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A+M Database 



DCPP Web Database System 

 http://dcpp.nfri.re.kr 

 Web content 

 Collision cross sections 

 Rate coefficient 

 Electron collision 

 Heavy particle reactions 

 numerical and bibliographic data 

 Evaluation process  

 Total amount of data : 26,518 recodes. 

 DCPP web database system is improved by a new system that 

focuses on user convenience.  

 We will plan to add plasma-surface reaction data end of this 

year. 

4 



Data Statistics (1) 
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Data Statistics (2) 
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Access Statistics (Monthly) 
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Evaluated Data (~2017) 
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Total species : 90 Very small amount data 
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AMBDAS Update 



AMBDAS – Journal Collection  

 Maintenance of Bibliographical Data on Collisional  Processes 

(AMBDAS). 
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Job Time 2014 2015 2016 2017 

Search period 2009 ~2012 2013 2014 2015 2016 

Number of 
searches 

2 weeks 3631 1138 1181 1150 1054 

Filtering (1st) 2 weeks 2993 739 814 751 844 

Original paper  
collections 

2~3 months 2863 527 627 549 600 

Expert Reviews & 
update 

1 months 433 407 248 

• Key word searching 

• Additional filtering ( only figure or table) 

• Number of journals retrieved : 170 ~ 150 

• Too many papers collected before experts 

see data 

     There is a need to change the filtering 

method or collection method. 
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Journal Statistics (TOP 5) 



International Group Data 

Evaluation Activities 



Activities of Data Evaluation 

 Group Data Evaluation project (since 2013) 

 Our purpose 

 To establish and to generate the internationally agree standard reference data 

library for AM/PMI data 

 Group Members: 

 Grzegorz P. Karwasz (Nicolaus Copernicus University) 

 J. Tennyson (University College London) 

 Viatcheslav kokoouline (University of Central Florida) 

 H. Cho (Chung-Nam National University) 

 Y. Nakamura (Tokyo Denki University)   

 J.-S. Yoon, M.-Y. Song (National Fusion Research Institute) 
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2014 
•8-9 January 2014, Seoul, South Korea  

•4 -5 July 2014, Cumberland Lodge, UK 

•14 December 2014, Deajeon, South Korea 

2015 
•14-15 May 2015, University College London,  UK 

•17-19 November 2015, Seoul, Korea 

2016 
•13-16 May 2016, University College London,  UK 

•27 September 2016, NFRI, South Korea 

2017 
•16~17 May 2017, Seoul, South Korea 

•13 ~ 14 September, Jeju, South Korea. 
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Cross section for electron collisions with Methane 

2013 ~ 2014 : review and assessment  

2014.12 : submitted article. (J. Phys. Chem. Ref. Data, 44 ,023101, 2015) 

 

 Presentation : 9th International Conference on Atomic and Molecular Data 

and Their Applications, 21 ~ 25 September 2014, Jena, Germany 
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 Key evaluation procedures 

 Swarm method (MTCS, VICS) 

 Presentation :  

 XVIII International Workshop on Low-

Energy Positron and Positronium Physics & 

the XIX International Symposium on 

Electron-Molecule Collisions and Swarms, 

17 - 20 July 2015, Lisboa, Portugal 

 Results derived from this project :  

 Kamil Fedusa and Grzegorz P. Karwasz,  

“Electron scattering on molecules: search  

for semi-empirical Indications”   

Eur. Phys. J. D (2017) 71: 138 
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Cross section for electron collisions with Acetylene 

2014 ~2016 : review and assessment  

2016.11 : submitted article (J. Phys. Chem. Ref. Data, 47 ,013106, 2017) 
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 Key evaluation procedures 

 Swarm method (MTCS, VICS) 

 New study (rotational excitation, 

electronic excitation) 

 Results derived from this project : 

 James R Hamilton, Jonathan Tennyson, 

Shuo Huang and Mark J Kushner,  

“Calculated cross sections for electron  

collisions with NF3, NF2 and NF with  

applications to remote plasma sources” 

Plasma Sources Sci. Technol.  

26 (2017) 065010. 

 

Cross section for electron collisions with NF3 

2015 ~2016 : review and assessment  

2017.07 : submitted article (J. Phys. Chem. Ref. Data) 



 Five years of team composition, 3 evaluation papers published 

 The evaluation group tried to provide the data set as complete as 

possible. 

 We are suggesting other researchers to study it , if we don’t find any 

data 

 The important data for evaluation is the total scattering cross-section, 

and swarm data is required to verify the dataset 

 We plan to make the Group data evaluation project for continuous 

activity. 

