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DISCLAIMER 

This document was prepared as an account of work sponsored by the United States 
Government. While this document is believed to contain correct information, neither the 
United States Government nor any agency thereof, nor the Regents of the University of 
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assumes any legal responsibility for the accuracy, completeness, or usefulness of any 
information, apparatus, product, or process disclosed, or represents that its use would not 
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process, or service by its trade name, trademark, manufacturer, or otherwise, does not 
necessarily constitute or imply its endorsement, recommendation, or favoring by the 
United States Government or any agency thereof, or the Regents of the University of 
California. The views and opinions of authors expressed herein do not necessarily state or 
reflect those of the United States Government or any agency thereof or the Regents of the 
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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. 
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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 surveyed 

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 playa 

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, AI, Ti, etc.) for their susceptibility to desorption. 
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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, multiple walls) to identify 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 awater-cooledtarget 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 Kedge 

(284 eV) and 1 keY. Evidence indicates that the carbon is graphitic and comes from 

residu~l 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 

participants recommended further research to identify the gas species involved (CO, 

C02, hydrocarbons) and to evaluate promising palliative measures, such as heating, 

having cryosurfaces near the optical components, and removing the coating using 02 

partial pressure. For the short. term, the most effective solution is a very high 

vacuum « 10-9 torr) in the beam lines. 
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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 thf'; 

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 initial-"startup:" 

1 month 
. 

None '10-9 . -
1 month Full 10-7 '1 

1 year Full 10-8 10 

Subsequent pumpdowns: 

1 week None 10-9 -

1 week Full 10-7 1 

3 months .' .J .. Full' . 10-8 10 , 

2.2 Gas Desorption Processes 

Numerous experiments have been conducted on carefully prepared scientific 

samples such as crystals cleaved in vacuo and freshly deposited m~tal surfaces. 

These are not representative of engineering materials that can be used for 
- ~ _, t 

construction of a storage ri.ng vacuum system. Such ~~engineeering" surfaces are 
" . 
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usually a complex rough conglomerate of oxides, carbon, 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-induceddissocation 

• 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 

si gnificance. 

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 le~d to significantly reduced desorption rates for futllrestorage 

rings such as the ALS Storage Ring. These R&D studies should include: .... 

1) Tests for desorption rates of candidate materials for the vacuum cha.mber 

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, baking and glow discharge 

(at elevated temperature). 

3) Tests of candiate. surface geometries (e.g., sawteeth, 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 bombc:lrdment at 

a suitable synchrotron radiation beamline. Excessive thermal desorption calise~ by 

high bombarding flux densities must be avoided. Surface analysis techniques (e.g.,: 

Auger, LEED, SIlVIS) should be considered to shed. further light on the processes .. 

Residual gas analysis (RGA) should be included. but special precautions are heeded 

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 yacuum-related lifetime (lie) 

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 afurther 

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 pump down 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. 
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4)· . A further works.hop on this topic maybe warran;ted in approximately 1-2 

years if there is sufficient new data to report. 

. , 

; ... 

, . 
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-125°C than at room temperature. The authors did not determine which residual 

gas species (e.g., CO, C02, 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 

observa tions. 

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 0 exposed which suggests that CO 

may be the principal contributor. 

2) Tests to assess the benefits of nearby cryogenically-cooled surfaces. 
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3. CARBON DEPOSITION OVERVIEW 

Presentations were made by V. Rehn (China Lake), F. Brown (U. Illinois) ~nd 

C. Pruett (U. Wisconsip) 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 Phenomena 

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 Kedge (284 eV) and -1 keY. 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 Experiment at DESY 

Results of a set of experiments conducted at HASYLAB at DESY, Hamburg, on 

the deposition of carbon on mirror surfaces were published recentlyJl] 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 cracldng 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 10-7 torr range. The experiments were mostly 

conducted in the 10-7 to 10-8 torr ranges. Lower deposition rates were observed at 

" 
(1J Boller, K, Haelbich, R-P, Hogrefe, H., .Jark, W" and Kunz, C, "Investigation of Carbon 

Contamination of Mirror Surfaces Exposed to Synchrotron Radiation," Nucl. [nstr. & 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 02 (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-tO 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. 
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APPENDIXA 

;'. Agenda" ' 

