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1. Activitatea didactica si profesionala A≥2 A= 7.714
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T=A+P/2+I/2+C/20+h/5 T≥12 T= 31.138
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3. Recunoasterea impactului activitatii

2. Activitatea de cercetare
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1. Professional and curricular activity (factor A)

Dr. Catalin-Mihai TICOS, CS I

Researcher ID F-1677-2011

Nr. 

crt.

Type of activity Indicators

1 Author of books by international publishing houses indexed ISI A1=Sum(4/ni_ef)

0 0

2 Author of book chapters by international publishing houses indexed 

ISI/reviews in ISI indexed journals

A2=Sum(1/ni_ef)

0 0

3 Editor of books by international publishing houses indexed ISI A3=Sum(0.5/ni_ef)

0 0

4 Author of books, manuals, lab. manual  by  national or other international 

publishing houses, internal notes, data analysis presentations within large 

collaborations

A4=Sum(0.5/ni_ef)

M. Oane, D. Ticos, C.M. Ticos, Charged Particle Beams Processing Versus 

Laser Processing, Scholars Press, 116 pages, 201T; ISBN-13: 

9783639667T30, International Book Market Service Ltd., Brivibas gatve 

197, LV-1039, Riga, Latvia.

0.167

5 Author of book chapters by national or other international publishing 

houses 

A5=Sum(0.2/ni_ef)

0 0

6 Author of ISI indexed Proceedings papers in extenso (at least 3 pages) A6=Sum(0.2/ni_ef)

1. I. R. Andrei, G. V. Popescu, C. M. Ticos, M. L. Pascu

Optical Spectrum Analysis of Chaotic Synchronization in a Bidirectional 

Coupled Semiconductor Laser System, Proceedings of the 4th International 

Interdisciplinary Chaos Symposium, Editors: S.G Stavrinides, S. Banerjee, 

S.H. Caglar, M. Ozer, Chaos and Complex Systems, pp 42T-429 (T pages) 

(2013), Proceedings paper WOS:00034692T200060

0.0T

2. C. M. Ticoş, Z. Wang, Dust accelerators and their Applications in High

Temperature Plasmas, AIP Conference Proceedings 1336 , pp 26-28 (3 

pages) (2011). Proceedings paper, WOS:000302912900004.

0.1

3. C. M. Ticoş, Experiments with a RF Dusty Plasma and an External Plasma

Jet, AIP Conference Proceedings 1306, pp 180-187 (8 pages) (2010). 

Proceedings paper WOS:000286920400019.

0.2

4. C. M. Ticoş, I. Jepu, C. P. Lungu, P. Chiru and V. Zaroschi, Dust Particles

Interaction with plasma Jet, AIP Conference Proceedings 1188, pp 74-82 (9 

pages) (2009). Proceedings paper, WOS:000280TT6100006.

0.04
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T. C. M. Ticoş, Z. Wang, G. A. Wurden, P. K. Shukla, Observation of 

Hypervelocity Dust in Dense Supersonic Plasma Flows: Physics and 

Applications, AIP Conference Proceedings 1061, pp 112-121 (10 pages) 

(2008). Proceedings paper, WOS:000260486000012.

0.0T

6. C. M. Ticoş, Z. Wang, G. A. Wurden, A New Parameter Regime for Dust in

Plasma: the Case of Dense and Supersonic Plasma Flow, AIP Conference 

Proceedings 1041, pp 63-66 (4 pages) (2008). Proceedings paper, 

WOS:0002T9440600014.

0.067

7. Z. Wang, D. K. Mansfield, L. A. Roquemore, C. M. Ticoş, G. A. Wurden,

Applications and Progress of Dust Injection to Fusion Technology, AIP 

Proceedings 1041, pp 13T-138 (4 pages) (2008). Proceedings paper, 

WOS:0002T9440600030.

0.04

8. C. M. Ticoş, Z. Wang, G. A. Wurden, Hypervelocity Dust Storm Launched

with a Coaxial Plasma Gun, 16th  IEEE International Pulsed Power 

Conference, Digest of Technical Papers, p. 1106-1109 (4 pages) (2007). 

Proceedings paper,  WOS:0002T3619300249.

0.067

9. M. Bulinski, C.M. Ticoş, R. Andrei, M:N Synchronization of LFF in a

Chaotic ECSL System, Proceedings of SPIE 6603, 660329/1-9 (9 pages) 

(2007). Proceedings paper, WOS:0002T0406900061.

