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Prezentarea principalelor directii de fizica
. Optics

. Physics, Applied

. Physics, Atomic, Molecular & Chemical
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. Physics, Mathematical
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. Physics, Nuclear

. Physics, Particles & Fields
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Prezentarea altor directii de fizica
10. Astronomy & Astrophysics

11. Crystallography

12. Instruments & Instrumentation
13. Spectroscopy

Comparatie cu situatia din alte tari privind domeniul fizica

Principalele domenii stiintifice in care fizica isi aduce o contributie substantiala :Chemistry, Polymer Science,
Materials Science, Nanoscience & Nanotechnology, Nuclear Science & Technology, Engineering, Other Fields
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Variatia numarului de articole publicate in raport cu revista si factorul de impact pentru domeniile principale de
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Principalele directii de fizica
Cooperare internationala

Numar de tari pe directii de cercetare

PHYSICS, FLUIDS & PLASMAS ]
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PHYSICS, ATOMIC, MOLECULAR & CHEMICAL

PHYSICS, MATHEMATICAL

OPTICS

PHYSICS, MUCLEAR

PHYSICS APPLIED

PHYSICE, PARTICLES & FIELDS

PHYSICS, MULTIDISCIPLIMNARY

0 0 20 30 40 30 &0 7O

. . Numarul de tari din care provin co-autorii variaza
*Germania, Franta, Italia intre 41 de tari pe directia PHYSICS, FLUIDS &
*SUA, Japonia PLASMAS si 64 de tari pe directia PHYSICS,

MULTIDISCIPLINARY. Domeniile intense de
cooperare internationala (cu un numar de tari
intre 55 si 60 ) sunt Physics, Particles &Fields,

Physics, Applied si Physics, Nuclear.
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in OPTICS (detalii centrale)

Reteaua de colaborari internationale
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Sinteza interactiilor dintre diverse domenii ale fizicii

sau arii tematice ale altor discipline in care fizica
are aplicatii
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Harta de retele de co-citare ( Co-citaton Network Map)
pentru Romania in perioada 1996- 2008, bazata pe
schema de clasificare Scopus a ariilor stiintifice (27 de
domenii majore) SCimago Journal & Country Rank (

http://www.scimagojr.com).
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Fizica din RO in context international

Pozitia fizicii din Romania in Europa de Est Pozitia fizicii din Romania la nivel mondial
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Fizica din RO in context international
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ROMANIAN PHYSICS IN WORLD

Documents Citable documents Citations self-citations  Citations per doc indHEX
20 Traine 18.630 15,578 94 254 31.345 5,30 78
21 Lsrael 18,595 15,438 258.415 51.736 14,42 141
22 EBelgium 17,730 17.532 206,806 44 450 12,82 115
24 Austria 12.381 12.271 182.114 33.235 16,45 132
25 ﬁlic 11.09& 11.036 94 963 25208 9,49 87
26 Denmark 11.040 10,537 179,567 30213 16,65 127
27 Finland 10,724 10,630 128.71% 28.966 13,11 100
28 Creece 9,902 5821 95.905 23.107 10,93 28
29 Hong Keng 9,623 5554 100.575 20,106 11,55 a7
20 Tutkey 9.144 5093 52.933 20.212 7,02 5
31 Singapore 8.762 B.700 68,5659 14,263 8,17 71
32 Romania 8.576 8.541 54.265 14.279 7.85 67
33 Hungary 8.486 5426 27883 15.074 10,97 27
34 Argentina 8.265 5212 69,059 17.961 8,00 71
35 Portugal 2.108 5015 74987 18763 10,94 25
36 Morwa 3.646 2613 63163 12 687 15,49 23
27 Slowakia 5.028 5.001 41.352 9154 5,00 72
39 Bulgaria 4 691 4659 38.148 7.841 9,27 £}
41 Treland 4 381 4332 43 640 8377 12,14 72
44 Slowenia 3430 =402 32.041 7.208 10,49 &0
48 Croatia 2493 2468 23498 5,396 10,03 58
a0 Lithuania 2.229 2.221 12,896 4.124 7,16 41
&1 Estonia 1.184 1.174 11.073 2807 10,27 47
&2 Latwia 1.075 1.072 7.958 2.008 75 26




