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Working Group for NIFS A&M Data Collection

« Members

— M. Kimura (Kyushu Univ.)

— T. Kusakabe (Kinki Univ)

— M. Imai (Kyoto Univ.)
Motohashi (TUAT)
|lgarashi (Miyazaki Univ)
Morishita (UEC)
Moribayashi (JAEA)
Pichl (ICU)
. Suno (JAMSTEC)
Okuno (TMU)
Soejima (Nigata Univ.)
. Ishii (Nara Wemen'’s Univ.)
— M. Hoshino (Sophia Univ.)
— A. Watanabe (Ochanomizu WU)
— M. Kitajima (Tokyo Inst. Tech.)

— H. Sakaue, D. Kato, M. Goto, S. Morita, K. Sato, H. Funaba,
T. Ido, B. Peterson (NIFS)
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2007 E DR

o THUE
— Fe, Ni, Mo, W, Ne, Ar, Kr, Xe
s INLbDIR(RF.M4V) ERFRFEDOEREREDKEE
s INLDRR(RF.AA2)ICKLSEFEEBEEDMKERE
— 5; W;AMDIS-3{%. 0(E), +42(T), +70(T)
— {§; Fe;AMDIS—52%

» lonization: 4, +0(E), +21(T), +24(T), +25(E)

» Recombination: 12, +16(2T), +17(3T), +18(5T), +19(3T),
+20(3T), +21(3T), +22(3T), +23(3T), +24(2T), +25(T)

» Excitation: 36, +1(T), +2(T), +3(T), +4(T), +8(T), +9(2T),
+10(T), +11(T), +12(2T), +14(3T), +16(3T,E), +17(T),
+18(3T), +19(3T), +20(5T), +21(5T), +22(5T), +23(6T),
+24(2T), +25(T)

— EBRMMARICKET—RE3HDH

— Report on Cross Section Data Compilation for Electron and lon
Collisions with High Z Elements (M. Kitajima et al., NIFS-DATA, in

preparation)
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FRILBEFE T —RIZBE T HiRET
— BEETIRXIERWNVRS IR EL-EDE THRRIGETE O 2 HE
LA DT —545
- RIEKFR
» Evaluated data
—List of molecules
—diatomic molecules: H,, N,, O,, Cl,, CO, NO, HF, and HCI

—triatomic and relatively simple molecules: H,O, CO,, H,S, N,0O,
CS,, OCS, SO,, NH;, and SF,

—silanes: SiH, and Si,H,

—hydrocarbons: CH,, C,H,, C,H,, C,H,, C;H,, cyclo-C;H,, C;Hg,
and C H,

—halocarbones: CF, and CCl,

—alcohols and ethers: CH;OH, CH;OCH,, and CH,;OC,H,

K. Kameta, N. Kouchi, and Y. Hatano, Landolt—Bornstein Numerical Data and
Functional Relationships in Science and Technology, ed. by W. Martienssen,
New Series, Group 1, Vol. 17, Pt C ~Springer, Tokyo, 2003.
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Avalilable experimental absolute cross-section data
for ions

*Singly ionized atom;
He*, B*, C*, N*, O*, Ne*, Mg*, Al*, S*, K*, Ca*, Sct, Ti*, V¥, Cr*,
Mn*, Fe*, Co*, Ni*, Zn*, Ga*, Srt, I*, Xe*, Cs*, Ba', La*
*Doubly ionized atom,;
C2*, N2t, O2+, F2*, Al?*, Si%*, Ca?t, Sc?, I12%, Xe?t, Ba?t
*Highly charged atomic ions;
N3* O3+, O%, F3*, F4, Ne3*, Ne#*, Tid*, Fedt, Xe3*, Xett, Xed,
Xeb* Bad*, Last, Ce?t
*Negative ions
He™, Li~, B~ ,C™ (Relative), Na—, S—, CI-, V-, Cr—, Co7, Ni—, Te™,
-

H. Kjeldsen, J. Phys. B. 39, R325 (2006)
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Other database developed by domestic collaboration

Numerical and graphical databases for
Differential Cross Sections of lonization for
Atomic Hydrogen by Proton Impact (L. Pichl,

Japan)
http://crdb.nifs.ac.jp/dcsdb/ 0
® pr O dn g
Ofn O gr O hn o
O fc ©go Oho E; 7
Qs OQOpo O do 5 .gﬁé‘.’%
¢ g - Ay o LY G-
angle [70 ¥ 3 ...,...gﬂr'f}};‘;ﬁﬁ
Zomin[4 ¥ S s LT
Z-grad (B ¥ g .. ;|'_;-
4 .'-'.j'.
reset H search
10
References:
1) L. Pichl, S. Zou, M, Kimura, I. Murakami, and T. Kato, Total, partial and . 4 i 4
differential ionization cross sections in proton-hydrogen atom collisions in the — ~*€si, ‘o o o naf“‘”
"‘?)’ e\J

energy regeon of 0.1 keV/u - 10keV/u, Journal of Physical and Chemical
Reference Data, Vol.33(2004) 1031-1058.

