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PREFACE

The Synchrotron Radiation Vacuum Workshop was held at Lawrence Berkeley
Laboratory on July 25-26, 1983. The 41 participants addressed two problems of
particular concern to the designers of synchrotron radiation facilities: (a) photon-
initiated gas.desorption from vacuum chamber walls and (b) carbon deposition on
optical components. The purposes of the workshop were twofold: (1) to assess the
current state of knowledge on the workshop topics and (2) to suggest near-term R&D
on these effects to obtain information upon which to base the final design of the
Advanced Light Source storage ring and beam lines. . |



1. SUMMARY OF RESULTS

The Synchrotron Radiation Vacuum Workshop was held to consider two
- vacuum-related problems that bear on the design of storage rings and beam lines for
synchrotron radiation facilities. These problems are gas desorption from the vacuum
chamber walls and carbon deposition on optical components. Participants‘sur\ieyed
existing knowledge on-these topics and recommended studies that should be
performed as soon as possible to provide more definitive experimental data on these
topics. This data will permit optimization of the final design of the Advanced Light

‘Source (ALS) and its associated beam lines. It also should prove useful for other -

synchrotron radiation facilities as well.

--Gas desorption from practical engineering surfaces bombarded by photons is a
complex of multiple processes occuring within the conglomerate surface layers
(oxides, carbon, adsorbed gases, etc.). Photoelectrons and secondary electrons play a
significant role as they leave the bombarded wall and again as they arrive at a
second surface. Photon-initiated desorption dominates over ordinary thermal
desorption. (Here, the term ”photon-initiated desorption” includes all desorption
processes initiated by photons including photon-stimulated desorption, photo
desorption and photon-induced dissociation.) Upon startup, the vacuum pressure
typically rises from ~10-9 torr by a few orders of magnitude, but continuing photon
bombardment gradually reduces the desorption rate as desorbable materials are
removed from the wall. Typical experience with electron storage rings is that a
vacuum of 10-8 torr, which allows a beam lifetime of the order of 10 hours, can be
achieved after 1 year of operation. On subsequent pump-downs it takes about one to
three months to reach this desirable pressure.

Many photon-initiated desorption experiments have been conducted on
carefully prepared scientific samples. Only a few experiments have been done on
practical surfaces for vacuum components. To identify the best materials,
pretreatments, and configurations for the vacuum chamber, Workshop participants
- suggested R&D studies that should be performed immediately.

1) Test candidate materials for the vacuum chamber interior (e.g., Au, Cu,
Ag, Al, Ti, etc.) for their susceptibility to desorption.

2-



2)  Test possible surface treatments (e.g., chem-clean, bake, glow discharge,
etc.) to judge their effectiveness at removing the desorable materials.

3) .Test candidate surface geometries (sawteeth, slopes) and system designs
' (pumping chambers and strategies, multlple walls) to 1dent1fy the best
combination. . ’

4)  Perform tests using electron bombardment, but confirm the results using
photon bombardment.

. For the ALS, a vacuum of 10-9 torr will be required to achieve a lifetime of 10
to 12 hours. To minimize the commissioning phase, the system should be able to
reach this pressure goal within 1 month of turn-on, and within 1 week on subsequent
pump downs. These goals each represent a factor of 10 improvement over typical
experience. A proposed design for the ALS Storage Ring vacuum chamber has a
large, continuous distributed pump chamber providing evacuation rates of ~1000 »
liters/second-meter (~10 times greater than that of existing rings). Moreover, most
photons strike a water-cooled target in the pump chamber (instead of in the beam
chamber as is typical), so less than 10% of the desorbed gas molecules will get into
the beam chamber. Favorable comments were voiced for this novel approach, which
holds promise for achieving the desired factor of 100 improvement over and above
improvements obtained by the suggested R&D program.

* Carbon deposition occurs rapidly if the pressure exceeds 10-9 torr. It markedly .
reduces the reflectance of beam line optical components between the carbon K edge
(284 eV) and 1 keV. Evidence indicates that the carbon is graphitic and comes from
residual gases. The darkening occurs where photons strike the optical surfaces. At
temperatures of ~125°C, the deposition rate decreases. At pressures below 10-10
torr, the effect is negligible.

Although an analytical model has been developed for the process, the
part1c1pants recommended further research to identify the gas species involved (CO,
COo, hydrocarbons) and to evaluate promising palhatlve measures, such as heating, |
having cryosurfaces near the optical components, and removing the coating using Og
partial pressure. For the short term, the most effective solution is a very hxgh
vacuum (< 10-9 torr) in the beam lines.



2. GAS DESORPTION OVERVIEW

Presentations were made by K. Kennedy (LBL), B. Scott (SLAC), J. Schuchman
(BNL), A. Mathewson (CERN), D. Lichtman (U.. Wisc.), and R. Stulen (Sandia).
These were followed by very lively and open discussion. Following are some of the
key facts and findings of the Workshop on this topic. |

2.1 ' Typical Electron Ring Experience

The vacuum operating experiences at existing electron storage rings are not
identical but there are many similarities. Aluminum chambers seem to behave
quite comparably to stainless steel chambers. The following performance is

representative of both.

Approximate | Approximate
" Beam Vacuum Beam
. Current Pressure ~ Lifetime
- " (torr) (hours)
After'init'ial-'startup:" : . _
Tmonth - R None - -10-9 - =
1 month Full 107 ¢ 1
1year | | Full 10-8 10
Subsequentpumpdowns | | - |
1 week : | ~ None 109 -
Tweek - -  Full - 1077 " 1
3 months o Rl . 108 10

2.2 Gas Desorption Processes

| Nurherqus experiments havje been conducted on carefully prepared scientific
samples such as cryStals cleaved in vacuo and freshly deposited metal surfaces.
These are not representatlve of engineering materials that can be used for
~ construction of a storage r1ng vacuum system. Such englneeermg * surfaces are



usually a complex rough conglomerate of oxides, éarbon, adsorbed gases and other
materials overlaying the metal substrate. These surface constituents have widely-

varying binding energies.

When an engineering surface is bombarded by photons, many desorption

processes can occur essentially simultaneously including:

photon-stimulated desorption
photo-desorption
photon-induced dissocation
thermal desorption
electron-stimulated desorption

Each is a distinctly different process and can result in desorption of differing gas
species. Which process predominates can depend, among other things, on substrate
material, surface constituents, bombardment duration and photon energy threshold.

It appears likely that such desorption from engineering surfaces can be.
attributed primarily to photoelectrons and secondary electrons that were initiated
by the photon bombardment. These can cause desorption as they exit through the
surface layers of the bombarded wall and again as they re-enter the surface layers at
a second surface, which need not be directly illuminated by the primary photon.
beam. Photons can be scattered to second surfaces but probably are of less

significance.

- Gas desorption experiments using direct electron bombardment are much
easier to perform than ones using photon bombardment. There was concurrence that
such direct electron bombardment experiments can produce similar, but not
identical, effects and could prove very useful for screening candidates.

2.3 Gas Desorption R&D Studies

Although there is much data in the literature on photon-initiated gas
desorption, there is only sparse data relating to engineering surfaces. Here, the term
“photon-induced desorption” is used to include all gas-producing processes due to
photon bombardment. There was a concensus that further R&D study of gas
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desorption resulting from photon bombardment of engineering surfaces was of high
priority and could lead to significantly reduced desorption rates for future storage
rings such as the ALS Storage Ring. These R&D studies should include: - . - '

1)  Tests for desorption rates of candidate materials for the vacuum chamber
interior including gold, silver, copper, titanium and non-evaporable
getter (NEG) materials. '

2) = Tests for change in desorption rates due to candidate pre-treatments and
' in-situ treatments of vacuum surfaces including chemical-cleaning, vapor
cleaning, plating, electropolishing, etching, baklng and glow discharge

(at elevated temperature). '

3) Tests of candiate surface geometries (e.g., éawteeth, slopes, roughness)
and candidate system arrangements (e.g:, pumping, baffles, geometry) to
identify the most promising candidates. " :

The foregoing tests can be conducted using direct electron bombardment to
screen candidates, but the results should be confirmed using photon bombardment at
a suitable synchrotron radiation beamline. Excessive thermal desorption caused by
high bombarding flux densities must be avoided. Surface analysis techniques (e.g.,-
Auger, LEED, SIMS) should be considered to shed.further light on the processes.
Residual gas analysis (RGA) should be included. but special precautions are needed
because, for example, the RGA equipment itself can be a source of gases and because
many heavier gases may cling to intervening walls before reaching the RGA.
- Controlled-atmosphere aluminum extrusions (Ref. 83-18, Appendix E).appear very

promising.

2.4 ALS Storage Ring Vacuum

A pressure below 10-9 torr is required to achieve a vacuum-related lifetime (1/e) |
of 12 hours for the electrons in the storage ring. This is approximately a factor 10
more stringent than for typical existing storage rings.

As pointed out earlier, existing storage rings take many months to a year or
more to reach their vacuum objective. The ALS staff stated that they hoped to
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achieve the ALS vacuum in perhaps one-tenth the-time. This goal requires a further
factor of 10 improvement relative to existing storage ring vacuum systems. The
participants concurred with the desirability of this goal.

A proposed design for the ALS Storage Ring vacuum system was presented
which has a large continuous distributed pumping chamber connected by a
continuous slot to the beam chamber. This arrangement would provide ~1000
liter/second-meter of pumping speed from the beam chamber (~10 times that of
existing rings). Furthermore, most of the photons would pass through the slot into
the pumping chamber where they would strike a water-cooled absorber (except those
destined for beam lines). Most of the resulting gas molecules would be directly
pumped in the pumping chamber with less than 10% reaching the beam chamber.
This would result in a further factor of 10 improvement. Thus, this arrangement
holds the promise of achieving the desired factor of 100 improvement relative to
existing rings. It also would accommodate use of a range of materials, treatments
and pumping techniques in accordance with the outcome of the R&D studies, which
could provide even further improvement in the vacuum relative to existing rings.
Favorable comments on this concept were voiced by participants. Fabrication
considerations for such a large chamber need to be validated. No “fatal flaw” with

the concept was suggested.

