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1. FU®IC

Y& T JE (photoemission spectroscopy; PES) i3
WEOLFEEFRELRHANL LB N EFHKBRFETHY,
B THIA TN TV AERFEDO—DTH 5,
S T L — IR O KR FEIE UPS (ultravio-
let photoemission spectroscopy) & FREA, (Bk) X HRAHIK
DOBE13 XPS (x-ray photoemission spectroscopy) & & -
I %, FIZ XPS OB & TR FRICHR < HAF S 7z R
BT ORIRIC & % IEHE SR e BIE 2w 68 Th 5 M358 7]
WHEBOO EDOTH 5D, Fiz, A T /LW & BT O
JE i BOEL T B TR OB R 5, PES THWHM S
FEYEIEFEIC VOV~ X Sl AETH D, JFAIFCE
PR TFEE L TR2ONTELD, HOEE X Hfx
B Y & L 72K EMEPES OBHF L BWMICHA T
DD, SHRLZOEEWIRZ S EI1TFHE 21T W,

PESICL > THOLNLEMIZETHY, WEHOH
FORMI VT —, REKE, SOICTORRESERRE
TE, INbEAVWTERRIEYE « SllBEEwE
DOYEDSE, BB E LB T N A ZAOFHE, S
HICERHETED M7 EEFICLIZITIGH SN TS, 2O
FOWCPESHIFEHICHEFATH LD, b TRETHET &
BB I IRE AT 5 2 LR8N 5, Fl2id
XPS (3R BOCE B I L O B Sm 2 BSOS FHTIC & <
HLTWDEBEZLNLH, UEODANY P L &ERIET
BOICET HREIEE < TS, 10~205RBEL 15D
PEET, SN —MAERESUSOREE AT —)Iic < 5
RTELLREV, ZO7d, XPSIC k5K IGE T
HEDITON TV, UL, dEFOH=MAUS IR
DEBTRUNDED >Ob %5, AfTIiE ALS THITHD
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W7z7i<,

2. %;Elﬁﬂiﬁﬁt BEXBEBFANRED
B

ZCT, AMTHWAS “EEllE” & “HilE” OF
e a1 AN R GAY b AR

‘BB B DD DR LT e )7k T Pump
and Probe methods TH Y, Tt PESIZILH T HRKA
LfThbNnT\W5A2, L2L Fig. 112779 & 5 IZ Pump and
Probe TlX—EIOBRDBHHFED X A I/ T DAL
CELDTET, DLBEROKEDI LR £ Tk T
BIFFGUNCR LI EDICHA IV BT b LI lIER
MELBEIVEILERLD S, ZOENRT, Pumpand
Probe Tid#ifmllEid FEAMIC) Ru[ETH 5, AT
B B B E R EE T E RO T — X RS EEAY BT 5

Start Signal
(Pump)

Meas!
Pump and Prove 1 || [Plrllum\r:r;mt
Measurements |-|
2
3 |
High Speed ||| || |||| |||| || |||||
Measurements