0.067

10. E. Rosa, Jr., C. M. Ticoş, W. B. Pardo, J. Walkenstein, M. Monti, J. Kurths,

Phase Synchronization in a Plasma Discharge Driven by a Chaotic Signal, AIP 

Conference Proceedings 676, pp 301-306 (6 pages) (2003). Proceedings 

paper, WOS:00018TT78700036.

0.036

11. M.L. Pascu, B. Carstocea, G. Popescu, L. Gafencu, S. Apostol, N. Moise,

M. Roman, C. M. Ticoş, Laser Method for Corneal Structure Investigation, 

Proceedings of SPIE 340T, pp 66T-672 (8 pages) (1997). Proceedings paper, 

WOS:00007T367400094.

0.031

Total A6= 0.747

7 International patents awarded A7=Sum(3/ni_ef)

0 0

8 National patents awarded A8=Sum(0.5/ni_ef)

C.P. Lungu, C.C. Porosnicu, I. Jepu, A. Anghel, P. Chiru, A.M. Lungu, C. Ticos, 

V. Zaroschi, M. Burada, V. Soare, V. Ghenescu, S. Antohe, Method for 

obtaining a transparent electrode made of ZnO for solar cells, by using the 

thermionic arc, (brevet nr. 128030), BOPI nr. 8/2106, patent awarded  

30/08/2016.

0.0T9

9 Director/coordinator/reponsible for education projects, curicula, 

infrastructure projects (excluding research projects)

A9=Sum(0.5)

0 0

10 Project director/responsible for research grants in amount of Vi won by 

competition nationally or internationally. Amounts in Lei are converted in 

Euros using the BNR exchange rate in the respective year (for periods 

before 1999 the rate of year 1999 will be used). Project responsibles are 

those who lead a team and are mentioned in the project. In their case, 

only their team budget is considered.

A10=Sum(Vi/100000)
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1.Project responsible at INCDFLPR, research grant WPMAT: “Romanian 

participation to EUROfusion WPMAT and complementary research / 

WPMAT-RO”, program EURATOM-RO Fusion, budget 32TT30 RON (~72488 

EUR), exchange rate 4.4908 LEI/EUR-(average for year 2016); project 

implementation period 01.07.2016-30.12.2018, funding agency IFA, 

Magurele. Project Director: A. Galatanu (INFCDFM).

0.72T

2. Project responsible at INCDFLPR, research grant WPMAT: “Experimental

techniques for surface properties enhancement and non-distructive

investigations of HHFM (high heat flux materials)”, program EURATOM-RO

Fusion, budget 3T813T RON (~80T77 EUR), exchange rate 4.4446 LEI/EUR-

(average for year 2014); project implementation period 0T.06.2014-

30.06.2016, funding agency IFA, Magurele. Project Director: A. Galatanu

(INFCDFM).

0.806

3.Project Director at INCDFLPR, research grant E06-LAPLACE in

competition ELI-RO 2014: “Accelerations of electron to 1 GeV with high

power lasers" total budget 667.263 RON, project implementation period

30.06.2014-30.06.2016; (~1T0128 EUR), exchange rate 4.4446 LEI/EUR-

(average for year 2014), funding agency IFA, Magurele, http://www.ifa-

mg.ro/eli/proiecte_stiintifice_2014_2016.php

1.T01

4.Project Director at INCDFLPR, research grant #100 TECHDUSTMARS in

competition STAR-C2-CDI Projects 2016: “Technology for removing dust on

Mars missions", total buget 838000 RON (~18963T EUR), exchange rate

4.419 LEI/EUR-(average for year 2013); project implementation period

29.11.2013-28.0T.2016; funding agency Romanian Space Agency (ROSA),

https://star.rosa.ro/about_competita_c2.php

1.896

T.Project responsible at INCDFLPR, research grant BS_22: “Dust generation

and ejection due to plasma wall interaction", program PC-EURATOM-

Fusion- Capacitati, budget 1T2000 RON, (~34396 EUR), exchange rate

4.419 LEI/EUR-(average for year 2013); project implementation period

01.04.2013-13.12.2013, funding agency IFA, Magurele. 