2.5 Gas Desorption Conclusions

The principal conclusions were:

1) Gas desorption due to photon bombardment of engineering surfaces is a
complex process for which there is sparse experimental information.

2)  The concepts for the ALS Storage Ring vacuum system appear promising
for achieving the improved vacuum and faster pumpdown desired for the

ALS Storage Ring.

3)  Further R&D studies as presented above should be undertaken with high
priority and offer the promise of a significant reduction in desorption

rates.



e

A further workshop on this topic may be warranted in approxxmately 1-2 -
~years if there is'sufficient new data to report.

~



~125°C than at room temperature. The authors did not determine which residual
gas species (e.g., CO, CO9, hydrocarbons) were contributing to the process.

The authors formulated an analytical model to represent the observed
phenomena. The model looks at the fraction of the surface at steady state that is
covered by carbonaceous gas molecules and at their cracking rate which is taken
proportional to the fractional coverage. With low fractional coverage, the carbon
deposition rate is proportional to pressure which agrees with the observed low
deposition rates at low pressures. For a given intensity of photoelectrons, the
fractional coverage of adsorbed carbonaceous gas molecules increases as the pressure
is increased and when the fractional coverage approaches unity the carbon
deposition rate approaches a fixed saturation value in agreement with experimental

observations.

A post-workshop communication from V. Rehn (see Appendix F) sheds
additional light on the foregoing DESY research. Replotting the equation for the
analytical model onto a log-log plot (Appendix F) more clearly shows the saturation
values. It shows at pressures below 10-9 to 10-10 torr that acceptably low carbon
deposition rates can be achieved even at very high photon intensities (such as for the
Advanced Light Source). Rehn cautions against exposing optical elements to
undulator radiation when the ambient pressure is high. He also cautions against
relying on the DESY model far outside its region of verification, such as for free-

electron-laser beams.

3.3 Carbon Deposition R&D Studies

Although the German experiments shed considerable light on this topic, the
participants recommended that further R&D would be of significant benefit, but not
with as high a priority as for the gas desorption R&D studies discussed earlier.
These carbon deposition R&D studies should include:

1)  Tests to evaluate which gas species are significant. (It was noted that CO
molecules attach to a surface with the O exposed which suggests that CO
may be the principal contributor.

2)  Tests to assess the benefits of nearby cryogenically-cooled surfaces.

-10-



3. CARBON DEPOSITIONOVERVIEW
Presentations were made by V. Rehn (China Lake), F. Brown (U. Illinois) and
C. Pruett (U. Wisconsin) after which there was open and interactive discussion.

Following are some of the key facts and findings of the Workshop on this topic.

3.1 Observed Phenomeha

Darkening has occurred on mirrors and other optical surfaces in synchrotron:

radiation beam lines.. Evidence indicates that the darkened surface consists of.
graphitic carbon overlayers. Reflectance from such optical surfaces is markedly
reduced between the carbon K edge (284 eV) and ~1 keV. The darkening occurs :
primarily where the photon beam strikes and generally increases with photon flux, - |

~although on uncoated fused silica mirrors evidence was presented showing reduced
darkening at the center of the smile-shaped bombarded area. . It was reported that

major darkening had occurred within a few months for beam line mirrors operating -
above 10-7 to 10-8 torr. In contrast, other reports indicated no significant darkening .
after several years at approximately 10-10 torr. The foregoing should not be confused.
with darkening of insulating materials due to reduction of metal oxides into metal.

plus oxygen molecules.

3.2 Recent Experimeht at DESY

Results of a set of experiments conducted at HASYLAB at DESY, Hamburg, on
the deposition of carbon on mirror surfaces were published recently.[l] This set of
experiments has significantly increased the state of knowledge on this topic. It
confirms the graphitic carbon nature of the coating. It suggests that photoelectrons
cause cracking of carbonaceous gas molecules adsorbed on the mirror surface. They
observed for their photon intensities that the darkening rate saturates (no further
increase) above pressures in the 1077 torr range. The experiments were mostly
conducted in the 1077 to 1078 torr ranges. Lower deposition rates were observed at

N

(1] Boller, K., Haelbich, R-P, Hogrefe, H_, Jark, W, and Kunz, C. “Investigation of Carbon
Contamination of Mirror Surfaces Exposed to Synchrotron Radiation,” Nucl. Instr. & Meth., 208, p.
273 (1983). Also printed as Report DESY SR-82-18.
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3) Tests of the effectiveness of a partial pressure of Og (or other oxidant) in
removing accumulated carbon, perhaps in conjunction with heating,
photon bombardment, or glow discharge.

4)  Tests of the effect of temperatures above 125°C.
It again was the concensus that electrons could be used to simulate the process,
but the results should be confirmed using photons. Saturation effects need to be

considered when designing the tests.

3.4 Carbon Deposition Conclusions

The principal conclusions were:

1) Use of vacuum below 10-9 to 10-10 torr, perhaps in conjunction with
moderate heating, is a short-term solution.

2) The R&D studies suggested above should be performed.

3) A further workshop on this topic is warranted only if there is new
evidence to present.

-11-



APPENDIX A

"Agenda

SYNCHROTRON RADIATION VACUUM WORKSHOP

Lawrence Berkeley Laboratory
Building 71 Conference Room
July 25-26, 1983

MONDAY, July 25, 1983 .. o

8:30 am
9:00 am

9:10am

9:20 am
9:40 am

10:00 am

10:20 am
11:20 am

12:45 pm
1:30 pm

3:30 pm
3:45 pm
4:45 pm

5:30 pm
6:30 pm

.Re.gistration, Bldg. 71 Conference Room
!Welcome

Introduction to Workshop

The, Advanced Light Source PrOJect “

The ALS Vacuum System and Related R&D
Program

Gas Desorption Experience at Electron Storage
Rings

Gas Desorption Experlment at Orsay
Physics of Gas Desorption

Lunch

Guided Discussion on Gas Desorption Including
Possible Future Progress

Intermission
Guided Discussion (continued)

Final Conclusions and Recommendations on
Gas Desorption

Social Hour
Dinner

A-1

_}_ K.H. Berkner

~ R.Avery '
| WR Sah

, .,K Kennedy

;B;‘Scott, T
J.Schuchman

A Mathewson :

D. Lichtman,

R. Stulen

E. Garwin

E. Garwin
E. Garwin



Agenda (continued)

SYNCHROTRON RADIATION VACUUM WORKSHOP

July 25-26,1983

TUESDAY, July 26, 1983

8:30 am
8:45 am

10:00 am
10:20 am

11:45am

12:45pm
1:45pm.

2:30 pm

Announcements and Introduction

Experiences with Darkening of Optical
Components by Photons

Intermission «
Physms of Darkening of Optical Components
by Photons and Photoelectrons

Dlscussmn on Darkening of Optical Components
Including Possible Alleviation and Future
Programs

Lunch
Fmal Conclusions and Recommendatlons
Conclus1on of Workshop

A-2

R. Avery
V. Rehn,

'F. Brown and

C. Pruett
D. Lichtman

V.Rehn

V.Rehn



APPENDIXB .

DISUCSSION GUIDELINES

SYNCHROTRON RADIATION VACUUM WORKSHOP

GAS DESORPTION TOPICS

® Storage Ring Experience
— Without electron béeam
— With electron beam versus time

—  Ditto after venting for new component
- Gases desorbed: Hg, CO, CO9, CHy, etec.

® Experimental Evidence

-~ Neutrals versusions
-~ Threshold energy
- Incidentangl.

® Physics Processes Involved
- Photon-stimulated desorption (PSD)
- Photo-desorption

- Role of photo-electrons and secondary electrons:
— Effectof electrical or magnetic fields

® Gas Species
- Where does Hg, CO, CO9 and CH4 come from?

e Materials
- ALSS, Cu, Au,Ti, AlZr.
- Electro-plated thickness?
~ Role of surface oxides, carbon, etc.
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GAS DESORPTION TOPICS (continued)

® Surface Treatment
-~ Acidoralkali clean
- Electropolish
-~ Nitride =
- Electron bombard
- Glowdischarge
- Bake

® Future Experiments? '
- Simulate by electron-stimulated desorption (ESD)
- Simulate by ion-stimulated desorption (ISD)
- Verify using photons? Measure neutrals or ions? At what facility?
Collaborative effort? | : '
-~ Surface analysis (Auger, ESCA/XPS)?

® (Commentson ALS Vacuum Concepts

® Promising Approaches to Pursue

- Materials?
— Treatments?
— Other?

® Need for Futuré Workshop?
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CARBON DEPOSITION TOPICS

® Observed Darkening versus:

Pressure

Residual gas constitutents
Time

Photon energy (wavelength)
Angle of incidence

Photon intensity

® Source of Contamination:

"On surface when installed.?

Residual gas? Which species?

® Experimental evidence

Nature of coating? Graphitic?

® Processes Involved

Reduction of CO, CO9, CHy, etc.?
Role of photons, photoelectrons and secondary electrons?

® Possible Prevention or Cleaning

More pumping (e.g., cryo-pumping)?

Heating or cooling?

Partial pressure of Og, NO or Hg possibly at elevated temperature?
Glow discharge?

® Future Experiments?

On any of above “cures”?

Can photon process be simulated by electron or ion bombardment?
Surface analysis?

Any others?

® Need for Future Workshop?
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UVSOR, Inst. for Molecular Science, Okasaki D-16

TERAS, Electrotechnical Laboratory, Ibaraki _ D-18
Switzerland

LEP, CERN D-20
U.K.

