protamine-stabilized| | First report on cellular Anti-tumar immunity
of INT mRNA self-amplifying RMA k2 a strong uptake of mRNA by i.v. delivery of mRNA LNPs
translation in viva|| mﬁm 2 danger stimulus after skin delivery with type | IFN as driving force
Woilf 1890 Johanning 1995 Schesl 2004 Probst 2007 Krang 2016
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10. Conclusions

Artificial immunization through messenger
RNA biotechnology appears to be very
effective and practical. However, much more
detailed studies, extended over several
years, are needed in order to widen the
range of medical applications of this
technology.

Currently, scientists are working on
improving the therapy, whose uses can be
miraculous: from common infections to
cancerous conditions, where mMmRNA will
encode what we call tumor markers.

10. Concluzii

Imunizarea artificiala prin biotehnologia ARN
mesager se prezinta ca fiind foarte eficienta
si practica. Totusi sunt necesare studii mult
mai detaliate, extinse pe mai multi ani, pentru
a putea largi spectrul aplicatiilor in medicina
ale acestei tehnologii.

in prezent, oamenii de stiinta lucreaza la
perfectionarea terapiei, ale carei intrebuintari
pot fi miraculoase: de la infectii banale, pana
la afectiuni de naturd canceroasa, unde
ARNm va codifica ceea ce numim markeri
tumorali.

Coordinator: Cutieru Adeluta
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1. Introduction

"Romanians without science, letters and art
cannot move forward, because in the time in
which we live only the enlightened peoples
can aspire and reach true greatness”. A few
Romanians gathered around this idea —
Nicolae Kretzulescu, Constantin Esarcu,
Petre S. Aurelian, V.A. Urechia - who wanted
prosperity for the country. Their initiative is
responsible for the establishment in 1865,
150 vyears ago, of the "Romanian
Athenaeum" Society. A true cultural
institution, which, through its conferences,
meant, in fact, "the beginning of the dialogue
that the Romanian intelligentsia maintained
with the public". But their great desire was to
have a house of their own.

The fulfillment of this idea could be achieved
from a financial point of
view when  Scarlat
Rosetti donated the sum
of 200 thousand gold lei
for the construction of
the Athenaeum; the
project began to take

1. Introducere

»,Romanii fara stiinta, litere si artd nu pot
merge inainte, pentru ca in timpul in care
tréim doar popoarele luminate pot aspira si
atinge adevéarata maretie”. Cativa romani
adevarati s-au adunat n jurul acestei idei -
Nicolae Kretzulescu, Constantin Esarcu,
Petre S. Aurelian, V.A. Urechia - care doreau
binele si prosperitatea tarii. Initiativa lor este
responsabila de infiintarea in 1865, in urma
cu 150 de ani, a Societatii ,Ateneul Roman”.
O adevarata institutie de cultura, care, prin
conferintele sale, a finsemnat, de fapt,
.inceputul dialogului pe care intelectualitatea
roméaneasca |-a intretinut cu publicul”. Dar
marea lor dorinta era sa aiba o casa proprie.

Indeplinirea acestei idei s-a putut realiza din
punct de vedere financiar atunci cand omul
de cultura Scarlat
Rosetti a donat suma
de 200 de mii de lei
aur pentru
construirea
Ateneului; proiectul a
inceput sa prinda

shape on October 26,

contur la 26

1886, when, in the
presence of To King
Carol | and the founding
members of the society,
the foundation stone of
the Romanian
Athenaeum was laid.

Everyone knows today that the Athenaeum
was born from the initiative of Romanians
with a soul helped by the generosity of the
public and that the author of the project is the
French architect Albert Galéron. But few
know how this beautiful call was launched:
"Give a leu* for the Athenaeum!"

Founded in 1865, on the initiative of
Constantin Esarcu, the "Romanian
Athenaeum" Society is imposing itself as a
stable fixture in the country’s cultural life.
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octombrie 1886,
cand, in prezenta
Regelui Carol | si a
membrilor fondatori
ai societatii, a fost
pusa piatra de
temelie a Ateneului
Roman.

Toata lumea stie astazi ca Ateneul s-a nascut
din initiativa romanilor cu suflet ajutati de
generozitatea publicului si ca autorul
proiectului este arhitectul francez Albert
Galéron. Putini stiu insd cum a fost lansat
acest frumos apel: ,Da un leu* pentru
Ateneu!”

infiintatd n 1865, la initiativa lui Constantin
Esarcu, Societatea ,Ateneul Roméan” se
impune ca un fix stabil in viata culturala a
tarii.



In order to obtain additional funds of 500,000
lei, a public lottery is organized, 1885.

2. The construction, on the foundations of
a future management

Indeed, the "Gazeta Buzaului"* of Thursday,
December 12, 1885, appeals "to all those
who want the
progress of science
and letters, to all
those who love the
spread of light in
this country, to form
a committee, to
raise a fund who
would send it to the
Athenaeum
Committee and also
have the task of
selling some tickets
of the Athenaeum
lottery". Moreover, a
ball was organized
at the National Theater on the evening of
November 30, 1885, after which 12,300
tickets were bought for one leu*. It was also
then that the call that made history was
launched: "Give a leu for the Athenaeum".

3. "Let the light come from the North"

On May 16, 1886, he had in mind during the
research that he did to the preliminary project
"not to neglect anything to ensure both the
good organization of the special services, as
well as all the guarantees of comfort, and
especially of the indispensable safety of any
edifice intended to contain not only a large
agglomeration of people, but also significant
collections of literary or artistic riches". They
had also studied the "prevention of any fire or
the way to destroy its effects”, insisting "to
give [the construction] all the solidity it
deserves and to impress in the smallest
details a high character of seriousness,
justice and reason" .

Applying the ceiling of the auditorium
immediately under the roof of the dome,
according to the draft, is considered "wrong".
That is why it is requested "to reserve some
distance between the ceiling and the roof" -
the space would have been necessary for the
"inspection" of the roof frame at certain
intervals, for some partial repairs of the

Pentru a obtine fonduri suplimentare de
500.000 lei, se organizeaza o loterie publica,
1885.

2. Constructia, pe bazele unui viitor
management

Intr-adevar, ,Gazeta Buzaului”™* de joi, 12
decembrie 1885, face apel ,la toti cei care
doresc progresul
stiintei si al literelor,
la toti cei care
iubesc raspandirea
luminii in aceasta
tara, sa formeze un
comitet, sa ridice un
fond care sa-l trimita
Comitetului
Ateneului si sa aiba
si sarcina de a vinde
niste  bilete ale
loteriei  Ateneului”.
Mai mult, in seara
zilei de 30 noiembrie
1885 s-a organizat
un bal la Teatrul National, dupa care s-au
cumparat 12.300 de bilete cu un leu*. Tot
atunci a fost lansat apelul care a facut istorie:
,Da un leu pentru Ateneu”.

3. ,,Lasa lumina sa vina din nord”

La 16 mai 1886, a avut in vedere in timpul
cercetarilor pe care le-a facut anteproiectului
,Sa nu neglijeze nimic care sa asigure atat
buna organizare a serviciilor speciale, cat si
toate garantiile confortului, si mai ales a
indispensabilului. siguranta oricarui edificiu
destinat sa cuprindd nu numai o mare
aglomerare de oameni, ci si colecti
importante de bogatii literare sau artistice”.
De asemenea, studiasera ,prevenirea
oricarui incendiu sau modalitatea de
distrugere a efectelor acestuia”, insistand ,sa
acorde [constructiei] toata soliditatea pe care
o merita si sa imprime in cele mai mici detalii
un Tnalt caracter de seriozitate, dreptate si
ratiune”.

Aplicarea tavanului auditoriului imediat sub
acoperisul cupolei, conform proiectului, este
considerata ,gresita”. De aceea se solicita
Jsrezervarea unei anumite distante intre tavan
si acoperis” — spatiul ar fi fost necesar pentru
.inspectarea” tocului acoperisului la anumite
intervale, pentru unele reparatii partiale ale
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ceiling, as well as for the installation of
various devices that serve to the lighting of
the theater.

Through the analysis, the commission
reached a series of conclusions that imposed
radical changes in the draft. These are the
ones that, in the end, led to the realization of
a functional, aesthetic edifice with a
remarkable degree of durability and safety,
something fully confirmed by the implacable
arbiter of time with its vicissitudes.