Criterii calitative: citari pe document fizica (1)

CITATION S PER. DOCUMENT FOR. PHYSICS IN SCIMAGO 2010

Country

20 B2 Hong Kong
21 = Hungary

12 g Fortugal

23 1= CGreece

24 5= Iceland

25 gy Slovenia

26 Estonia

27 @ Japan

28 = South Africa
29 == Croatia

30 fam Chile

31 == Armenia

32 | Czech Republic
33 e South Korea
34 g Bulgana

35 == Singapore
36 g Foland

37 o Slowvalia

38 — Argentina
39 Brazil

40 Tatwan

41 & India

42 ol Mexico

43 2 Iran

44 Wiet Nam
45 § Romania
46 == Latwia

47 g Venezuela
48 Ju Georgia

40 g Lithuaria

50 Russian
B Fedemtion

51 = Turkey
51 @l China

Documents

0.623
3436
8.108
9.902
327
3430
1.1584
162.161
3582
2493
3141
21343
11.096
40423
4.691
8762
33.141
5.028
8.265
25.930
24.200
41478
12.676
4.949
958
8.576
1.075
1.342
1.237
2229

104.413

0.144
134.098

Citable
documents

0554
2426
2015
0821
324
3402
1.174
160.852
3550
2468
3127
2334
11.036
40.172
4659
700
32,937
5.001
2212
25783
24.029
41.077
12.586
4017
953
8.541
1.072
1.333
1.232
221

103.949

0.093
133.544

Citations elf-Citations

100.575
87.883
74.987
95.905
2966
32.041
11.073
1.590.342
31.847
23.498
25.236
21.353
94963
334462
38.148
8. 569
275.680
41.352
9.059
201.340
131.044
303.639
93.389
25.416
6.148
54.265
7.958
0.138
8750
12.806

744158

52.933
716732

20,106
19.074
18.763
23.107
606
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2807
633,896
6118
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A.231
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Doc,

11,55
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949
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9,00
9,00
8.67
8,64
8,29
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8.05
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785
7,5
7,46
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7.02
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3
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Fizica din RO-Citari per doc, loc 45
7.85 citari/doc


../ROMANIA in SCIMAGO/Cites per doc Romania in world.doc

Criterii calitative: citari pe document toate disciplinele (1)

CITATIONS PER DOCUMENT ALL FIELDS IN SCIMAGO 2010

. Citations
Citable oo Self- H
Country | Docurments docurnents Citations Citations per index
Docurment

40| i Czech . 83563 91278 649 726 165673 769 168

Eepublic ’
41 | = Latvia 5426 2,374 38.170 &.137 7.40 L]
42 | g Slovenia 29,493 28922 192,212 44 163 7,27 104
43 | g Lithuania 12 834 12,630 72953 16.624 7,32 a3
44 | g Wenezuela 17 580 17.168 115,854 19,204 7.14 100
45 | m Foland 208744 206,235 1217141 | 373845 6,91 213
46 | s Georgia 44390 4426 27136 3897 6,68 58
47 | @  Armenia 5,610 5.548 35844 6783 &, 6 72
48 | = Tran 68401 66918 261974 105 B8 6,97 83 Discipline de cercetare din
49 | om Slovakia 25274 34417 211727 48 365 6,39 114 RO-Citari per doc
50 |Em  Turkey 171 .04% 162252 836 307 259 644 6,37 144 loc 60 5.24 citari/doc
51 | @l Albania 649 630 2703 403 £ 30 28
52 | mm Pulgaria 298293 297399 174 657 =4 480 6,20 101
23 | @mE Mdaysia 29166 28456 122,942 23.912 6,20 ]
54 | i India 2835360 276276 2107271 | 728613 6,09 206
e Euwat 8. 780 2.590 48,357 8132 5,91 o8