Synchrotron Radiation Source (SRS), Daresbury D-22
U.S.A. _

SURF, NBS, Gaithersburg, MD D-25

SPEAR, SLAC, Stanford, CA D-27

PEP, SLAC, Stanford, CA. D-29

SLC Damping Ring, SLAC, Stanford, CA D-31

VUV Ring, NSLS, BNL, Upton, NY D-33

X-Ray Ring, NSLS, BNL, Upton, NY D-35

Advanced Light Source, LBL, Berkeley, CA D-37
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ELECTRON STORAGE RING/VACUUM DATA SHEET
Beijing Electron Positron

Name of the Ring Collider (BEPC) Date 18/7/83
Institution Institute of High Energy Physics Data supplied by Zhang Nai-Sen
Date of f1rst circulating beanjor goal) . 17%§
Be am energy, Typical (Eg, GeV) 2.2

Max. (Ep, Gev) 2. 8
Avg. Beam current, Typical(l,, mA) 200

Max. (In, mA) 200 -

Radius of curvature in bend magnets m)™ - 70.3¢4¢
Ring circumference (m) . . . - 238 .&

Synchrotron radiation power due to bend magnets at Eg, Ig (kW)

or acceleration voltage/turn due to bend magnets at Eg kV)-

VACUUM CHAMBER:
Aperture: . horizontal (cm). __ 42 . vertical(cm) _ 3. ¥

Chamber material - A€ ,4/(.79'

Material impinged-by:synchrotron radiatién from the bend magnets (photon
absorber) if different from chamber material

Chamber preparation before installation Perchlorethylene vapor degreasing-

alkaline detergent - demineralized water

In-situ chamber treatment (e.g. bake, glow): glow-discharge

'VAGUUM PUMPING:

Distributed pumping: type Ti . Duh:l«f«i 5fuﬂu--’u Purp
. . total speed . - Gbuve (/s I ‘
Lumped pumping: type JP 4o xsee &5 . 3ax "‘2/}

total speed Jl‘ao £/
Distance between lumped pumps (m) Avg. o~ 7

. LA -
How is vacuum pressure monitored? opeveling prassuarea =< L5 X0 ¢ Tary
('9-95":1 » velus!) Ion gages

Procedures to avoid ion-trapping? -

Published articles describing the machine and/or vacuum system -

e

Summary of tha Prelisinary Design «f &W Py G Eldren

Uofl"ln Co[/ ‘ole y

]M;J“/"ﬂ(ﬂ.‘ H(jA anr]y ﬂy{tu 146(/“-44 /(fmeq_ Z‘C . /’I y >

Additional features or comments

D-2



REPLC | page 2

ELECTRON STORAGE RING/VACUUM DATA SHEET

DESIRED VACUUM:

Desired beam 1ifetime. (hours) 2 £ A
at Beam Energy (GeV) 2.8 Gev
and Beam Current (mA) /30 me
Fraction of beam remaining Ve
Pressure required to achieve desired lifetime (lorr) < 4SS Kio~¥
OPERATING EXPERIENCE
Integrated|  Pressure] Pressure.
Beam Beam Without [ With Beam
Current| Current Beam Beam Lifetime*
(A) (A~hours) (Torr) (Torr) (Hours)
1. After first week of beam
2. After 2 months of beam
3. After 1 year of beam
4, Now
Comments

After opening chamber to install a new ring vacuum component:

1. After one week

2. After one month

3. After 6 months

What procedure is followed when chamber is opened

Comments

*Fraction of beam remaining is
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring !ESYPL Date 'InJF :!P ,
InstitutiongRSYRL - Data supplied by Bao Zhong-mou
Date. of f1rst c1rcuTatmg beam (or goal) 4987 _

Be am energy, Typical (Eo, GeV) o.800

Max. (Em, Gev)

Avg. Beam current, Typical(l,, mA) 300

Max. (Ig, mA)

Radius of curvature in bend magnets (m) 2 5o
Ring circumference (m)gg 1%

Synchrotron radiation power due to bend magnets at Eg, I (kH)_‘_Bq
or acceleration voltage/turn due to bend magnets at Eo?kv) 16 %1

VACUUM CHAMBER:
Aperture: horizontal (cm) 4 o vert1ca1(cm) 2.

Chamber material
Material impinged g_y syncﬁrotron radiation from the bend magnets (photon
absorber) if different from chamber material

Charnber; preparation before installation
alkaline,detergent-demineralized water

In-situ chamber treatment (e.g. bake, glow): &lov-discharge and bake

VACUUM PUMPING:

Distributed pumping: ’type , B Spntter ion
total speed 2400178

Lumped pumping: type Sputter Ion
total speed 9200 1/8

Distance between lumped pumps (m) 3.0
How is vacuum pressure monitored? Jon gasuge or lon current of SIP

Procedures to avoid ion-trapping? none

Published articles describing the machine and/or vacuum system 'Hefgi Smchrotron
Radistion Lsboratory(HESYRL) An 800 Mev Electron Storage Ring and Its
Synchrotron Radiation Bxperiment Area”,Synchrotiron Radistion Imstru—

Md1t1ona1 features or comments m
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HESYRL | pase 2

ELECTRON STORAGE RING/VACUUM DATA SHEET
DESIRED VACUUM:

Desired beam lifetime (hours) e0.0

at Beam Energy (GeV) n mon

and Beam Current (mA)

Fraction of beam remaining o
Pressure required to achieve desired lifetime (lorr) ¢a=2

OPERATING EXPERIENCE

Integrated| Pressure| Pressure
Beam Beam Without | With Beam
Current| Current Beam Beam Lifetime*
(A) (A~hours) (Torr) (Torr) (Hours)
1. After first week of beam
2. After 2 months of beam
3. After 1 year of beam

4. Now

Comments

Af ter opening chamber to install a new ring vacuum component:

1. After one week
2. After one month
3. After 6 months

What procedure is followed when chamber is opened

Comments

*fFraction of beam remaining is




ELECTRON STORAGE RINGIVACUUM DATA SHEET

Name of the Ring BESSY pate 09.08:1983
Institution RFSCY CmhH Data supplied by G, Miilhaupt
Date of first circulating beam (or goal) pezember 1981 ‘
Beam energy, Typical (Eo, GeV) 0.775
Max.. (Ey, Gev) 0.800
Avg Beam . current Typical(ly, mA) 200
: Max.- (Im, A) 340 :
Radius of curvature in bend magnets {(m) 1 78
Ring circumference (m) 62.4 -
Synchrotron radiation power due to bend magnets at E5, Ig (kW) 3.5
or acceleration voltagelturn due to bend magnets at Eo?k 18
' VACUUM CHAMBER:
Aperture: horizontal (cm) + 3.0 vertical(cm) + 2.0
Chamber material Stainless Steel
Material impinged by synchrotron radiation Trom the bend magnets (photon
absorber) if different from chamber material - Cu

Chamber preparation before installation Per chlorettylene vapor degreasing-

ultrasound cleaning - heating to T 2 200 c*

In-situ chamber treatment (e.g. bake, glow): bake 1 p 150° c*

- VACUUM PUMPING:
Distributed pumping: type - Sputter Ion

total speed , v ~ 1200 1/¢
Lumped pumping: type " Sputter Ion
total speed 9200 1/s
Distance between lumped pumps (m) 3 arg 4vy. 7

How is vacuum pressure monitored? Ion gages (1 at each gquadrant)
discharge-current of lumped Ion Sputter pumps

Procedures to- avoid ion-trapping? No

Published articles descrlbmg the machine and/or vacuum system
1) Proc. 1979 Part. Mce Conf., IEEE Trans act. Nucl.Sc. ,Vol -NS26,No.3, Jugg

2) Nucl. Instr. Meth.,Vol. 172, Xlos 1,2 May 1980, p.55 : ~_
- 3). Proc. 1983 Part. Mce. Conf., Santa Fé_

Additional features or camments




(5653‘7 e e 2

ELECTRON STORAGE RING/VACUUM DATA SHEET
DESIRED VACUUM:

Desired beam 1ifetime (hours) >3 h
at Beam Energy (GeV) .8
and Beam Current (mA) 500

Fraction of beam remaining
Pressure required to achieve desired ertlme (Torr) 1-.10~°

OPERATING EXPERIENCE

Integrated| Pressure} Pressure
Beam Beam Without | With Beam
Current| Current Beam Beam Lifetimex*
(A) (A-hours) (Torr) (Torr) (Hours)
1 1

1. After first week of beam * *
2. After 2 months of beam
3. After 1 year of beam
4. Now 02 ~150 2t-a6-10‘1c 0002010-1 3

* 1

Comments Pressure measured in straight sections; pressure in

dipole~-chambers roughly 2....5 times worse

After opening chamber to install a new ring vacuum component:

' 9
1. After one week .2 4 e 02,107 3---6-10'1 1.5
2, After one month .2 16 -+ 610" 11 -2-10" 3
3. After 6 months i " " ‘ " " . "

What procedure is followed when chamber is opened

bake outr at 1>150° for 75 h
Comments

*Fraction of beam remaining is

D-7



ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring ADONE v ~ Date July 1983 ,
Institution INEN Data supplied by S.Tazzari-V.Chimenti
‘Date of first circulating beam (or goal) December 1967
Beam energy, Typical (Egy, GeV) 1.5

Max. (Em, Gev) ' 1.5
Avg. Beam current, Typical(lgy, mA) . 50+ 80

Max. (Iy, mA) 2 x 100

Rad1us of curvature in bend magnets (m) &5
Ring circumference (m) _ 105

Synchrotron radiation power due to bend magnets at Eg, ! (kN) 9x2 at Ep, Ip
or acceleration voltage/turn due to bend magnets at Eo?k ' -

VACUUM CHAMBER: o ?