SYNCHROTRON RADIATION VACUUM WORKSHOP 

Lawrence Berkeley Laboratory 
Building 71 Conference Room 

July 25-26, 1983 

MONDA Y,July25, 1983 

8:30am 

9:00am 

9:10am 

9:20am 

9:40am 

10:00 am 

10:20 am 

11:20 am 

12:45 pm 

1:30 pm 

3:30pm 

3:45pm 

4:45 pm 

5:30 pm 

6:30pm 

Registration, Bldg. 71 Conference Room 

Welcome 
'Introduction to Work~hop 
~heAdvanced Light Source Project 
The ALS Vacuu~'System and Relate~fR&D 
Program' , 

Gas Desorption Experience at Electron Storage 
Rings 
Gas Desorption Experiment 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-l 

K.H. Berkner 

,R. Avery 
R.Sah, . , , 

" K. Kennedy' 

/' , B; Scott, 
J. Schuchman 
A. Mathewson 

D. Lichtman, 
R. Stulen 

E.Garwin 

E.Garwin 

E.Garwin 



Agenda (continued) 

SYNCHROTRON RADIATION V ACUUM WORKSHOP 

July 25-26,1983 

TUESDAY, July 26,1983 

8:30 am 

8:45 am 

Announcements and Introduction 

Experiences with Darkening of Optical 
Components by Photons 

10:00 am . Intermission 

10:20 am PhysiCs of Darkening of Optical Components 
, . : : 

by Photons and Photoelectrons 

11:45 am ,Di.scussion on Darkening of Optical Components 
Including Possible Alleviation and Future 
Programs 

12:45 pm Lunch 

1:45 pm Final Conclusions and Recommendations' 

2:30 pm Conclusion 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 beam .'. 

- Wi th electron beam versus time 

- Ditto after venting for new component 

- Gases desorbed: H2, CO, C02, CH4, etc. 

• Experimental Evidence 
- Neutrals versus ions 

- Threshold energy 

Inciden t angl. 

• Physics Processes Involved 
- Photon-stimulated desorption (PSD) 

- Photo-desorption 

- Role of photo-electrons and secondary electrons· 

- Effect of electrical or magnetic fields 

• Gas Species 
- Where does H2, CO, C02 and CH4 come from? 

• Materials 
- AI, SS, Cu, Au, Ti, AIZr. 

- Electro-plated thickness? 

- Role of surface oxides, carbon, etc. 
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GAS DESORPTION TOPICS (continued) 

• Surface Treatment 
Acid or alkali clean 

- Electropolish 

Nitride 

- Electron bombard 

- Glow discharge 

- Bake 

• Future Experiments? 
- Simulate by electron-stimulated desorption (ESD) 
- Simulate by ion-stimulated desorption (ISD) 

- Verify using photons? Measure neutrais or ions? At what facility? 

Collaborative effort? 

- Surface analysis (Auger, ESCAlXPS)? 

• Comments on ALS Vacuum Concepts 

• Promising Approaches to Pursue 
- Materials? 

Treatments? 

Other? 

• Needfor Future Workshop? 
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CARBON DEPOSITION TOPICS 

• Observed Darkening versus: 
- Pressure 

- Residual gas constitutents 

- Time 

- Photon energy (wavelength) 

- Angle of incidence 

- Photon in tensi ty 

• Source of Contamination: 
- On surface when installed? 

- Residual gas? Which species? 

• Experimental evidence 
- Nature of coating? Graphitic? 

• Processes Involved 
- Reduction of CO, C02, CH4, etc.? 

- Role of photons, photoelectrons and secondary electrons? 

• Possible Prevention or Cleaning 
- More pumping (e.g., cryo-pumping)? 

- Heating or cooling? 

- Partial pressure of 02, NO or H2 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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ELECTRON STORAGE RING/VACUUM DATA SHEETS 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 
Beijing Electron Positron 

NiVIle of the Ring Collider (BEPC) Date 18/7/83 
Institutionlnstitute of High Energy Physics Data ~s-u..!..pp-lhi~e~d~b~y--:Z::-;h-a-n-g-:N:":"a"'"i'--":::S-en---
Date of firs:t circulating bean (or goal}_-":"",..., _;....I'~i ..... 8''--__________ _ 
Bean energy, Typical (Eot GeV) _____ ...;;;;2;.,.. • ..;:;2.:--____________ _ 

