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A+M Database




DCPP Web Database System

http://dcpp.nfri.re.kr

Web content
o Collision cross sections
o Rate coefficient
o Electron collision
o Heavy particle reactions
o numerical and bibliographic data
o 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.
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Data Statistics (1)

Data Count of DCPP Database System
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Data Statistics (2)

Number of Particles (Top Count 30)

3295
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Access Statistics (Monthly)

DCPP Web Database System Access Statistics (2013~2017)
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Evaluated Data (~2017)

Total species : 90 Very small amount data

Species TCS ES MT DCS TICS PICS TDCS NDCS TACS DACS

Atoms 9 2 2 2 2 9 21 0 0 0 0 0 0 0
2 Atoms 10 6 5 4 4 7 29 2 0 4 4 11 7 26
3 Atoms 7 4 4 3 3 7 35 1 0 2 9 3 0 2
4 Atoms 4 4 2 2 2 4 9 0 0 1 2 1 1 0
5 Atoms 7 7 1 1 2 4 18 0 0 0 0 0 0 0
CxFy
(x=0~4, y=1~8) 28 5 6 5 103 8 45 4 1 4 1 T 0 0
CHxFy, CClIxFy
(x=1~3, y=1~3) 4 2 2 2 15 4 34 1 0 1 2 2 0 0
NFx, SFy
(x=1~3, y=1~6) 7 3 2 2 2 3 20 0 0 0 3 0 0 0
SixYz
(x=1~2, Y=Cl, F, 14 4 2 2 4 10 57 2 4 0 0 0 0 0
H, D, z=1~6)
total 90 37 26 23 137 56 268 10 5 12 21 18 8 28

EIEIEUII‘BHOIEIEEI NERI
Data Center for Plasma Properties 8 a



AGO|E4E X

® 203.230.119.110:3080/index.dc QW &k @

Collision

Q SEARCH

Surface

COLLISION PROCESSES

26,518 Thermodynamic

Plasma Properties




AMBDAS Update




AMBDAS - Journal Collection

Maintenance of Bibliographical Data on Collisional Processes
(AMBDAS).

NFRI
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Ti=(collision OR excitation OR ionization OR “electron impact” OR ("electron impact” AND excitation) OR ("electron scattering” AND cake
ections” AND “ionization’) OR ('rate” AND ionization) OR (elecron AND collisions) OR excited OR (excitation AN
ons) AND TS=( collsion strengths” OR “collisional excitation” OR [ ‘cross sections” AND electron AND impact) OR (‘¢
ND scattering AND electron) OR ("electron impact” AND excitation) OR ("electron scattering” AND calculations])

Ti=(dielectronic recombination OR dissociative recombination OR dissociative attachment OR electron affinity OR electron transport cro
ss-section OR Dirac-Fock calculation OR electron-impact ior OR electron-impact excitation OR triple differential cross section OR.
oscillater strength distibution OR Dirac-Fock OR R-matrix OR Born approximation OR distorted-wave approximation OR close<oupling
OR electron elastic scattering OR vibrational excitation)

mic data OR momentum transfer OR configuration OR scattering) AND TS=("coll sk
ections” AND electron AND impact) OR (‘cross sections” AND scattering AND electr
R (‘electron scattering™ AND calculations))

strengths” OR “coll sional excitation OR (
) OR ('slectron Impact” AND excitation) O

Ts=(differential cross section AND {electron ionization OR electron excitation]) OR (TI=(line measurement) AND TS=(electron excitation
1) OR TS=(electron impact detachment OR dissociative electron attachment) OR TI=(electron emission)

B e

Calculation of cross sections of simultaneous ionizati = |htte 8 =

Collisional Excitation Transfer between Cs-2(B (1)Pi(u})
Computation of resonance energies and widths in e +/-
Electron excitation of hydrogen atom by ions impact in 1
Electron impact excitation of carbon monoxide in comet]
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http://link.springer.com/article/10.1007%2Fs12648-0C
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Electron-Induced Desorption of Physisorbed H-2 via Res|X