. . A
Aperture: horizontal (gm) 240 vertica](tm) 80

Chamber material Stainless Steel A1SI 304L
Material impinged by synchrotron radiation from the bend magnets (photon

absorber) if different from chamber material not different

Chamber preparation before installation _Electrolytic treatment in warm alkaline )

solutions

In-situ chamber treatment (e.g. bake, glow): __ bake at 300°C

-VACUUM PUMP ING:
Distributed pumping: type

total speed

Lumped pumping: type Sputter ion

total speed , 14.000 1/s

Distance between lumped pumps (m) 4.5
How is vacuum pressure monitored? _B.A. gages

Procedures to avoid ion-trapping?

Published articles describing the machine and/or vacuum system

- 1EEE-NS-16, 3 p. 1073 (1969)

= Proceedings of the Vth International Conference on High Energy

Accelerators, Frascati,378 (1965)

Additional featurgs or comments
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ADONE - PAGE 2

ELECTRON STORAGE RING/VACUUM DATA SHEET

DESIRED VACUUM:

Desired beam lifetime (hours) 10
at Beam Energy (GeV) 1.5
and Beam Current (mA) 2100
- Fraction of beam remaining 1/e
Pressure required to achieve desired litetime (Torr) j.19-7
OPERATING EXPERIENCE
Integrated| Pressure| Pressure
Beam Beam Without | With Beam
Current| Current Beam Beam Lifetime*
(A) (A-hours) (Torr) (Torr) (Hours)
‘ . -10
Lo AR BARN AR fp/i = 1310 © Tgr/mA
2. ORI A Y 055 1.7 1020
3. R A .125 1,210 ¢
4, MW .176
. . . -11. Torr
Comments Above values referred to first operation. Our best values of Ap/i: 145410 —

mA

after about 100 A-h

(ab= 4x7 ow) = Eaﬁﬁ'b

' *
After opening chamber to install a new ring vacuum comgonent: see comments

1. After one week
2. After one month
3. After 6 months

. What procedure is followed when chamber is opened opening to dry air

Comments * not significantly different from above if whole chamber is let up to air

*Fraction of beam remaining is 1/e
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the ng Pheolon Faclory Date  Jube 20. 19¥D
Institution jitiowat \ot. dir High EButngay P . Data supplied by Macamore Koo yashe
Date of first circuTating bear {or §daT) Teb.27.7%2 (4-Tn), Maaeh 11,'§2 (accimudalen)
Beam energy, Typical (g, GeV) 2.8

© Max. (En, Gev) EE)
Avg. Beam current, Typical(lgy, mA) =0 -

Max. (Im, mA) 253 A

Radius- of curvature in bend magnets (m) 2.66 »
Ring circumference (m) 19T

Synchrotron radiation power due to bend magnets at Eg, 1 (kw) b3.6 wﬂx/mwuL
or acceleration voltage/turn due to bend magnets at Eo?k 400 KW

ik ST A 5 2.5 GET

VACUUM CHAMBER:

Aperture: horizontal (cm) 140 (B) , \53(@) vertical(cm) 53(B) TO(Q)

Chamber material A-6063T6 , (~S0%) & SUSI0A ,304b & 2i6L for £lloua (~20%)
Material impinged by Synchrotron radiation from the bend magnets (photon

 absorber) if different from chamber material (.. (DFHC)

Chamber preparation before installation A, e, ws anccered frove

‘Eﬂ.ct‘* Y1 )
v T

In-situ chamber treatment (e.g. bake, glow): Aekiing ol 1SV ~VT0°C fuv AR
250 ~ 300°C fov SUS in 48 bes.  BGDC. (0% 0n) finad gone ek i Lrching

VACUUM PUMPING:
Distributed pumping: type dlodi (1) by Demdine , TSl P hr Q- Al .

total speed o 106 &fo X5 sk VR ool x SU set
Lumped pumping: type Al (102 o) Tupg SiP
total speed e & Fra 120 £/ x SO set
[%
Distance between lumped pumps (m) (ST~ /D 5T

. How is vacuum pressure monitored? At wzt Tt itad Hmm.atww &W £
e mude - BA- %«-M,L/ SO s<U

Procedures to avoid ion-trappmg? Ehwsjw BrGDC o B-die Ls ans wresl
X ~4oTL IR fweu%um) woclol bX X gnonad
Published articles describing the machme and/or vacuum system
Budd. Tusle Bthomts 11T (1990) 11N
Reoudte & exporcennce widl 65 submillen o " Shmbn (v Jopamuse) amd
JUST. |
Additional features or comments
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ELECTRON STORAGE RING/VACUUM DATA SHEET

DESIRED VACUUM:

Desired beam lifetime (hours)

Fraction of beam remaining
Pressure required to achieve desired litetime (Torr)

2 Lo

at Beam Energy (GeV)

2. B

and Beam Current (mA)

460 ~ GO

\ /e

OPERATING EXPERIENCE

Integrated}f Pressure] Pressure
Beam Beam Without T} With Beam
Current| Current Beam Beam Lifetime*
(A) (A-hours) (Torr) (Torr) (Hours)
Averaae
1. After first week of beam clomsy o Anns
2. After 2 months of beam
3. After 1 year of beam ~ 90 wis' > 1~z 5
4. Now ~ 95 Was' > Six 107 40
a:t,lﬂw—\.a
Comments BrCVC . o u./x.,{—w(, ﬂféf‘ o oher e 't pred vk v e cunaal L

< AX 12" Torr

Aw‘\/ 4»10}”@14, a’f -fmo w,o‘etw-i&o

P~ UMM“:{-‘A-— P‘V\-I,f (ff the del

o W:& l’M Aré'DC

After opening chamber to install a new ring vacuum component:

1.
2.
3.

After one week

Af ter one month

After 6 months

What procedure is followed when chamber is opened

. . U
Wl i comporr el oo e dalle o, Potal ArGDC wall £R mecesganny .
v

Bk s .

Comments

0

*Fraction of beam remaining is

Ve
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring éOR ' pate /883-7—/9
Inst1tut1on Data Supplied by Aﬂjkmm&ﬁemﬁam
Date of f1rst circu a ine 'ﬁ 35 (3 goa '” 1272 Decesden,
Bean energy, Typical (Eg, GeV) o.3%

Max. (En, Gev) 2. 40

Avg. Beam current, Typical(lgy, mA) 3 0D : : .
Max. (Ig, mA) {0 - ]

Radius of curvature in bend magnets (m) N
Ring circumference (m) : XA
Synchrotron radiation power due to bend magnets at Eg, I (kN) 0.5

or acceleration vo]tage/turn due to bend magnets at Eo?k 1.48

3
VACUUM CHAMBER: _
. Aperture: horizontal (cm) q vertical{cm) 3.

Chamber material SUS 304
Material impinged by synchrotron radiation from the bend magnets {photon
absorber) if different from chamber material s

Chamber preparation before installation

S‘a'o,n&'bmlé WW:}: m MMMM_

2« LN { [} ~

In-situ chamber treatment (e.g. bake; glow):

VACUUM PUMPING:

Distributed pumping: type M-&& W
total speed- 200 Lllhece

Lumped ‘pumping: type W%MM_—
total speed 0 /120 : 5

Distance between lumped pumps (m) 43

How is vacuum pressure monitored? _M_}z&%

Procedures to avoid ion-trapping? —

PmsHshed articles describing the machine and/or vacuum system

M,_MJLM. Z [e34978)
.a.ma‘m__’___BLIM 172 (l11%0D 10'7 .

Additional features or comments ,

EJz
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ELECTRON STORAGE RING/VACUUM DATA SHEET
DESIRED VACUUM:

Desired beam lifetime (hours) ‘i» L
‘ at Beam Energy (GeV) 0. 27
and Beam Current (mA) 24D
Fraction of beam remaining Py
Pressure required to achieve desired iifetime (Torr) T

OPERATING EXPERIENCE

Integrated] Pressure] Pressure

Beam Beam Without | With Beam

Current| Current Beam Beam Lifetimer
(A) (A-hours) (Torr) (Torr) (Hours)

1. After first week of beam

2. After 2 months of beam

3. After 1 year of beam

4. Now 0,300 (e | o 84
Commeénts

After opening chamber to install a new ring vacuum component:

1. After one week
2. After one month
3. After 6 months

What procedure is followed when chamber is opened

LY [
Comments j i z :

*Fraction of beam remaining is
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring TRISTAN ACCUMULATION RING pate July 23, 1983
Institution __KEK Data Supplied Dy G. HOriKoshi
Date of, f1rst circulating beam (or goal) -

Beam energy, Typical (Ey, GeV) 6
Max. (Eg, Gev) A
Avg. Beam current, Typical(ly, mA) 30

Max. (I, mA) — ' -
Radius of curvature in bend magnets (m) 23.2 : -
Ring circumference (m) .~ 377

Synchrotron radiation power due to bend magnets at Eq, I (kw) 147 . -
or acceleration voltage/turn due to bend magnets at Eo?k ' '

VACUUM CHAMBER:

Aperture: horizontal (cm) 9.0 ' vertical{cm) 4.8
Chamber material Aluminum Alloy 6063-T6

Material impinged by synchrotron radiation from the bend magnets (photon
absorber) if different from chamber material

Chamber preparation before 1nsta11at1on _Special extrusion with oxygen and argon

C mt— . ——————— —

gas inside the tube,

In-situ chamber- treatment (e.g. bake, glow): __

VACUUM PUMPING:

Distributed punping: type Sputter Ion Pump .
total speed __ 50 g/s x 5 x 56 = 14000 &/s

Lumped pumping: type . Sputter Ion Pump
total speed 10 /s x 80 = 2400 f/s
Distance between lumped pumps (m) 4.4

f SIP
‘How is vacuum pressure monitoredMeasurement ofdlSChar°e current of SIP.