4. The red works, given for execution to
the contractor Dobre Nicolau

Undoubtedly, there is a wealth of technical
data contained in the researched documents
that supports this new perspective. The fact
is that, on May 24, 1886, the architect
Galleron undertakes to redo his project
based on the recommendations submitted by
the Romanian expert commission.

In order not to delay the works, the
commission for the execution of the palace
meets on June 20, 1886 and decides: the
appointment of the
architect C. Baicoianu
as the managing
architect; the
auctioning of only the
red construction, to
which the following are
invited: Societatea de
Constructii, Eng.
Cutarida and engineer
C. Olanescu, architect =
|. Socolescu and Dobre e !
Nicolau. Furthermore,
the red works were
given for execution to
the contractor Dobre
Nicolau, from
Bucharest, St. Stirbei
Voda 116, who had
offered "with a discount
of 5 lei per cent under the estimate". With
this, a contract was concluded on July 1,
1886, and in the concluded contract it was
specified that the contractor has the
obligation to "conduct the works with the
greatest activity" in order to finish them by the
set deadline.

ATHENEE

tavanului, precum si pt. instalarea diverselor
dispozitive care servesc la iluminarea
teatrului.

Prin analiza, comisia a ajuns la o serie de
concluzii care au impus modificari radicale in
proiect. Acestea sunt cele care, in final, au
condus la realizarea unui edificiu functional,
estetic, cu un remarcabil grad de durabilitate
si sigurantd, lucru pe deplin confirmat de
implacabilul  arbitru al timpului cu
vicisitudinile sale.

4. Lucrarile rosii, date spre executie
antreprenorului Dobre Nicolau

Fara indoiala, existd o multitudine de date
tehnice cuprinse in documentele cercetate
care sustin aceasta noua perspectiva. Cert
este ca, la 24 mai 1886, arhitectul Galleron
se obligd sa-si refaca proiectul pe baza
recomandarilor inaintate de comisia de
experti romana.

Pentru a nu intarzia lucrarile, comisia de
executie a palatului se intruneste la 20 iunie
1886 si hotaraste: numirea arhitectului C.

Baicoianu ca arhitect

conducator; licitarea
froumain__ numai a constructiei
rosii, la care sunt invitati:
Societatea de
Constructii, Ing.
Cutarida si inginer C.
Olanescu, arhitect |.
Socolescu si  Dobre
Nicolau. Mai  mult,
lucrarile rosii au fost
date spre executie
antreprenorului  Dobre

Nicolau, din Bucuresti,
Sf. Stirbei Voda 116,
care oferise ,cu o0
reducere de 5 lei la suta
sub deviz’. Cu aceasta
s-a incheiat un contract

la 1 iulie 1886, iar in
contractul  incheiat se preciza ca
antreprenorul are obligatia ,sa execute

lucrarile cu cea mai mare activitate” pentru a
le termina la termenul stabilit.



Regarding the materials, the task of the
architectural service of the Romanian
Athenaeum was specified to make available
to the builder "all the stonework that will be
needed to be placed at the same time as the
erection of the masonry where it will be
needed, all the iron beams with the exact
lengths according toplaces, all the cast iron
or iron columns and everything that will be
needed in the construction apart from those
provided in the price series that served in the
auction, will be given in time as well as the
covering". As an annex to the contract, we
also find the series of prices based on which
the contractor Dobre Nicolau undertook, on
June 27, 1886, to carry out the works.

5.The foundation stone was laid on
October 26, 1886

In order to be able to start the works, on
September 1, 1886, Albert Galéron presents
part of the requested additions and a
memorandum in which he shows that "in
order to preserve a monumental aspect of
the edifice, the systems of using the metal
masonry",

skeleton on the further
emphasizing that

"this skeleton is a

very solid
assembly and
particularly
suitable for

countries subject
to earthquakes".
Bucharest City
Hall issues
building permit no.
140 of October
1886 and, on
October 26, 1886,
at 2 o'clock in the
afternoon, the
foundation stone
of the Athenaeum
Palace was laid.

The Athenaeum building was built in two
stages. In the first, located between 1886-
1889, the actual building was built, the main
body, above which the dome was erected. In
the second stage, 1893-1897, an annex was
added to the rear of the edifice. Although the
internal division is well known, we remind you

In ceea ce priveste materialele, s-a precizat
sarcina serviciului de arhitectura al Ateneului
Roman sa puna la dispozitia constructorului
,Loata piatra de care va fi nevoie sa fie
amplasata concomitent cu ridicarea zidariei
acolo unde va fi nevoie, toate grinzile de fier
cu lungimile exacte dupa locuri, toate
coloanele din fonta sau fier si tot ce va fi
nevoie in constructie in afara celor prevazute
in seria de preturi care a servit la licitatie, vor
fi date in timp precum si acoperirea. ". Ca
anexa la contract gasim si seria preturilor in
baza carora antreprenorul Dobre Nicolau s-a
angajat, la 27 iunie 1886, sa execute
lucrarile.

5.Piatra de temelie a fost pusa la 26
octombrie 1886

Pentru a putea incepe lucrarile, la 1
septembrie 1886, Albert Galéron prezinta o
parte din completarile solicitate si un
memoriu n care arata ca ,pentru a pastra un
aspect monumental al edificiului, sistemele
de utilizare a metalului. schelet pe zidarie”,
subliniind in continuare ca ,acest schelet
este un ansamblu
foarte solid si
deosebit de potrivit
pentru tarile
S Up us e
cutremurelor”.
Primaria
Municipiului
Bucuresti  emite
autorizatia de
construire nr. 140
din octombrie
1886 si, la 26
octombrie 1886, la
ora 2 dupa-
amiaza, a fost
pusa piatra de
temelie a Palatului
Ateneului.

Cladirea Ateneului a fost construitd in doua
etape. In prima, situata intre anii 1886-1889,
a fost construita cladirea propriu-zisa, corpul
principal, deasupra caruia s-a ridicat cupola.
In a doua etapa, 1893-1897, a fost adaugata
0 anexa in spatele edificiului. Desi diviziunea
interioara este binecunoscuta, reamintim ca,

22



that, through four "winding stairs", you reach
the large conference and concert hall, the
"head room of the edifice", with a diameter of
28.5 m and a height of 16 m.

6. Odobescu, delighted with the "master
warp" of the roof

The hall has a ceiling above it, suspended by
means of tie rods from the metal framework
of the dome. The frame of this dome,
remarkable for its form and simplicity of
construction, as well as for its elegance and
lightness, is made of mild steel. It consists of
20 radially arranged rafters, central closing
ring and "warming" rings. The rafters consist
of a tin heart and two angle brackets, forming
a T-section. They rest at the top on the
closing ring and at the bottom on the wall.
The inner diameter of the dome is 29.16 m,
and the height is 13 meters. The weight of
the frame, together with the window frames,
is 42,000 kg, which means 63 kg/m2 of
covering area.

The design and construction were done by
the Beuchelt company from Grunberg,
specialized in bridges and metal
constructions, with which a
contract was concluded on
February 9, 1887. The
contract stipulated in point 11
that "the company will be
responsible for the supply for
2 years

from the provisional receipt ".

The design engineer was |.
Schwalbach. Since it was
assumed that the plaster,
together with the decoration of
the ceiling, could crack due to
the expansion of these bars
(ties), a calculation was
carried out (in 1886!) taking
into account the influence of
temperature on the
deformations and stresses
produced in these bars, the conclusions
being later confirmed by reality. The metal
construction of the dome arrives in the
country in the second half of May. The
assembly of the dome begins in June 1887
and ends in November.
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prin patru ,scari seroase”, se ajunge in sala
mare de conferinte si concerte, ,Sala de cap
a edificiului”, cu diametrul de 28,5 m Si
inaltimea de 16 m.

