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Progress towards larger scale calculations and

(interactive production runs) for mid scale calculations.

Code development has essentially reduced the time for
electron-impact scattering to the time required to calculate
a single partial wave.

Concurrent parallel diagonalisation has been implemented in the
In the R-matrix codes for all coupling schemes.

----- > process Terabytes instead of Gigabytes of angular algebra
and Hamiltonian matrix elements in a matter of hrs

------ > slow,steady progress towards the open d-shell systems of W
Fe, and Ni.

------- > Downside: Needs thousands of processors rather than
hundreds



Electron-impact excitation along the entire Argon

sequence (John Ludlow -submitted J Phys B)

* Complements ongoing sequence work of Guiyan Liang, Mike Witthoeft
and Allan Whiteford

* Every ion stage < 250 levels is carried-out in 3-5 hrs of computation

TABLE I. Configurations included in the scattering calculations

Ion configurations Levels Transitions
Artt 3s23p°,3s23p?3d-3s23p25s,3s3p?,3s23p3d? 181 16290
Artt 3s23p?,3s23p3d-3s23phs,3s3p®,3s3p23d,3p*,3s3p3d? 220 24090
Ardt 3s23p,3s23d-3s%5s,3s3p?,3s3p3d-3s3p5s,3p®,3p23d 155 11935
Ar™t 2p®3s-2pb5g,2p93s2,2p53s3p,2p°3p? 62 1891
Ardt 2p® 2p°3s-2p°5g 115 6555
Arlo+ 2s22p*,2522p?3s-2522p®5s,252p®, 252p* 3s,2p® 228 25878
Arllt 2522p?,2522p?3s-2522p?5s,252p*-252p?3s,2p° 186 17205
Ari?t 2s22p? 25?2p3s-2522p4f,2s2p® 2s2p? 3s-252p23d, 2p* 198 19503
Arlt3t 2s22p-2525g,2s2p2,2p® 36 630
Arldt 2s?,2s2p-2s5g,2p? 352 53 1378

Arl™ 1s-5g 25 300




Average energy difference of theoretical results with NIST

energy values. Though shifted to NIST values in final adf04
files.

Average % difference from NIST energies
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Comparions with experimental cross sections are made

where available
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related species

Electron-impact ionisation of highly excited states of fusion

I. Phys. B: At. Mol Opt Phys. 42 (2009} 175202

C P Ballance & al

Croundstate electron-impact ionisation of neatral neon
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Figure 1. Electron-impact iwonization of the neutral neon ground
state. The dotted black curve comesponds to the row EMPS
theoretical values and the solid blue curve a Rost/Younger fit to
those values. The red crosses comespond to the expenmental
measurement of Knshnakumar and Sovastava (1938}, the diamonds
correspond to the measurement of Wetzel e ol (1987) and maroon
circles comespond to the expenmental mensurements of Rejoub er al
{2002). The connected green circles comespond to a CADW direct
2p ionization. The green dashed line comesponds o the associated
contribution of the 2s ionmization to the total ionization from 50 eV
onwards calculated within the CADW approximation.
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Figure 2. Electron-impact ionizotion of the excited 2pins terms of
ncon. The black solid, dashed and dotted lines comrespond to the
direct ionization of the *P : 3z term by the RMPS, CADW and ECIP
methods, respectively. The red solid, dashed and dotted lines
correspond to the direct ionization of the *P : 45 term by the RMPS,
CADW and ECIP methods, respectively. The blue solid, dashed and
dotted lines comespond to the direct ionization of the *P : 35 term by
the RMPS, CADW and ECIP metheds, respectively. The black solid
squares refer to the TDCC direct wonization of the 3s and the solid
red squares refer to the TIHCC direct ionization of the 4s.



Current state of ongoing boron and carbon calculations for

ADAS

All calculations, both electron-impact excitation and ionisation
for boron have been completed. However, in light of the neon

excited state ionisation results higher n shell have now been
Calculated.

For carbon, only the ionisation/excitation of the neutral and singly
lonised cases remain. lonisation shall be calculated this autumn.
Unsual 2s2p”3 ionisation must be considered.



Developement of a magnetic sublevel collision strength code.

With the possibility of CR modelling at the magnetic sub level
(Inal and Dubau —J Phys B 20 4221 (1987)

The inelastic electron-ion scattering amplitude for an atom or ion i1s given by:
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the total cross section for the transition JM. — J.M, is given by:
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Whereas, the magnetic sublevel collision strengths are
difficult to calculate, the J_ IM_| — J fM_fline strength is
simply a Clebsch-Gordan Coeff #2 *the J i ->J fline
strength.

(... phew one less phase to think about!)

* This has been implemented in the relativistic structure
code GRASPO of Dr Patrick Norrington.



. . 24+
Magnetic sublevel calculation Fe
Is” (M=0) to Is2p[J=1] M=-1,0,1

| ' |
= - M=_1 -
— M=

S =1
33_22 i ,//' |
%‘ s -
% 2e-22 =
le-22 = -

0 | L ] I ] 1 |
500 550 600 650

energy (Ryd)



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