Procedures to avoid ion-trapping?

Published articles describing the machine and/or vacuum system
H. Ishimaru et al., IEEE Trans. NS-30, No.3, 1983

Additional features or comments
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring TRISTAN MAIN RING Date July 23, 1983

Institution Data supplied by &. Hor tosh.
Date of first c1rcu1at1ng beam {(or goal)

Beam energy, Typical (Eq5, GeV) 30

Max. (Ep, Gev)

Avg. Beam current, Typ1ca1(10; mAY) 15
Max. (Iy, mA)

 Radius of curvature in bend magnets (m)  246.5
Ring circumference (m) 3018

Synchrotron radiation power due to bend magnets at E5, In (kW) 4350
or acceleration voltage/turn due to bend magnets at Eo?k

VACUUM CHAMBER:

Aperture: horizontal (cm) 11.0 vertical(cm) 5.4
Chamber material '
Material impinged by synchrotron radiation from the bend magnets (photon
absorber) if different from chamber material

Chamber preparation before installation
Special extrusion{cf. TRISTAN ACCUMULATION RING).

In-situ chamber treatment (e.g. bake, glow):

VACUUM PUMPING:

Distributed pumping: type _ Sputter Ton Pump A
total speed 100 £/s/m X 6m X 292 = 175,200 &/s

Lumped pumping: type Sputter Ion Pump
total speed 30 &/s x 350 = 10,500 %/s

Distance between lumped pumps (m) 8

How is vacuum pressure monitored? _ Measurement of discharge current of SIP

Procedures to avoid ion-trapping?

Published articles describing the machine and/or vacuum system

Additional features or camments




ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring  UVSOR pate 15 Tdy | (783
Institution Tast. for Molocular Sccemce. Data supphed by Maketo LA:L&MHBE
Date of first circuTating beam (or goal) 1, vaemLer— NETEE
Beam energy, Typical (Eg, GeV) 0.4
. Max. (En, Gev) 0. % _
Avg. Beam cur‘rent Typical(lg, mA) 200
Max. (Ig, mA) A%
Radius of curvature in bend magnets (m) 2.2
Ring circumference (m) $3, 6 '

Synchrotron radiation power due to bend magnets at Eo, (kw) /. 04
or acceleration vo]tage/turn due to bend magnets at Eo?k 5.2/

VACUUM CHAMBER:

Aperture: horizontal (cm) [/ vertical(cm) 3.5

Chamber material <bindess cleed
Material impinged Dy synchrotron radiation from the bena magnets (photon .

absorber) if different from chamber material -

Chamber preparation before installation

In-situ chanber treatment (e.g. bake, glow): baldms, Do
K

_die dhay «31 (\02«49(,%\.6 Sec i m.Cu \ o
VACUUM PUMPING
Distributed pumping: type (e SPU  Dump : oy

_ total speed’__ feee K ! B
Lumped pumping: type’ o Sp , o)

total speed ___ Lgm%/sﬁgﬁ | ez it(ﬁwn PN Y A Fp('n\f<

Distance between lumped pumps (m) 4 C n (cove .—m, s ) ' ﬂ
How is vacuum pressure monitored? YN M} Tf}ij,ﬂ_.z/- ‘ 000//

| g — e /s
Procedures to avoid ijon-trapping? ' . /c}f r\regy.t Na . Howev a\»,

/

C(WL\’«M eloctrodes Cion b e Lms"(zwu[ Q« MOEPS A o o
Published art1c1es descmbmg the machine and/or vacuum system

Mo wWattasbe efol.  TEEE Trams. NS=28 ((181), 3/75
"t - CE (IWSTR. LIGHT SouREE AT IM S

Additional features or comments




UV SOK = page 2

ELECTRON STORAGE RING/VACUUM DATA SHEET

DESIRED VACUUM: E‘feﬁ»»'»e ol to  vacuum
Desired beam lifetime (hours) 24 (Touscher— Letlme ﬂ.furwva)
at Beam Energy (GeV) 0,4
and Beam Current (mA) 00
Fraction of beam remaining \ /o
Pressure required to achieve de51red”11fet1me (Torr) [X 10 =9

OPERATING EXPERIENCE

Integrated] Pressure| Pressure
Beam Beam Without | With Beam
Current| Current Beam Beam Lifetime*
(A) (A-hours) (Torr) (Torr) (Hours)
1. After first week of beam
2. After 2 months of beam
3. After 1 year of beam

4. Now

Comments

Af ter opening chamber to install a new ring vacuum component:

1. After one week
2. After one month
3. After 6 months

What procedure is followed when chamber is opened

Comments

*Fraction of beam remaining is



TER AS

ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring TERAS* Date Aug. 6, '83
Institution Electrotechnical Lab. Data supplied By Takio Tomimasu
Date of first circulating beam (or goal)  Oct. 7, '8l
Beam energy, Typical (Ey, GeV) 0.6
. Max. (Em, Gev) 0.8 (goal) .
Avg.:; Beam current, Typical(lg, mA) 90 . '
Max. (I, mA) 300 (goal) ' -
Radlus of curvature in bend magnets (m) __ 2.0 B
Ring circumference (m) _ T 31.44 o

Synchrotron radiation power due to bend magnets at Ey, Io (kW)__ 1.3 kW
or acceleration voltage/turn due to bend magnets at Eo?k

VACUUM CHAMBER:

Aperture: horizontal (cm)
Chamber material Sus 316L
Material impinged by synchrotron radiation from the bend magnets (photon
adsorber) if different from chamber material

+5.6 vertical(cm) +1.8

—- —

- — v — e — [ U T N

Chamber preparation before installation

- In-situ chamber treatment (e.g. bake, glow): _ bake and glow-discharce

VACUUM PUMP ING:

D1str1buted pumping: type Sputter Ion
total speed 1500 1/s

Lumped pumping: type Sputter Ion and Ti-sub
total speed 11500 1/s

01stance between 1umped pumps (m) 4.0
How is vacuum pressure monitored? Ion gauges

Procedures to avoid ion-trapping?

Publisked articles describing the machine and/or vacuum system

A 600-MeV ETL Electron Storage Ring - . . _ -
Particle Accelerator Conference

'__Savita Fe, New Mexico March 21-23, 1983
Additional features or comments

* TERAS, Tsukuba Electron Ring for Accelerating and Storage
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ELECTRON STORAGE RING/VACUUM DATA SHEET

DESIRED VACUUM:

Desired beam lifetime (hours)

Fraction of beam remaining
Pressure required to achieve desired lifetime (Torr)

at Beam Energy (GeV)

and Beam Current (mA)

OPEZRATING EXPERIENCE

Integrated] Pressure] Pressure
Beam Beam Without } With Beam
Current| Current Beam Beam Lifetime*
(A) (A-hours) (Torr) (Torr) (Hours)

1, After first week of beam 0.003 1 3 x 10’1_O 7 x 10'9 1.0
2. After 2 months of beam
3. After 1 year of beam 0.1 3x10719 841070 4.0 .
4, Now
Comments
After opening chamber to install a new ring vacuum component:
1. After one week 0.01 5 x 1079 6.5 x 10P 0.5
2. After one month 002 n &
3. After 6 months

What procedure is followed when chamber is opened

Dry N, is filled.

Comments

ADDRESS:

Electrotechnical Laboratory

1-1-4, Umezono, Sakura-Mura, Nihari-Gun

JIbaraki, JAPAN

*Fraction of beam remaining is

1/e




ELECTRON STORAGE RING/YACUUM DATA SHEET

Kame of the Ring LEP Date 2 i<T TULY 19873

Institution CE LN Date supplied by 4.G . M AT WSS
Date of firsl circulating beam (or goa1) IARBE /MRY s

Beam energy, Typical (Ey, GeV) Lmaec'nom 2.0 G.o\/ Pise | - S| GeV

Max. (Eq, Gev) - 86 Guoi s - 125¢6«l/
Avg. Bean current, Typical(lg,
Max., (In, mA) TN 3 A [(eFo- ) |

Radius of curvature in bend magnets (m) 3. i x(0>3
Ring circumference (m) _ 26,& S99 x,eS

Synchrotron radiation power due to bend magnets at Eg, 1 (ku) S Q-u/ I LMW
or acceleration vonage/turn due to bend magnets at Eo?k . 26 Ge ISHMW

(25Gev ¥ M

VACUUM CHAMBER:

Aperture: horizontal (em) |3, l vertical{cm) -‘7'-0
Chamber material 3¢ ExTAUDAL  ISC AL MaS:  GOEO
Material impinged by synchrotron radiation from the bend magnets (photon
absorber) if different from chamber material

Chamber preparation before installation AFTEN ALl HcH i AMING AND TUST &Wg‘_;.
.\NE‘LD/A":\ CLAMGES T TOBE (s &Tetred v Ma Ol . Toe FLAiies ﬂﬂc’/\_:_g_i

SToHed  BUT CLothep  SEPMUITeLY 1A/ A& ANon ~ETar sowuTion . Rk
AT ISC°C 24 loun  FOR Leni TEST + umtocm  cimiT. MAYAS Grow ‘;;{-',\
In-situ chamber treatment (e.g. bake, glow): Dawe 24 hown 150°C

- VACUUM PUMPING:

'Dlstrxbuted pumping: type. t&LL—@c%#—é-T-Héég") MESG. .
total speed (o> o 20 £Lg! joosr W0l olqus M Aen €.sw(

Lumped pumping: type TOoA PUMP jTﬂlODp) ﬁ’lfL\(a e Hy P o~

total speed , _ 26 Y} el
. 3 s+ io-9
Distance between lumped pumps (m) 20O R 1o e ~F

