AnHaMuka ¢poToMoHn3aL MM aToMOB
61aropoaHbIX ra3oB MeXxay nepBbiM W
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ﬁ;

[

POCTOBCKMW rocyAapCTBEHHbIN TexHNnYeCKUu yHMBepcurTer
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Poccusa FepMaHusa
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JHepreTMmyecKkMm MacLuTab m
3KCNepuMeHTalibHble CXeMbl

i

%22 823 924 925 826 §27 928 929 530
WAVELENGTH (A)
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NMpocTpaHCTBEHHbIX MacLUTab
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NMocTosiHCTBO (bopMmbl AO

PGy 2 (Z) ﬂ;(l _ 2R, 1GERE _)
n/) (20+1)! 242 (2L +2)(2L+3)-2!

Reduced width: (J Berkowitz Adv.Chem.Phys. 1988)
I, (nl[K])) = (n—pu (K] T @mlK],),

Ger@ralized reduced width

A= A3/ +17°@ +1/2%'T, (¢ +1/2)
Pori= (Ff — 12)(8 % 1Y %1 2)%0°T (¢ — 1 /

Table 3. Generalized reduced widths (cm™1) calcplted in the PF approAitt

n=20

Atom A

Ne

f?/

3
4
5

Iy

23.63
4.30
1.10

J=4¥

Figure and table from:
17226 [ 26052 964 \ 7025 25500 I D Petrov et al.
17621 24392 2.19 8970 24391

17219 22501 0.65 10183 23065 J. Phys B’ 35 (2002) 323

ATy = Iy (8 — 1/2)( + D + 1/2)%27 for £'[£' — 1/2]¢ resonance;
Tgr = D (£ +3/2)(& + D)2 +1/2)%¢ for £'[£' + 1/2], resonance.
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NMpo6nembl: (i) LWLNPUHDbI pE3OHAHCOB

EXPER Radler 1979 ns/d J=1

o 4s By s 11§
i }[ ) /«B/d]'z" J”d/‘\'o"' {

— \

Reduced width
I =n™I

Ar12s' J=1
778 779 180 781 782 783 784 785 786 77
A(A)

RRPA Johnson 1980 ns/d J=1

Exper Klar 1992

Johnson 1980 RRPA

Klar 1992 RPAE

HF approach 1587
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NMpob6nembol : (ii) Popma pesoHaHcoB (Ne)

Ne(2p°,,3s J=1- 2p° 13p’ J=0,2)

3/2 1/2

Ne(2p® ,3s"J=1 - 2p°, 13p" J=0,2)

1/2 1/2

M) A\ — AR |90 Qeime 1V A17n2 s ae 1)
| 2p3,3s) = 0.645 2p 2381725 1) +0.764 |_p3;,..2m\ 12 1)

12p7 538"} = 0.764 |2} ;,3s1/2; 1) — 0.645 |2p3 5351 )2; 1)
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TeopeTtunueckas mogenb (CIPFCP)

OOHO31eKTPOHHBIE aTOMHbIE opbuTanu (AO):

e Pengatusucrckme apdekTbl: npubnuxeHune Naynu

e Ab-initio nonsp13aUNOHHbI NOTEHUMAN Kak NEPBbIN LWar no
n;;;r_m K MOSIHOMY MHOIrOKOHMUIYpalMOHHOMY NPUBAVKEHUIO

MHQOro31eKTpoHHbIE 3D dEKTHI

e | MeToa B3aMMOAEUCTBUS KOHDUTYpaLUnn Ans
CUIbHOB3aNMOAENCTBYIOLLIMX KOHMDUTIYypaLum

Teopnst-BO3MyLLEHUN U Teopus 3PDEKTUBHBLIX ONEPATOPOB A4S
CNaboB3aMMOAENCTBYIOLLIMX KOHMUIYypaLun

MeToa K-maTtpuubl ang B3aMMOAENCTBUSA CMOLLHbIX CNeKTposB
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Cxema nepexonos (Ar)

3s%3p° 4s L» 3s%3p n{p/f)

i
HCC Hee

3523p*(d) nip/f) 3523p*ds {s/d)
38" 3pPnp 3s'3p°4s
3s23p°(d) 35°3p”{p}

J
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LLinpuHbl pe3oHaHcoB s-d cMewunBaHue (Ar J=1)