Max. (Em, Gev) 2.i 
Avg. Bean current, Typ;cal(Io, rnA) Zoo 

Max. (Im, rnA) ------'::'2.~OO-:--------------
Radius of curvature in bend magnets' (m)·_· __ ~--.;I-o--:...:.&3....tf~q~S---------_ 
Ri ng c ircumf erence (m) _~__'_ __ ~ _____ ..::z.LJ...:!!:'~.;.,..4;::;..._ ____________ _ 

Synchrotron radiation power due to bend magnets at EOt 19 (kW) __________ _ 
or acceleration voltage/turn due to bend magnets at Eo(kV)_, ..... ., ______ __ 

VACUUM CHAMBER: 

'. (cm l --:.._ . .,.....",..:..l.--,. ,.,..,.....,--_ vert ica l( em) ____ ...,...-S_ • ..;;;.~ ____ _ 

Chamber preparat ion before i nsta 11 at ion Perchlorethylene vapor degreasing-
alkaline detergent - demineralized water 

In-s ; t u ch iVIlb er tr e a tmen t ( e • g. b ak e • glow): .... 2""lo.loo~w.:;;.-dloLl .... · si!.loc""'hlaa ..... re.:~e ___________ _ 

VACUUM PUMP I NG: 

Di stributed pumping: type 1,' ();:,f,.;~.f .. J )e"fit, - 1 __ fltt"""p 
tota 1 speed ----...:."'"-4-r"r-.-u -

D
--rlZ..,'S;....' --.-..,.'.---....... -. ----, -..~."r-----

Lumped pumping: type _Z~P __ 4~~_~~S_~_.~ . ....t~~·~~~._~,~'~~_~_'_·~~~~~ ______ ~ 
total speed ______________ ~~~/~~~*;.....~_2£~~ _______ · _____________ __ 

Distance between lumped pumps em) __ A_v.....:g:;...· __ (V_-I-7 __________ ~~_ 
I 8 

pressure monitored? oj~YJ,,;.r trA.r~""A. ~ "rlC/o· TorI' 
C IJ"p f'l 7>. 11 • .1" .. /} Ion £ages 

How is vacuum 

Procedures to avoid ion-trapping? _____________ ~ ____ ~ ___ _ 

Published articles describing the machine and/or vacuum system ___ ........ ____ _ 

$IA"""'J . • j il.J pfLI.·,.,·".,; J).e.o'r -, €.err, 2·'h.i .~£AJrrr>? 
" ' 

Additional features or comments ---------------------------------------

D-2 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

Desired beam lifetime. (hours) _____ ...;~~...;,~...;J..~------------'-
at Beam Energy ((leV) ~. r ~w' 

and BeCl11 Current (mA) -----~/-J-(J....;...""-&.------------
Fraction of beam remaining ~~ 

Pressure required to achieve ..,.d-es....,i .... r~e-rd ..... ,Mi.,.f-etl""'i,...m-e~(t~o~r-rr-) ----~-::--(-. -:-t"-K~(#-~"";'I-----
-----~~--~--------

OPERATING EXPERIENCE 

1. After first week of beCl11 
2. After 2 months of beCl11 
3, After 1 year of beam 
4. Now 

COlllllents 

Integrated 
Beam BeCl11 
Current Current 

(A) (A-hours) 

Pressure Pressure 
Without With Beam 
Beam Beam Lifetim e* 
(Torr) (Torr) 

, 
(Hours) 

-----------------------------------------

After opening chamber to install a new ring vacuum com~onent: 

l. After one week 

I I 2. After one month 
3~ After 6 months 

What procedure is followed when chamber is opened 

Conments ----------------------------------

*Fraction of beam remaining is _____________ _ 

D- 9 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

Narne of the Ring I83YRI Date JuJ]:: 18 
InstitutionHBSXRL '. rl Data suppTiea by Bao Zhong-mou 
Date of fit~~:t .~~.r.s~'ating bean (or goal }-I1a..;;9;u.8LJ7"--_______ "--_____ _ 

Bearn energy;'Typical (Eo. GeV) .l.iOL.·.,I;l800IUU:....-________ -,--____ ~--_ 
Max. (Em. Gev) --.-.-_______________ ___...-

Avg. Bean current. Typical(Io. rnA), ~uoou----_------------_ 
Max. (lm, rnA) --r .......... ---------------­

Radius of curvature in bend magnets (m) ..... 2~ ..... 2~2:...--------------_ 
Ring circumference (m)~~~~1'~ _____________________ ~ 

Synchrotron radiation power due to bend magnets at Eo, IQ (kW) 4 89 
or acceleration voltage/turn due to bend magnets at EolkV)~,~6~o::3::,~~~~====~-