Fig. 1 Illustrated difference between pump and prove method and
fast continuous measurements.
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I R ISR L 7 e E O RIS £ B D725, KR
N & Z DA RDBHIEMTESL, DFD, AXT |
VIR (7 A 5 OFEHRERNICHY) AELRNEES
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FFHRE Y AT AOMBHED LN TS (K THEMNT
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KWMITT2 AT LICHAH, KEFEY (Photoelectron
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ol LidMEW R,
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HR) R T 07 S A%V, 184V FOF—2H
B A10m BicE CEMEL ¢, HEABEMORS] LA
/2T ETANY P IVEBIVERE CRUS AR Y AT
LERFEL TWhH, ERICHEEINTET—XEL T
i3, B%Pt(11D)HE EA~D CO 5 FOWEEREAL C D 1s
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7 FIVOBIEIC 7 HEEIE 3 TH 5, T 3 FEH
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WeLTWwWb, ZOFETE, ETWHED AN F IV
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HT LIRADD S,
BHTERAEFHHHELED C & ATHRICL 2T
H D, BAREIZIZ Scienta ¢ SES2003 ) — X&THW
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Bh IRV RALHETH S, LRI EROWE L, &
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i3, MCP, ¥¥ 227U —>, CCDh ASHMAbGhE/
2 RTEHBH ARV ONTWAD, TEREEAERIC
TELNTWRWDT, AXRZ FVRERKMA 1 BLUTIC
WETHTEEFEETSL, WEBDOT v F 24 LABREH
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LRS-k 51, TOFEICET LIRS REEIT AL
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%o 96 AOBRMIZZFNZNA0.32 mm DIFAFHH, 0.15
mm OFEE CTHEITICWATED, 1K1 ABEFOMRHEE
B LT, #BMIITNENBHEBPEESN TS
TV I BN EREAR FICER SN TR
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DOEBE DL HHE TI00ARDEIEAG T2 i 5h
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T DNERA T F5 4 =0 L CORH AR A G DRI
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B, TOLEIETE S PES O IVF—IRITEIC LR
NI E DN AT VT — L BEEOERTRED, Bk
FZ4~10eVEETH D, SOICHEERELAIERICT S
JOIHIE - WIEAY 7 Y 2 7 A EEEEICH L 2 b
DOEMAICHEL TWb, #ESNTWHLIDY AT ALK
S D HEFAEOREMIT 1 A7 MV 0B TH 5, FEE
DF — 213 PtyoRhsy &4 LICEHEFE AR L -BOFE A
O " PtAf OF —7 2 —A a7 Ly 7+ CEI
FT5HLTEICHZIL T BT,

4. HERBEFINEDRHRE 2 ;
ALS High-Speed Detector®

IHILCOT T —F e LEDTLDMB, 7 AUA
N—27 L —0 ALS ® C. S. Fadley % H (9 % 7 )L—F
ThHb, COZIV—"TFE50 um ; 7685 % v/ 7LD 1 KTE
(L fRAE, M2 4 (AT 2 GHz BEOE S AL ),
~100 u B I — X —DEFHA M L ESES HEIC L 7%
HEEPRL T\ 5%, Fig.2(@)ic5 57 2 —o 4, Fig. 3
S R e 7 R, Fig. 2(0) ISR S /- ko ICkE gz
DHLODOREIFEENPMMAmMm BEOMETHY, —i%
W7e (hRLLEo) FERAE 58S (H1213 SES-100)
Thhid, ARG EPARETH 5, ZOMLBFDORA
OEIE, T68F « V FIVDOKF v vV HIVEHFH O L &,
100uf > TNETED SHRVARY FVFAHL
HEMAETH 50, CNOHIRESAEEITSETEBOKR
W AR AKICID S LD Lo — 7 AR k- T
BHINTWS, UTFTZORBERICOWTHEHT 5,

Fig. 2(b) iC (3 5 /83— & MCP % (39" L 7= R BED fa 2 28
RENTWBR, RRIRICR 2 5200 EFHHERECH
D, ZORFIC 6 MDE T OER B SELIE S N
TWb, BIHRINT /— R 35 AW LIS S48 50
ICSEATIC 76874, 30 um iF ; 18 um FfR CTHRBE SN T W
T, ZO1RKIAROEGHAEFHHEMR(T /—F) &L
T <, IR L 7z Elettra OB T, 7/ — FEH
96, 7/ — FRIFEIF470 um T %o MCP 1= & - CIHilg
INEFIE, BIHE(E) L7z>TMCP O Fiig &k 0 RO
L7, 048 um BIFRICIAE A 727687 O T4 H M IC
o THiE NG, &7 /—FiX128F v vV IV &EFED 6
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Fig. 2 Pictures of ALS High-speed detector (HSD) (a) HSD pic-
ture with top-cover and MCPs. Ready for installation. (b)
HSD picture without top-cover and MCPs. The collecto
anodes and pairs of ICs are shown.