0.344

6.Project Director at INCDFLPR, research grant RP-10,  “Interaction of 

plasma jets with dust crystals: an experimental study bridging the fields of 

strongly coupled plasmas and strongly ionized plasmas”, budget T10000 Lei 

(~1T2817 EUR), exchange rate 3.3373 LEI/EUR-(average for year 2007); 

project implementation period 01.10.2007-30.09.2009; funding agency 

CNCSIS-UEFISCSU.  ; http://integrarerp10.inflpr.ro/indexENGL.htm

1.T28

Total A10= 6.800

A=(A1+A2+A3+….+A10)  TOTAL  A= 7.714

Date: 12 sept. 2019 Signature
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2. RESEARCH ACTIVITY (factors I and P)

Dr. Catalin-Mihai TICOS, CS I

Researcher ID F-1677-2011

List of Publications with Article Influence Score "AIS"

Nr. 

Crt.

Authors Title Type/Accession 

number

Publication Vol. pan. year nr. 

auhors

nr. 

authors 

n_ef

AIS I 

(=AIS/

n_ef)

P (=AIS) 

for first 

autor/ 

coresp. 
1 D. Ticoş, A. Scurtu, M. 

Oane, C. Diplaşu, G. 

Giubega, I. Călina, 

C.M.Ticos

Complementary 

dosimetry for a 6 MeV 

electron beam

Article,  

WOS:000485104100130

Results in 

Physics

14 102377 

(5 

pages)

2019 7 5.66 0.367 0.0648 0.367

2 C.M. Ticos, D. Ticos, J.D. 

Williams

Kinetic effects in a 

plasma crystal induced 

by an external electron 

beam

Article,  

WOS:000466708400089

Physics of 

Plasmas

26 43702 

(5 

pages)

2019 3 3 0.484 0.161 0.484

3 C.M. Ticos, M. Galatanu, 

A. Galatanu, C. Luculescu, 

A. Scurtu, M. Banu, D. 

Ticos, M. Dumitru

Cracks and 

nanodroplets produced 

on tungsten surface 

samples by dense 

plasma jets

Article,  

WOS:000419116600129

Applied 

Surface 

Science 

434 1122 (7 

pages)

2018 8 6.5 0.627 0.096 0.627

4 L. Avotina, M. Lungu, P. 

Dinca, B Butoi, G. 

Cojocaru, R. Ungureanu, 

A. Marcu, C. Luculescu, C. 

Hapenciuc, P.C. Ganea, A. 

Petjukevics, C.P. Lungu, 

G. Kizane, C.M. Ticos, S. 

Antohe

Irradiation of nuclear 

materials with laser-

plasma filaments 

produced in air and 

deuterium by terrawatt 

(TW) laser pulses

Article,  

WOS:000418141100002

Journal of 

Physics D-

Applied 

Physics

51 25302 

(8 

pages)

2018 15 10 0.696 0.070 0.000

5 C.M. Ticos, A. Scurtu, D. 

Ticos

A pulsed 'plasma 

broom' for dusting off 

surfaces on Mars

Article,  

WOS:000403055000001

New Journal 

of Physics 

19 063006/

1-11 (11 

pages)

2017 3 3 1.569 0.523 1.569

5



6 M.G. Florescu, O. G. 

Duliu, D. Pantazi, C.M. 

Ticos, D. Sporea, R. 

Vasilache, V. Ionescu, M. 

Oane

RADIOLOGICAL SAFETY 

ASSESSMEMT FOR THE 

EXPERIMEMTAL AREA 

OF A HYPER-IMTEMSE 

LASER WITH PEAK-

POWER OF 1PW-CETAL

Article,  

WOS:000404476500013

Radiation 

Protection 

Dosimetry 

175 104-109 

(6 

pages)

2017 8 6 0.238 0.040 0.000

7 M. Oane, I.M. Mihailescu, 

A. Buca, C.  Ristoscu, G. 

Popescu-Pelin, C.M. Ticos

TWO-TEMPERATURE 

MODEL USIMG THE 

CATTAMEO-VERMOTTE 

EQUATIOM IM THE 

AMISIMOV-MOLTE 

MODEL FOR 

APPLICATIOM IM LASER 

ADDITIVE 

MAMUFACTURIMG

Article,  

WOS:000426792200017

Digest Journal 

of Nanomate- 

rials and 

Biostructures

12 1247-

1257 

(11 

pages)