VACUUM CHAMBER: 
Aperture: ho~izontal (cm) + 4.0 vertical (cmt_-_2_e_' _______ _ 
Chamber matenal s+a:1ll1e..ss steel' 
Material impinged oy synchrotron radiation from the bend magnets (photon 
absorber) if different fran chamber material ~CU----------------
Chambe~ preparation before installation percbJoreth7Je"e yapor,degreas~ng.-

aakal1ae,detergent-dem1neraliEed vater 

In-s itu chilTlber treatment (e.g. bake, glow): ~OY-di8charge and bake 

VACUUM PUMP I NG: 
Di stributed pumping: type sputter lon 

tota 1 speed - .... 2 ..... 47'1:00""1.-7~8=---·------=----"'------------

Lumped pumpi ng: type _S-4Pnu;ntnt~e;.;jrr--r.:I:-;;o..;:;n;..... ___ -..,.. _____________ _ 
tota 1 spe~d --:;9;...2_00_...;;;1,L.!_8 ____________________ _ 

Distance between lumped pumps (m) .::;,3,.=:0.,;;;0 _________________ _ 

How ; s vacul.lTl pressure mon itored? Ion gauge or Ion current of SIP 

Procedures to avoid ion-trapping? .;;;n;.;:;o=n""'e"--________________ ~ 

Published articles describing the machine and/or vacuum systen -Hefel Synchrotron 
aadiation :I,td)orato17(HESYRL) AD 800 JIIey Electron Storage Ring and Its 

SYnchrotron Radiation Experiaent jrea-,Synchrotron Radiation Instru­
.entation Conterence.9-1' August 1982,BApburC-DBSY 

Additional features or ccmnents _ ... o .. n_I _________________ _ 

D-4 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

Des i red beam 1 ifet ime (hours) _..IL1!O""'-'tol.OIoL-. _________________ _ 

at Bean Energy (GeV) _0u..,l.ROO;JLA.L-________________ _ 

and Bean Current (mA) 300 Fraction of beam remaining -,.u.u..s--------------------
Pressure required to ach ieve des ired 1 ifetime (Torr) -11 .... 0 .... -_9 ________ _ 

OPERATING EXPERIENCE 

1. After first week of bean! 
2. After 2 months of beam 
3.. After 1 year of beil11 
4. Now 

Conments 

Beam 
Current 

(A) 

Integrated 
Beam 
Current 
(A-hours) 

Pressure Pressure 
Without With Beam 
Bean Bean Lifetim e* 
(Torr) (Torr) (Hours) 

... 

----------------------------------

After opening chanber to install a new ring vacuum component: 

1. After one week 
2. After one month 
3. After 6 months I 
What procedure is followed when chanber is opened 

COfI1tlents --------------------------------------

*Fract ion of be511 remaining is _______________ _ 

0-5 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

Ncrne of the Ring BESSY Date 09.08.1983 
Institution 2ESSY GmbH Data supplied by G. Mtilhaupt 
Da t e of fir s t ci rcul a b n g be iI1I (or go a 1 )_.MID.liiiie .. z ... e""mlolWb.aiiie .... r---'1-"9~8ul _________ _ 

Be an energy. Typi ca 1 (Eo t GeV) ____ ~0;...;.:....:7~7-;;;5--_----------
. Max •. (Em. Ge v) ° . 8 ° ° 

Avg. Be an -curren t, Typi ca 1 (Io t -mTA"-) ---2-0-Q;:;...:...~=---------------

Max. (Im. rnA) 340 
Rad ius of c urv at ure in bend magnets"""'T:(m:::"')l"'"· ....;u;uo1L..-7-S--------------
Ri ng circumference (m) _______ --.;6=-:2:..:,...4-=--__________________ _ 

Synchrotron radiation _power due to bend magnets at Eo. IQ (kW). 3.5 
or acceleration voltage/turn due to bend magne~s at Eo{kV) 18 

VACUUM CHAMBER: 

Aperture: horizontal (cm) ± 3. ° vertical (cm) ___ ±_2..;,.._0 _____ _ 
Chamber material StajnJess St~el 
Material impinged by synchrotron radlatlon frcm the bend magnets {photon 
absorber) if different from chamber material Cu ----------------Chamber preparation before install ation Per chlorettylene vapor degreasing-

ultrasound cleaning - heating to T ~ 200 C' 

In-situ chanber treatment (e.g. bake. glow): bake T, 150 0 C.,. 