HMOBEFEFEDONTNDDOTF v/ FIOVITHNIIZ EEfit S 1T
B0, HiEOIC (CAFE-M) THilE, Frl%ofE5 0
Piabns, 2D CAFE-M O pulse-pair resolution time
(350ns TH Y, TOEA1F v v/ 24D D countrate
DO KfE2MHz %D T\ 5%, 2O CAFE-M I Hi\»
T, COBmHMIRAICEEET « BRI 7o B IC; Buffered
Multichannel Counter (BMC) 5%/ FL, T
Ref]E L ICEiA LA TIREE LT\ 5, BMCI3Z&F + v/
)V Buffered Counter, programmable control of front-
end gain, threshold, calibration signals 3%V, 5¥—%X
R, ME/aaHOY TV VYIRS > Tnd, T—
ZONT /R —RIEHEAETH D, K24 bits TH5H
B, BT — X RO OITIIRED 4 bits WA T &
Tl0u BHREETOT —XFAH L BRI b, biaA
ICHiTBE D CAFE-M |35 T 7L ¥ — i £ (ATLAS 7
0y r7 ) BICEIISIN/IZADTHS, COLDICLT
BMC TT VX I EFICERINICT — X DADPEZEN
DAVE 2 —RICHELNDL EWVD A= — 7 ifihic e > T
Wb,



EEREM U SEABFANRES X T L

Top Cov@

mCPs—— S

Spacer and MCP——

Back Electrode %
“Hybrid” = —f‘ %

Ceramic Substrate with | |
Au Collector, ICs

Kapton Layer —*
+Tin Layers

Detector Housing —»

l

High & Low Power

Fig. 3 Exploded view of the detector showing the main elements
that insure good thermal conductivity and electrical insula-
tion. There is another tin-Kapton-tin layers between the de-
tector housing and the water-cooled-pedestal that is not
show here.
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P INETOBREBRTIEIF ¥ VIV EEH £ VST
CEMTER Do T, TN, MEBERLFERITT68EKD
T/ —FDO2bOENTHRIBINIZPIC > TRESLD
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S TEWT Ry, REBENMOBFEZDO LD TH
D, LBV DOIZICTH S, b EBEETEN
TS5 EHRIRICHRE I N/ IC I3 EIX150°CREEE
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5. PERERT(H & REREERY

C @ ALS-HSD OMRERHE DR %74, Fig. 4(a) (3%
AR RN R & P72 28D 2 ) v | (25um ; 8
mm [HfR) 2 8E L 72V UV a2 B4 45 2 L TH LR
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Fig. 4 (a) Spatial resolution of the high-speed detector measured
with a UV lamp and a pair of 25 um slits. (b) Measured
countrate linearity of the HSD using 25 eV electrons and a
MCEP voltage of 1.94 kV.

WA, BEEZE50um~100um & RS SN, Bo5hi
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WIRTIR BB BT, FiL CCD N— 2D 2 otk
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Fig. 5 Mn 2p spectra taken with the HSD in snapshot mode, with
the detector held open for counting over (a) 1 second and
(b) 50 ms.
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Fig. 6 Azimuthal dependence of Mn 2p XPD patterns obtained
over full scan times of (a) 1 minute and (b) 5 seconds.
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High-Speed Photoemission Spectroscopy

Measurement Systems

Akira NAMBU KEK-PF, Oho 1-1, Tsukuba, Ibaraki 305-0801, Japan

Abstract

Developments of high-speed photoemission spectroscopy measurement system in 3rd synchro-

tron light sources in the world are reviewed. Usually it takes several minutes to some ten minutes to take a
photoemission spectrum. Using systems for high-speed measurements, the spectrum taking time has been
reduced to few seconds or under one second. These techniques must be suitable for chasing chemical reac-
tions on surfaces and analyzing of combinatorial samples which require massive measurements. In this short
article, development of high-speed detector for electron spectroscopy at Advanced Light Source (Berkeley)
and some results of high-speed x-ray photoelectron diffraction with the detector are reviewed. Other projects
proceeding at European synchrotrons (BESSY and Elettra) will also be shown as examples of comparison.
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