Ar 20s' J=1

Exper, Hollenstein 2000
Klar 1992

Theor, Johnson 1980 RRPA

PF

PF+CP

PF+CP+CI

PF+CP+CI+Res.Interact

Interaction between
nd' and ns' resonances

Energy [cm 1]
Interaction with ed- continuum
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CunbHaa nHTtepdepeHuma B aMnamTyaax
nepexonos

INSTITUTE OF PHYSICS PUBLISHING JOUuRNAL OF PHysIcs B: ATomIC. MOLECULAR AND OPTICAL PHYSICS

J. Phys. B: At. Mol. Opt. Phys. 39 (2006) 3159-3176 doi:10.1088/0953-4075/39/16/002

Autoionizing even 2])‘; /Zn(f’[K']n_ 1.2(¢ =1, 3) Rydberg
series of Ne: a comparison of many-electron theory
and experiment

I D Petrov'?, V L Sukhorukov'?, T Peters’, O Zehnder®, H J] Worner?,
F Merkt® and H Hotop?

12p3,3s) = 0.645 |2p7 ,3s1/2; 1) +0.764 |23 ,351,2; 1)
12p] ,38') = 0.764 |2p] ,351/2: 1) — 0.645|2p3 5351 2: 1)

|2P?/213p,> = 0.99984 |2P?/213p1/2§ 0) +0.004 49 |2p§/23p3/3; 0)
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doTomonusauusa Ar (3p> ms, J=1)

Eur. Phys. J. D 40, 1
DOL: 10.1140/epjd /e2 8e3-528p" (07 EUROPEAN

ICAL JOURNAL D

Lineshapes 7s'1->28p' (0°) [ esonances

of Ar, Kr ai

I.D. Petrov}2, T. Pe
V.L. Sukhorukov®2

lon signal (arb. units)

-0.0197  -0.0196  -0.0195 -0.0194  -0.0193

PHYSICAL REVIEW A 78, 022509 (2008)

Autoionizing Rydberg series (np’, nf") of Ar investigated by stepwise excitations
with lasers and synchrotron radiation

Yin-Yu Lee, Tzan-Yi Dung. Re-Ming Hsieh, Jih-Young Yuh, Yen-Fang Song. Grace H. Ho, and Tzu-Ping Huang
National Synchrotron Radiation Research Center, Hsinchu Science Park, Hsinchu 30076, Taiwan

Wan-Chun Pan and I-Chia Chen
Department of Chemistry, National Tsing-Hua University, Hsinchu 30013, Taiwan

Shih-Yu Tu and A. H. Kung
Institute of Atomic and Molecular Sciences, Academia Sinica, Taipei, Taiwan Departinent of Photonics, National Chiao-Tung University,
Hsinchu 30010, Taiwan

I 1Cl ee
Department of Electrical and Computer Engineering, San Diego State University, San Diego, California 92182, USA
(Received 27 June 2008; published 12 August 2008)
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YpoBHM 3Heprum Ar(3p> ms, J=1)

Condition of the energy levels
eqality for ns and (n —

1 1
——————— ——————————5 =1P3 s — I P 3,
(n—214)" (n—214-1)" ' '

Solution : {[n = 8.0

Condition of the energy levels
eqality for ns and (n — 2) s’ levels

1
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CMewumBaHue 7s’ U 8s COCTOSIHUM

8s3->28p' (0°)

7s'1->28p' (0°)

lon signal (arb. units)

0.0198  -0.0197  -0.019  -0.0195 -0.0194  -0.0193

8s(J=1)—>14p'

(o)
=
c
kol
B
Q
72
o
N
e
O

I Bs =-0. 53573p°, 78)

JL k 0.8442|3p°, , 8s)

75U 14p
(372, 1, ! 7s*) = 0.84273p>, , 7s) +
0.5380[3p°, , 8s)

-0.090 -0.089 -0.088
Energy of Rydberg states [eV]
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KynepoBcku MMHUMYM U cbopmMa
np-pe3oHaHCoB
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3aBUCUMOCTb (POPMbI NP- pe30HAHCOB OT N