VACUUM PUMP I NG: 

Di stributed pumping: type _::::;.s.c;p.::u..::;t..::;t,:::e,:;,r--=.I,;:::o,:.:n __________________ _ 

total speed -----------~1~~~O~O~1~/4s~------------
Lumped pumpi n9: type ____ S..::p_u_t_t_e_r~I_o:_n:___::~---------------

tota 1 speed ______ ~9.=.2~Q~Q_IL.!~s _____________ _ 

Distance between lumped pumps (m) ___ 3_a_r..::;g __ wt_....>:-_· _; __________ _ 
How is vacullll pressure monitored? Ion gages (1 at each quadrant) 

discharge-current of lumped Ion Sputter pumps 

Procedures to- avoid ion-trapping? No -----------------------
Published articles describing the machine and/or vacuum system __ ....... '-----
1) Proe. 1979 Part. Mce Conf., IEEE Trans act. Nucl.Sc.,vol-NS26,NO.3,JU9~ 

2) Nucl. Instr. Meth. ,Vol. 172, Xlos 1,2 May 1980, p.55 ,_ 

3). Proc. 1983 Part. Mce. Conf., Santa Fe 
Additional features or comments -----------------------------------------
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

Desired beam 1 ifetime (hours) ___ >_3~h ________________ _ 
at Beam Energy (GeV) .8 

and Beam Current (mA) --~5~O~O'-----------------
Fraction of beam rE!TIaining j /2 

Pr e s sure r eq u ired to ach 1 eve. ""d-es-l~' r-e-rd-l~1Mf'""eYtr,..im-e~(""To~r~r:-r)-""":1~.-1-0-::-~9r-------'-';"'-

OPERATING EXPERIENCE 

1. After first week of beam 
2. After 2 months of beam 
3, After 1 year of beam 
4. Now 

Beam 
Current 

(A) 

.2 

Integrated 
Beam 
Current 
(A-hours) 

-150 

Pressure Pressure 
Without With Beam 
Beam Beam L ifetim 
(Torr) (Torr) (Hours) 

*1 *1 

2· . ·6·1 cr' ~···2·10- 3 

Comments *1 Pressure measured in straight sections; pressure in 

dipole-chambers roughly 2····5 times worse 

After opening chamber to install a new ring vacuum component: 

1. After one week 
9 

3- • -6 . 10-l 
.2 4 ••. 2.10- 1.5 

2. After one month . 2 16 ~··-6·10-H 1· • ·2 . 1 0 
..g 

3 

3. After 6 months " " " " " 

What procedure is followed when chamber is opened 

bake out at T>150° for 75 h 

e* 

Cooments _________________________________________ _ 

*Fract ion of beam renaining ; s __________________ _ 

0-7 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

Name of the Ring ADONE Date July 1983 
Institution -}-N-F-N---...;.----- Data suppl ied by s. Tazzari-V .Chimenti 
Oat e of firs t ci rcu 1 at log beam ( or goa l)_-=D::..::e..:.c..::.e./,ljmu.:b~er~1..;69~67,--_________ _ 

1.5 Beam energy. Typical (Eo. GeV) 
Max. (Em. Gev) -r"..--__ ~1'"".5~ ________________ _ 

Avg. BeClll current. Typical(Io • rnA) SOot 80 
Max. (lm. rnA) --.---.-__ Z_x_l_O_O _____________ _ 

Radius of curvature in bend magnets (m) ~S~----------------
Ring circumference (m) _______ -=1:..:::0~S ________________ _ 

Synchrotron radiation power due to bend magnets at Eo. lq (kW) 
or acceleration voltage/turn due to bend magnets at Eo(kV)_· ...... ______ _ 

9x2 a t Em, 1m' 

VACUUM CHAMBER: 
WI""'? 
(¢TI) . .240 

M"'" 
vertical(tm) __ 8...;;..0 ______ _ 

p oton 
not different 

Chamber preparation before installation Electrolytic treatment in warm alkaline 

solutions 

In-s itu chClllber treatment (e.g. bake. glow): bake at 300c C 

·VACUUM PUMPING: 
Distributed pumping: type ______________________ _ 

tota 1 speed _______________ -:--_________ --' 

Lumped pumping: type ____ ~s~p~ut~te~r~io~n~-----------------
total speed 14.0001/s 