How 1s vacuum pressure monitored? R A (CALZATON 4AHOES & (08 AUMOL

Procedures to avoid fon-trapping? NOoA S

Published articles describing the machine and/or vacuum system N
LeP MMHIANE ~ LeP s\vbycuéob/" C«:‘IZN/IS{’L LLP/?‘i -3% 1939
VAL Systim ~‘r¢+_g,m° VAcvwm Sy sTem  LEP MNoTe 449 Th
SoM (493 PReSATED AT G Tat Vhc Cont. MAPLD Seprr - (983
Additional features or émmentsm [0 THe $2& oF TOU eABCir ik
O/ 3~soc,n(,.:}> PLLOT SETTONSG el B~ Fu«-»y LASTRY A e nT e
(1422 =N = 3471« ) LT Ulkuon Gdvae ~ pud ResidusC
aAs /H/m,» ZeN PR Mgt D Ly COAMvTTED TO Tite” Cenl Pite
ComPOuTER 5731(_»'1‘1‘ Mss Al C*M"‘B""z“ vite  BF CofiED LT
3 RSMV\ o Pb_S(’T(t’LDlN(\

D-26




LeEr, pasc 2

ELECTRON STORAGE RING/VACUUM DATA SHEET
DESIRED VACUUM:

Desired beam lifetime (hours) 20 W da o hoaw /Qas

at Beam Energy (GeV) S| K6 124

and Beam Current (MA) 2x%m 4 ot SlGev &n> aF lugla erariin
Fraction of beam remaining -q

Pressure required to achieve desired Iifetine {forr) Zows 10 7

OPERATING EXPERJENCE

Integrated] Pressure] Pressure
Beam Beam Without I With Beam
Current{ Current Beam Beam Lifetimeo
(A) (A-hours) (Torr) (Torr) (Hours}
After first week of beam |
After 2 months of beam
After 1 year of beam

Now

*

oW N e
»

Comments

After opening chamber to install a mew ring vacuum comgonent:

1. After one week
Z. After one month
3. After 6 months

What procedure 1s followed when chamber is opened

Cony: 2nts

*Fraction of bean remaining s

D-21



ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring S’RS’ Date 15-3-83
Institution DagesBuLY L AZB0:20770RAY Data supplied by _ (. S A XN
Date of first circulating beam {or goal) b

Beam energy, Typ1ca1 (Eg, GeV) 2:0
Max. (Ep, Gev) 2.0

Avg. Beam current, Typical(ly, mA) 050
Max. (Ig, mA) =30 %
Radius of curvature .in bend magnets (m] §. 56
Ring circumference '(i'n)‘ A0

Synchrotron radiation’ power due to bend magnets at Eg, 1 (kw) o
or acce]eratmn voltage/turn due to bend magnets at Eo?k 2585

VACUUM CHAMBER:

Aperture: horizontal (cm) y( + 1)S vertical(cm) 23 Kk 48
Chamber material =~ LyoinlelS Sreel '
Material impinged by synchrotron radiation from the bend magnets (photon
absorber) if different from chamber material C‘_cgpu—

Chamber preparation before installation 1) 'ngmm

i) Sles Dschorg
i) Ra¥Ke - cut Yo 208 °C [(hare prochcalls > rimmm;)

In-situ chamber treatment (e.g. bake, glow): Reoke .gnd 200°C
(e)ec,a\?)- r-\j- Qaw}LeJ)

VACUUM PUMPING:

Distributed pumping: type Diode. 1o purp
. total speed _~ 2200 l/s o} 10”9 Fors

Lumped pumping: type Teode 10m PP + Sublinehion Parmp
‘total speed ~ 32.001/s ° ~ Jovol/S (at10”9F0rr)

~Distance between lumped pumps (m) (4
How is vacuum pressure monitored? B A lon Sauged 1n SM\V)\ﬂ

- Procedures to avoid ion-trapping? Q\o_qnaq Julmc(ej S Tn A bt ik

wsed Yo caunse 0 Ql{e,c)“ ot *no/}‘ lfr\Qﬁ/\uc/ O-(Q~SJ°\V\CJIW

Published articles describing t‘ﬁé machine and/or vacuum system '

323 Yacuuvrm Sislen, Vacuun, 28« Z&:H("T:ﬁ)

Dee alss  Desion 3}»%’*04‘ e Dedicede d e A\ SV\NCLWJY‘M.
Coc Do rom ‘ D, L Rﬁynf DL JSRF/R2 (i1§3s)

Additional. features or comments

D22
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ELECTRON STORAGE RING/VACUUM DATA SHEET
DESIRED VACUUM:

Desired beam lifetime (hours) 10
at Beam Energy (GeV) 2
and Beam Current (mA) =2 3C
Fraction of beam remaining 1 /e

Pressure required to achieve desired lifetime (forr} 1079 Josr

OPERATING EXPERIENCE

Integrated] Pressure]| Pressure
Beam | Beam Without } With Beam
Current| Current Beam Beam Lifetime*
(A) (A-hours) (Torr) (Torr) (Hours)
1. After first week of beam
2. After 2 months of beam
3. After 1 year of beam

4., Now

Comments June 80 - Mov 80 Un baked \rd'egr .3)?&< 184 )tﬂ‘e ~ 30 ) 00m A
Bep)-8) Raked 1:85V 1D 302N X515 Frr ] e#g—mkﬂﬁ |
( Sea alached curve Yo (“f"‘“‘n‘-‘z—‘: kotailo o """t'/f\-l 7“1 umﬁ%q\
Seyr€2 Roki 2.08eV” 1D-2008k & W10 Hor/mf) fde ~201
(Sl\rgr-c‘ Seelors hed Gooa ¥ > c:.JLrv\QPl\.a-ﬁ( M.@)\VSQHMQU =+ (098]

After opening chanber to install a new ring vacuum comgonent:

1., After one week
2. After one month
3. After 6 months

What procedure is followed when chamber is opened EQ)Q w3 H Zovod
(F)«z\o}- c«:.wﬁw') ﬁf\gol\ o P“‘( cm«d\,’ln—\ <) 1 .
Comments \)‘\_g_t‘c Lhav bec. & Senel s‘a VLA Lltamy, C\»Ctldcdfa/ i
AL It e,fz\) - 982 . cJ arﬂba Snall keks hidh rest SkEistics
L !‘JLM o A~ 10h ek 100m ) sl Piroye PresSSiec
_(‘\»\ ghk&?\)‘&_ohmb )= 2 Kloqﬂ-"T“"‘).

*Fraction of beam remaining is /e
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring SYRK/ Date 75/& /787
Institution A 8BS Data supplied by L :(!,35;;!
Date of first circulating beam (or goal) /97 oviP?¢
Beam energy, Typical (E5, GeV) 0.282
Max. (Em, Gev) 5 +300 [of & /itte mere )

Avg. Beam current, Typical(lgy, mA) /5

Max. (Ig, mA) Same
Radius of curvature in bend magnets (m) 0.%4
Ring circumference (m) 2:21¢

Synchrotron radiation power due to bend magnets at Eq, I (kw)
or acceleration voltage/turn due to bend magnets at Eo?k

VACUUM CHAMBER:

Aperture: horizontal (cm) 25 vertical(cm) /0
Chamber material 309 Stambes el
Material impinged by synchrotron radiation from the bend magnets (photon
absorber) if different from chamber material Same

Chamber preparation before installation b.;[:_e_J af ~2s50%C

In-situ chamber treatment (e.g. bake, glow): bake at ~ /30~ /S0 °C.

VACUUM PUMPING:

Distributed pumping: type I ér&/ fon Wity g/émrf: od  one 2000/
total speed . L, 41_.54 ~ 2O LSS

. _"“‘A':y""?“ 4
Lumped pumping: type
total speed
Distance between lumped pumps (m)

How is vacuum pressure monitored? g sl lom g o

Procedures to avoid ion-trapping? none

Published articles descfibing the machine and/or vacuum system

Lanny ffashey

7
NES P{W:«;r/l 25/, Wackiglon, PC 2023y
Additional features or comments

D- 25
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ELECTRON STORAGE RING/VACUUM DATA SHEET
DESIRED VACUUM |

at Beam Energy (GeV)

and Beam Current (mA)
Fraction of beam renaining
Pressure required to achieve

Deswred beam lifetime (hours) . ﬁ ~ /O X/0 ﬁ W%’
h 4.‘-‘_‘!‘ d .v‘ ‘I ‘ .

OPERATING EXPERIENCE

: ‘Integrated| Pressure] Pressure :

Beam Beam Without | With Beam

Current| Current Beam Beam Lifetime*
(A) (A-hours) (Torr) (Torr) (Hours)

1. After first week of beam
2. After 2 months of beam
3. After 1 year of beam

4, Now

Comments We have never oéﬁerv\b/ any poresere vyise

_____MJJ.__E slores »‘eﬁw even  onid  our pccgtmd
35— S5 mA  feoms.

Iv\'fterv"operfli‘ng chamber to install a new ri'ng vacuum component:
1. After one week
2. After one month
3. After 6 months

What procedure is followed when chamber is opened 7‘ M %%_
yeales o _tradsy 44zu¥'Annuz;ﬁféazé4£1~¢g45225ufh_§Z§h42é2.¢£4514.«z

Comments




ELELIRUN DIURAGE RINULIYALULM LRl

Mane of th2 Ring :Er}:35?3¥J/Ef Date

Institution SLAT

L'..‘ . T
»—&6

7/14/83

pate of Tirst circuiating ceen (or goal) April 1372

Bean energy, Typical (E5, GeV)

Data su;ziiz0 by B. Scotd

[

-

1.5 - 3.5

Max. (Em, Gev)

3.7

Avg. Bean current, Typical(lg, mA) TUOU mA al 3 Gev

Max. (In, mA) SU (€oTTiGing b

7S

Radius of curvature in bend magnets (m) _12-710
234,17 RRCS 189.7

Ring circunference {mfiRC * IR

Synchrotron radiation power due to bend magnets at ,, I, (kW) 56 4 ‘KiW/Beam at 3 GeV

or acceleration.voltage/turn due to bend magnets 2t Ej(kv)

YACUUM CHAMBER:

Aperture: horizontal (cm) 19-54

Chamber material Alurinum 6051-T 6

verticzl(m)

100 mA

4.62

Material impinged dy synchrotron racd

absorber) if differeat from chamber material  Afymi

iation Trom the denw magnets (photon
Sum

Chanber preparation before installation

Chemical etch, bakeout to 170°C

In-situ chanber treatment (e.g. bake, glow):

None accept aftenr

accidental venting when bakeout may be necessary

VACUUM PUNPING:
‘Distributed pumping: type

Sputter lon {I'hnr!o\

total speed

36 (600)= )l.ﬁﬂﬂ 1 /5

Lumped purping: type

Sputter Inn (trinded

total speed

Arcs 16 {400)  R.4QC ¥iterc/ser

Distance between lumped pumps (m) 11.69 m
How s vacuun pressure monitored?  BA Ton Gauge

Procedures to avoid ion-trapping?

