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Abstract
The 1.5-GeV synchrotron radiation facility, NewSUBARU, has been open for common use from January 2000. In this
June the storage ring achieved the designed goal. We have been producing significant results by synchrotron light in these
years and some topics of our achievement are summarized in this report.
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Figure 1. Plane view of the NewSUBARU facility.
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Table 1. Main parameters of the NewSUBARU storage ring

AS TR F— 10 GeV

AR I RIVF— 1.5 GeV

FlR 118.73 m

RF FEE# 499.951 MHz

IN—TZ v 7H 198

AT TR VF— 2.33keV@1.5 GeV
0.69 keV@1.0 GeV

Table 2. Characteristic of the storage ring

Fr (100 mA)
1 GeV TOH:AE

8 hrs@1.5 GeV

KR T 50 mA (H/Sv/F)
500 mA (160/32/5)

KFLI v X /A 38 mm

Ty 7V T RE 1%

55;)7“5/?ZA'3‘//\’7“/3‘/' 1.8%10-3

HARTLFIVF—ILNBD 0.047%

TR — ABRE ~300 mA

@every 10-sec injection

Lifetime (hrs) 1 /e T
AN S AEEAENASNEEENINANENNINNNENNENEASRIRNSRANRLNN
14 —L‘ - Lifetime(2002-06-24@1GeV) H
1 [HHA - Lifetime(2002-06-09@1Gev) |
- Lifetime(2002-07-02@1.5Ge V)
10
' N AN RN AR RANEE AN RRRRRA 1
] 111 [ININENINENEEE INNENE] J
8 - Lifetime(2002-07-07@1.5GeV)
ALY
6 HEHHHHENC P
T N jun
4 "‘15__
A T ——
2 AREA .
o f .
0 100 200 300 400 500

Stored Current (mA)

Figure 2. Beam lifetime v.s. stored current.
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Figure 3. Exposure tool (ETS-1) at HIT.
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Table 3. Specification of EUVL exposure tool
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Bl 0% NA 0.1
BXT 4 —IVF
17+—VEF 30 mm X 1 mm
FE A IRE 30 mm X 28 mm
ARG 70 nm
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Figure 4. Replicated resist pattern. (a) 0.1 um line and space pat-
tern, (b) 80 nm line and space pattern, (c) 40 nm line and 80 nm
space pattern.
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Figure 5. Large field exposure pattern.
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Figure 8. Photo-¢clectron spectrum near Fermi edge of Au.
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Figure 9. (a) Accuglass512B, main component: siloxane, R=

CH;. (b) USG-50, main component: silicate.

Figure 10. Surface modification of Accuglass512B. (a) picture of
optical microscope, (b) cross section of (a).
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Figure 11. Etched depth of SOG vs. radiation dose.

0ls MgKe |

Accuglass512B no dose
Cls  sisggp |

Accuglass312B 40ma + h dose

USG-50no dose

Intensity (arb. units)

USG-50 30mA + h dose

il &0 20 20
Binding Energy (eV)

Photo-electron spectra of PTFE.

—_
of

Figure 12.



WA H15%5 65 (2002)

Crosswiremonitor

NewSUBARULU

Radiationshield

341

Photoelectric Photo-

Fhoto- monitor  diode

diode

A

e 1
PlaneVLSgrating PDichamber
4-jawaperture(4WS) L~ (900 I/mm)
4-jawaperture(4Q) M3
! 16.2 m ! 4 102!134 2.5 4 o4 !¢
Figure 13. Schematic diagram of beam line (BL9) at the NewSUBARU long undulator.
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Figure 14. Photo ionization spectrum of the gas-phase Kr 3ds/,, 3/»
—np transition. The dotted line represents the data of the present
measurement, and the solid line represents the data from previous
reports by SX700/1I in BESSY.
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the LU at various undulator gaps.
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Figure 16. Schematic drawing of at-wavelength
PS—PDI experiment using Schwarzscild optics.
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(a) At-wavelength interferogram
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PV: 73.64 nm
RMS: 4.98 nm

(b} At-wavelength OPD map

Figure 17. At-wavelength interferogram and an OPD map.
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columns made by sidewall tilting.
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Figure 21.
for electrophoresis.
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(b)

Photographs of microdcvices of (a): the mold master of an 8 x 8 optical swich, (b): the plastic microchip
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Figure 22. Energy spectrum vs. collimator.
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