3p°4s'—3p. (N/e)p(J)

o

01 00 01 02
Energy of Rydberg states [eV]

Cross section [Mb]

4s'—np' |

o
N
]

Cross section [Mb]
o

heme
[372], 112, [32,

0.32 0.34
v,, (mod.1)
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3aK/IloueHue

NccnenoBaHbl aBTOMOHU3ALMOHHbIE pe30HaHCbl A1 60/1bLUMHCTBA
aToMoB 6naropofHbIX ra3os

BeposATHOCTM pacnafa pe30HaHCOoB (LUMPUHGI)
rnoaBep>XeHbl BANAHUIO:
[lonapusauum octoBa

B,iaMMonel‘/’lCTBMﬂ MeXxay pe3oHaHcaMu (“ManeHbkas npMMecb 60MbLLMX
BENNYMH" 1 “"MHOI0 ManeHbkux npnmecen”)

KoppensumMoHHOro yMeHbLUeHNS KynoHOBCKOro B3aMMoAeNCTBUS

(dopmMma-aBTOUOHU3aHUOHHbBIXPE30HaHCOB
NOABEP)KEHA BAUAHMIO:

NHTepdepeHUnn Mexay KaHanammu Bo3byxaeHus

BHYTPMATOMHbIX B3aUMOENCTBUN

Pnabeproeckne COCTOSAHUS SABNSAIOTCS
YYyBCTBUTENbHbIM MHCTPYMEHTOM /11 UCCNENOBAHUS
aTOMHbIX NPOLIECCOB

40 EGAS July, 4, 2008



Ncue3arolime cepum:
Xe 6d[3/211 L1 np’/f’

Meyer JPB 2005
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dopma pesoHaHcos Ar 3p°4p (1=1,2,3)
nd’'/s’

40 EGAS July, 4, 2008



Ar 2p, 4p‘[1/2],

w

|
/ | Hotop 1992
r=500(30) GHz :,
r,=26300 em !
q=50(18)

[1000 cts/chl
n

E1li &,

Ee
C
-
I
+
o
<

E - Eg (1000 GHz]
Fig. 5. Two-photon ionization Ar(155-2p2~12d'.14s‘)

Aslam 1999

3p‘(2Pm)l 1s[1/2]
3pX( l’l )1 ls[l’Z]‘

3pSCP, )9d[372],
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Ar 2p, 4p[5/2],

&
(=]

10d' J=2 1=234(5) GHz; q=-1.3
- -1 Hotop 1992
r=170(8) .GHz Ty 71"9 om P

. -1
I’r 5090 cm

¢=-1.7(1) 125" )=

(1000 cts/chl
w
o

ny
o

N
’

=
O

)
(=
L]
|
+
|8
«

1 2 3
E - E (1000 GHz]

Fig. 4. Two-photon excitation of Ar(lss-ZpB-IOd',IZS')
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JHepreTuyecKMn Macwutab

Ne Ar Kr
Thresholds np:,

UL

WAVELEN"TH (&)

intermediate state
Various / and J

&
=,
>
)
—
o)
c
L

Transitions through the

Thresholds np;2

4

Rydbergs 3p;,nl[K], |  mbtastable

g(nﬁf')=lP(3p1/2)-Ry/(n-u)2 atgm source or / /
Synchrotron or " \/

u is quantum defect Laser 935
WAVELENGTH IA)

Ground state np6 (180)
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Popma pe3oHaHCOB (Ne)

Ne(2p>, ,3s J=1- 2p° ,13p" J=0,2)

L AN L\ /] //

e 2]

Ne(2p, ,3s"J=1 - 2p° 13p" J=0,2)

Strong interference between the
following pathways

3s+y [113p’
3s+y[L1{3p}=13p'____
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dopmMa pe3oHaHCOB
(Rg HayanbHoe cocTtosiHue J =0)

Py ()P (2p, )Jzo_ﬂ’p53/28m np° ,meid]

\/
MR P(2p,) Al 1o s
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JHepreTMmyecKkMm MacLuTab m
3KCNepuMeHTalibHble CXeMbl
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Ar 2p, 4p[5/2],LInI'/el
Cross sections
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