Excitation of (3) F (o) levels of nickel atom by collisions |httf S = £Zxx, ZE, HESAMHE, I BHE O

Experimental differential investigation of state-selective g 777 acta physica sinica journal

Inelastic electron collisions with Rydberg atoms httr g =

K-Shell lonization of Atoms and lons by Relativistic Proj{ http://link.s JETP_106 762 20095 HZE[R=]/230 > SCtH2

MNightside ionosphere of Mars: Modeling the effects of cn httr § &

On the hydrogen loss fram protonated nucleobases afte] http://europepmec.org/abstract/MED/19940334/reloar
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ot Title Authors Title of Thvolume Page Year DOl
2009

Aas 493 687 2009 Rotational excitatior Troscon Astronom: A&A 493 687-691 2009 10.1051/

Aas_493_697_2009 Breit-Pauli R-matrix Hudson Astronom A&A 493 697-711 2009 10.1051/

Aas_494 729 2009 Breit-Pauli R-matri Hudsor Astronom' A&A 494 729-73 2009 10.1051/

Aas 497 911 2009 Rotational excitaticDubern Astronom A&A 497 911-92! 2009 10.1051/

Aas_498_915_2009 CHIANTI - an aton Dere, K. Astronom A8A 498 915-92! 2009 10.1051/
R-matrix electron-iliang, C Astronom A&A 499 943-95. 2009 10.1051/

Aas_500_1253 2009 Electron-impact ex Burgos, Astronom A&A 500 1253-1. 2009 10.1051/

Aas_500_1263_2009 R-matrix electron-iLiang, CAstronom' A8A 500 1263-1. 2009 10.1051/

Aas 501 619 2009 Cosmic-ray ionizat Padoval Astronom! A&A 501 619-63! 2009 10.1051/

Aas_505_195_2009 Excitation and abuStaeube Astronom' A&A 505 195-20. 2009 10.1051/

Aas SNA G55 20NN9 Tnnivatinn nrocess Gronnff Astronom AR A SNA O55-0/ 2009 101051/
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AMBDAS

Atomic and Molecular Bibliographic Data System

Available Reaclanl/Surface

Codes Reactant Code

7 Reactant 1 H, Na, H20, HF
Reactant 2 H.Na

? Isoelectr. Sequence H.Be.Ca

? Surface Mg, Ag20. Metal

lon Charge

Altention: the codes are case-sensilive, i.e.. "HF is Hafium

and 'HF' is Hydregen—Fluorine
Category Process
Struclure and Spectra — Structure and Spectra —
Photon Collisions A||Line Shapes and Shifts A

Electron Collisions

Heavy Particles Collisions

Surface Interactions

Beam Healing and Fueling of Plasmas

Struclure, Spectra
Interatomic Potentials

v Polarizabilifies, Eleciric moments
Energy Levels, Wavelenghs

Bibliography

? Author's name el ond guthor's name

=stein~

? Keywords/Patterns ‘ |

res*nance. "electron impact”

Years l:’—l:’ 98,1998, 02, 20

| Absract/Comment: M | Search Case Sensitive: []

Sortby Year:

Exp vs Theory

Reference Type |—— v

The maximal allowed number of references is 200,

AMIBDAS ALADDIN Comments klame
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Job Time 2014 2015 2016 2017

Search period 2009 ~2012 2013 2014 2015 2016

Number of 2 weeks 3631 1138 1181 1150 1054
searches

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

Original paper 2~3 months 2863 527 627 549 600
collections

Expert Reviews & 1 months 433 407 248
update

% [l el L LLEL
Data Center for Plasma Properties

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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120
Journal Statistics (TOP 5)
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International Group Data
Evaluation Activities




Activities of Data Evaluation

« Group Data Evaluation project (since 2013)
<« Our purpose

e To establish and to generate the internationally agree standard reference data
library for AM/PMI data

<« Group Members:
e Grzegorz P. Karwasz (Nicolaus Copernicus University)
e J. Tennyson (University College London)
e Viatcheslav kokoouline (University of Central Florida)
e H. Cho (Chung-Nam National University)
e Y. Nakamura (Tokyo Denki University)

e J.-S. Yoon, M.-Y. Song (National Fusion Research Institute)
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*8-9 January 2014, Seoul, South Korea 2015
4 =5 July 2014, Cumberland Lodge, UK
*14 December 2014, Deajeon, South Korea