6. Alexandru Odobescu, incantat de
»urzeala maestru” a acoperigului

Sala are un tavan deasupra ei, suspendat
prin intermediul unor tiranti de cadrul metalic
al cupolei. Cadrul acestei cupole, remarcabil
prin forma si simplitatea constructiei, precum
si prin eleganta si usurinta sa, este realizat
din otel moale. Este format din 20 de caprlorl
dlspuse radial, inel de inchidere central si
inele de ,,Tncélzire Capriorii constau dintr-o
inima de tabla si doud colturi, formand o
sectiune in T. Ele'se sprulna n partea de sus
pe inelul de inchidere si in partea de jos pe
perete. Diametrul interior al cupolei este de
29,16 m, iar inaltimea este de 13 metri.
Greutatea tocului, Tmpreuna cu tocurile
ferestrelor, este de 42.000 kg, ceea ce
inseamna 63 kg/m2 suprafata de acoperire.

Proiectarea si constructia au fost realizate de
firma Beuchelt din Grunberg, specializata in
poduri si constructii metalice,
cu care s-a incheiat un
contract la 9 februarie 1887.
Contractul prevedea la pct. 11
ca ,firma va raspunde de
furnizarea pentru 2. ani de la
primirea provizorie”.

Inginerul proiectant a fost |I.

Schwalbach. Deoarece s-a
presupus ca tencuiala,
impreuna cu decorarea

tavanului, ar putea crapa din
cauza expansiunii acestor
bare (legaturi), s-a efectuat un
calcul (in 1886!) tindnd cont de
influenta temperaturii asupra

deformatiilor si  tensiunile
produse 1in aceste bare,
concluziile fiind ulterior

confirmate de realitate. Constructia metalica
a domului ajunge in tara in a doua jumatate
a lunii mai. Asamblarea domului incepe in
iunie 1887 si se incheie in noiembrie.



Alexandru Odobescu expressed himself very
vividly about this montage in 1888, on
February 14: "The roofs were finished only in
iron and zinc and they were very cleverly
fitted in their mastery to withstand the cold of
winter and the heat of summer, because - let
it be said - the young managing architect
communicated to me the curious information
that between the 30 degrees of heat last July,
when the covering of the dome was placed,
and the 28 degrees below zero about a
month ago, that is, in the unprecedented of
thermometric mercury in a space of 58
degrees, the Athenaeum's ironwork
expanded only by 12 cm".

The central dome, covered with zinc, ends
with an ornamental crown from which the
tripod emerges, reminiscent of a masterpiece
of Greek architecture - the choragic
monument of Lysicrates (also called the
"lantern of Demosthenes"), symbolizing the
award given to the Hellenic victors in poetic,
oratory and artistic struggles.

7. Storck, the author of the monumental
stairs

The best quality materials were used for the
exterior and interior finishing works, and the
execution was entrusted to skilled craftsmen
and artists. Let us only remember that the
execution of the four Carrara marble stairs
was contracted to the sculptor C. Storck, who
was, however, asked to submit "a small
sample of a ready-
made staircase"
before the work
began.

The stucco work
for the marble
imitation on the
columns of the
central rotunda is
the work of the

Axerio brothers
from Slanic
Prahova (who

also had a
reputable plaster
factory), for which
they were
awarded the
Knight's Cross medal.

Alexandru Odobescu s-a exprimat foarte viu
despre acest montaj in 1888, la 14 februarie:
,<Acoperisurile au fost finisate doar din fier si
zinc si s-au montat foarte abil in maiestria lor
pentru a rezista la frigul iernii si la caldura
verii, caci — sa se spune — tanarul arhitect
manager mi-a comunicat curioasa informatie
ca intre cele 30 de grade de caldura din iulie
anul trecut, cand s-a pus invelisul cupolei, si
cele 28 de grade sub zero in urma cu
aproximativ. o luna, adica 1in cea
nemaiintalnita. de mercur termometric intr-
un spatiu de 58 de grade, feroneria Ateneului
s-a extins doar cu 12 cm”.

Domul central, acoperit cu zinc, se termina
cu o coroana ornamentala din care iese
trepiedul, care aminteste de o capodopera a
arhitecturii grecesti - monumentul coragic al
lui Lisicrate (numit si ,lanterna |lui
Demostene”), simbolizand premiul acordat
elenului. finvingatori 1n lupte poetice,
oratorice si artistice.

7. Storck, autorul scarilor monumentale

Pentru lucrarile de finisaje exterioare si
interioare s-au folosit materiale de cea mai
buna calitate, iar executia a fost incredintata
unor mesteri si artisti priceputi. Sa ne
amintim doar ca executia celor patru scari de
marmura de Carrara a fost contractata
sculptorului C. Storck, caruia i s-a cerut totusi
sa prezinte ,un mic esantion de scara gata
facuta” inainte de
inceperea
lucrarilor.

Stucatura pentru
imitatia de
marmura de pe
coloanele rotondei

centrale este
opera fratilor
Axerio din Slanic
Prahova (care

aveau si o fabrica
de tencuieli de
renume), pentru
care au fost
distinsi cu medalia
Crucea de
Cavaler.
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The works were carried out at a very fast
pace, so that, on November 10, 1887, the
masonry, roof, plastering, side closings,
carpentry, windows, glazing, works that
amounted to 513,797, 52 lei were finished.
8. Inauguration

On February 14, 1888, at 8:30 p.m., the cycle
of annual conferences began in the new
place, in a small room on the ground floor,
because the inside of the big room was not
yet finished. The construction will be
completed in 1889.

On that occasion, as a gesture of gratitude
for the one who put his skill and soul into the
creation of this edifice, on March 26, 1889, a
"Deed of Gratitude" was created for
Constantin Esarcu, signed by King Carol |
and all the members founders of the
"Atheneul Roman" Society. This document
was inscribed on two marble slabs (2.75*3m)
fixed in the rotunda of the Athenaeum, as a
reminder.

Lucrarile au fost efectuate la o foarte mare
ritm rapid, astfel ca, la 10 noiembrie 1887, au
fost finalizate zidaria, acoperisul, tencuielile,
inchiderile laterale, tamplarie, ferestre,
geamuri, lucrari in valoare de 513.797, 52 lei.

8. Inaugurare

La 14 februarie 1888, la ora 20.30, a inceput
ciclul conferintelor anuale in noul local, intr-o
incapere mica de la parter, pentru ca
interiorul incaperii mari nu era inca terminat.
Constructia va fi finalizata in 1889.

Cu acea ocazie, ca un gest de recunostinta
pentru cel care si-a pus priceperea si sufletul
in realizarea acestui edificiu, la 26 martie
1889 a fost intocmit pentru Constantin
Esarcu un ,Act de recunostintd”, semnat de
Regele Carol | si toti membrii fondatori ai

Societatii ~<Atheneul Roman”.  Acest
document a fost inscris pe doua placi de
marmura (2,75*3m) fixate 1in rotonda

Ateneului, ca reamintire.

Coordinator: Cretu Catalina

Webography:
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Iconography:
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Fig. 5: https://www.autorii.com/scriitori/alexandru-odobescu/mihnea-voda-cel-rau-text.php
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Connect the dots

Joke

Did you hear the one about a chemist who was reading a book
about helium?
He couldn’t put it down

Connect the dots!

EPM - History of Science and Technology




MAZE

Help the rocket land on Earth!

Riddle

You can’t see me, but | can see ?'/]ou. To be more specific, | see through.
What am 1?
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CROSSWORD PUZZLE

Complete the crossword puzzie!

Across

1. Northern Hemisphere season that begins in
March

3. Month when Earth is farthest from the Sun
5. Earth's farthest point from the Sun

7. When the Sun is directly overhead at noon on
the equator

9. No sunset here on summer solstice (two words)

10. Earth’s closest point to the Sun
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1. Southern Hemisphere season that begins in
December

2. Earth’s orbit is not a perfect
3. Month when Earth is closest to the Sun

4. Shortest day in Northern Hemisphere (two
words)

6. Invisible line around Earth’s waist

8. Earth’s of rotation is tilted 23.5*
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Arduino Quadcopter -
Operation Principle and
Component Parts

1. Introduction

The purpose of this paper is to describe the
parts of a quadcopter controlled by an
Arduino R3 or an Arduino Mega board. The
construction of a quadcopter, the code of a
quadcopter will be described in future
papers, and other things such as attaching
sensors and the programming of a drone’s
behavior based on the sensor’s readings will
be described in upcoming articles.