2) S. Zou, L. Pichl, M. Kimura and T. Kato, Total and differential cross section
calculations for proton-impact ionization of hydrogen at low energies, Physical
Review A, Vol.66 (2002) 042707:1-13.
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RIEDDB7 YT T—ri5
M. Hoshino et al.

“Elastic differential cross sections for electron collisions with polyatomic

molecules”

NIFS-DATA-101, Jan. 2008

—DCS measurements (1-100 eV) at Sophia University since 1978,
Australian National University, Flinders University, and Chungnam

National University.

Table 1: List of molecules tabled in this report
A. Fusion Plasma-Related Gases
CH,4. CyHg. C3Hg. CoHy. C3Hg. isomers-C3Hy
B. Processing Plasma-Related Gases
CF4, CoFg. C3Fs. C3F6, cvelo-C4Fg. CoF4, CeFe.
CH;F. CH,F,. CHF;
NF3, SFs
SiHy. Si;Hs. GeHy
C. Environmental Issues -Related Gases
CF;Cl. CF;Br. CFsl
H,0. CO,. N,O
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T—AR—RE LS —

|E] httoif Serdbiifo.ac o ferockd

Helected Database: Ju1
Kunber of Labels: 4
Danention: 2

Table Name:

» Dazabase name wost start with wideats .

o Pre-definec words will 1ot be acceptad

labell:
labell:
label3:
laheld:

Choose data mput method: # File TIpload © Wamal Tapr

Mumber of Data: I
HA. . I

(MNOLE: Earples of Avceptasie File Zormate)

» Umnly alzaabet (lower caze), numbers, and an undsrecore | _ ) are avadabls.

Databaze: dbd
Table: taklel
Decimal Tace: 20

2. 20000000003, 20000300
S S0000000008. EN0CN0ICN

(s ¥ 2

SZLECT -] [SELECT -] [3.300003CC00 4]
1 100G00C 000
4 AN000NCN0N

RCSCT ZUOMT

[ Zack to Erevisus 2ace | Select Arether Databace | credb2 TOE ]

L. Pichl (ICU, Japan)
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RFDFEAEDXHIFHRDBE T —2N—R1t

Joint Search

SPIN'WEE Database & IOP Electronic Journals

Keep default or choose another fleld.
| | i |FLI|| Bibliographic Record v|

|AND v | | i |Full Bibliographic Recard |

|AND v | | i |Full Bibliographic Recard |

SELECT DATABASE: [JBoth Databases [1SPINWEB [JIOP

search reget

E)Scitat IoP

[ Prof Ttkawa's list | Evelutienary Database | Bibliography Database ]

L. Pichl, M. Suzuki, K. Joe, D. Kato, and A. Sasaki,
“Networked database builder and data-mining engine for electronic journal papers”,
Int. J. Comput. Sci. Eng., Vol. 2 (2006) 253-261.
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Fe data for non-equilibrium ionization in LHD
and Solar-atmosphere

Hinode(Solar-B) satellite
launched in September, 2006.

X-ray and EUV telescopes would
reveal heating mechanisms of active
solar corona.

“XRT

HINODE (SOLAR-B)

Ref. http://solar-b.nao.ac.jp/

Large Helical Device (LHD)

EUV spectroscopy would reveal
Impurity transport of heavy
elements in fusion plasmas.

ER20E3827H JAEAR FRFT—2EEET TS 16



intensity (a.u.)

Density diagnostics by Fe Xlll lines

#66810-4.3s@LHD /la
4

0.6F

©)(7)

FexXIll l l

0.4

02fF

0.0 I ]

wavelength (A)

3p-3d transition (3s23p2-3s23p3d)
(1) 196.525A: 1D2-1F3 (with FeXll)

(2) 200.021A: 3P1-3D2
(3) 201.121A: 3P1-3D1 (with FeXIl)
(4) 202.044A: 3P0-3P1

energy (e

(5) 203.793A+203.826A: 3P2-3D2,3D3

(6) 208.679A: 1S0-1P1
(7) 209.617A: 3P1-3P2

ER20E3H27H

Ip=361eV
16 1p 15 1F 35 3P 3P 3F 55 |

80

60

40F

N. Yamamoto (Osaka Univ.)
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EUV spectroscopy of Fe ions by means of Low energy
Electron-Beam-lon-Trap