*14-15 May 2015, University College London, UK
*17-19 November 2015, Seoul, Korea

2017
1+13-16 May 2016, University College London, UK «16~17 May 2017, Seoul, South Korea
«27 September 2016, NFRI, 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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Cross section for electron collisions with Acetylene
2014 ~2016 : review and assessment

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

Key evaluation procedures 100 5w | | | t
v Swarm method (MTCS, VICS) ]
Presentation : ~ 107 VT e
v XVIII International Workshop on Low- eE e :
Energy Positron and Positronium Physics & = § v imiarizon :
the XIX International Symposium on g
Electron-Molecule Collisions and Swarms, 5 g
17 - 20 July 2015, Lisboa, Portugal 5 i
Results derived from this project : Om_ﬁ ¢ Tes
v Kamil Fedusa and Grzegorz P. Karwasz, 0001 LATEn |
“Electron scattering on molecules: search 001 01 1 10 . s

for semi-empirical Indications”
Eur. Phys. J. D (2017) 71: 138

=q O|E{MIE:
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Electron energy (eV)



Cross section for electron collisions with NF3
2015 ~2016 : review and assessment

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

Key evaluation procedures
v Swarm method (MTCS, VICS) Bl TR B IR A B b

] m MTCS
v New study (rotational excitation, 103 o5
electronic excitation) = 1 s
Results derived from this project : 5 1 : jg
v James R Hamilton, Jonathan Tennyson, % 0.1 e KE
Shuo Huang and Mark J Kushner, 2 001 . N
“Calculated cross sections for electron & 2 e
collisions with NF3, NF2 and NF with ~~ § ¢
applications to remote plasma sources” . N
Plasma Sources Sci. Technol. 1=t v NF2+H
26 (2017) 065010. =k N ,
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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.
] e S b ebC 20 NERI



Activities to create Fundamental
electron, ion, neutral species
Scattering Datasets
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Experimental measurement

Total Cross Section Dissociation Cross Section

Measurement of total cross sections for E X p f J e J';EJJ lonization threshold spectroscopy method
electron scattering on atomic and molecules = Arafiie
using magnetized electron beam APPAlAUS

ftl Vﬂ"

Data

)

Elastic Differential Scattering Cross Section Biomolecule-Electron Collision
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eoretical Calculations

Total ionization cross section (BEB Model)

t=T/B,u=U/B,S=4ma2N (R/B)>

=0.5292A, R=13.60¢eV

S

0BEB=1‘+N+ 1

I'I
LU=
| N=

EIE}EU}I‘SE‘IOIEI‘!EI
Data Center for Plasma Properties

o e e e

B = electron binding energy, eV!
average Kinetic energy, eV
electron occupation number!

o o o i e i 2

at the HF//@B97X-D/avtz level

by using the BEB model
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Electron impact jonization cross section studies of CoF,
(x = 1-6) and C3F, (x = 1-8) fluorocarbon species®

e P. Kurw”, usd Jun Sk Yo

cxes i collioe - hvie
oo s
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Study of electron induced ionization for plasma processing gases: CuFs
(x=1-8) and the isomers of CiFsand CoFs

'Dhanoj Gupta. Heechol Chot, Deuk-Chl Kwon, Jung-Sik Yoon and Mi-Young Soag"
Plasima Technology Research C  Ceater \:nwul Fusion Research Instinse, 37 Dongiapan o
G jeollal

Korea
p,m, mr/tﬂﬂ ;