2. What is a quadcopter?

A quadcopter is a type of vehicle that does
not require a pilot to be on-board, it has four
individually controlled motors allowing it to
be easily controlled and maneuvered. With
no on-board personnel, they can be
controlled either through a transmitter hold
by a pilot, or by an “on-board calculator”. The
difference between a quadcopter (Fig. 1.a)
and a drone (Fig. 1.b) is that a drone is a
vehicle that can move either through water,
on earth and through air, and a quadcopter is
a member of the drone’s subclass that
moves through air.

Fig. 1a: Quadcopter

For the construction of this quadcopter, |
used parts that are accessible online, parts
that do not need to be welded together,
allowing a relatively easy disassembly and
the reusage of parts.

Arduino quadcopter -
Principiul de functionare si
parti componente

1. Introducere

Scopul acestei lucrari este de a descrie
structura si componentele unui quadcopter,
controlat de o placa Arduino R3 sau Arduino
Mega. Construirea quadcopterului,
programul quadcopterului, precum si aplicatii
ca: atasarea unor senzori Si programarea
comportamentului dronei in functie de
indicatiile senzorului vor fi descrise in articole
viitoare.

2. Ce este un quadcopter ?

Un quadcopter este un tip de vehicul fara
pilot uman la bord, care are 4 motoare
controlate individual, permitand astfel o mai
usoara controlabilitate si manevrabilitate.
Quadcopterele, neavand persoane la bord,
sunt comandate fie prin telecomanda, fie de
catre un calculator de bord. Diferenta dintre
un quadcopter (Fig. 1.a) si o drona (Fig. 1.b)
este ca o drona este un vehicul care se
deplaseaza ori pe apa, pe uscat sau prin aer,
pe cand un quadcopter se poate misca doar
prin aer.

Fig. 1b: Drone

Pentru construirea acestui quadcopter am
folosit piese accesibile online, in mare parte
parti care nu necesita lipirea mai multor
componente unele de altele, permitand astfel
dezasamblarea relativ usoara si refolosirea
pieselor.




3. How does a quadcopter work?

A quadcopter moves by having four motors
positioned on a framework (Fig. 2). The
motors, that are positioned diagonally, spin
in the same direction. If the spinning direction
would be the same for every motor, the
quadcopter would act like a helicopter with a
damaged wing.
Generally, a
quadcopter  relies
on the data received
by certain on-board
sensors, such as a
tilt sensor, to be
able to stay in the
air. This sensor is
paramount as it is
impossible to fly a
quadcopter without
one- without it, the
weight of each
individual part
cannot be
distributed perfectly on the frame and the
wind might modify the inclination.

When it comes to how the motors work, they
require an Electronic Speed Controller (ESC)
that can control the speed of the motor (fig.
3.). This ESC is connected to the motor
through three wires (In image 3, BLDC Motor
Connectors), the middle

one is the cable for the

signal, and the other two

are the ones that transport

the power from the motor.

To make the motor spin in

the opposite direction, it is

enough to interchange

those two wires with each

other.

'\_‘_J
Additionally, this ESC is [/« Motr Comection
also connected to the
battery, through the wires
labeled  “Power” and
“GND” from figure 3 and to the Arduino board
through the wires labeled “Servo Motor
Connections”, through which the speed of

the motor can be controlled.

Finally, to control the direction for flight of the
quadcopter, it is enough to spin certain
motors faster than others.

Fig. 2. Motor’s spin directions

Servo Motor Connections

3. Cum functioneaza un quadcopter?
Un quadcopter se deplaseaza cu ajutorul
celor 4 motoare, fixate pe un cadru (Fig. 2).
Motoarele plasate pe diagonala unul fata de
celalalt se invart in aceeasi directie. Daca
sensul ar fi acelasi pentru toate motoarele,
atunci quadcopterul s-ar comporta ca un
elicopter a carui
elice posterioara nu
mai functioneaza.
In  general, un
quadcopter se
bazeaza pe datele
primite de la anumiti
senzori, precum un
senzor de inclinatie,
pentru a-si putea
mentine pozitia n
aer. Acest senzor
este obligatoriu
deoarece zborul cu
quadcopterul
devine imposibil-
fara acesta, greuatea fiecarei piese nu poate
fi distribuitd egal pe cadru, vantul reusind
astfel sa modifice inclinatia vehiculului.
Cand vine vorba de functionarea motoarelor,
ele au nevoie de un controler electronic de
viteza (ESC) care poate sa controleze
turatia motorului (Fig. 3).
Sistemul ESC este
conectat la motor prin
intermediul la 3 conectori
(in Fig. 3, BLDC Motor
Connectors), cel din mijloc
- este conectorul pentru
semnal, iar celelalte doua
stabilesc directia in care
se invarte rotorul
motorului. Pentru a
e = schimba sensul de rotatie,
este suficient sa inversam
cele doua conectoare.
Controlerul ESC este
conectat si la baterie, prin
cablurile ,Power” si ,GND" , indicate in Fig. 3
si la placa Arduino, prin conectorii ,Servo
Motor Connections”, prin care se poate
controla viteza motoarelor.

in cele din urma, pentru a controla directia de
zbor al quadcopterului, este de ajuns sa
turam anumite motoare mai rapid decat
celalalte.




In image 4, one can se how to control a
drone:

“Throttle” symbolizing the flight upwards and
downwards,

“Pitch” symbolizing the flight forwards and
backwards,

“‘Roll” symbolizing the
flight to the left and to

in Fig. 4 se poate urméri principiul de control
al zborului pentru un quadcopter:

,1hrottle” simbolizadnd zborul mai sus sau
mai jos,

,Pitch” simbolizdnd zborul in fata sau in

»Roll” simbolizand
zborul in stanga sau

the right and

| How to Fly a Drone: Controls of Quadcopter |

dreapta, iar

Yaw” symbolizing the
spin of the quadcopter
in clockwise or
counter-clockwise
direction.

Throttle

X oo

Move down Move up

,Yaw” simbolizand
invartirea dronei in
sens de ceasornic sau
invers.

Roll

a3 I

Bend left Bend Right

4. Necessary
components

To build a quadcopter
one needs a certain
amount of parts.

4. Componente
necesare
Pentru a construi un

Rotate left quadcopter avem

Rotate right

These can be split up
in two categories,
necessary parts and
optional parts.

Necessary parts:

*Motors

Electronic Speed Controller (ESC)
*Frame

*Arduino board

sInertial Measurement Unit (IMU)
-Battery

*Transmitter and receiver
*Propellers

Optional parts:
*Video camera
*Ultrasonic sensor
Infrared sensor etc.

When it comes to the role of the parts, each
one has a separate role. The frame has the
role to support all the additional parts. It is
usually stable and durable, the utilized
material is generally wood or carbon fiber.
Carbon fiber is to be preferred because it is
lighter and more resistant, but it is also more
expensive.

The Inertial Measurement Unit includes a
sensor that is used to measure the inclination
of the quadcopter. Next, the balance of the
device will be programmed by the developer.

O Normal speed ) High Speed

Fig. 4. Control principles of the quadcopter

nevoie de un anumit
numar de piese.
Acestea se impart in
piese obligatorii si piese optionale.

Piese obligatorii :

*Motor

*Controler electronic de viteza (ESC)
«Cadru

*Placa Arduino

*Unitate inertiala de masura (IMU)
*Baterie

*Transmitator si receptor

*Elice.

Piese optionale :
*Camera video
*Senzor ultrasonic
*Senzor infrarosu etc.

In ceea ce priveste rolul pieselor, fiecare are
un unul separat. Cadrul are rol de sustinere
a tuturor pieselor. Cadrul trebuie sa fie stabil

si  durabil, materialul utilizat pentru
constructia lui este, in general, lemnul sau
fiora de carbon. Fibra de carbon este
preferabila deoarece este mai rezistenta si
mai usoara, insa este si mai scumpa.

Unitate inertiala de masura (IMU) include un
sensor care poate masura inclinatia
quadcopterului, urménd ca mentinerea
pozitiei de echilibru in zbor sa fie programata
de catre proiectant.




The battery has the purpose of supplying
with power each component. The transmitter
and the receiver have the role of controlling
the quadcopter. The Arduino board has the
role of interpreting all the received data from
the sensors and the transmitter and to control
the motors.