Distance between lumped pumps (m) _...;.4.,;..;.5::;....-. ____________ --__ _ 

How is vacullTl pressure. mon i tored? _.B_._A_.--.,;;;.g_ag;;;.,e_s ______________ _ 

Procedures to avoid ion-trapping? -----------------------
Published articles describing the machine and/or vacuum system ________ _ 

- I EEE-NS-16,..l. p. 1073 (1969) 

Proceedings of the yth International Conference 00 Hjgh Ener~y 

Accelerators, Frascati,378 (965) 

Additional features or comments -----------------------

0-8 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

De sired b earn 1 i fet ime (h our s) __ 1-:0:-= _________________ _ 
at Beam Energy (GeV) 1. 5 

and Seem Current (rnA) ---=2'""'x..J.10- 0------------------

Fraction of beam remaining l/e 
Pres sure req u i red to ach i ev e ':3d-=e";:"s T.:i r-::'e~d';;;'l'f":ln' f~eTt'T.im::-:e~( .. To::-:r:::r:-t)-1---1-0-r9.,..---------

OPERATING EXPERIENCE 

1. M,Ui$IM.m'ilmWM%{j'lM' 

2. N~U~M!~ 
3_.M~.~~6~ 

4. 4ifNfI 

Been 
Current 

(A) 

Integrated 
Bean 
Current 
(A-hours) 

. ass 

.125 

.176 

Pressure Pressure 
Without With Beam 
Bean Seem Lifet im 
(Torr) ( Torr) (Hours) 

Ap/i = 3-10-10 Tc rr/mA 

1. 7 10-10 

1 2 10-10 

e* 

COlTlllents Above values referred to first operation. Our best values of ,6p/i: 1-.;. 5_10-
11 

Torr 
~ ________________ ~ ______ ~----~~---~--~ rnA 

( -II I ). -., '\ 
after about 100 A h \-At> -::; 4)( ID l2.cv: g>t'li> n,..:,J 

~oo 

• '2.. A 
* After opening chanber to install a new ring vacuum com~onent: see comments 

I 
1. After one week 

2. After one month 

3. After 6 months 

What procedure is followed when chember is opened opening to dry air 

* Conmen ts ~n:..;;o..;..t ..;.s..;;.,ji gil:.n~if~i~c a:;..;n,;.;.t:.:ll y:...d.;..;;i~ff;...:;e~r~en~t;....f~r~o;.;..m....:a:...b..:.o_ve_if_w __ ho_l_e_c_h_a_m_b_er_i s_le_t_u..!,.p_t_o_a_i_r __ _ 

*Fraction of bean remaining is __ l_/e ___________ _ 

0-9 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

Ncme of the Ring 'P~~ f-ttit.!)<, Date J ~ :2 o. l1?:) 
Institution ~d~,..Q. lA.t-. H: . Data supplTeit by H.AS~ ~t>to:'jlU~ 
Date of first Clrcu a 1ng e F~.21/n (4-~) 1 HM+&v1l.'i2 (Clc.:.u..~M~.) 

Be5Jl energy. Typical (Eo. GeV) ___ --=-:2~ • .;;;.s ______________ _ 

,.,ax. (Em. Gev) "3.0 
Avg. Be iIn " current. Typi ca 1 (10. -m .... A,...) --"""');"':'sO~---------------

:':' Max. (lm. mA) 2!;'"3 

Rad; u s of c urv at ure in bend magnets--r(m-)'-=_~_ ...:._"--_-_-_ -_--:: --=~~.:b:6:::::::::::::::::::-=-_ 
Ri ng circumference (m) __________ ~Itl~ _________ ~--
Synchrotron radiation power due to bend magnets at Eo. IQ (kW) b3.b ~/~~ 

or acceleration voltage/turn due to bend magnets at EolkV) ) 400 ~vv 

VACUUM CHAMBER: 
M. S'trD~, k 2. S cr.eV 

Aperture: horizontal 

Chamber preparation before install ation __ jS=o..;..~~:..:.. . .:::;e...:..' ---=Cv6=-, .;.....I\.£.=,(..,..;..~.;:::.~..:...;;..;...;;L_, -li,..:.r..;..~~ __ _ 

f=tt~9 

In-s itu chcmber treatment (e.g. bake. 91 ow): ~9 Pvt 1S1> r- \ '7o"C :{uf'o, M 
2$1) r- 3O"D~( fw 5VS ~ 48 tl('S; ~:DC. (tQ% 0",-) {;",...J ~,~~ ... .e~~ 

VACUUM PUMP I NG: 

Di stributed pumping: type J,AO"t-U.. (1:) r 'B .e_i~ >' 1".- ~k..k,.\, t-r Q- k,,",( 
total speed J~-Vv-11r;!/> >( 2"& <r<i , ;:;.; £m?·e,b X ?\.) 14 . 