Abstract: In the present article, the Binary-Encouster Bethe (BEB) method is wsed for the
calculation of total ionization cross section (Qe) for CaFy (x=1-8) fluorocarbon species and

the somers of CFyaad Cy moleces o soization tresbild 0 5 keV. The agets e
fully optimized for 1 esergy structase and the orbi
Of Qi are obtained using the Hartree-Fock ( iy 0 e o Toory OF ) Weiae

obtained a good agreement between the present results and the ex; p«mummumeuf
p:ﬂmﬂﬂ.forl}(i4 2-CiFs. 2-CiFs and 1-CaFy. On the other hand, the DFT based Qe
resultsfor 1.3-CFs and 2-CeF mmv
o, T c(d’; with HF paramucters showed. good agreement with the experimental data o
Toyoda e jpm. J.
Qe from DET parameters with that of Fiao
Cham Phys. Lett. 297,121 (1998)), Fustber independeat study is required for ¢-C4Fs 1o confirm
the data until date. The Qe for CF, CaFs, CiFs, CaFs, CaFs, ¢-CaFs, C4Fy and is0-CaFs were
computed for the first tme in the present study. The Qi for the isomers of CiFs 20d CuFs
showed very less deviation among each othes. The present cross section It are important
quasnty for Jow temperanise 2

1. Introduction

An electron-impct ionization of molecules i the main process for the production of positive
ions and free electroms, which in fum s of primary importance for generaing and sustaining
plasmas [1]. In low temperature plasmas, the electron and ion collision with stable molecules
due 10 the processes of ionization and issociation leads to the creation of reactive mixture
comprised of osiginal 225 and secondary active species fike sadicals 20d ions useful for various
plasns based applications [2, 3], In recent times, C4Fs and CaFs molecules have been widely
used for plasm processing and etching applications in the semiconductor industry. For
fabricating contact holes in the infegrated circuits, CaFs is used as a plasma etching gas for the
g of silicon. Si and SiNe) layers [4. 5], ¢-CiFy

4 fabncation for such as Si0; 2nd SN

[a 7], The efectron impact on CiFe 20 CiFs molecules can eaity fead to the dissociaion of
these molecules forming vasious polymerizing Sagments and radicals that increases etch
selectivity. The unsatusated flvorocarboas (UFCs) (1,3-CaFs and -CaFs) gases Bave been
investigated coasiderably due 10 the Kyoto Protocol's requirement for reduced emission of
perfluorocarbons (PFC) such as CF-, C:Fs 20d CiFy which is been extensively used for plasma
[8.9]. The UFCs g (GWP)has been

=0



Theoretical Methodology

v The well-known ab /nitio R-matrix method
through Quantemol-N
Target models
v The have optimized the structure of C,F,
using the Density Functional Theory DFT
(wB97X-D/aug-cc-pVTZ) using the
Gaussian 09

70

10P Publishing
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Cross sections for electron collision with

difluoroacetylene

Dhanoj Gupta', Heechol Chol', Deuk-Chul Kwon', Jung-Sik Yc
Bobby Anteny” and Mi-Young Song'

National Fusion Rescarch [nss

2. 37 Dongjang:

rstory, Depariment of Appliad Physics, Indian Inst

revissd 14 Febmary 2017
ebmuary 2017

Abstract

and staic exchange models due 10 “Tly (Baye
polarization becomes prominent at low energies below 4 eV, decreasing the may
elastic cross sectio

stematically as it increascs for C,Fz, We have also compub
He

“F s and CyH—CoF  systems. The crossesection data
nt input for the development of a CoFs plasma mode
etching of Si/SiOs in the semiconducior industry

Keywords: clectron collision, R-matrix, cross sections, rsonances

(Some figures may appear in colour only in the online journal)
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%3 Chemical Physics Letters
g Al s
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Research paper

Cross sections for electron collision with fluoroacetylene: A comparative @ ———
study with acetylene and difluoroacetylene along with fluorination
Dhanoj Gupta *, Heechol Choi, Mi-Young Song. J

P Tk R o, P

o A S,

1. Introduction equations and to
ross section dej
Fundamental electron—molecule collisions are ane of the colliding purticl
major physical interactions that help 1o determine the beha-  important input
vior of plasmas, In developing models of plasma reastors and  plasma pirticle
testing their success for various plasma processing gases, the  particle inaract
absolute clectron scattering cross sections for molecular tar-  plasma propertic:
ats and their daughter fragmerts arc important [1]. For the  chemistry model