The propellers have the role of lifting and
maintaining the quadcopter in the air. They
have to be of proper length so that the motor
can fly the device. In general, the material
used for the propellers is either plastic or
carbon fiber, the carbon fiber being the
preferred material of the producers.

5. Conclusions

We now know the difference between a
drone and a quadcopter, which are the
necessary parts and the optional parts of a
quadcopter, how to choose the parts and
how the flying of a quadcopter works

Bateria are rolul de a alimenta fiecare
componenta. Telecomanda are rolul de a
controla quadcopterul. Placa Arduino are
rolul de a interpreta toate datele primite de la
senzori sau telecomanda si de a controla
turatia motoarelor.

Elicele au rolul de a ridica si de a mentine
quadcopterul in aer. Ele trebuie sa aiba o
lungime potrivita pentru ca motoarele sa
poata ridica aparatul de la sol. In general
materialul folosit pentru elice este plasticul
sau fibra de carbon, fibra de carbon fiind
materialul preferat de producatori.

5. Concluzii

Stim acum care este diferenta dintre o drona
si un quadcopter, care este principiul de
control al miscarii quadcopterului, ce
componente sunt necesare, obligatorii i
optionale, cum sa ne alegem piesele si cum
se realizeaza zborul unui quadcopter.

Coordinator: Monica Grosu
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Photovoltaic Effect and its
Applications

1. Introduction

Electricity is important and no one could
imagine their lives without it
nowadays. What is even more
significant is the way in which
electrical energy is produced.
In  Romania, for instance,
people are wusing pollutant
energy sources because there
are many thermal power
plants. A progress should be
made in what concerns the
renewable, unpollutant energy
sources, photovoltaic (PV)
systems being one of the
solutions. These systems
operate based on the
photovoltaic effect, through
which the light energy is converted into
electrical energy.

The aim of this article is to present the history
of the PV technologies, an

analysis of the photovoltaic

effect, to describe some

specific  applications, to

know more about the

photovoltaic technology and

to raise awareness

regarding the importance of

using renewable energy.

2. Historical steps in the
development of the PV

cells Fig. 2. Russel Ohl (1898-1987)

In 1839, Alexandre Edmond Becquerel
(1820-1881) (Fig. 1) first observed the
photovoltaic effect on silver and platinum
electrodes which were exposed to sunlight:
an electric potential difference appears
between the electrodes. So, sunlight energy
can be converted in electric energy!

Fig. 1. Alexandre-Edmond
Becquerel (1820-1881)
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Transilvania University
Brasov
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Efectul fotovoltaic si
aplicatile lui

1. Introducere

Electricitatea este importanta si nimeni nu si-
ar putea imagina viata fara ea
in prezent. Ceea ce este si mai
important este modul in care
este produsa energia electrica.
In Romaénia, de exemplu,
oamenii inca folosesc surse de
energie poluanta, deoarece
exista multe termocentrale
electrice. Ar trebui sa se
inregistreze progrese in ceea
ce priveste sursele de energie
regenerabile, nepoluante,
sistemele fotovoltaice (PV)
fiind una dintre solutii. Aceste
sisteme functioneaza pe baza
efectului fotovoltaic, prin care
energia luminoasa este transformata in
energie electrica.

Scopul acestui articol este de a prezenta
istoria tehnologiilor
fotovoltaice, o analizéd a
efectului fotovoltaic, de a
descrie  unele  aplicatii
specifice, de a afla mai multe
despre tehnologia
fotovoltaica si de a creste
gradul de constientizare cu
privire la importanta utilizarii
energiei regenerabile.
& 2. Etape istorice in
dezvoltarea celulelor PV

In 1839, Alexandre Edmond Becquerel
(1820-1881) (Fig. 1) a observat pentru prima
data efectul fotovoltaic asupra electrozilor de
argint si platina care au fost expusi la lumina
soarelui. O diferenta de potential electric
apare intre electrozi. Asadar, energia
soarelui poate fi transformata in energie
electrica!




A few years later, in 1873, Willoughby Smith
(1828-1891) described the manifestation of
this incredible effect on selenium bars.

Russell Ohl (1898-1987) (Fig. 2) highlighted
the existence of the regions n and p (mobile
negative and positive electrical charges) in
silicon. The event took place in 1939. Then,
in 1940, he created the first solar cell.

P semiconductor
lllrfc?un holes) \

F-N Junction

{depletion region) ™

Cativa ani mai tarziu, in 1873, Willoughby
Smith (1828-1891) a descris manifestarea
acestui efect incredibil asupra barelor de
seleniu.

Russell Ohl (1898-1987) (Fig. 2) a evidentiat
existenta regiunilor n si p (sarcini electrice
negatlve si pozitive moblle) in siliciu.
Evenimentul a avut loc in 1939. in 1940, a
creat prima celula solara.

. Structure of a PV cell

In 1954, Calvin Fuller (1902-1994)
developed a process to dope silicon (to
control n and p charges). After almost 20
years, the efficiency of the manufactured
silicon solar cells has been increased by 50%
compared to the previous ones through
technological innovation.

3. From the photovoltaic cells to the
photovoltaic systems

A photovoltaic (PV) cell is an
electronic device having as
main components: an n-type
semiconductor and a p-type
semiconductor (Fig. 3).

n

Intsncitate (A)
-

When solar radiation hits the
PV cell, the photons with

1000 W/m?

600 Wim2

200 Wim?

in 1954, Calvin Fuller (1902-1994) a
dezvoltat un proces de a dopa siliciul (pentru
a controla sarcinile n si p). Dupa aproape 20
de ani, randamentul celulelor PV din siliciu
fabricate a crescut cu 50 % fatd de cele
anterioare.

3. De la celule fotovoltaice la sisteme
fotovoltaice

O celula fotovoltaica (PV) este
un dispozitiv electronic care
are drept componente
principale un semiconductor
de tip n si un semiconductor
de tip p (Fig. 3).

Cand radiatia solara loveste
celula PV, fotonii cu suficienta

sufficient energy can cause the 0.1
separation of electrical
charges: electrons go to the
negative electrode and holes to
the positive one. The voltage
obtained can be applied to an electric load
and a current will flow through the PV cell.

Tentiune (V)

Fig. 4. Voltage-Current characteristic
of a Si PV cell at different
values of the light intensity

03 04 05 energie pot produce o
separare a sarcinilor electrice.
Electronii merg la electronul
negativ si golurile la cel
pozitiv. Tensiunea obtinuta

poate fi aplicatd unui consumator electric si
un curent va trece prin celula PV.




The voltage induced in the PV cell depends
on the intensity of the light radiation. When
the intensity of the light radiation increases,
the voltage and the intensity of the current
generated by the PV cell also increase (Fig.
4).

In the evolution of PV cells, several
technologies have been developed.
*Wafer-based PV technology — Crystalline
silicon is used for creating wafer-based cells,
which are fabricated from slices of either
single-crystal or multicrystalline silicon. The
crystalline-silicon photovoltaics heavily rely
on great amounts of silicon and their
production costs are relatively high (Fig. 5).

Fig. 5. Water-based PV cell

* Thin-film PV technology — Thin-film solar
cells belong to the second generation.
Currently, they are widely used in building
integrated PV systems. The thin-film solar
cells can be produced more
cheaply, but they wuse
materials of limited
availability (Fig. 6).
*Multi-junction PV technology
— Multiple p-n junctions from
different semiconductor
materials are used for
constructing  multi-junction
solar cells. The electric
current will be produced by
each material's p-n junction
in  response to various
wavelengths of light (Fig. 7).

4. PV Systems

A PV system has the following structure: the
base unit is the PV cell. These cells are
connected in series and form a PV module.
The modules are series-connected and

|1

Middle Junction
e | Y
|

Fig. 7. Multi-junction PV cells

Tensiunea indusa in celula PV depinde de
intensitatea radiatiei luminoase. Cand
intensitatea radiatiei luminoase creste,
tensiunea si intensitatea curentului generate
de celula PV cresc, de asemenea (Fig. 4).

in evolutia celulelor fotovoltaice, au fost
dezvoltate mai multe tehnologii.

» Tehnologia PV bazata pe Wafer — siliciul
cristalin este utilizat pentru crearea celulelor
pe baza de placi, care sunt formate din felii
de siliciu monocristal sau multicristalin.
Celulele fotovoltaice de acest tip necesita
cantitati mari de siliciu, iar costurile lor de
productie sunt relativ mari (Fig. 5).