Thited
26 | = Arab 5908 2542 41,981 5,608 5,90 58

Emirates
57 | = Egvpt 47420 46731 239 623 55012 5,62 a5
58 Wlorocco 15,952 15477 30,545 16,0351 5,48 &9
29 iiig;a 26,763 25588 134758 12,320 2,35 27
60 gy Romania | 42.320 41.858 |186.021 | 45,957 5.24 97
61 | Jordm 10,751 10.599 46 485 8142 5,20 a3
62 |E Tunisia 17783 17.249 67,659 16,222 5,15 &1
£3 | = Croaba 21.748 30.897 145,119 36,722 5,14 95
64 | @ Algena 11.664 11.560 42 679 5760 5,12 57
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Criterii calitative: indice Hirsch (l11)

FIZICA RO-CEL MAI RIDICAT INDICE HIRSCH din 16 DOMENII

Hirsch index-Scientific fields Romania,
(SCIMAGO 2010)

Economics and Finance =
Social Sciences
Energy
Neuroscience
Agricultural and Biological Sciences
Computer Science
Immunology and Microbiology
Mathematics
Environmental Science
Chemical Engineering
Materials Science
Engineering
Biochem, Genetics and Mol Biol
Chemistry
Medicine
Physics and Astronom
All fields

———

Scientific fields

0O 10 20 30 40 50 60 70 80 90 100

Hirsch Index
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Contributia fizicii

Chemistry, Physical

117 74%
250 16.50%

5.05%
14.50%

200

Chem, Anahytical

Phiys, Condens Matter

Materials Sci, Multidisciplinary
Phiys, Applied

Materials Sci, Coatings and Films

12.7% 12.7% Phys, Atomic, Molecular and Chem

150

Record Count

100

50+

Metallurgy and Metallurgical Eng
Engineering, Chemical
Chemistry, Applied
Environmental Sciences

5.87% ¢ gy

4.28% 4 07%

D I M I i I i I

Polymer Science

Record Count

Subject Area

Matorials Science, Multdisciplinary
Engneering Cheouica;

Physics Condensed MMattar

Chamistry, Applied

hiaterials Science. Characterization & Testing
Chamisty, Organic

Chamistry, Physical

Phoysics, Applied

Biccheaustry & MMolecular Biclogy

3.06%n faserials Seionce, Bicrmatarials

:.63-9': 53'“1 :.5:-9

Subject Area

it

Record Count

Record Count

n alte domenii

Univ Bucuresti

300 4{20.08% NILPRE
1 Univ Babes Belyai
250 Matl Inst Mat Phys
| Alexandru loan Cuza Univ
Inst Phys Chem
200+ Tech Univ lasi
) 1'-5?‘“1*. — Univ Politeh Buc
150 4 ' Natl Inst Res & Dev Isotop & Mol Techn
g a5e¥V Univ Timizoara
1 7.45%
100 4 G107 %
. ] 15 4.35% ;o 358%
o r T T T — T T T 1 - 1 1 ° 1
Institution

500

400

300

200

100

Patru Poni Inst Macromol Chem

Gh Asachi Tech Univ

Univ Alexandru Ioan Cuza

Univ Politehn Bucuresti

Univ Bucharest

Gr T Popa Univ Med and Pharm
Valahia Univ Targoviste

B & D Inst Elect Engn

Matl Inst Mat Phys

Matl Inst Laser Plasma and FRadiat Phys

-

; 2.19%1.75

Institution



Contributia fiz

Materials Science

IC

11 Tn alte domenii

Cca 60% incadrabila in trei domenii de fizica
(Physics, Applied; Optics si Physics, Cond. Matter)

Imstitution

Tech Univ Cluj Mapoca

hail Inst Res & Dew Tech Phys ]
Petru Poni Inst Macromol Chem ]
Rormanian Acad

Liniv Bucharest

Univ Politish Buc
Liniv Babes Bolyai
Aleandru loan Cuza Univ

Mat Inst Mat Phys

Materials Science, Institutions

MILPRP

100 200 300 400 500 G00
Record Count

00

Subject Area

Materials Science,Multidisciplinary

Materials Science, Subject Area

Construction & Buildind Techmnology

Materials Science, Paper & Wood

Meatallurgy and Metallurgical |

Engineering

Manoscience and Manoctechnology
Materials Science, Ceramics
Materials Science, Coatings and Filns
Chemisiry, Physical