N/A

Published articles describing the machine and/or vaamm systen

- Vacuum system for Stanford Storage Ring, SPEAR, Jowrral Vac.

Sci & Tech vol.8 No.]l

Vacuum sysem tor Stantord - [BL Storage Ring, PEP,

SLAC Pub.

1547,

1975

Additional features or coaments
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S " ELECTROR STORAGE RING/VACUUM DATA SITET
DESIRED VACUUM: -

Desired beam lifetime (hours) £ hrs
at Beam Energy (GeV) 3.0 Gey
and Beam Current (mA) 100 mA - .
Fraction of beam vemaining 50% 12 hre yrun time tetvoon £ille.

Pressure required to achieve desired litetine (Torf) _309.9 rance

OPERATING EXPERIEKCE

' Inteyrated] Pressure] Pressure | - -
Beam Beam Without | With Beam -
Current| Current Bzam Bean | Lifetimex

(A) | (A-hours) | (Torr) { (Torr) | (Hours)
1. After first week of beam | : - -
2. After 2 months of beam
3, After 1 year of bean

4, Now | , | , ' | —

Comments _Cleap-up time after opening of systes denends "
' on beam energy, current and bunch structure of beam
during the start-up period. '

‘After opening chamber to install a new ring vacuue carponent:

1. After one week | ,. 1
2. After one month
3. After 6 months

What procedure is followed when chamber is opened (lean-up of work area
and flanges; smoke free atmosphere; if tunnel roof blocks are removed the
Comments work area is isolated with plastic sheeting to reduce air and dust
circulation; dry nitrogen purge at all times when system is o‘oen.

*Fraction of bean remaining is

D-28



ELECYRCN STORAGE RIKG/VACUUM DATA SHEET
Nawe of the Ring PEP Date //14/83

Instituticn Data suppilicu by J. Jurow

Date of first circuicting been (Gr goal)__ 4/21/80 -

Bean energy, Typical (Eq, CeV) _14.5

Mex. (Eq, Cev)

Avg. Beam current, Typical(lg, mA) 35

Fax. (ly, mA) a2

Radius of curvature in bend magnets () 165.5

Ring circuniference (m) 238.3

Synchrotron radiation power due to bend meaagnets at £4, I, (k¥) 827 KW/e™ beam
or ascceleration voltage/turn due to bend magnets at [y(kV)

VACUUM CHAMBER:
Aperture: horizontal (cm) 9 vertical(cm) 5

Chamber material Aluminum

Material impinged by synchirotron raciation trom the bend magnets (photcn

absorber) if different from chamber material Aluminum
Chamber preparation before installation Clean and Bake
In-situ chember treatment (e.g. bake, glow): Bake due to accidental let-up

VACUUM PUNMPING: ,
Distributed pumping: type Snytter 10N

total speed __ 9600 y/sec

Lumped pumping: type Sputter Ion

total speed 51000 &/sec

Distance between lumped pumps (n) 14

How is vacuum pressure monitored? Bayard-Alpert Gauges

Computer recorded

Procedures to avoid ion-trapping? HNone

Published articles describing the machine and/or vacuum system

Vacuum System for the Stanford-LBC Storage

Ring {(PEP), IEEE Transactions Vol. NS-22, No. 3, 1975

Additiona]vfeatures or comments

D-29



PEP  pasc

ELECTRON STORAGE RING/VACUUM DATA SREET

“ U DESIRED VACUUM:

Desired bean lifetime (hours) 4
at Been Enercgy (GeV) 14 5
and Been Current (inAR) 35
Fraction of beam renaining 802 after 2 haurs
Pressure required~to achieve desirec Tifetime (lorr)

OPERATING EXPERIENCE

Integrated; Pressurel Pressure

Beam Bean Without F With - Beam
Current{ Current Beaa | Beawn { Lifetime*
(A) (A-hours) | (Terr) (Torr) (Hours)

1. After ffrst week of beam B

2. After 2 months of beam .

3. After 1 year of beam

4, Now ‘ o

Comments

After opening chamber to install a new ring vacuumAcmmmnent:
1. After one week
2. After one month
3. After 6 months

‘What procedure is followed when chamber is upened

Comments

*Frection of bean ranaining is

D-30



ELECTRON STORAGE RING/VACUUM DATA SHEET

Neme of thz Rirg _ SIC-e” Damping Ring Date _ 7/13/83
Institution Stanford Linzar Acc. Center Data suppiiez Dby D. Wright
Date of first circuiating becn (or goal) Feb.1983
Beam energy, Typical (Eg, GeV)  1.271 GeV _ (250 1eV)

Max. {Em, Gev) 71.21 GeV
Avg. Beam current, Typical(l,, mA) 127 o4 (7-3 T

Max. (Ilg, mA) 141 A

Radius of curvature in bend magnets (m) 2.049 m

Ring circumference (m) 35.27

Synchrotron radiélion power due to bend magnets at Eg, 1o (kW) 13.1 ky
or acceleration voltage/turn due to bend magnets at EO?kV)-

VACUUM CHAMBER: |
Aperture: horizontal (cm) 2.0 cm vertical{cm) 1.5 cm

Chamber material _ gor] - T6 Aluminum £ Stainless Stea]

Material impinged by synchrotron radiation from the bend magnets. (photon
absorber) .if different from chamber material

Chamber preparation before installation N, purge bakeout @ 180°c followed

by vacyum bakeout @ 120°%¢

In-situ chamber treatment (e.g. bake, glow): hone

VACUUM PUMPING:

Distributed pumping: type Diods sputter - ion pums

total speed 7.3 x 10 1/s

Lumped pumping: type Diode Sputter - ion .pUm?S

total speed 960 % /s
Distance between lumped pumps (m) 1.3 m
How is vacuum pressure monitored? nuyde B-A jon cawuzes

Procedures to avoid ion-trapping? Clearing field ejectrodes

Published articles describing the machine and/or vacuim system

SIAC Linear Collider Conceptual Design Report ( SL3C Report -229)

Aﬁditional features or comnents

D-31
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- ELECTRON STORAGE RING/VACUUM DATA SHEET
~.*DESTRED_VACUUM: |

“'Desired bean lifetime (hours). 50 min (see commentis)
at Beam Energy (GeV) 1.7] Gov .
and Bean Current (mA) 141 mA
Fraction of beam remaining /e
Pressure required to achieve desired litetime (forr) - .~ . -G _

OPERATING EXPERTENCE

Integrated} Pressure| Pressure | =
Beam Bean Without } With 1 Beam.. "~

Current| Current ~ Beam ‘Beam' - Lifetimex
- (A) (A-hours) | (Torr) (Torr) | (Hours)
© o -0 oa5g pev| - g g =

1. After first week of bean — 7oA | 22.5 mA-hri2.5 x 107° 1.1 x 10"~} 50 min
2. After 2 months of bean g5 pn | 1pomA-hr |5.8% 107°1.0 x 107°%| 50 min
3. After 1.year of bean - === JR— PSR R
4. Now . . | Lozt | 360mAche 15,8 % 10°°18.8 x 1070 50 min
épmmenfg , In no}ma1 operafion beams are ejected after 5.5 m sec
AfﬁertOpehfng'ghémbéf‘to install a new ring vacuum ;mmthnt:
1. After one week 1.4 122,5 mA-hr l22x1092.8x10F 50 min
2." After one month = 0.5pA [90mA-hr | 5.2% 1071 1.0 x 107) 50 min
3. After 6 months S I . N

What procedure is followed when chamber is opened  Yent to dry N, (boil-off
from liquiau); maintain N2 purge while open purge overnight atter closing 1f*poss1t

bd

Comments -

Py

*Fraction of bean remaining is- . 1/e
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring A/S¢sS VUV Date _7-/3-83
Institution Broclloven MNat [a Data supplied by T Scfvefoian
Date of first circulating bean {or goal) SHwes /98]
Beam energy, Typical (Eg, GeV) .75
Max. (Ep, Gev) =)

Avg. Beam current, Typical(lgy, mA) 200

Max. (Ig, mA) /00O
Radius of curvature in bend magnets (m) /. 7/
Ring circumference (m) 5/

Synchrotron radiation power due to bend magnets at Eg, I (kH) /4
or acceleration voltage/turn due to bend magnets at Eo?k

VACUUM CHAMBER:

Aperture: horizontal (cm) & vert1ca1(cm) 4.2

Chamber material &/ivr. VAW Alley (9/©¢
Material impinged by synchrotron radiation from the bend magnets {photon

absorber) if different from chamber material —
Chamber preparation before installation
gaus/_/c £ Fe /ﬁ, see MNSIS SPEC SLS-02-[Z2~/-/8

In-situ chamber treatment (e.g. bake, glow):
\/.4-c:uum ,3a-léeouf /50°c  for 72 /.r.r,

VACUUM PUMPING:

Distributed punping: type Spu7rer Zon - Diec/=
total speed /800 Ljgge 7 o T e r

Lumped pumping: type Sputer Teon (PLE QZ)
total speed /320 Lhec af /2 77 -~

Distance between lumped pumps (m) &3 4\/;
How is vacuum pressure monitored? Spuer Zoa /’ump Cosrrea?