4

Fig. 6. Thin-film PV cell

Tehnologia PV cu pelicula subtire — celulele
solare cu pelicula subtire apartin celei de-a
doua generatii. In prezent, acestea sunt
utilizate pe scara larga in construirea
sistemelor fotovoltaice integrate. Celulele
solare cu pelicula subtire pot fi
produse mai ieftin, dar
utilizeaza materiale cu
disponibilitate limitata (Fig. 6).
*Tehnologia PV cu multiple
jonctiuni p-n — Mai multe
jonctiuni din diferite materiale
semiconductoare sunt utilizate
pentru construirea celulelor
solare cu multiple jonctiuni p-
n. Curentul electric va fi
produs de jonctiunea p-n a
fiecarui material ca raspuns la
diferite lungimi de unda ale luminii (Fig. 7).

4. Sisteme PV

Un sistem PV are ca unitatea de baza celula
PV. Aceste celule sunt conectate in serie si
formeaza un modul PV. Modulele sunt
conectate in serie si creeaza un panou PV,




create a PV panel, more PV panels form a
PV array. Finally, the PV arrays are parallel-
connected and we obtain a PV power plant,
as shown in Fig. 8.

There are many
advantages of PV
systems, such as
the reduced
environmental
impact, the silent
operation and the
long functional
lifetime, of about 20
years.

However, some
disadvantages can
also be identified:
the conversion efficiency is low, under 25%,
and the energy is less available in cloudy
weather.

Applications:

The electricity produced from a PV system is
in the form of direct current (DC). Many
electronic devices use DC electricity,
including phones or laptops.

For multiple applications, the alternating
current (AC) electricity is required. For this
reason, the PV systems include also an
inverter to convert direct current electricity
(DC) into alternating current electricity (AC).

5. Conclusions

The photovoltaic (PV) effect was discovered
by Alexandre Edmond Becquerel at the
beginning of the 19th century and, thanks to
this discovery, we have been using solar
energy in the form of electricity since the 20th
century.

There are many technologies for
manufacturing PV cells and PV systems.
People should highly focus on increasing the
conversion efficiency of the PV systems and
on using renewable energy sources. This is
how everyone’s lives will be positively
influenced.

Fig. 8. The structure of a PV system

mai multe panouri PV formeaza un sir PV. in
cele din urma, sirurile PV sunt conectate in
paralel si obtinem o centrala electrica PV,
asa cum este ilustrat in
Fig. 8.

Exista multe avantaje
ale sistemelor
fotovoltaice, cum ar fi:
impactul redus asupra
mediului, functionarea
silentioasa si durata
lunga de viata, de
aproximativ 20 de ani.
Cu toate acestea, pot
fi identificate si unele
dezavantaje:
randamentul
conversiei este
scazut, sub 25%, iar energia este mai putin
disponibila in conditii de vreme rea.

Aplicatii:

Energia electrica produsa dintr-un sistem
fotovoltaic este sub forma de curent continuu
(CC). Multe dispozitive electronice folosesc
curent continuu, inclusiv telefoanele sau
laptopurile.

Pentru aplicatii mai vaste, este necesara
energia electrica de curent alternativ (CA).
Din acest motiv, sistemele fotovoltaice includ
si un invertor pentru a transforma marimile
de curent continuu (CC) in energie electrica
de curent alternativ (CA).

5. Concluzii

Efectul fotovoltaic (PV) a fost descoperit de
Alexandre Edmond Becquerel la inceputul
secolului al XlX-lea si, datorita acestei
descoperiri, Tncepand cu secolul XX, energia
solara este folosita sub forma de electricitate.
Exista multe tehnologii pentru fabricarea
celulelor fotovoltaice si a sistemelor
fotovoltaice.

Oamenii ar trebui sa se concentreze in mare
masura pe cresterea randamentului
sistemelor fotovoltaice si pe utilizarea
surselor regenerabile de energie. Astfel,
viata tuturor va fi influentata pozitiv.

Coordinator: Helerea Elena




Bibliography:

[1] Bhuwan Pratap Singh a , Sunil Kumar Goyal a,1" , Prakash Kumar Solar PV cell materials
and technologies: Analyzing the recent developments, Materials Today: Proceedings, Volume
43, Part 5, 2021, Pages 2843-2849

[2] P. Mints, "Photovoltaic industry price behavior 1975 through 2015, drivers, patterns and
outcomes," 2016 IEEE 43rd Photovoltaic Specialists Conference (PVSC), Portland, OR, USA,
2016, pp. 3331-3334, doi: 10.1109/PVSC.2016.7750283.

[3] M. A. Green, "Photovoltaics: coming of age," IEEE Conference on Photovoltaic Specialists,
Kissimmee, FL, USA, 1990, pp. 1-8 vol.1, doi: 10.1109/PVSC.1990.111582.

[4] P. A. Vladimirovich, "The Main Problem of Photovoltaic Energy and Possible Ways to Solve
It: Historical and Technical Approach," 2019 International Conference on Engineering
Technologies and Computer Science (EnT), Moscow, Russia, 2019, pp. 112-116, doi: 10.1109/
EnT.2019.00030.

[5] F. Meillaud et al., "Latest developments of high-efficiency micromorph tandem silicon solar
cells implementing innovative substrate materials and improved cell design," 2011 37th IEEE
Photovoltaic Specialists Conference, Seattle, WA, USA, 2011, pp. 003588-003588, doi:
10.1109/PVSC.2011.6185923.

[6] P. Engelhart et al., "R&D pilot-line production of multi-crystalline Si solar cells with top
efficiencies exceeding 19%," 2011 37th IEEE Photovoltaic Specialists Conference, Seattle, WA,
USA, 2011, pp. 001919-001923, doi: 10.1109/PVSC.2011.6186327.

Webography:

https://www.apricus.com/solar-pv-systems-pv-panels-19.htmi
https://energyeducation.ca/encyclopedia/Photovoltaic_system#:
~:text=A%20photovoltaic%20(PV)%20system%20is,

massive %20utility%2Dscale%20generation%20plants.
https://electromed.ro/wp-content/uploads/2015/03/1-Energie-fotovoltaica.pdf

Iconography:

Fig. 1: https://ro.wikipedia.org/wiki/Alexandre-Edmond_Becquerel

Fig. 2: https://www.apricus.com/

Fig. 3: https://www.apricus.com/PV-Panels-pd45605927.html

Fig. 4: https://www.researchgate.net/figure/l-V-characteristics-for-the-temperature-variation-
between-0-and-75C_figs 312317924

Fig. 5: https://www.researchgate.net/figure/Two-types-of-silicon-wafers-for-solar-cells-a-156-
mm-monocrystalline-solar-wafer-and_fig17_ 260582305

Fig. 6: https://www.quora.com/What-is-the-advantage-of-thin-film-solar-panel

Fig. 7: http://large.stanford.edu/courses/2010/ph240/weisse2/

Fig. 8: https://eepower.com/technical-articles/understanding-the-composition-of-a-solar-cell/




Plesa Georgiana-Madalina
Transilvania University
Brasov

georgianamadalinaplesa@gmail.

The life and work of André
Marie Ampeére

1. Introduction

The first science to qualify the magnetic
effects of the electric current, André Marie
Ampére (b. 20 January 1775, Lyon, France —
10 June 1836, Marseille) was one of the
founding fathers of electromagnetism. The
name of ,ampere” was also given in honour
of the French physicist for his many
contributions to the development of
electromagnetism.

In this article we will analyze the life of the
great physicist A. M. Ampére and his many
contributions to the scientific world.

2. Biographical dates

André Marie Ampére was
born into a prosperous
bourgeois family at the
height of the French
Enlightenment. The son of
Jean-Jacques Ampeére, a
wealthy merchant and a
justice of the peace in Lyon,
Ampére received an
extensive education thanks
to the family's social status.

French Enlightenment
masterpieces  such as
Georges-Louis Leclerc's
Histoire naturelle, generale
et particuliere and Denis
Diderot's Encyclopedie
d'Alembert became
Ampére's true teachers.

