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@ Direct measurement of AL in TAMA300:

“ base level; 2 x 107 [m Hz'?], @1 kHz (2000)
" base pressure; 10° Pa (pump-off)
* Xe gas introduction

gas m o am™
Xe 131 4.04 13.7
Kr 83.3 2.48 7.5

C .% 44 2.59 6.7

H 18 1.47 3.0
N, 28 1.74 4.0

H 2 0.802 0.85

#The observed noise is proportional to the
prassure.

©The noise due to the Xe 0.03 Pa
corresponds to 2 x 10"® I‘lflr‘“"'].

©The observed noise is consistent with a

calculated optical path length ﬂuulultiun
within a factor 2.

@ Required vacuum pressure in the LCGT:

#2107 Pa or lower for 1 x 10 [m Hz'?].

residuals dominant
a safety factor of 10












2. lon pump lifetime and maintenance

@ cathode(Ti) dissipation
®10°Pa X 510°hrs =5 Pahrs

@ for stable operation
(without any pressure spikes/discharge)
#0.5Pahrs

510° hrs when operated at 107 Pa

@ maintenance(replacement) of ion pumps

“required number of acement / year
= (number of |n-u'§fu pumps) i

X (operation time for a year)
+(lifetime of an ion pump)

* example (operated at 10" Pa);
number of Installed pumps =100
mnﬂm time for a year = 8.8 10" hra/year

ime of an lon pump =5 10" hrs

required number of replacement / year =0.18

“ TAMA300 (operated at 1!"H]n|
numhlr ﬂlll‘lllllil.'l

ratlon time il"
Rhime oy o u..'"’,.:‘..:.":.# o

required number of replacement / year = 0.28






4, Surface finish and modification
@ treatment for stainless steel
Wnitm 100h)

eflective after exposure.
@ TiN coating (1 um, hollow-cathode discharge)

St 0 retor moloouies GUe ® scetinbes.
s electrochemical buffing, ECB (Rmax < 0.4 pum)
mﬂw the lurhnl degraded layer.

nﬂnu-pluhlhﬁnﬂn
the most advantageous (w/o furnace or liquid reserveir).

@ pure Ti with oxidized layer
effective, especially in lower pressure reglon.
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Dutgassing rate of the test duct (1 m long, 150 mm in dia.),
measured by a conductance modulation method.









@ Titanium material

»“as-received surface"”

cold/hot work
malting in Ar
(sponge titanium) ’:%=' *m*m"“‘"

* not mechanically raded
* natural oxide layer of 10 nm thick

* hydrogen contents of 50 ppm in the bulk
: hwr:ninhmlnutlun Py

#“heating process in controlled O,”
* cleaning effect

* re-arrangement of oxide layer
—more passive for O molecules than
stainless steel oxide surface

—amorphous structure of 10 nm thick

formed by 200C treatment
* too thick layer

=+rutile structure, 100 nm thick, fragile

@"dry process”
5 electrolytic solution (large reservoir)
* applicable for a duct (11 m-long, 0.9 m dia.)

*“welding In inert gas”
clean beads

@ stainless steel

* chemical/mechanical/electrolytic rﬁ“
removin raded surface
" mmr I'ml»lﬂﬂ;]II :lr:g.“; p::hlhn'
(for passivation)
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@ Black surface for In-vacuum use as

* baffles In the beam duct
* supports of optical devices

T

— N ——

A

P p+as =1

s ieh e

areflection coefficient of technical surface
by Nd:YAG laser
incident angle = 0 deg.
detect. angle = 5 deg.

S5/ ECB finished 66%

Ti oxide surface 2% (with large diffusion)
SS/ TiN coated T2%

S5/ ECB+oxide 67%

SS/ DLC coated 11% (smooth surface)

Cu/ black Ni-P 0.2% (for wide range of A1)

@DLC— formed by a “dry” process
@Black Ni-P—+ formed by a "wel"” process









@ Black Ni-P

#forming method

alutﬂm‘:&s (chemical) plating of Ni-P alloy
NiP + Ni,P eutectic/amorphous
80 pm thlck film deposit on Cu substrate

30% of reflection coeff.

* etching process by sulfuric/nitric acids
10 pm of etching depth

porous/rough surface (velvet)
nickel phosphate compounds
Ni + PO, + (H,0)

0.2% o rufluct on coeff.

toutgassing rate measurement
throughput method)
* large amount of hydrogen gas Inclusion