2. Theorvtical methad logy

Present_Qel_C.F,

— — -Sanchez et al_Qel C H,
*  Szmytkowski et al_Qtwot_C H,
= Szmytkowski et al_Qtor_C.F,
© Szmytkowski et al_Qtotr C H,
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Summary and Future Plan

e Our DCPP web database system reorganization

v Electron collision data : ~26,000 recodes

v Change to user friendly system

v Evaluated data: ~700 recodes
e AMBDAS update. (supporting IAEA)

v AMBDAS Updated from 2009 to 2016.

v Need to change the data searching method to shorten the time required.
e Group Data Evaluation Project

v Completed evaluation of CH, and C,H, molecules by operating an
evaluation group

v Find next evaluation data
- Possible to evaluate fusion data and related molecular data

e Data product

v Measurement of total scattering cross section for e — Ar, CH, collisions at
low electron energies.

v Calculation of total ionization cross section for e - C,F, collisions
$3 Do o 27 N RI
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Demonstrate of DCPP WEB




.2003' 01. Plasma Properties Information System

- with KISTI (Korea Institute of Science, Technology and Information)
- A+M DB for Industrial Plasma Applications

2006. 12. Launch of DCPP Project

- Supported by Ministry of Knowledge Economy

- making Standard Reference Data for Low Temperature Plasmas
- making USER Network

- 1ISO 9001:2000 / KSA 9001:2001 (Quality Management System)

2008. 09. Construction of APAN Network

- APAN : Asia-Pacific Atomic data Network
- Korea, Japan, Australia, India, China

- 2010. 05. ADAS Project Steering Committee

- IDL — ADAS Program install & committee activity
2010. 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

(a1 Sl CLLCEL
Data Center for Plasma Properties 31




. 2011. 05. IAEA- Co-ordinated Research Project

- Evaluation of Cross Section for Electron Impact with Hydrogen and
Helium and Their Combination Molecules in Fusion Plasma

,2012.  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

2013. 01. Organization of Evaluator group

- Group Meeting on Procedures for Evaluation of CH4 Collision Processes ‘

|2014. 12. NFRI-IAEA-Technical Meeting

- Decennial IAEA Technical Meeting on Atomic, Molecular and Plasma-
Material Interaction Data for Fusion Science and Technology

.2015' 11. IAEA Data Center Network

- The Joint IAE Data Center Network Meeting in the world
|2016- 09. ICAMDATA , ADAS WORKSHOP

- International Conference for atomic and molecular data

32
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Missions

mmm 1. Research of plasma Fundamental data

* 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

mm 2. Development of plasma modeling and simulator

» 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.

s 3. Activities for the dissemination of data

» Date collection and dissemination
* International collaboration for data evaluation and production

» Developing user-friendly web system

Ea4= 0 GIO|E{EY

Data Center for Plasma Properties 8 3



Chemical properties

2012 ~2017 , 73 species

Group Molecules ion EA 1P a L] (o, g/kp) Thermodynamics
Noble gas 1 (2) 1 1 1 1 2
Ex) Ar neutral 15.76 eV 1.64 A3 4.66 A, 134 K

CxFy 52 (86) 43 52 76 13 28
(x=074,y=178) Ex) -C,Fq neutral 0.60 eV 11.79 eV 7.80 A3
CxHyF:z 9 (15) 9 9 14 7 15
x=0"1,y=172, A .
_12) Ex) CH,F, neutral ~0.56 eV 13.04 eV 2.63 A 3.70 A, 730 K
CxOyFz 8 (10) 3 3 3 4 10
i:q;;’ 13, Ex) CO, neutral 291 &3 3.944, 195K
NFx 3 (3) 2 3 3 0 0
(x=073) Ex) NF, neutral 1.39 eV 13.14 eV 2.74 &3 4084, 277K

Recodes 73 (116) 59 68 97 25 55

% [ B ol e a4 NERI



Evaluated Sputtering Yield data

2007 ~2017 , 70species
® Starting : 2016

® Sputtering yield (angle,
energy)