The great physicist and mathematician
André Ampére met his end during a visit to a
provincial high school in Marseille on 10
June 1836. In 1869, friends of his son Jean-
Jacques brought his remains back to Paris to
be buried in the Montmartre cemetery.

Fig. 1. André Marie Ampeére

Viata si opera lui André
Marie Ampere

1. Introducere

Primul cercetator care a calificat efectele
magnetice ale curentului electric, André
Marie Ampére (n. 20 ianuarie 1775, Lyon,
Franta — 10 iunie 1836, Marsilia) a fost unul
dintre parintii fondatori ai
electromagnetismului. De asemenea,
denumirea de ,amper” a fost data in cinstea
fizicianului francez, pentru numeroasele sale
contributii  in dezvoltarea electromagne-
tismului.

In cadrul acestui articol se va face o analiza
asupra vietii marelui fizician A. M. Ampére,
dar si asupra multiplelor contributii ale
acestuia in lumea stiintifica.

2. Date biografice

André Marie Ampére s-a
nascut intr-o familie
infloritoare  burgheza la
apogeul lluminismului
francez. Fiul Iui Jean-
Jacques Ampére,
comerciant Tinstarit si un
judecator de pace din Lyon,
Ampeéere are parte de o
educatie vasta  datorita
statului social al familiei..

Capodoperele lluminismului
francez precum ,Histoire
naturelle, generale et
particuliere” a lui Georges-
Louis Leclerc sau
.-encyclopedie d’Alembert” a
lui Denis Diderot au devenit
adevaratii profesori ai lui
Ampere.

Marele fizician si matematician André
Ampere si-a gasit sfarsitul in timpul unei
vizite la un liceu de provincie, la 10 iunie
1836, la Marsilia. In 1869, prietenii fiului sau
Jean-Jacques i-au adus ramasitele inapoi la
Paris, pentru a fi ingropate in cimitirul
Montmartre.




3. Professional life

André Marie Ampére had a brilliant scientific
career, first as a professor of physics and
chemistry at the Ecole Centrale in Bourg-en-
Bresse, then as a professor of mathematics
at the Ecole Polytechnique in 1809.

In addition to the positions he held until 1828
at this high school, Ampére also taught
philosophy and astronomy at the University
of Paris in 1819-1820, and in 1824 he was
offered the position of head of the
department of experimental physics at the
Collége de France.

4. Founder of electromagnetism

On 1 January 1820, his friend Frangois Arago
(1786-1853) demonstrated to members of
the French Academy of Sciences the
discovery of the Danish physicist Hans
Christiaan Orsted (1777-1851) that a
magnetic needle is deflected by an adjacent
electric current.

Orsted, while still at
university, discovered the
connection between
electricity and
magnetism in a very

3. Viata profesionala

André Marie Ampére a avut parte de o
cariera stiintifica stralucita, find mai intai
profesor de fizica si chimie la Ecole Centrale
din Bourg-en-Bresse, apoi primeste catedra
de matematica la ,Scoala Politehnica”, in
1809.

Pe langa pozitiile dobandite pana in 1828 la
aceasta inalta scoala, Ampeéere a predat in
1819-1820 si cursuri de filozofie, si
astronomie la ,Universitatea din Paris”, iar in
1824 i s-a oferit functia de sef de catedra de
fizica experimentala la ,Collége de France”

4. intemeitorul electromagnetismului

in data de 1 ianuarie 1820, prietenul sau
Francois Arago (1786—-1853), a demonstrat
in fata membrilor ,Academiei Franceze de
Stiinte” descoperirea fizicianului danez Hans
Christiaan Orsted (1777-1851), si anume, ca
un ac magnetic este deviat de un curent
electric adiacent.

Jrsted, in timp ce era
inca la facultate, a
descoperit legatura
dintre electricitate si
magnetism intr-un

simple experiment (Fig.
2). He showed that a wire
through which an electric
current flow can deflect
the magnetic needle of a
compass from its
direction towards the
north pole.

Francois Arago also showed that when an
electric current pass through a cylindrical
spiral of copper wire, the iron filings are
attracted as if they were a magnet, and that
they detach when the current ceases.

Following these demonstrations, Ampére
developed an enormous desire to investigate
the phenomenon intensively, and eventually
the discovery of the magnetic action of
electric current was made and
electromagnetism was founded.

The physicist discovered that if an electric
current of intensity | flows through a
conducting wire, it produces a magnetic field
around it, characterized by a quantity called
magnetic induction B. (Fig. 3.)

Fig. 2. Orsted's experiment

experiment foarte
simplu (Fig. 2). Acesta
a aratat ca un fir prin
care trece curent
electric poate devia
acul magnetic al unei
busole de la directia sa
spre polul nord.

Francois Arago, a aratat, de asemenea, ca la
trecerea unui curent electric printr-o spirala
cilindrica din sadrma de cupru, pilitura de fier
este atraga ca si cum ar fi un magnet, si ca
se desprinde atunci cand curentul inceteaza.

In urma acestor demonstratii in interiorul lui
Ampére a luat nastere o dorinta imensa de a
cerceta intens fenomenul, si in cele din urma
s-a ajuns la descoperirea actiunii magnetice
a curentului electric si implicit la intemeierea
electromagnetismului.

Fizicianul a descoperit ca daca printr-un fir

conductor trece curentul electric de
intensitate |, acesta produce un camp
magnetic in jurul sau, caracterizat printr-o
marime numitd inductie magnetica B. (Fig.
3.)




Extending Drsted's
experimental work, Ampeére
applied mathematics to the
generalization of physical
laws from the experimental
results he had performed
(Fig. 4).

Ampére's most important
achievement, called
Ampére's law, showed that
the force F acting on a
conductor is directly
proportional to the length L of
the conductor, the intensity |
of the current flowing through
the conductor, the magnetic
induction B, and the cosine
of the angle between the
conductor and the direction of the magnetic
field:

F=B-I-L-cos a (1)

In the following experiments, the scientist
showed that two parallel conducting wires,
through which electric currents flow, repel or
attract each other, depending on the direction
of the
currents:  if
the currents
flow in the
S a m e
direction - the
conductors
attract, and if
they flow in
the opposite
direction - the
conductors
repel.

Coulomb's
law was
already
known in the 1770s, showing that two
electrified bodies in a given medium,
considered to be point-like in relation to the
distance between them, attract or repel each
other, depending on the type of electric
charge. The interaction force is directly
proportional to the product of the moduli of
the electric charges g1 , g2 and inversely
proportional to the square of the distance r
between them:

191°q2|
[Fizl = |Fp| = k'%

(2)

Fig. 3. Magnetic effect of
electric current

Fig. 4. Installation for demonstrating magnetic field
action on a conductor anii

Extinzand activitatea

experimentala a lui QOrsted,
Ampére a aplicat
matematica in generalizarea
legilor fizice din rezultatele
experimentale efectuate
(Fig. 4).
Cea mai importanta
realizare a lui Ampeére,
numitd legea Iui Ampére,
arata ca forta F care
actioneaza asupra unui
conductor este direct
proportionald cu lungimea L
a conductorului, cu
intensitatea | a curentului
care trece prin conductor, cu
inductia  magnetica B,
precum Si  cosinusul unghiului dintre
conductor si directia campului magnetic:

F=B-l-L-cos a (1)

in urmatoarele experimente, omul de stiinta
a aratat ca doua fire conductoare, paralele,
strabatute de curenti electrici, se resping sau
se atrag reciproc, in functie de sensul
curentilor:
daca curentii
trec in
aceleasi
directie -
conductorii se
atrag si daca
trec in sens
O p u s,
conductorii se
resping.

Se cunostea
deja, inca din
1770,

legea lui
Coulomb, care arata ca doua corpuri
electrizate aflate intr-un anumit mediu,
considerate punctiforme in raport cu distanta
dintre ele, se atrag sau se reping, in functie
de felul sarcinilor electrice. Forta de
interactiune este direct proportionala cu
produsul modulelor sarcinilor electrice q1, g2
si invers proportionala cu patratul distantei r
dintre ele:

191°q2|
[Fizl = |Foq| = k- 122

r

(2)




For vacuum and air, the constant k has the
value:

N 2

k =910 A=
c
The mathematical relation deduced by
Ampére for the interaction force between two
parallel conductors flowing with currents has
the same form as Coulomb's law, describing
the electromagnetic interaction between two
conductors located at distance d and flowed
by currents of intensity 11 and 12:

1L

|Fial = |Faul = k- az (3)

Later, this relationship was
used to define the unit of
measurement for electric
current.

