¥ sl 7 Jar

2 il

e FI0EE 1S (19974F)

&

PF TOHIIE —L 74 > EFRDE

FH RS

ERva S 230

Construction of Hitachi Beam Line at the Photon Factory

Yasuharu HIRAI
Advanced Research Laboratory, Hitachi, Ltd.

We designed and constructed Hitachi Beam Line (BL—-8) at the Photon Factory, the
National Laboratory for High Energy Physics. The beam line was designed in 1983, and
has been in full operation since 1987. It has three branch lines (8A, 8B, and 8C) with 40
eV—35 keV energy range. We perform a wide scope of researches: e.g., soft X-ray spec-
troscopy, XAFS, lithography, microscopy, and computed-tomography.
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Table 1. Amplitude of vibration measured at the floor

of PF on 10 November, ’83. Measured positions were
about 30 m from-each source point for all the beam lines.
Resonant frequencies were 10 Hz and 25 Hz -
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Figure 2. (a) Side view of the beam channel of Hitachi Beam Line. IP: triode ion pump; BAG:

Bayard-Alpert gauge. (b) Calculated and measured vacuum pressures of the beam channel. As-
sumed leak rate at both ends of the beam channel are 1 X 10~° Torr<//s. Assumed desorption rate of
materials, such as SUS304 (pipe), SUS304 (beam shutter), Cu (absorber), and VITON (seal), are
4x 10713, 2x 10712, 310712, and 3 %X 10~ Torr=//s/cm?, respectively.
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Figure 3. Time dependence of the vacuum pressure up-

stream of the beam channel measured at the first irradia-
tion on 6 November. The result is compared with the data
on 8 November.

LERY VAN LEIE T TV EDORBEMNBIE
%, BHEORZRTEA LI &ETL,

5. JENILT DOEIR

XUV 757 s HERICHIKS A O TFH/S
A TEERL Licled, ERBEEROXR LB
TAHZEIZLE LI, ZDDIT, ERF vl
@ E W 3 )7 (Fast Closing Valve, Bg L T
FCV) THERMICEREOZEAZEIEL, 2D
Hikav gy z2 A (FCV EARRETO S EE,
FCV 3 OMAREBE W2 D ICHREBTLE
FOU—7HH5B) HAER D/ L, HE
B (Acoustic Delay Line, B§ L C ADL)
OBIERFHZ K EL LE L, Tz, BEEDOT



Bt BIOEE 1S (19974)

(a) FCV -
CONTROLLER
Y ¥ SENSOR
7 | NoGAS
®]
YV Iv Fcv ADL []
(b)
FCV: OPEN

w v :OPE[\{,

i .

)

13

u"} PRESSURE A

o IV: OPEN

ot e
PRESSURE Bl NORMAL OPERATION

33ms (FCV)
et
~1.5s (IV)
TIME
Figure 4. (a) Vacuum protection system consisting of

IV (Isolation Valve), FCV (Fast Closing Valve), ADL
(Acoustic Delay Line), sensor, vacuum gauges A and B,
etc. Shock wave of N, gas was propagated through the
ADL. (b) Time dependence of the vacuum pressures
measured by the vacuum gauges A and B. Delay time of
the system is measured as 300 ms. Closing times of the
FCV and IV are measured as 33 ms and 1.5 s, respective-

ly.
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Photograph 1. An overall view of Hitachi Beam Line

(Beam Line 8).
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