Procedures to avoid ion-trapping? Cfrasm ber~ has Provisions {om c/e4r1n7

c/ee/f-oc/f-f 0f+-a o]{ | bunch 3Buncl or 9 _qqc[ w///’qg_;/? 6[3"4/04,
Published artlcles describing the machine and/or vacuum system
Vacoe + Syste,m fom NSL_S'VJ T Vac. Sc). 7eckno! 16(2). Merflpr (277 220.
Friaf Desisn o Sratus of phe NSLS Vacowm Sysrem, J. Vac_ Se;
Tochime [ A-1(2), Apr- June /1223 6 /76,
Additional features or camments
XL Seblmication Fumping Specd 7200 Lfsec

D-33
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VUV - gane 2

DESIRED VACUUM:

ELECTRON STORAGE RING/VACUUM DATA SHEET

Désiréd beam lifetime (hours) =2 !f's
at Beam Energy (GeV) AN
and Beam Current (mA) ] OO O

Fraction of beam remaining

Pressure required to achieve desired Tifetime (Torr)

OPERATING EXPERIENCE

Beam
Current

| (A)
1. After first week of beam

Integrated
Beam
Current
(A-hours)

/0~ 7
Pressure|] Pressure |. -
Without } With Beam
Beam Beam Lifetimex*
(Torr) (Torr)

(Hours)

2. After 2 months of beam

3. After 1 year of beam
4. Now '

Comments

Af ter opening chamber to install a new ring vacuum component:

1. After one week -

2. After one month

3:\vhfter_6 months

What procedure is followed when chamber

'\/eﬂ% wr/4 //(/a fr'd.f/el er

is opened

nﬁ‘ra} -

Comments L. Fure ’//a.n)' 7o Vﬂn‘ w/;[ LA

boif-otL

*Fraction of beam remaining is
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring A/SZS X-Pay Date 7-/3-§3
Institution Data supplied by J. Schvchho an
Date of first circulating beam (or goa1) Sep7 /782
Beam energy, Typical (Ep, GeV) 2
Max. (Em, Gev) 2. 5
Avg. Beam current, Typical(ly, mA /0
Max. (lp, mAg S 6o

~Radius of curvature in bend magnets (m) (. &75
Ring circumference (m) | 7o

Synchrotron radiation power due to bend magnets at E,, Ig (kW) 2 s/
or acceleration voltage/turn due to bend magnets at Eo?kV)' s—os”

VACUUM CHAMBER:

Aperture: horizontal (cm) 8 vertical({cm) £z

Chamber material 4 /c/»m. VAW Aday 19/0& (v
Material impinged by synchrotron radiation from the bend magnets (photon

absorber) if different from chamber material —

Chamber preparation before installation
Caustoc EAL, see NSLS SPEC S¢S-07.42- /-/&
Vacwum Bateocu)y /So0°c J& yy

In-situ chamber treatment (e.g. bake, glow):
\/a.cuum Bqéeg_c__;/ /50 °c for 72 [r.r

VACUUM PUMPING:

Distributed pumping: type S p o) Lo = .D/;a/i
total speed 3 O Lhee aF Jo~? 7erm

Lumped pumping: type S pulfer Zon (PvE DI)
total speed LEHO REec a¥ Jo~%? Tern

Distance between lumped pumps (m) 5.3
How is vacuum pressure monitored? .5/177%'- Ton Fewmp Cevrren?

Procedures to avoid 1on—trappmg?c4¢mée,. fas Prevysion for c/e-u-z;,

a/ecf q/eJ' 0]7‘/.»1 &£ 1bun £ 32 /qnc[J or o Bunck wz/_K#F Qera/..,

Pub'Hshed articles describing the machine and/or vacuum system N

VA S .gy.sfem Sor i/stS T Vac. Sev. 7;=/~-/L/‘ (‘),Maf/lrf (773 72&.

Fira/ .De.nv';» £ SHFus oFf e NSIS Vicim SysZeen, J. Vac. Se/

Technod A=t (2, Por -Tone 373, /7.

Additional features or camments - |
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DESTRED VACUUM:

Desired beam lifetime (hours) /o //»s

ELECTRON STORAGE RING/VACUUM DATA SHEET

at Beam Energy (GeV)

and Beam Current (mA) j_g‘oo

Fraction of beam remaining

Pressure required to achieve desired Tifetime (Torr)

'OPERATING EXPERIENCE

- T}‘.»r

A

_ Integrated| Pressure| Pressure |-
Beam Beam Without } With Beam
Current| Current Beam Beam . Lifetime*
_ | (A) (A-hours) (Torr) (Torr) (Hours) -
1, After first week of bean 1 -
2. After 2 months of beam
3. After 1 year of beam
4. Now
Comments
After opening chamber to install a new ring vacuhm comgonent:
1. After one week ' |
2. After one month
3. After 6 months
What procedure is followed when chamber is opened
Vent witb [Aa Trappoed oy fzﬂ‘rcy_sn - ‘ ' -
’Cme"ts £;:Z'gfe P/‘-nt fo VCJZ i th LR s boj/- ?[f : R

P 2

*Fraction of beam remaining is
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ELECTRON STORAGE RING/VACUUM DATA SHEET

Name of the Ring Advanced Light Source (ALS) Date 71/7/83
Institution Lawrence Berkeley Laboratory - Data suppiied by Kurt Kennedy
Date of first circulating beam (or goal) 1988
Beam energy, Typical (Ey, GeV) 1.3

Max. (En, Gev) 1.9
Avg. Beam current, Typical(lgp, mA) 400

Max. (Ip, mA) 400

Radius of curvature in bend magnets (m) 3.9/
Ring circumference (m) 182.

Synchrotron radiation power due to bend magnets at Eg, Ig (kW)
or acceleration voltage/turn due to bend magnets at Eo?kv) 64

VACUUM CHAMBER:
Aperture: horizontal (cm) *3,2 vertical(cm) 2.5

Chamber material Al Alloy

Material impinged by synchrotron radiation from the bend magnets {photon
absorber) if different from chamber material Cu

Chamber preparation before installation Perch1orethylehe vapor degreasing -

alkaline detergent - demineralized water

In-situ chamber treatment (e.g. bake, glow): glow-discharge

VACUUM PUMP[NG:

Distributed pumping: type NEG (or cryo, or Ti-sub., -- being studied)

total speed 40,000 1/s
Lumped pumping: type Sputter lon
fotal speed 18,000

Distance between lumped pumps (m) Avg. 4.0 meter

How is vacuum pressure monitored Ion gages

Procedures to avoid ion-trapping Critical ion mass > .10 amu except 250 bunch

mode. Then 250 full and 54 empty buckets should avoid trapping.

Published articles describing the machine and/or vacuum system

"The Advanced Light Source"

“Particle Accelerator Conference

Santa Fe, Vew Mexico March 21-23, 1983

Additional features or comments See enclosed. Pumping speed shown above is the

speed through the slot connecting storage ring and antechamber.

DESIRED VACUIM:
Desired beam lifetime (hours) > 6 hrs. (Touschek + gas scattering)

at Beam Energy (GeV) 1.3

and Bean Current (mA) 400

Fraction of heam remaining l/e

Pressure required to achieve desired lifetime {Torr} 10-7 Torr

OPERATING EXPER'ENCE (None)
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DEPARTMENT OF THE NAVY

NAVAL WEAPONS CENTER
CHINA LAKE, CALIFORNIA 93583 IN REPLY REFER TO:

3813/VR:st
Reg: 381-539-83
»12 October 1983

R. T. Avery

Lawrence Berkeley Laboratory
1 Cyclotron Road

Berkeley, California 94720

Dear Bob:

For your report of the Synchrotron-Radiation Vacuum Workshop, I would like
to suggest both optimistic and cautionary comments. The question relates to

- the extrapolation of both experience and the DESY model to much higher photon-

flux densities relevant to the ALS undulator beam lines. The optimistic com-
ment comes from the prediction by the DESY model of "intensity saturation" of
the contamination rate. I have replotted their Eq. 2 on a log-log plot showing
four decades of intensity to illustrate the effect. For pressures of 10°° T
and below, a hundred-fold increase in intensity produces less than a two-fold
increase in contamination rate.

The first cautionary comment relates to the combination of high intensity and
high pressure. In this regime, the contamination rate increases linearly with
intensity, and a hundred-fold increase in intensity would decrease the mirror
lifetime from ~ 3 mo to ~ 0.03 mo, or about one day. Thus, undulator radia-
tion must never strike a mirror surface when the ambient pressure is high.

The second caution is the obvious one of relying on the model far outside its
region of verification. Although undulator radiation should not be intense
enough to stimulate non-linear multiphoton excitations, there could be increases
in the cracking cross section especially in FEL beams. If so, the contamination
rate would increase sharply above the threshold intensity. The true saturation
would occur when every molecule striking the surface is cracked, and even at
10% T this would produce of order 10 atomic layers of carbon per day, or a
mirror lifetime of 1 - 10 days.

These few additional comments should provide a more reasoned report on these
problems, as well as a better basis for the recommendations. '

Sidcerely,

Enclosure:
(1) Log ,o Graph
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