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Abstract two different materials during the baking process. (2) The

The vacuum system of TLS storage ring has bedhcrease of pumping speed by installing more NEGs
upgraded recently. The upgrade plan includes tHgon-evaporable getters) - Owing to the main residual
installation of NEG pumps, reducing the outgassing raSes in storage ring are,HCO, HO, CQ, etc., more
from the chamber and the gas leakage. The vacudMEGs have been installed on most of the bending sections
pressure was improved from10° torr to 1.5x 10%torr @nd cavity section to evacuate these gases. (3) The
without electron beam stored in the chamber. During dRPlacement of the outgassing components - This included
1.5 GeV, 200 mA electron beam operation, the pressufi@Placing most of the O-ring gate valves by all metal gate
was also improved from>a0? torr to 3<10™° torr. For valves. (4) The improvement on the sealing reliability of
decreasing the outgassing rate, the ozonized water rinsigjation valves - Another bellow valve was utilized to
was developed. The surface characterization wK§eP the atmosphere side of the isolation valve in the
characterized by the secondary ion mass spectromelﬁ’y)’er vacuum pressure to make sealing more reliable. Up

(SIMS) and photon stimulated desorption (PSD). to' now, we have improved the vacuum pressure of this
120 m long storage ring to X510 torr. The dynamic
1 INTRODUCTION pressure when an 1.5 GeV, 200 mA electron beam stored

was reduced to X@0™ torr. After the vacuum
aignprovement, the beam lifetime and stability related to the
Sases scattering were increased. No more holiday effect

eared on the first injection after the weekend
3 utdown(3].

The storage ring in the Taiwan Light Source (TLS) h
been upgraded by installing the U5, EPU undulat
chambers and replacing new bending chambers during
shutdown periods[1]. Several tasks have been done

increase the gas scattering related beam lifetime. For 2.9 -
decreasing the outgassing rate of vacuum chambers, the
ozone cleaning process has been investigated recently[2]. 2.0 i
It indicated that the hydrocarbon on the surface was ol :;:g::zzz::EgO“;An:A)
reduced by the reaction of ozone molecules with o
hydrocarbon to produce evaporable gas products (CO, 1.6
CO,, etc.) and evacuated away. We have developed a 1 L
process of ozonized water rinsing followed by chemical T **7] |
cleaning in the laboratory. The result of surface cleaning =, | Dl\;h/ a
was characterized by surface analytic tools, such as theTg ] U J
secondary ion mass spectrometry (SIMS) and photon 7 104  ,a ,L
stimulated ion desorption (PSID). The photon stimulated 4 ] \ 2|5
ion desorption was measured by varying the photon & 0'8'_ \ 1
energy. Owing to the good results on surface 0.6 \AJLS%\
characterization, this method has been applied to the . E\'D%‘f\u . -
cleaning of U9 undulator chamber. 4] \“F q:gmﬂ;ﬁ‘ug\
0.2 o —*4 .
2 VACUUM IMPROVEMENTS
0.0 T T T T T
. 1996/10/29997/2/261997/6/28997/10/24998/2/211998/6/21
The improvements of SRRC vacuum from the end of Date

1996 to 1998 is shown in figure 1. These improvements

have been done during each shutdown period. The, .o 1 The average pressure of static vacuum and

accomplished tasks were : (1) The reduction of leakal namic vacuum at 1.5 GeV, 200 mA in storage ring from
rate - The junction of Al and the stainless steel was fouq e end of 1996 to 1998
as