 Using know-how, it is possible to evaluate molecular data related to the 

fusion research. 
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Activities to create Fundamental 

electron, ion, neutral species 

Scattering Datasets 
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A&M Year 
total scat

tering 

eleastic s
cattering 

momentu
m transfe

r 

DCS 
total ioni
zation 

partial io
nization 

TDCS 

Neutral di
ssociatio

n 

Total atta
chment 

Dissociat
ive attac
hment 

vibration
al excitati

on 

rotational 
excitatio

n 

electroni
cal excita

tion 

      TCS ES MT DCS TICS PICS TDCS NDCS TACS DACS VI RO EX 
1 H2 2007, 2008 C V V D Q Q     Q   V Q Q 
2 O2 2008 Q Q Q D Q V Q     V Q   V 
3 N2 2008 Q Q V D Q V Q       Q Q Q 
5 Xe 2008 V Q Q D V V               
6 CF4 2009, 2014 V V V V V Q Q Q Q         
7 C2F6 2009, 2015 V Q Q V V V Q   Q         

8 C3F8-2013 
2009, 2013, 

2015 
V Q Q V V Q Q   Q         

9 C4F8-2013 
2009, 2013, 

2015 
V V V V Q Q Q   Q         

10 CF3I-2013 2009, 2013 V     D Q Q               
11 CHF3 2009, 2013   V V D V Q Q             
12 CCl2F2 2009 Q Q   D V Q               
13 SF6 2009 V Q Q D Q Q               
14 CCl4 2010 V     D V V               
15 SiF4 2010 V     D Q Q   Q           
16 SiF3 2010         Q Q               
17 SiF2 2010         Q Q               
18 SiF 2010         Q Q               
19 Si 2010         Q Q               
20 SiH4 2010 V Q Q D V V Q             
21 Si2H6 2010 Q Q Q D     Q             
23 NH3 2010 V Q Q D Q Q             
27 C 2011         Q Q               
28 O 2011         Q Q               
29 N 2011         Q Q               
30 F 2011         Q Q               
31 Cl 2011         Q Q               
32 Br 2011         Q Q               
33 I 2011         Q Q               
34 CFx 2011, 2014       Q   Q               
35 NFx 2011           Q               
36 SFx 2011         Q Q               
37 C2F4 2011, 2015 Q Q Q V Q           Q     
38 F2 2011         Q Q       Q       
39 Cl2 2011 V       V Q               
40 BCl3 2011 Q       Q Q               

• Insufficient data set 

(excitation, dissociation, …) 

 

 



Experimental measurement  
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Measurement of total cross sections for 

electron scattering on atomic and molecules 

using magnetized electron beam 

Experimental 

apparatus 

 

Ionization threshold spectroscopy method 



 at electron 
energy 1 eV 

 DC mode, 500 
Gauss 

 FWHM :  0.38 eV   

Electron TCS for 
Argon plotted 
against gas 

pressure 

Total Cross 
Section by 

electron collision 

(Ar) 

Total Cross 
Section by 

electron collision 

(CH4) 
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Theoretical Calculations 

 Total ionization cross section (BEB Model) 
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t = T / B, u = U / B, S = 4 π a0
2 N (R / B)2 

a0 = 0.5292 Å,     R = 13.60 eV 

at the HF//ωB97X-D/avtz level 

by using the BEB model 

B  =  electron binding energy, eV 

U = average kinetic energy, eV 

N = electron occupation number   

C2Fx (x=1~6), C3Fx (x=1~8), C4Fx (x=1~8)   
   
   



 Theoretical Methodology 

 The well-known ab initio R-matrix method 

through Quantemol-N   

 Target models 

 The have optimized the structure of CxFy 

using the Density Functional Theory DFT 

(wB97X-D/aug-cc-pVTZ) using the 

Gaussian 09 
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Summary and Future Plan 

 Our DCPP web database system  reorganization 

 Electron collision data : ~26,000 recodes 

 Change to user friendly system  

 Evaluated data: ~700 recodes  

 AMBDAS update. (supporting IAEA) 

 AMBDAS Updated from 2009 to 2016.   

 Need to change the data searching method to shorten the time required. 

 Group Data Evaluation Project  

 Completed evaluation of CH4 and C2H2 molecules by operating an 

evaluation group 

 Find next evaluation data 

- Possible to evaluate fusion data and related molecular data 

 Data product 

 Measurement of total scattering cross section for e – Ar, CH4 collisions at 

low electron energies. 

 Calculation of total ionization cross section for e - CxFy collisions  
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Thank you very much for your 
attention! 



