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| facts of rare gases atoms obtained by the techniques are reviewd.
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Photoion spaectroscopy of atoms using coincidence techniques
Tatsuji Hayaishi
Institute of applied Physics,University of Tsukuba

Interaction of atoms or molecules with photons causes many effects which are often obscured
because of many decay paths from the event. To pick up an effect in the mixed—up ones,it
is necessary to observe the decay path arising the effect alene. There is a coincidence technique
in one of experimental means for the purpose of observing the decay path. In this article,
two coincidence measurements are presented; a photoeleciron — photoion coincidence technique

and a threshold photoelectron—photoion ceincidence technique. Furthermore, experifnental
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Fig. 1. Decays channels following interaction of an atom M and a photon

hv.

Notation of underlines indicates objects in coincidence

measurements. Some examples in the coincidence measurements
are expressed in the lowor part <{see text).
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Fig. 2. Schematic diagram of the time—of—flight

mass spectrometer using the photoelectron
—photoion coincidence technique. MCP,
microchannel plate;DT, drift tube;TAC,
time—to—amplitude converter;CFD, constant
—~fraction discriminator;ADC, analog—to
—digital converter. <Ref. 8>

HIORBIIHEFTH D, HARIOKRHIZNEA A~
Thb, NETIIEBORBEMANIIRHZICEE
T 5, —h, A4V RIBTE (DT) =&8HL
TRHEICHET 5, ZNTNOES (FRIBHER
7 R ER (CFD : E5HEOILL ENDOD
BEWNIL ST, E50OREREEET S LN
T&5) 2#EL T EE-KEEEHE (TAC
DRY—hER by TEBLETH, X5 — Mk
MIEE L NHETFES, A by TR AL VES
TH 5, TACITE »T, ZDIEEE LR
BIEREN, TORBRTFOS-FYINE
1% (ADC) TFYZIMtEharBa—5IT
BRI 5, XETFRZOEENENWID, Bt
DORBEEFICREIN S, —F, AT I3ED
HENEWOHBEIW- D ERITT S, D
TeONBEF ENA 4 o OFRITHRREIOZEL, 13T

5—



368 HMEE HEIBFELE  (19905F)
PHA mode
i o at 252eV 1
Ar
il
5
o
5
3+
Ar
A ] Ar
3.2 3.4 3.6 3..8 4:0 4,2

TIME of FLIGHT (usec)

Fig. 3. Time—of—flight spectrum of Ar taken at 252 eV photon energy
using the photoelectron—photoion coincidence technique.
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Fig. 5. Photoionization cross sections of multiply
charged fons taken in coincidence with
photoelectrons near the Kr 3d ionization
limits. <Ref. 8>

Fig. 4. Photoionization cross sections of multiply
charged ions taken in coincidence with
photoelectrons near the Ar 2p ionization
limits. {Ref. 8>

Table 1. Yield ratios of charged ions for the first
member of the Rydberg series in Ar, Kr

and Xe.
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photoelectrons near the Xe 4d ionization
limits. <Ref. 8>
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Fig. 7. Multiple photoionization cross sections of

Kr in the photon energy region of 90 —260
eV. (Ref. 17>
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Xe in the photon energy region of 60— 180
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Fig.11. Emission of electrons from <a) photoionization, {b) threshold
ionization, {c)> two—electron ionization. An energy distribution
of electrons ejected in two—electron ionization is illustrated in

the right hand side of {c ).
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Fig.12. Schematic diagram of the time—of-flight mass spectrometer using
the threshold photoelectron—photoion coincidence technique. MCP,
microchannel plate;DT, drift tube;Es and Ed, acceleration fields;
TEA, threshold electron energy analyzer;EA, electron energy

analyzer. <Ref.25)
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obtained in coincidence with threshold
photoelectrons near the Ar 2p ionization
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Fig.14. Relateve yield spectra of Kr2* and Kr®* ions
obtained in coincidence with threshold
photoelectrons near the Kr 3d ionization
limits. <Ref. 28>
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Fig.15. Relative yield spectra of Xe?* and Xe®* ions
obtained in coincidence with threshold
photoelectrons near the Xe 4d ionization
limits. {Ref. 29>

bhaZ L 3FETxS, UL, SlA4A2D
ZR7 T ZOHMENROSNTNS, D
E0S, PCILIRIZA -V 2 KEIF TR 2EA —
U BEND bHETEIENSN B, HI3, 14
15D AR ML EBkS B E, 2ffiE 34D
P—27 v 7 bR EALTRILERETSH S, 21
A TOPCI S BIcEE T ETFIRAEET L
A=V BFD2OTHBEN, —F, 1A~
TOZDOHE5 T A3EFIINEFL 22D -V x
BFOH3IDICB, LIicdi->T, 314 vic
HobNBPCIFRIZ, 2firAvOENEE
K5I ENFEEINS, LonLians, EBRER

BIIERBETH S, TDIEE, 2EA—V
BEMN S IMEREEEDA — Y 2 BFOXRT =N
REINEERETHIIER TX 5, ZORER
2 ODBFOIRNF =D PVNORETH

WAL E3IBELS  (1990%F)

A9 (BN czsl), X, miEOPCIZIRICE
THRERIE IV ICkBE, BEEZORKL
BEFEILICXAPCIHREHRE SNV EN
HHOMNMZINTWVWS, THSOENS, KENE
FLE#EA — Y 2 BEF OB TIIPCI S RIZHT
IV, FERELT, SfirAvichobnbP
CIZhRIF 2 i1 A itk b AEHEALEFL
EBEA -V BT ELOPCIMREFRIUEE LR
5o

PCIZhEMN, 2XEFLEDa41 Vv T v REHHI
T, ArD 1 flif 4 iBlla s, Lxw
KEFEDaA T REHHITIE, Ar,Kr,Xe
EBITEHAINTVWS, ZOHAD, LEVRETF
toaA T v AFRIORETH 5,

4.3, PIAREREES

DaA T v REHEIZKr D3d &Xe D
1d OBEE T X LF —FEBICEET AL, ThE
NE6, 1TORRY FLABOLNEY, &%E
Flpaf vy FURTEONEET, 8 & ik

TBE, FWANARE 5 12ZARY MVAFERL

TVWB I EHDN B, EHRETLOMETE, 2
fid3irA eI VYT URDETH B,
COLEVREFLEORETIE, 1A &D
A VT UVANETH S, I, Wikd Bk
2L B 21 A v DERNA — Y 2 BRRICERTY
iz, ZOBEENISIILEFVHABFIREIN
BV &Ik B, A=V BFILES TR ILF—
EHoTHREINTWS, —4, 3liA4+ D&
BRI 2EA—Y o BEMESLTHED, BEX
N5 22004 =Y cEFONEFHLRLF—NE
DEFNEHET S (Hi1c), i, 214
DRARY LR IDIA VYTV ATRESEDS
LEgEARLTWS, Kr,Xe #£i2, A7k d ERE
DB ITHINA TE D EDFEEIC 7D~Fﬂ%h#
Bonsd, NREHLEA Talgels L 2WERIC

X GEEBEIC X B) shake—up Vb 5%, it

NARETDOERE & G/ E?##Eﬁﬁkk



WK HIBEAS (19908

units)

Intensity Carb.

-

240

200
Photon energy (eV)

80 120 160 280

Fig.16, Photoion spectra in coincidence with thresh-
old photoelectrons in the Kr 3d ionization
region. {Reg. 34>
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Fig.17. Photoion spectra in coincidence with thresh-
old photoelectrons in the Xe 4d ionization
region. <{Ref. 34>
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