to be the most probable leakage location. This w
attributed to the difference of thermal expansion of these
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3 PHOTON STIMULATED ION The positive ions in the figure 3 showed that some alkali
DESORPTION me-+tals (e.g. NaK") and alkaline-earth metals (e.g. Mg
Ca) were also reduced besides the hydrocarbons and
. L oxides mentioned above. Apparently, these metals were
3.1 ozonized water rinsing not the compositions of aluminum alloy, we thought the
surface might be contaminated in the chemical cleaning
In addition to improve the vacuum for storage ring in thgrocess. By the ozonized water rinsing method, these
shutdown period, we developed a new cleaning procegfetal contamination were decreased. Owing to the good
for vacuum chamber in the laboratory. This process is thesults of surface characterization, this method has been
chemical cleaning followed by an ozonized water rinsingpplied to the cleaning of U9 undulator chamber. It also
The ozonized water was generated by the mixture howed a lower partial pressures of hydrocarbon in the
ozone and deionized water. The concentrations in tigsidual gas analysis of the U9 chamber .
water and the surrounding were simultaneously monitored
by individual detectors. The maximum ozone 107 = Al
concentration in the water achieved was about 8 ppm. The ] 27
result of surface cleaning of Al sample through chemical ] Positive ion
cleaning and followed by ozonized water rising was 10° 4 Na’ K"
characterized by the secondary ion mass spectrometry. ] 23 39
The comparisons of secondary ion intensities with and 1
without this method were shown in the figure 2 and figure =~ 10" AlH"| Ca AL
3 for negative ions and positive ions, respectively. The ] 28 :
results for negative ions in the figure 2 showed that the
hydrocarbon contamination on the Al surface through
ozonized water rising was much lower than using the
chemical cleaning only (e.g.,GC,, GH', etc.), whereas
the signals of aluminum oxides (e.g, @O, AlO,, etc.)
were not in the diminished trend. This resulted from the 1
oxidation of hydrocarbons by ozone molecules and 1023
carried away by flowing the deionized water. The new ]
oxide layers on surface were then formed after the
contamination removed. 10°3
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Most of the experiments have focused on the neutral

particles desorption from surface by photon irradiation.

Only few experiments were done with the ion desorption.
4 | Furthermore, for avoiding the background interference

‘ from residual gases we worked on the ion desorption

measurements from Al sample (13 mmll mm) with
ozonized water rinsing. The experiments were carried out
by monochromic light and white light on 1 m LSGM
beam line at SRRC.

Figure 2. The negative secondary ion mass spectrum of Wihen the ion desorption was measured, the sample was
alloy with (a) chemical cleaning only, (b) chemicalPiased with +30 volts for positive ions and -30 volts for

cleaning followed by ozonized water rinsing (shadowef9ative ions. The current produced on the sample by
area). irradiation of photons was measured as the target current.

All of the data were also normalized by photon flux. The
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results by irradiation of white light showed that the most 4 SUMMARY
intense ions released from the Al sample wer®H

(mass=19) and H(mass=1). The observation ofs® The vacuum system of TLS storage ring has been
might be from the combination of'Hand HO or H and  syccessfully improved. The beam lifetime and stability
H,O", because the PSID spectrum 6fahdH;O" had the related to the gases scattering were increased. For the
similar behavior. By varying the photon energy from 5@utgassing study, we found that the surface contamination
eV to 150 eV, the PSID spectra of Hnd the target of aluminum was further reduced by the extra ozonized
current measurement were shown in the figure 4 agghter rinsing. The ion desorption from the excitation with
figure 5, respectively. white light revealed few hydrocarbon but moré &hd

The direct excitations of Al (2P) for aluminum metal angy,0*, By variation of photon energy from 50 eV to 150
oxide were evident at photon energy of 77 eV and 80 e¥y/, we found that the ion desorption spectrum was
It is proved by the energy difference of these componenggincidence with the target current measurement. It
are the same as the energy separation of their bindiggjicated that the ion desorption was dedicated to the

energy. It was clear that the desorption peaks of PSlRdirect excitation of electrons which were generated in
spectrum corresponds to the excitation of these states. YMg relaxation process.

believed that the ions desorption at these energy was

stimulated by the photoelectrons which were generated in 19— |
the excitation process. In addition to the excitations of

Al(2p), the PSID spectrum showed that a higher ion 11 4
desorption yield at higher photon energy from 85 eV to _
150 eV. The corresponding target current spectrum 1.0 4
appeared to have a similar behavior. By reviewing the
energy states of the other compositions of Al 6063 (e.g.
Si, Mn, Fe, Cu, Ti, etc.), we found that the ion desorption
could not be attributed to the excitations of these states,
because the contribution was low by the product of their

concentration and cross section of electron vyield.
Obviously, most of the ion desorption were assigned to .

Target current |

Intensity (a.u.)

the multi-hole and multi-electron excitations of aluminum 0.6
which were generated in the relaxation process. However, .
we found that the ion desorption at photon energy from 50 0.5

eV to 150 eV was dedicated to the stimulation of 1
electrons which were generated in the process of photon 0.4 4~
eXCItatlon 40 60 80 100 120 140 160

Photon enegy (eV)

] Figure 5. The target current measurement of Al alloy with

variation of photon energy 50 ~150 eV.
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