Demonstrate of DCPP WEB 
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01.  Plasma Properties Information System 

- with KISTI (Korea Institute of Science, Technology and Information) 

- A+M DB for Industrial Plasma Applications 

12.  Launch of DCPP Project 

- Supported by Ministry of Knowledge Economy 

- making Standard Reference Data for Low Temperature Plasmas 

- making USER Network 

- ISO 9001:2000 / KSA 9001:2001 (Quality Management System) 

09.  Construction of APAN Network 

- APAN : Asia-Pacific Atomic data Network 

- Korea, Japan, Australia, India, China 

06.  Construction of Data User Network 

- 3 major Company join DUN, 30 small and medium company 

- University-Industry-Institute value chain for Data Business 

- 2 Technology Transfer 

05.  ADAS Project Steering Committee 

- IDL – ADAS Program install & committee activity  
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1 

09.  NFRI-IAEA-Technical Meeting 

- The Joint IAEA-NFRI Technical Meeting (TM) on Data Evaluation for 

Atomic, Molecular and Plasma Material Interaction Processes in Fusion 

01. Organization of Evaluator group 

- Group Meeting on Procedures for Evaluation of CH4 Collision Processes   

1 

05.  IAEA- Co-ordinated Research Project 

- Evaluation of Cross Section for Electron Impact with Hydrogen and 

Helium  and Their Combination Molecules in Fusion Plasma 

12. NFRI-IAEA-Technical Meeting 
 

- Decennial IAEA Technical Meeting on Atomic, Molecular and Plasma-

Material Interaction Data for Fusion Science and Technology  

11. IAEA Data Center Network  
 

- The Joint IAE Data Center Network Meeting in the world 

09. ICAMDATA , ADAS WORKSHOP 
 

- International Conference for atomic and molecular data 



Missions 
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• Molecular structure, Physical and Chemical parameters 

• Electron collision processes with Molecules 

• Plasma characteristics diagnostic studies 

• Surface reactions related data necessary to study the plasma process analysis 

• Data evaluation  

1. Research of plasma Fundamental data  

• Developing a multi-dimensional simulator for low-temperature plasma analysis 

• Development of plasma fluid model based on multi-dimensional simulator for analysis equ

ipment 

• Development S / W for the data optimization. 

2. Development of plasma modeling and simulator 

• Date collection and dissemination 

• International collaboration for data evaluation and production 

• Developing user-friendly web system 

3. Activities for the dissemination of data 



Chemical properties 
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Group Molecules ion EA IP α L-J (σ, ε/kB) Thermodynamics 

Noble gas 1 (2) 1 1 1 1 2 

Ex) Ar neutral 15.76 eV 1.64 Å3 4.66 Å, 134 K 

CxFy 52 (86) 43 52 76 13 28 

(x=0~4, y=1~8) Ex) c-C4F8 neutral 0.60 eV 11.79 eV 7.80 Å3 

CxHyFz 9 (15) 9 9 14 7 15 

(x=0~1, y=1~2, 
z=1~2) 

Ex) CH2F2 neutral –0.56 eV 13.04 eV 2.63 Å3 3.70 Å, 730 K 

CxOyFz 8 (10) 3 3 3 4 10 

(x=0~1, y=1~3, 
z=0~2) 

Ex) CO2 neutral 2.91 Å3 3.94 Å, 195 K 

NFx 3 (3) 2 3 3 0 0 

(x=0~3) Ex) NF3 neutral 1.39 eV 13.14 eV 2.74 Å3 4.08 Å, 277 K 

Recodes  73  (116 ) 59  68  97  25  55  

2012 ~2017 , 73  species 



Evaluated  Sputtering Yield data 
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 Starting : 2016 

 Sputtering yield (angle, 

energy) 

 Projectile ion  

     H, He, D 

 Target  

Ag (4), Al (3), Au (6), Cu 

(9), Fe(5), Si(5) 

 

2007 ~2017 , 70species 



Demonstrate of DCPP WEB 



New DCPP Web Database System (1) 
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Search Menu Total search 

Data Statistics 

Will be added 
in 2019 

Will be added 
in 2018 



New DCPP Web Database System (2) 
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Displays the number of 
processes according to the 

retrieved result 



New DCPP Web Database System (3) 
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Graph showing 
search results 

Data can be removed 
from selection list with 

just one click 

Tab-delimited 
list of search 

results 



New DCPP Web Database System (4) 
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You can select all of the 
data and select individual 
data for viewing the graph. 

subgraph using 
wrapping method 



New DCPP Web Database System (4) 
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The selected data can be 
viewed in text form 

including detailed items. 

The XSAMS Document 
can be downloaded. 



New DCPP Web Database System (4) 
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You can see the data 
used as reference 

standard data. 



New DCPP Web Database System (5) 
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• Data Insert •  Data Evaluation • Report (PDF) 

Other functions (Support for plasma properties experts) 


