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Table 1 Parameters for synchrotron radiation facilities

IFILF— | Vv rRE T Trew my AR | RKERE T | RAERE T
(GeV) (m) Enm% (ns) Ar(ps)* (mA) (nC)

SPring-8 8.0 1436 1.97 4787 2436 4% 3 14
PF 2.0 187 2.00 623 312 3% 70 4
PF-AR 6.5 3T 1.97 1257 G410 f2*3 G0 75
UVSOR 0.75 53.2 111 177 16 108* 70 12
ESEF 6.0 2344 2.82 2797 992 73%s 16 45
APS 7.0 1104 2.84 3682 1296 G54 16 1
ALS 1.0-1.9 197 2.00 656 328 65%7 25 16
BESSY II 1.7 240 1.97 795 400 16*8 20 16
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M. Ogawa, S. Yamamoto et al., Rev. Sci. Instrum. accepted.

SPring-8 BLO7LSU
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electron
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T1:S Oscillator
(BLO7LASER)

- Femtosecond-pulse laser

- Picosecond-pulse SR

- High-resolution two-dimensional angle-resolved TOF analyzer
- Hybrid operation mode in a storage ring



SPring-8 BLOTLSU®I[H) 7 JedE 120 Bl ¥ 2 7 A

Ultrafast Time-Resolved

B#ﬁﬂﬁﬁ%Xﬁ Q % Z, ,7__ > ay Photoemission Spectrosco Manipulator
: % Sampl
Manipulator @@ f“ A P::::)I;:ation
BLOTLSU | [ I";; {}i Chamber

Soft X-ray 4 .
Synchrotron Radiation Pulse ! ) ’l

Measurement
Chamber

BLO7LASER

Wavelength : 200-800 nm

Pulse: < 50fs,

Power: nJ/pulse (1kHz - 80 MHz)
2.5 mJ/pulse (1-2 KHz)
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Property Specification

Energy Resolving Power = 10,000 (theoretical 16,000)
Energy Resolution 150 yey *

Kinetic Energy Range [}.II— 1000 eV

Maximum Angular Acceptance +18°

Angular Modes +7°, £15°
Transmission/lmaging Mode Yes

Ancular Resolution 0.08° *
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SPring-8 D-mode operation

Srring-8
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O 2-D angle-resolved mapping without rotation of sample or analyzer

Si(111)7x7 : bulk valence band, hv=250 eV

Ox . Oy range=+/- 12.5° (a)
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Energy range=17.5eV

15

10

Binding Energy (eV)
52
1

Tz




SPring-8 BLOTLSU®DIRF[E] 70 e 8+ 20 el g ¥ 2 7 A

SPring-8
1/14 filling
+12 bunches

BNV A L —W — L O O] « R ]

D-mode operation

342.1 ns




-

FEME

'\/\/50

,\ALWster \

1kHz ~2
35fs, 2.5

84.76 MHz
100fs, 3nJ/p

— lASET
—— SR

8. 58Mz ||

Intensity (a.u.)

-200 -100 0 100 200

RF cavitylf i Time
~hing 2 ) Bk L L—F—0

o AL IV7HIA ~50 ps
_ TV R ~50 ps

kHz

mJ/pulse . .
Ti:S Amplifier

Ti:S Oscillator Analyzer ’ " ol
Pockels cell i |

( cavi
—— <1 MHz Delay line detector
Ljse feedback circuit 200fs| 3nJ/pulse (DLD)

—onv_t’—_ ﬂjﬁy control circuit BC
U



SPring-8 BLOTLSUDKR &) 5 R e 8B+ JelllE ¥ R 7 A

Sl :
B gﬁg ; x ----------------- laser off
HEB | HA l JAY & laser on
nm-~ um = Vacuum level
ﬁ R e

7V 2 fili -4

%Eaﬁﬂ

B 1 PR A ORR T X2 EIRAFM U ORS KA

WNTBZINEF=F AT A

Surface Photo-Voltage (SPV) Effect

~ core level

e
,,.A‘""’- FOLM
e
o .

KEBH T/ REAYRESIZH D, h
Phys. Rev. B, 64, 155308 (2001). N

e
-

_ > X




SPring-8 BLOTLSUDKR &) 5 R e 8B+ JelllE ¥ R 7 A
Si(111)7x7

hv=250 eV

I::-lj | | | | |
laser
SR SR SR o,
~ 3 md ml th
tTRPES (ns) S| bunch R °
2040 £
=
=
=

I I I |
0 1000 2000 3000 4000

Time (ns)
I . | | | | | |
ST B B 4 W
Ist, /| Si2p S R I - ‘\% |
| | | | 12 02 8 o i —
1 0 | 5 3L - 0.1 10 103 1
g = 0.1F SR3d trrpes (ns) A
Binding Energy (eV) = i —_—
. . . . . 0.0 ! | | ! | 1
Real-time monitoring of carrier dynamics 0 500 1000 1500 2000 2500
(i.e., relaxation of SPV (surface photovoltage effect) t rrpgs (0S)

in a wide time scale from sub-ns to us
with time-resolution of <50 ps.



=2EH

B RREEIRXAR B — AT 1 > SPring-8BLOTLSUIZ BW T, Wil Rt E 10t
HERAT— a v i5ek Lz,

N R0 i FE -0 e 2 A PNTAT O TbIT, SRATIN IR 4 L Jp R 0
IR AN )RS TR | Bl VAN ol g el

EAVERRBR L, BN OV R 2 EEKIZ LRV, IRFIEI ) iR RE = B e SV AR
=>HWEDOE—LF A LT, MEFITHRRI D IR0 TR B,

Y2 7))V ElERR U TR ITCIAERMEEN Y Ry BV I REBL LT,

7 = 5 MOV A L—5 — Ll AGHE T Y a0 P8 E 1 el
EPFEH LT,

@ sSisREmICHT B HFEIGO) T Y A NBEET - 2,

M. Ogawa, S. Yamamoto et al., Rev. Sci. Instrum. accepted.



Wavelength

TED

lum =" ] aser
Ti:S laser
100 BLO/LASER
nm p—
10 nm
SXFEL
1 nm |—
: A B XFEL (Storage n
| |
fS ps

Pulse Width

R[] 20 R B e e B 57
hv > 250 eV: BB L0
(At ~ 50 ps, AE=10 mev_range)

R R L —Y —WRE 9

hv = 1.5 - 3eV | T IEBE LI
hv = 6 oV : BOE T 750K
(At ~ 50 fs, AE=10 meV-range)



