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ZEKE (Zero Electron Kinetic Energy) Spectroscopy of
Atoms and Molecules using Synchrotron Radiation
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‘ Zero elecftoh kinétic ehéfgy (ZEKE) threshold photoelectron 'SpectroScopyusingPhdtoh Factorj} multi-
bunch VUV synchrotron radiation and a penetrating field threshold electron energy analyzer is explained
here. The rotationally resolved photoelectron spectra of the ground and excite states of Nz are demonstrat—
“ed as an example. ;
. FC&IC F—GRRENEP TV EICKBICRETE 2D TH 5,
1.1 ZEKE &(& HKDITRNF— A T /T RNF—R—FK L b &,

ZEKE » 13 ZEro Kinetic Energy) X% Zero Electron Ki-
netic Energy? OB CYEBH T X LVF—EFEZELTW
b, BTFOEBILIOVF—RED WD T LIFHEIEIC BN
TELBEEED D, COBEBTXNF—YOEFRIERD
FCESIFRICR - GEE L, BRIBERHTAILIC
Lo TEBICHEIND, FTPRERRICERESZH
i zFCIRERICE D > TEET 5, FRICEF
EMOROWITE &M UK E IOREFHTCRITE, BEN
KRETOBFERPOBE T ERTES, TFHTFIR
BRO—TTOBBON P CEHERALIED L, TOR
AHLICESMELBRICK 5T, 1209 ZDORICETF
EHETHILNTEDL, TNOOHERE—DIRVF
—DBTFEREBICRELBEETELILEE%RT 5, £
7o, COBFRERBZTNE, BBV EVIH
BLd0, COTEHFIHINTWS, £AEAICHKHET
HEFHRETHDT, —HMOIULERE LIHBH LWbo
KEFHHELVFEBICHEDEL L VWDITH S, E
72, IRIVF—=BPNINEND T L IIRTRRBh 25D
T, BRIV F =2 OBT & OBF S RITRE
2 LTEBICENE L, BOFRORTRFHETF TRV
F—HERETH S, THITLRIVF—HMEED & Tl
DOREFHNELVEFTHETH S, T74bb, LRIV

FOILrF—OBEFIRBEINS, KO X NVF—%EE
27aMb, FAOIRNF—DEFHHTL 5D% Bk
T, f MOV F—BRIEEINDS, THWVD
ZEnb, ZEKRERBA A VOIRNVF—BLTA /D
WREY[EER T R OVF—DOREEE LT A v O & B8
HLTW3

1.2 LEVCHEFINE ZEKE 533t

L &VWEEF (Threshold Photo Electron: TPE)374+
FHAF BB /= BB TRV F—BFERHE LA VD
IRNWF—P2BELBITTHEMTH 558, Thid
ZEKE 55X/ iX ZEKE X BEFHH EFTN/- 2 &4 B
%, LL, BEZELVEREVDES TS, LEWKE
BT 5K (TPE) Tid, BHDTEOIE WL RIVF—D
BFEZOEFEBICHEET5, TD7c), 44/ x
WFE—LDEDPENTRIVF—D ETHIZANRY VDY
— I RTEL, BEFRTNh TS ZEKE X WO EFE
%, X U®IF TPE :RBFDBEKERLTHWSRTHW
B, BOWEEFHD Rydberg K%/ IVABEBHTA AV
1k, (Pulse Field Ionization: PFI) L C#H 3 55 85501
FBLEBTELLHY, SN ABHIC X S Rydberg
BFOBHICLAHELXERTSH DI 7289, 2D

* WA WEER

T305-0006 FTWRE> K EHRER 1-1-1

TEL 0298-53-4337 FAX 0298-53-4337 E-mail yumi@sakura.cc.tsukuba.ac.jp

(C) 2000 The Japanese Society for Synchrotron Radiation Research



B FBIBEE IS (20009)

| .—Photon energy
Hz* State (hv)
4.8 = 1
v =
l’Ek
5.0
< v’ =3 Hel Photoelectron
o spectrum
> 52
=) /]
8 v =2
wosal
c
O
=3
8 v =1l
] 5.6
58 -
v =0

Ground State of H2

Figure 1. Photoelectron spectroscopy, typically employing a
sharp He I resonance lamp fixed at 21.218 eV.
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Figure 2. A schematic representation of threshold electron spec-
troscopy.
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Figure 3. A schematic representation of a Rydberg progression
converging toward an ionization threshold and extending into the
ionization continuum.
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Figure 4. A schematic diagram of the penetrating-type ZEKE spec-
trometer. Electric pulse is applied to the VO plate.
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(a) Triggering Pulse from the Synchrotron
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A schematic diagram of the timing structure. (a) The synchrotron storage ring triggering pulses act as a

timer. (b) The V.U.V. light bunches in the multi bunch mode. (c) The electric field pulses.
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