CoBIT (Corona eBIT) Ee: 0.1-1 keV

le: >10mA
High temperature

Super-conducting coil B~0.1T
e LN2 cooling

~10cm

LaB6 e-gun —1

N. Nakamura (UEC) & H.A. Sakaue (NIFS)
FERL2043R827H JAEARFRFT—REHCETIHES 18
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Briett HREFZE
[TOERATSAREEDRF - D FT—EIN—ARYET—IHE |
ERIFEE~FERISEE (KF:-HPKXK LFEX)

J5XI70vR, ME. KRILFE
[EWVERTHDTSXIREADER]

R FRAEEMEESTHREIZINESNF-T—42%
NIFS-DBH—/\ T4\ B
(M)MELEDERRERT —FDEE LB (NIFS-DBHY—
/N\/NIFS-DATA) H:ifiEEHE EBIbKX

T

ERFE FEEMEESR
[ETEHIT . FhiEiE, RELCOVICRFEREF N FIAFTIVR]
FR18FE~FR20FE (KF: FEEH FTEIX)
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ERFSRABTEMEESTINEIN=T—F%ENIFS-DBHY—/\

I

"CJ

a00310 131.30000 18
glastic momentum transfer

Recommended data fqgy  goooooE+00  .829150E-05
of atoms and moleculg Loonon 131.00000
LOoton 123.00000
The recommended data set CO0250 112.00000
The Institute of Electrica L006800  94.00000
Raport #853 Sep. 2007]. T L1000 g4.30000
reproduced measurements Lozoon o &7.10000
Boltzmahh cade. L3000 BR.F0000
L4000 47.20000
How to get data set LoB00on 4080000
Click name of atom/malec LOB00D  35.33000
Logoon o 2¥.d4000
Looon o 22oe0000
i 12000 12.10000
He, Ne, Ar, Kr, Xe. Rb 14000  14.66000
Diatomic molecile : 16000 11 :9?[”:”]
GO. N, NO. O, JB000 986000
Triatomic molecule L20000  8.18000
L2E0ON B.azoon
co,
= Lrdnon h.7300n
Polvatomic molecules YT 4 Ba000
GFy GH,, GeHy SiH,. @ 2aooo 4.10300
LJioonan .h0400
J3E0On J.otoon
Structure of data file .34000 o _RO00n
For example, data file of Ar ggggg ?ggggg
800821 38.948 8 dates, atomic LA0000 1.74000
0D eATon g mumberofds] T 72000 1.55000
; =" number ot £ 44000 1.38000
0000 6.300 electron ene
0070 o0 ! JAB000 125000
0.014 3.880 48000 1.14000
LSl et Laonon 1.04200
L54000 n.aooon
SRannn n_JeO00N
L2043 A 27H

/NE (http://dpsalvia.nifs.ac.jp/DB/IEEJ/)

[1] ¥ Nakamura and M. Kurachi, J Phys D, 21 (1988) 718 - 723
T [2] M. Hayashi and S. Ushiroda, J Chem. Phys.. 78 (1983) 2621 - 2625
[3] A. Chutyian and D. C. Cartwright, Phys. Rev. 4, 23 (1981) 2178 - 2193
— [4] D. Rapp and P. Englander-Golden, J Chem. Phys., 43 (1965) 1464 - 1479
4
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3 S o001
Dat
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2! Fig.1 Recommended cross sections for Ar
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72(Ar), -74(C0O2), -76(SF6), -77(N2), -79(Xe), -80(F2,

ClI2, Br2, 12), -82(H2), -83(HF, HCI, HBr, HI), -87(NH3,
PH3), -90(CH4) &L TH1T.
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IJAEA Advisory Group Meeting on
"Technical Aspects of Atomic and Molecular Data
Processing and Exchange (19th Meeting of the
Atomic and Molecular Data Centres and ALADDIN
Network)"

3-5 October 2007, IAEA Headquarters, Vienna, Austria
Scientific Secretary: D. Humbert

IAEA 15t Coordination Research Meeting on
“Data for surface composition dynamics relevant to
erosion processes"

17-19 October 2007, IAEA Headquarters, Vienna,
Austria
Scientific Secretary: R.E.H. Clark

ER20E3827H JAEAR FRFT—2EEET TS 23



ER20E3H27H

gl

JAEAR FRFT—2EEET TS

24



Photo-lonization cross section of lons
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H. Kjeldsen, P. Andersen, F. Folkmann, J. E. Hansen, M. Kitajima, and T. Andersen, J. Phys. B. 35, 2845 (2002)
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FP3-3 Standardization of atomic and molecular data for fusion research

Yu. Ralchenko (Univ. of Maryland College Park, USA),
|. Murakami, D. Kato (NIFS)
2006 Nov. 29- Dec. 9

Related to recent movement on new
atomic and molecular database
network with Atomic and Molecular
Data Markup Language (AMDML).