Physics, Condensed Matier

Optics

Physics, Applied

T

1000 1500
Record Count

500

2000

2500

Domeniu cvasiintegral legat de fizica

2000

1500

1000

Racord Count

500 +

4204 %

44 51%

Physics, Applied

Optics

Phiysics, Condensed Matter

Chemistry, Physical

Mamoscience and Manotechnology
Metallurgy and Metallurgical Emgineering
Construction and Building Technology
Materials Science, Coating and Films
Chemistry, Multidisciplinary

Mechanics

13.60%

5.78% 5 gst

383%
"655'355,21|.D1”_b
| | T

,_mubject Area

Institution

Mat. Science, Multidisciplinary, Institutions

RALUCA RIPANINST RES CHEM
LI..CHN BLAGA UNN

TRANSILVANIA L.Nl-" BRASOV
WU

POLITEHN UNY TMSOARA

OV IDIES UNDS

TECH UNN CLLU NAPCCA

MATL INST RES & DEV ISOTOPA MOL TECHNOL
GH ASACHITECH UNIY
PETRU PON INST MA CROMOL CHEM
NATL INST RES & DEV TECH PHY'S
ROMAMIAN ACAD
HATL MNST LASER PLASMA & RADIAT PHYS

UM BUCHAREST

ALEKANDRL IDAMN CLZA UNN

LINDY EF\BE... EIO YM

UNIN POLITEHN

NATL INS“TM"-T =H‘|"._u

HH e

200 400
Record Count

500

800




Contributia fizicii in alte domenii

Manoscience&Nanotechnology, Subject Area

ELECTROCHEMSTRY
CHEMSTRY, ANALYTICAL |
BIOTECHNOLOGY & APPLIED MICROSIOLOGY |
BIDPHYSICS |

METALLURGY & METALLURGICAL ENGINEERING |
OPTICS |

ENGINEERING, MULTIDISCIPLINARY |
CHEMISTRY, APFLIED |

=
]
=
=
=
—
—
 E—
CHEMISTRY, MULTIDISCIPLINARY |
CHEMSTRY, PHYSICAL |
PHYSICS, COMDENSED MATTER |
PHYSICS, APPLIED |
I |

Sulbject Area

EMGINEERING, ELECTRICAL & ELECTROMNIC |
MATERIALS SCIENCE, MULTIDISCIPLINARY |

Domeniul este ilustrat de un numar relativ mic
de publicatii deoarece:

-a fost introdus abia in 1995 de SCIE cu 26 de
reviste, avand azi 36 de reviste.

- exista un mare numar de articole legate de
Nanoscience si Nanotechnology care apar in
domeniul Physics, Applied ( set de 113 reviste,
multe dintre ele cu factor mare de impact,
printre care mentionam: Adv. Mater., Appl.
Phys. Lett.,Nature Mat., J. Appl. Phys.

- sunt multe reviste care contin chiar in titlu
sintagma nano neincluse in domeniul
Nanoscience and Nanotechnology (de ex. J.
Nano Research, J. Nanoelectronics and
Optoelectronics, Nano, Nano Research,
Nanoscale, Nanoscale Res. Lett,,etc

Nanoscience&Nanotechnology

Conexiuni cu Mat. Science, Multidisc;
Physics, Applied ;Cond. Mat.;

Unele reviste au factori de impact ridicati (de
ex. Journal of Nanoscience and
Nanotechnology, Microporous and
Mesoporous Materials, J. Phys. Chem C,
Nanotechnology, Physica E).

Nanoscience &Nanotechnology, Institution

O UNIY BUCHAREST

B MATL IMST MAT PHYS

O ACAD ROMARS,

O UKW POLITEHN
BUCUREST]

B UNIY BABES BOLYAI

O ALEXANDRL QAN CUZA

LN
B IMT BUCHAREST




Record Count

200

150

100 S

50

Contributia fizicii Tn alte domenii

H1.11%

Instruments & Instrumentation
Chemistry, Inorganic & MNuclear
Physics, Atomic, Molecular & Chemical
Physics, Particles & Fields
Spectroscopy