2017 6 5.33 0.143 0.027 0.000

8 O Budriga, E. D 

`Humieres, C.M. Ticos

SIMULATIOMS FOR 

PROTOMS AMD 

ELECTROMS 

ACCELERATIOM WITH 

THE 1 PW LASER PULSE 

FROM CETAL FACILITY

Article, 

WOS:000367274400006

 Romanian 

Reports in 

Physics 

64 1271-

1277 (7 

pages)

2015 3 3 0.184 0.061 0.000

9 D. Toader, M. Oane, C.M. 

Ticos  

Collimated electron 

beam accelerated at 12 

kV from a Penning 

discharge

Article, 

WOS:000349068700016

Review of 

Scientific 

instruments

86 13301 

(6 

pages)

2015 3 3 0.536 0.179 0.536

10 C.M. Ticos, A. Scurtu, D. 

Toader, M. Banu

Experimental 

demonstration of 

Martian soil simulant 

removal from a surface 

using a pulsed plasma 

jet

Article,  

WOS:000352201400028

Review of 

Scientific 

instruments 

86 33509 

(5 

pages)

2015 4 4 0.536 0.134 0.536
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11 M. Iacob, G. Schinteie, 

P.Palade, C.M. Ticos, V. 

Kuncser 

Stepped heating 

procedure for 

experimental SAR 

evaluation of ferrofluids

Article, 

WOS:000356538200002

European 

Physical 

Journal E

38 57 (6 

pages)

2015 5 5 0.749 0.150 0.000

12 M. Oane, A. Peled, D. 

Toader, P. Mursa, C.M. 

Ticos

Semi-analytical Solution 

of the Thermal Field 

Distribution in a 

Semiconductor Under 

Simultaneous 

Irradiation by Three 

Laser Beams

Article, 

WOS:000362240700002

Lasers in 

Engineering 

32 161 (4 

pages)

2015 5 5 0.024 0.005 0.000

13 C.M. Ticos HIGHLY ACCELERATED 

MICROPARTICLES IM 

PLASMA FLOWS

Article, 

WOS:000361856300023

Romanian 

Reports in 

Physics

67 1018-

1027 

(10 

pages)

2015 1 1 0.184 0.184 0.184

14 M. Banu, C.M. Ticos Precession of cylindrical 

dust particles in the 

plasma sheath

Article, 

WOS:000364403600122

Physics of 

Plasmas 

22 103704 

(6 

pages)

2015 2 2 0.592 0.296 0.592

15 C.P. Lungu, C. Porosnicu, 

I. Jepu, M. Lungu, A. 

Marcu, C. Luculescu, C. 

Ticos, A. Marin, C.E.A. 

Grigorescu      

The behavior of W, Be 

and C layers in 

interaction with plasma 

produced by terawatt 

laser beam pulses

Article, 

WOS:000345185300035

Vacuum 110  207-

212   (6 

pages)

2014 9 6.33 0.381 0.060 0.000

16 C. P. Lungu, C.M. Ticos, C. 

Porosnicu, I. Jepu, M. 

Lungu, A. Marcu, C. 

Luculescu, G. Cojocaru, D. 

Ursescu, R. Banici, G. R. 

Ungureanu

Periodic striations on 

beryllium and tungsten 

surfaces by indirect 

femtosecond laser 

irradiation

Article, 

WOS:000333082800015

Applied 

Physics Letters 

104  101604-

1/4 (4 

pages)

2014 11 7 1.351 0.193 1.351
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17 M. Oane, D. Toader,  M. 

Iacob, C.M. Ticos

Thermal phenomena 

induced in a small 

tungsten sample during 

irradiation with a few 

MeV electron beam: 

Experiment versus 

simulations

Article, 

WOS:000342267000004

Nuclear 

Instruments 

and Methods 

in Physics 

Research 

Section B

337 17-20 (4 

pages)

2014 4 4 0.365 0.091 0

18 M. Oane, D. Toader,  M. 

Iacob, C.M. Ticos

Thermal phenomena 

induced in a small 

graphite sample during 

irradiation with a few 

MeV electron beam: 

Experiment versus 

theoretical simulations

Article, 

WOS:000329385800003

Nuclear 

Instruments 

and Methods 

in Physics 

Research 

Section B

318 232-236 

(5 

pages)

2014 4 4 0.365 0.091 0

19 C.M. Ticos BAMDGAPS IM THE 

DISPERSIOM OF WAVES 

OM A STRIMG OF DUST 

PARTICLES FLOATIMG IM 

PLASMA

Article,  

WOS:000337996600019

U.P.B. 