The ampere is the intensity of

Pentru vid si aer, constanta k are valoarea:

2

k = 910”7
C

Relatia matematica dedusa de Ampére
pentru forta de interactiune dintre doua
conducoare paralele parcurse de curenti are
aceeasi forma, ca legea Ilui Coulomb,
descriind interactiunea electromagnetica
dintre cele doua conductoare situate la
distanta d si parcurse de curentii de
intensitate 11 si 12:

1L

|Fial = |Faul = k- az (3)

Mai taziu, acesta relatie a fost
folosita pentru a defini
unitatea de masura pentru
intensitate curentului electric.
Amperul este intensitatea

the constant electric current
which, flowing through two
very long parallel straight
conductors placed in a
vacuum at a distance of one
metre from each other,
produces between these
conductors a force of 210-7 N
per metre of length.
Ampere's dedication and skill anchored his
science in the emerging fields of
experimental physics, paving the way for the
development of electrodynamics.

Ampére also provided an understanding of
the electromagnetic relationship, theorizing
the existence of an "electrodynamic
molecule" (precursor to the idea of the
electron) which served as the building block
of electricity and magnetism. Using this
physical understanding of electromagnetic
interaction, Ampére contributed to the
physical description of electromagnetic
phenomena that has been demonstrated
both empirically and mathematically.

5. Galvanometer

Andre Marie Ampére was the first to develop
techniques for measuring electricity in order
to carry out his experiments. He built an
instrument that used a free-moving
magnetized needle (a compass) to measure
the flow of electricity. Further refinement of

F=2x10""N

Fig. 5. Definition of ampere

curentului electric constant
care, circuland prin doi
conductori rectilinii paraleli si
foarte lungi, asezati in vid la
un metru distanta unul de
altul, produce intre acesti
conductori o fortd de 210-7 N
pe fiecare metru de lungime.
Devotamentul si priceperea
lui Ampere au ancorat stiinta sa in domeniile
emergente  ale fizicii  experimentale,
deschizand calea dezvoltarii
electrodinamicii.

Ampére a oferit, de asemenea, o intelegere
relatiei electromagnetice, teoretizand
existenta unei "molecule electrodinamice"
(precursorul ideii de electron) care a servit ca
element constitutiv al electricitatii  si
magnetismului. Folosind aceasta intelegere
fizica a interactiunii electromagnetice,
Ampére a contribuit la descrierea fizica a
fenomenelor electromagnetice care au fost
demonstrate atat empiric, cat si matematic.

5. Galvanometrul

Andre Marie Ampére a fost primul care a
dezvoltat tehnici de masurare a electricitatii
pentru a-si putea realiza experimentele.
Acesta a construit un instrument care folosea
un ac magnetizat in miscare libera (o busola)
pentru a masura fluxul de electricitate.




this instrument is known as the
galvanometer. an apparatus with which
electrical voltages and electric current
intensities can be measured.

Basically, a simple modern
galvanometer is an instrument
in which a free pivoting coil
and an attached needle are
placed in the magnetic field of
a permanent magnet. When
an electric current pass
through the coil, it
experiences a torque due to
the interaction of the current
with the magnetic field. As a
result, the coil pivots and the
needle are deflected in
proportion to the current
flowing through the coil.

The ammeter, later named
after the definition of the
ampere as a unit for
measuring the intensity of
electric current. (Fig. 7)

6. The
fluorine

discovery of

Ampére did not limit his
scientific  interests  to
mathematics and physics,
but had a wide range of research interests,
including philosophy and astronomy. He was
particularly interested in chemistry. In fact,
prior to his work in electromagnetism, he
made significant contributions to chemistry.

Ampére discovered and named the element
fluorine. In 1810, he showed that the
compound we now call hydrogen fluoride
(HF) consisted of hydrogen and a new
element: the new element had properties
similar to those of chlorine, he said (Fig. 8).

7. Conclusions

The world of science owes Ampére much for
his discoveries in the field of electrical
phenomena and beyond. His scientific
interests were extremely broad, including
studies in mathematics, physics, chemistry,
history and psychology.

Fig. 7. Ammeter

Perfectionarea  ulterioara a  acestui
instrument este cunoscuta sub numele de
galvanometru. un aparat cu care se poate
masura tensiunile electrice si
intensitatile curentului electric.

Practic, un  galvanometru
modern  simplu este un
instrument in care o bobina
pivotanta libera si un ac atasat
sunt plasate in campul
magnetic al unui magnet
permanent. Atunci cand un
curent electric trece prin
bobina, aceasta sufera un
cuplu  datorat interactiunii
curentului cu cdmpul magnetic.
Ca urmare, bobina pivoteaza,
iar acul este deviat
proportional cu curentul
care trece prin bobina.

Ampermetrul, a fost
denumit mai tarziu, dupa
definirea amperului ca
unitate de masurare a
intensitatii curentului
electric (Fig. 7)

6. Descoperirea fluorului

Ampére nu si-a limitat
interesul  stiintific doar la
matematica si fizica, ci a avut o vasta arie de
cercetari, incluzand filozofia si astronomia. A
fost interesat in mod deosebit de chimie. De
fapt, Tnainte de lucrarile sale in domeniul
electromagnetismului, a adus contributii
semnificative in domeniul chimiei.

Ampere a descoperit si a denumit elementul
fluor. in 1810, a aratat c& compusul pe care
noi il numim astazi fluorura de hidrogen (HF)
era format din hidrogen si un nou element:
noul element avea proprietati similare cu cele
ale clorului, spunea el (Fig. 8).

7. Concluzii

Lumea stiintei ii datoreaza lui Ampére multe
pentru descoperirile sale in domeniul
fenomenelor electrice si nu numai. Interesele
sale stiintifice au fost extrem de vaste,
incluzand studii Tn domeniul matematicii,
fizicii, chimiei, istoriei si psihologiei.




André-Marie Ampere
made the revolutionary
discovery that a wire
carrying electric current
can attract or repel
another wire next to it
that is also carrying
electric  current. The
attraction is magnetic,
but no magnets are
needed for the effect to
be observed.

Understanding Ampere's law  allows
engineers to calculate the magnetic field
around a loop, which is useful in studying the
magnetic field produced by NMR magnets. In
addition to calculating the magnetic field,
engineers use Ampere's law to determine the
amount of current and voltage needed to
create a functional circuit board to perform
the desired tasks.

In honor of all of A. M. Ampeére's scientific
work, the Ampére Museum has been set up
in Poleymieux au Mont d'Or, 15 km from
Lyon, in the house where the scientist spent
his youth. Documents about Ampére's life
and his fundamental experiments are on
display. A rich collection of instruments and
apparatus traces the history of electricity
from antiquity to the present day.

] ,
Fig. 9. House of Electricity Museum

Fig. 8. Hydrogen Flouride

André-Marie Ampere a
facut descoperirea
revolutionara ca un fir
care transporta curent
electric poate atrage
sau respinge un alt fir
de langa el care
transporta, de
asemenea, curent
electric. Atractia este
magnetica, dar nu sunt
necesari magneti pentru ca efectul sa fie
observat.

intelegerea legii lui Ampere le permite
inginerilor sa calculeze campul magnetic din
jurul unei bucle, ceea ce este util in studierea
campului magnetic produs de magnetii RMN.
Pe langa calculul cémpului magnetic,
inginerii folosesc legea lui Ampere pentru a
determina cantitatea de curent si tensiune
necesara pentru a crea o placa de circuit
functionala pentru a indeplini sarcinile dorite.

In cinstea intregii activitati stiintifice a lui A.
M. Ampere la Poleymieux au Mont d'Or, la 15
km de Lyon, in casa in care omul de stiinta
si-a petrecut tineretea, s-a infiintat muzeul
Ampeére. Sunt expuse documente despre
viata lui Ampére, precum si experimentele
sale fundamentale. O bogatd colectie de
instrumente si aparate urmareste istoria
electricitatii din antichitate pana in prezent.

s

Fig. 10. Induction room of
Ampeére's Museum
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