Current Atomic Data Search Engine
(GENIE) by IAEA is just merging
outputs from each database and unified
format is required.

To develop an XML schema allowing
for a complete description of atomic,
molecular, and particle-surface
(solid) interactions and properties,
and other tools (Web services) for
data exchange.

Development approved by the IAEA
Data Center Network

Currently active: NIST, IAEA, ORNL,
Paris Observatory

NFRC(Korea) will join

Presently finalizing the XML
Schema

Other related projects are under
discussion

New search engine system will
communicate with each database
through a gate with AMDML of
unified XML schema and each
database system is not needed to
change its database system. “A new
gate” system is just required.

NIFS will be able to contribute to
checking the XML schema and
joining the new network.
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Investigate the Space
through
the Sun on the Ground

Construct Collisional | e
Radiative Model for Fe L =
and M shell ions

Produce and evaluate DA
atomic data for Fe ions TIL TR T, .
Measure spectra from LHD, .7 | @@
analyze them by non - ey Y : ‘ ‘ ‘
equilibrium ionization Ee— - glﬂ””‘
model and verify our model. ~Active II Fe on spectrum ﬁ

Verification

non-equilibrium ionization model

. =

Apply our model to solar
spectra measured by the
“Hinode™ satellite to Physics of non-equilibrium

understand coronal heating plasma; Impurity transport;

mechanism e Radiation collapse; Coronal
' heating; Solar flare
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IAEA Advisory Group Meeting on
"Technical Aspects of Atomic and Molecular Data Processing and
Exchange (19th Meeting of the Atomic and Molecular Data Centres and
ALADDIN Network)"
3-5 October 2007, IAEA Headquarters, Vienna, Austria
Scientific Secretary: D. Humbert

Wednesday, 3 October Meeting Room: A2774

09:30 - 09:45 Opening (R.E.H. Clark, Head, A+M Data Unit, A. Nichols, Section Head, Division
of Physical and Chemical Sciences, NAPC)

Adoption of Agenda

Session 1. Current Activities of the A+M Data Centres

Chairman: J Yan

09:45-10:30 W. Eckstein (MPIP)

10:30 - 11:00 Coffee break

11:.00 - 11:45 Yu.V. Martynenko (Kurchatov Institute)

11:45-12:30 G. Mazzitelli (ENEA)

12:30 - 14:00 Lunch
Session 2. Current Activities of the A+M Data Centres (Continued.)
Chairman: Y. Rhee

14:00 - 14:45 D. Kato (NIFS)
14:45 - 15:30 D. Humbert (IAEA)
15:30 - 16:00 Coffee break
16:00 - 16:45 A. Whiteford (ADAS)
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Thursday, 4 October

Session 3.

Chairman: W. Eckstein

9:00 - 9:45 D.R. Schultz (ORNL)

9:45 - 10:30 Y. Rhee (KAERI)

10:30-11:00 Coffee break

11:00 - 11:45K. Katsonis (GAPHYOR)

11:45 - 12:30W.L. Wiese (NIST)

12:30-14:00 Lunch

Session 4. Current Activities of the A+M Data Centres (Continued.)
Chairman: K. Katsonis

14:00 - 14:45T. Nakano (JAEA)

14:45 - 15:30J. Yan (CRAAMD)

15:30 - 16:00 Coffee break

16:00 — 16:45 D. Kato “ITER AM/PSI Data Needs”
16:45 - 17:15Yu. Ralchenko (NIST) “XML Format for A+M Data”
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Friday, 5 October

Session 5. Data Issues

Chairman: W. Wiese

9:00 - 10:45 Priorities in A+M data compilation (all participants)
Data evaluation (all participants)
Data for the Int. Bulletin on Atomic and Molecular Data for Fusion

10:45 - 11:15 Coffee break

Session 6.

Coordination: R.E.H. Clark and D. Humbert

11:15-12:45 Review of Data Center Network Membership criteria
Membership of Brazil and ADAS
Plan of DCN activities for the near future

ICAMDATA
12:45 - 14:00 Lunch
Session .7 Demonstrations
14:00 — 15:30 Data Centre WWW and software demonstrations
15:30 - 16:00 Coffee break
Session 8: Meeting Conclusions and Recommendations
Chairman: D. Humbert

16:00 - 17:00  Formulation of meeting conclusions and recommendations
Date of next meeting
17:00 - Adjourn of the Meeting
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