Projectile ion

H, He, D

Target

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

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

EIE}EUPI‘BEIOIEI‘!EI
Data Center for Plasma Properties

Sputtering Yield (atoms /ion)

10™ 1

He' -> Ag (angle : 0°)

& Eckstein93, Bohdansky87
< Rosenberg62
»  Weiss58
¢ Gronlund60
107 T T T
10° 10° 10*
Energy (eV)
He" -> Au (angle : 0°, Temp: 20°C)
T T
_ i SRER.
c
210" B
=
7]
IS
o
8
Ll = Roth79
A Bay77
v Rosenberg62
o SRD
10% T T
10° 10° 10

Sputtering Yield (atoms /ion)

[
(=]

[
(=]

N

[N

Energy (eV)
He" -> Si (angle : 0°, Temp.: 20°C)
T

S

= Rosenberg62
4 Roth80
o SRD

10° 10*
Energy (eV)
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Rosenberg62 (atoms / ion)

Sputtering Yield (atoms /ion)

Sputtering Yield (atoms /ion)

He" -> Al (angle : 0°, Temp: 20°C)

107

"

=
- 1
® Rosenberg62 I
4 Lam80
v Roth79, Bodhansky79
o SRD
T T
10° 10° 10

He' -> CulHararlgy (e\Tpmp: 20°C)

T
= Eckstein93,Bohdansky87
A Rosenberg62

o SRD E E
10-1 _ E % -
107 T T
10" 10° 10° 10*
Energy (eV)
He" -> Fe (angle : 0°, Temp.: 20°C)
T T T
v ¥ i? 4 v
104 1 3 X o
o
A
.
o
® Rosenberg62
4 Roth79
1024 v Hintz80
SRD
T T
10? 10°

Energy (eV)
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Demonstrate of DCPP WEB




New DCPP Web Database System (1)

EIE}EUPI‘BEIOIEI‘!EI
Data Center for Plasma Properties

Total search

Search Menu

SSSSSS

Data Statistics

SSSSSSSSSSSSSSSSSS

37

Vv

Will be added
in 2019

Will be added
in 2018

Plasma Properties

NErI




New DCPP Web Database System (2)

Scattering

DATA : 36

Displays the number of
-\ processes according to the
17,390 retrieved result

S5 Dot 38 NERI



New DCPP Web Database System (3)

Graph showing

search results
\

| m-ar

Search Coll;

SEARCH

REACTION

1,759

14 pata \

@E0100022 0 B2012001D4  @E0M0125 0 B0I212YS  @EAI2N4620  OBIDIZ14E10  @E201215107 @ BNIISE  @E01215318
@5I01215002  HE01216004  @EINZIEW2 (0 B012163
100
'] -
-
o uy, 2
s -
= 2y
ey
_ H] ¥
o
H
e o1
=1
k-
8 oo
S
0om
00001
0.00001 i wnt 1 T — "
(1] o4 1 10 100 10000

Enargy [2]

5201215347

100000

B201200092 B201214520 B201214816 B201215628 B201215992 B201216004 B201216362 B201216366 B201200104 B201200128 B201213318 B201215107

B201215819 B201215847 /

Data can be removed
from selection list with

. .

Tab-delimited
list of search
results

Ea4= 0 GIO|E{EY

Data Center for Plasma Properties

Collision

14 pata

Surface

Thermadynamic

Plasma Properties

e
b o
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New DCPP Web Database System (4)

subgraph using
wrapping method

a9 F1its
IE

i3

Partial {0 / 96) Electron Loss (0 /
el NO GRAPH REACTION FORMULA COLLISION METHOD ~ SUB PROCESS
t 1 B201100507 e+ CO Electron Impact Total
Partial (0 [ 96) Electron Loss (0 / 3)
’ 2 B201100540 ol GRAPH REACTION FORMULA COLLISION METHOD ~ SUB PROCESS
[+] 1 8201100507 ok e+co Electron Impact Total
v 3 B201100572 il

You can select all of the
data and select individual
data for viewing the graph.