Physics, Muclear

Radiclogy, Muclear Medicine & Medical Imagining

Chemistry, Analytical

22.40% 55 579, Engineering, Electrical & Electronic

Envircnmental Sciences

19.07%

14 44%
11.11%

Record Count

250

200

54T

9.32% g gou

Record Count

300 +

150 4

100 4

53 09% Muclear Science & Technology

IFIN HH

Univ Bucharest

Natl Inst Mat Phys

Univ Babes Bolyai

Inst Mucl Res

Politehn Univ Bucharest
Alexandru loan Cuza Univ
Inst Space Sci

Inst Atom Phys

17.22% INCDIE ICPE CA

9.62% 5.51%

0.20% £ rrop

3.80% 2 22% 1 grag

0.55%

Subject Area

Engineering, Electrical & Electronic

Institution

Phy=ics, Apphed

Instruments & Instrumentation
Computer Science, Artificial Infellizence
Automaton & Confrol Systens
Manoscrence & MNanoteclnology
Engmeermg, Mulhdizerphnary

Materials Science, Multidiseiplnary
Phy=ics, Condensed Matter

Optics

Mechanies

585% 2 sopg m gy

5.65% 5.45% .
4.66% 4 6% 3 770,
30T

Subject Avea

Fecord Count

3504
300-
250.
1004
150

100

34.3%%
Univ Politehn Bacorest

Tech Univ Cluaj

Univ Bucharest

Politeh Univ Timisoara

Gh Asachi Tech Univ

Univ Alexandm Ioan Cuza

Matl Inst Fes & Dev Tech Phys Iasi
Watl Inst Mat Phys

Stefan cel Mare Univ Suceava

) Univ Craiova

g 5.13% 7 730¢

Institution Name



Sinteza prezentarii

-analiza scientometrica detaliata a principalelor directii de cercetare (arii
tematice) identificate/selectate anterior. Studiul, bazat aproape integral pe
date obtinute direct din Web of Science, se axeaza pe urmatoarele
aspecte: dinamica publicarii, contributia institutionala (principalii ,actori’),
principalele reviste in care s-a publicat, cooperarile internationale, precum
si conexiunile/corelatiile intre diferitele domenii.

-aceste aspecte sunt prezentate mai ales pentru cele 9 arii tematice SCIE
considerate cele mai caracteristice fizicii: Optics; Physics, Applied; Physics,
Atomic, Molecular & Chemical; Physics, Condensed Matter; Physics, Fluids
& Plasmas; Physics, Mathematical, Physics, Multidisciplinary; Physics,
Nuclear; Physics, Particles & Fields.

-pentru restul de arii tematice considerate se prezinta mai ales legatura cu
alte domenii, principalele institutii si reviste.

-a fost prezentata o comparatie cu situatia fizicii din alte tari. Analiza s-a
bazat pe accesul la portalul SCimago Journal & Country Rank
(http://www.scimagojr.com) care utilizeaza baza de date SCOPUS; desi
categoriile tematice tratate difera intrucatva clasificarea SCIE, analiza
permite pozitionarea Romaniei in context international (mondial, Europa de
Est si de Vest) pentru anumite domenii ale fizicii si conexe.



Concluzii

1. Fizica romaneasca a produs in ultimul deceniu prin cele 9 domenii de fizica
mentionate circa o treime din publicatiile indexate de ISI pentru Romania. Procentul
de citari obtinut de aceste lucrari este de cca 50% din totalul citarilor obtinute de
publicatiile cu autori romani in toate domeniile.

2. Dintre cele 9 domenii cele mai productive sunt Physics, Applied si Optics.

3. Procentele cele mai mari de articole citate se inregistreaza la domeniile Physics,
Nuclear; Physics, Particles &Fields; Physics, Atomic, Molecular & Chemical .

4. Indicatorul Cn (cu si fara autocitari)/Pn variaza intr-o plaja relativ larga. Cele mai
mari valori (intre 7 si 9) apar la domeniile Physics, Nuclear ; Physics, Particles
&Fields; Physics, Fluids and Plasmas .

5.Doua domenii (Physics, Nuclear si Physics, Condensed Matter) publica sistematic
un numar mare de articole in reviste cu factor de impact ridicat.