Scientific 

Bulletin, Series 

A 

76 193-198 

(5 

pages)

2014 1 1 0.059 0.059 0.059

20 M. L. Mitu, D. Toader, M. 

Banu, A. Scurtu, C. M. 

Ticos

A 1-D dusty plasma 

photonic crystal

Article, 

WOS:000324827200013

Journal of 

Applied 

Physics 

114 113305-

1/10 (10 

pages)

2013 5 5 0.836 0.167 0.836

21 M. Banu, D. Toader, M.L. 

Munteanu, A. Scurtu, C. 

M. Ticos

Survey of plasma crystal 

symmetry

Article,  

WOS:000326414700010

Journal of 

Optoelectro-

nics and 

Advanced 

Materials

15 976 - 

981 (5 

pages)

2013 5 5 0.110 0.022 0.110

22 C. M. Ticos, D. Toader, L. 

M. Munteanu, M. Banu, 

A. Scurtu          

High-speed imaging of 

dust particles in plasma

Article, 

WOS:000318623500005

Journal of 

Plasma 

Physics

79 273-285 

(12 

pages)

2013 5 5 0.310 0.062 0.310

23 D. Toader, M.L. 

Munteanu , M. Banu, A. 

Scurtu , C. M. Ticos

Evaluation of 

submillimeter 

electromagnetic waves 

scattering on dust 

particles in plasma

Article, 

WOS:000319788000027

Journal of 

Optoelectro-

nics and 

Advanced 

Materials

15 294 - 

298 (4 

pages)

2013 5 5 0.110 0.022 0.110

8



24 C.M. Ticos, D.S. Stoica, 

G.L. Delzanno

Generation of dust 

projectiles passing over 

an obstacle in the 

plasma sheath

Article, 

WOS:000309252500104

Physics of 

Plasmas

19 083701-

1/5 

2012 3 3 0.741 0.247 0.741

25 M.L. Pascu, G.V. Popescu, 

C.M. Ticos, I.R. Andrei,

Unresonant interaction 

of laser beams with 

microdroplets

Article, 

WOS:000304389000001

J. European 

Optical Society 

Rapid 

Publication

7 12001-

1/17 

2012 4 4 0.399 0.100 0

26 G. Salamu, O. Sandu, 

F.Voicu, M. Dejanu, D. 

Popa, S. Parlac, C. Ticos, 

M. Pavel, T. Dascalu

Study of flame 

development in 12% 

methane-air mixture 

ignited by laser

Article, 

WOS:000298850300007

Optoelectro-

nics and 

Advanced 

Materials-

Rapid 

Communica-

tions

5(11) 1166-

1169  (4 

pages)

2011 9 6.33 0.053 0.008 0

27 C. M. Ticos, Z. Wang, G. 

A. Wurden

Observation of the 

Evolution of Supersonic 

Plasma Jet Launched by 

a Coaxial Gun

Article, 

WOS:000299683400167

IEEE 

Transactions 

on Plasma 

Science

39 2388-

2389 (2 

pages)

2011 3 3 0.424 0.141 0.424

28 C. M. Ticos, I. R. Andrei, 

M. L. Pascu, M. Bulinski

Experimental control of 

power dropouts by 

current modulation in a 

semiconductor laser 

with optical feedback

Article, 

WOS:000290231000010

Physica 

Scripta 

83 055402-

1/5 (5 

pages)

2011 4 4 0.379 0.095 0.379

29 A. Marcu, C. M. Ticoş, C. 

Grigoriu, I. Jepu, C. 

Porosnicu, A. M. Lungu, 

C. P. Lungu

Simultaneous carbon 

and tungsten thin film 

deposition using two 

thermionic vacuum arcs

Article; Proceedings 

Paper, 

WOS:000290184500022

Thin Solid 

Films 

519 4074-

4077 (4 

pages)

2011 7 5.66 0.596 0.105 0

30 C.M. Ticos, I. Jepu, C.P. 

Lungu, P. Chiru, V. 