Partial {0 [ 96) Electron Lo
’ NO ‘GRAPH  REACTION FORMULA COLLISION METHOD  SUB PROCESS
“ 1 B201100507 ollE e+ COo Electron Impact Total
* 2 B201100540 Full e+ COo Electron Impact Total
* 3 B201100572 Full e+ COo Electron Impact Total

% [
Data Center for Plasma Properties

[ -

CROSS SECTION

17,390

Collision surface Thermodynamic Plasma Properties
6 pata
mm:-l
i
g
i T r—
2000000005 + [
o Toboo
Sregyie
8201100507 8201100540 8201100572 8201100595
THEORY | EXPERIMENT | STANDARD REFERENCE
~o GRAPH  REACTION FORMULA COLLISION METHOD  SUB PROCESS sl b e
V201200001
® : 8201100507 e+ eotal Data V201200002, V201200004,
V201200003
[} B e+ Experimental Data 1200004,
e
o View Numerical Osta ©
Copy Numerical Data ©
£ i
5 .
f
o1
" 1o 1000
Enery v
V201200001
¢ 3 B201100572 T V201200002, V201200004,
V201200003
V201200001
. s 8201100595 e+ V20120000
V201200003,
© 5 eonses e+ Eiectron Tot Recommended Dat
e 6 8201213335 e+c0 Eiectron To

Theoretical Data




New DCPP Web Database System (4)

[ -

Collision

CROSS SECTION

17,390

Collision surface Thermodynamic Plasma Properties
6 paTa
B3y
]
H
i
% n . R e
2000000005 + * e
1o 1t T Tohoo
Enaegy e
8201100507 8201100540 8201100572 8201100595 B201215366

* " 271 The selected data can be
viewed in text form
) | including detailed items.

/
11

Plasma Properties TEXT View

Total Count: 1

Properties Number: B201219352

Expression He+CO->He+CO+ +e

Measurement of charge-changing cross sections in collisions of He and He+ with Hz, Oz, CHs, 00 an

Tide 4oz
Author(s) M. Sataka, A. Yagishita, Y. Nakai
Journal Name 1. Phys. B
Publication Year 1990
Volume Px]
. The XSAMS D t
e ocumen
can be downloaded
.
Collision data categorize ——
Collision process Tonization
Sub process Electron Loss
Collision type Heavy Particle Impact
e cwcme
XSAMS Doc. Download
X Y
300000.0 4.29
400000.0 4.52
500000.0 4.58
600000.0 4.67
700000.0 4.59
£00000.0 441
500000.0 3.97
1000000.0 3.64
1200000.0 3.35
1400000.0 3.06
1600000.0 2.75
1800000.0 2.61

=0




New DCPP Web Database System (4)

Collision surface Thermodynamic Plasma Properties

6 pata

100520 @B2011008T2

“l =] Youcan see the data

used as reference
Standard data, 201200002 Exprassion: e + CO

s Numberical Data Numberical Data(TXT)

. !
* Howver the mouse pointer over the graph to s2e each numerical value.

/ @ /201200002
L/ 10

N B . 3 3 TTTHEE

CROSS SECTION

17,390

Cross Section[ 1E16 a°2|

8201100507 8201100540 8201100572 201100595 B201215966 B201213335

V2012001
V201200002, V201200004,

Total Expenmental Data

V201200003,

v 1 8201100507

o B0100540 gy e+ co Blectron Imp

@s1100540
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1
¢ ¢¢¢“‘

0.01 TIMImwm | L e A R A N R R RN R AR A RUR TR IR LW ey
10 1000

01
© 1 1000

V201200001,
. 3 8201100572 e+ Total Expenimental Oata V201200002, V201200004,
V201200003,
V201200001,
. 4 8201100595 e+C0 Totat V201200002, V201200004,
V201200003,
P s 8201215966 + o lectron Impact T

. 6 8201213235 e+CO Electron Impact Total Theorstical Dat




New DCPP Web Database System (5)

Other functions (Support for plasma properties experts)
» Data Insert » Data Evaluation » Report (PDF)

SIRUME V201200004

e @R

lonization

7|EHs

=n O|E{MIEf
%EIE}_ HE S| Ef ey 13