6. Indicele Hirsch calculat pentru cele 9 domenii variaza intre 20 si 45. Cele mai mari
valori se obtin pentru Physics, Multidisciplinary, Physics, Nuclear si Physics,
Applied. Indicele Hirsch al fizicii (H=62 dupa WoS si H=67 dupa SCIMAGO 2010) din
Romania are cea mai mare valoare din toate disciplinele stiintifice (locul 19 in UE si
38 pe plan mondial).



6. Analiza institutionala arata prezenta in primele cinci din fiecare domeniu a
acelorasi sase institutii (trei institute de pe Platforma Magurele si trei universitati
considerate cele mai mari din Romania) a caror profil de specializare se poate
clar contura:

IFIN-HH: Physics, Nuclear; Physics, Particles & Fields; Physics, Mathematical;
Physics, Atomic, Molecular & Chemical;

UB: Chemistry, Physical; Physics, Multidisciplinary; Physics, Nuclear;

INFM: Phys. Cond. Matter; Physics, Applied; Mat. Science, Multidisciplinary;

UBB: Physics, Mathematical; Physics, Applied; Optics;

INFLPR: Phys, Fluids & Plasmas; Mat. Science, Coatings & Films;

UAIC: Phys, Fluids & Plasmas; Physics, Applied; Physics, Multidisciplinary.
Exista de asemenea institutii care apar in pozitii mai modeste ale unor arii
tematice (UPB, UVT, UC, INOE, ITIM)

8. O analiza bazata pe SCimago Journal & Country Rank arata ca Romania se
situeaza pe pozitia 32 din 127 de tari analizate (locul 41 pentru toate disciplinele
cumulate).Dintre cele 16 domenii stiintifice , fizica are cea mai buna pozitie.
Fizica din Romania ocupa locul 15 in UE, devansand Ungaria, Portugalia, Irlanda,
Slovacia, Bulgaria, Slovenia si tarile baltice. La nivelul domeniului fizica,
indicatorul citari/document este superior celui din Europa de Est, dar este la
circa 40-50% din cel al Europei de Vest.

9. Contributia fizicii din Romania din punct de vedere al numarului de publicatii
cu impact international a crescut accentuat la nivel regional in perioada 2001 -
2008, ridicandu-se de la circa 3% la 7%. O crestere constanta se observa si la
nivel mondial unde contributia a ajuns aproape la 1%.

10. Majoritatea domeniilor principale din fizica au beneficiat de cooperari
internationale intense.



7. Analiza revistelor pe domenii a revelat ca doua domenii (Physics, Nuclear si
Physics, Condensed Matter) publica sistematic un numar mare de articole in
reviste cu factor de impact ridicat. Exista doua domenii (Optics si Physics, Applied)
care publica masiv in JOAM , revista de factor de impact redus. Domeniul Physics,
Multidisciplinary contine atat articole in reviste cu factor de impact ridicat cat si in
reviste romanesti cotate recent ISI.

8. O analiza bazata pe SCimago Journal & Country Rank arata ca Romania se
situeaza pe pozitia 32 din 127 de tari analizate (locul 41 pentru toate disciplinele
cumulate). Pozitii mai bune decat aceasta medie sunt inregistrate de directiile de
cercetare: Atomic and Molecular Physics, and Optics, Nuclear and High Energy
Physics si Physics and Astronomy (miscellanous). La nivel regional (Europa de
Est, 23 de tari) pozitia Romaniei in ce privegte productia globala de fizica este pe
locul 5 dupa tari ca Rusia, Polonia, Ucraina si Cehia. Contributia fizicii din
Romania din punct de vedere al numarului de publicatii cu impact international a
crescut accentuat la nivel regional in perioada 2001 — 2008, ridicandu-se de la
circa 3% la 7%. O crestere constanta se observa si la nivel mondial unde
contributia a ajuns aproape la 1%. La nivelul domeniului fizica, indicatorul
citari/documente este superior celui din Europa de Est, dar este la circa 40-50%
din cel al Europei de Vest.

9. Majoritatea domeniilor principale din fizica au beneficiat de cooperari
internationale intense. Tarile din care provin cei mai multi co-autori sunt Germania,
Franta si Italia din Europa si, din afara Europei, SUA si in cateva cazuri Japonia.