Zaroschi and A.M. Lungu

Removal of floating 

dust in glow discharge 

using plasma jet

Article, 

WOS:000279707800010

Applied 

Physics Letters 

97 011501/

1-3 (3 

pages)

2010 6 5.33 1.398 0.262 1.398
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31 C.M. Ticos, I. Jepu, C.P. 

Lungu, P. Chiru, V. 

Zaroschi and A.M. Lungu

Levitated dust particles 

subjected to plasma jet

Article, 

WOS:000278169300029

Journal of 

Plasma 

Physics 

76 501-511 

(10 

pages)

2010 6 5.33 0.300 0.056 0.300

32 I. R. Andrei, C. M. Ticos, 

M. Bulinski, M. L. Pascu

Chaotic behaviour in 

the emission of 

semiconductor lasers 

optically coupled with 

an external cavity

Article, 

WOS:000274733200013

Journal of 

Optoelectro-

nics and 

Advanced 

Materials 

12(1) 63-67 (4 

pages)

2010 4 4 0.113 0.028 0

33 D. A. Gates et al. ( 196 

authors in alphabetical 

order)

Overview of results 

from the Mational 

Spherical Torus 

Experiment (MSTX)

Article, 

WOS:000270388300017

Nuclear Fusion 49 104016 

(14 

pages)

2009 196 60.25 1.289 0.021 0

34 C.M. Ticos, Z. Wang, G. A. 

Wurden, J.L. Kline, D.S. 

Montgomery

Plasma jet acceleration 

of dust particles to 

hypervelocities

Article, 

WOS:000260573100057

Physics of 

Plasmas 

15 103701/

1-9 (9 

pages)

2008 5 5 0.794 0.159 0.794

35 Z. Wang, C. M. Ticos Dust as a versatile 

matter for high-

temperature plasma 

diagnostic

Article; Proceedings 

Paper, 

WOS:000260573500252

Review of 

Scientific 

Instruments  

79 10F333/

1-3 

(3pages)

2008 2 2 0.666 0.333 0

36 C.M. Ticos, Z. Wang, G.A. 

Wurden, J.L. Kline, D.S. 

Montgomery, L.A. Dorf, 

P.K. Shukla

Experimental 

demonstration of 

plasma-drag 

acceleration of a dust 

cloud to hypervelocities

Article, 

WOS:000255117800031

Physical 

Review Letters 

100 155002 

(4 

pages)

2008 7 6 3.298 0.550 3.298

37 C.M. Ticos, Z. Wang, G.A. 

Wurden

Hypervelocity Dust 

Storm Launched With a 

Coaxial Plasma Gun

Article, 

WOS:000261363400041

IEEE 

Transactions 

on Plasma 

Science 

36(5) 2770-

2774 (5 

pages)

2008 3 3 0.493 0.164 0.493
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38 D. Rasleanu, V. Ionescu, 

G. Prodan, V. Ciupina, 

C.P. Lungu, C.  Surdu-

Bob, M. Osiac, O. 

Pompilian, M. Badulescu, 

A.M. Lungu, C.Ticoş, V. 

Zaroschi,L. Trupina, C. 

Miclea

Manostructured PZT 

type thin films prepared 

by thermonic vacuum 

arc method

Article, 

WOS:000261348200042

Journal of 

Optoelectro-

nics and 

Advanced 

Materials  

10 3041-

3047 (7 

pages)

2008 14 8 0.113 0.014 0

39 Z. Wang, C. M. Ticos, G. 

A. Wurden

Dust trajectories and 

diagnostic applications 

beyond strongly 

coupled dusty plasmas

Article, 

WOS:000250589700092

Physics of 

Plasmas

14 103701 

(11 

pages)

2007 3 3 0.833 0.278 0

40 C.M. Ticos Ion-driven dust waves 

in a rf plasma crystal

Article, 

WOS:000255028900027

Romanian 

Journal of 

Physics 

52 703-709 

(7 

pages)

2007 1 1 0.101 0.101 0.101

41 C.M. Ticos, Z. Wang, L.A. 

Dorf, G.A. Wurden

Plasmadynamic 

hypervelocity dust 

injector for the national 

spherical torus 

experiment

Article; Proceedings 

Paper, 

WOS:000241722800051

Review of 

Scientific 

Instruments 

77 10 E307 

(3 

pages)
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