Lumped pumping: type ~. nU..J.l:: i..l",) L~& Si P 
total speed M:6"M;A~ I~ ji; x so ~t 

Distance between lumped pumps (m) lrr~/J,..-o x.-'L . 

How is vaculJTI pressure monitored? At ~A I k-v-tA-~ H.:i~~ ~ L-

is cfuf QU!--N- - 1) ,I.\. -~& SO ~"t. 

Procedures to avoid ion-trapping? 'f.1.t~s F ~6,()( .;,..... "B-~vl:s AA..L L.<.-).<AL 

...:t - 4-~v. J-t ~ ~~6 i.0<-!~ b.X ~ ~~ . 
Published articles describing the machine and/or vacuum system __ ......... ____ _ 

UlA.tX· 1 .. ut.,.... ~~ 1'1 C'( (1'1 ~) It \ 

'R.e1>Jt!> A h,~f{,m"''''''c.-<-. ~ trs. ~M>'~ n ~\.. r "5h.~~·· (..:.- Jc~'-k..) cv-'\.. 

;YV5J". 
Additional features or comments -----------------------------

0- 1 0 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

Desired beam lifetime (hours) ____ .-;:;:z;::;....;l~O---------------
at Beam Energy (GeV) ~,£ 

and Beam Current (mA) -----4..:;;;150;..;...;;;,r--~-b-D-------------
Fraction of beam rema1ning I/~ 

Pres sure r eq u 1 red to ach i ev e ~a~es:-:1r.:r:-::e~a""lM1I'2f~et~1:r::m:-::e""""( fP':o:-::r'='rT') ----<~l -", -I D--~1r--T-<7-rl"---
-----~~~--~~----

OPERATING EXPERIENCE 

1. After first week of beam 
2. After 2 months of beam 
3, After 1 year of beam 
4. Now 

Beam 
Current 

(A) 

Integrated 
Beam 
Current 
(A-hours) 

""'~O 

/'~ 

Pressure 
Without 
Beam 
(Torr) 

_\0 
t~lO > 

-ICI . 
11l lD :> 

Pressure 
With Beam 
Beam lifet im e* 
(Torr) (Hours) 
.~,,~ 

~d-~ 

\""1.1-\(;'1 

~ \;)( lO-~ 4!;o 

eCt lO"~ 

Conments Ar-C/DC, 0 v..4<..g tf' vU-~t.~ :t fA..C--<).41M.-L M. ~- ~L. 
J J .... k-h. .'\.\.oCt ~ \.0<. W ~ ~ ~ lM.-~. 

After opening chamber to install a new ring vacuum comAonent: 

1. After one week 
2. After one month 
3. After 6 months I 
What procedure is followed when chamber is opened __ ~_I1-_-k_. ~.......,.~. ______ __ 

\vi ~ <YI.IIA.S c~C&-'t-'\.. ~"::t ~ ~~. $L, ~ A-r C .. 1) ( ~ «~U--Y.j ~ , 
Conments ---------------------------------------------

*fraction of beam remaining is y~ -----------------------
D-11 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

Name of the Ring S6R . Date 1113- 7-19 
Institution .:r~Sp, Ut-t;v~llifi, rtf TpFyp Data supplied by A, MikuJU'4M,L r:H"v~r4 
Date C?f. first clrculatfng"beaiir(or goal) ,''19-k~ ; 

(. 

BeClllenergy, Typical (Eo, GeV) D ... 3~ 
Max. (Em. Gev) () .. 90 

Avg. Be am curren t, Typ i ca 1 (Io. =mAAT"") -~7?-ttPz:;!::;---:-------------
,Max. (Im, rnA) !:..I" 

Rad ius of c urv at ur e in bend magnets-r"(m ..... rrL-t...: __ ':-.-: --;: -~-7. -::~/ .. ~/:====================::-_ 
Ring circumference (m) 11J.9-
Synchrotron ra~iation power due to bend magnets at'Eo • IQ (kW)_-=.C..:.,..:.,~,...;:Z>:;,-__ 

or acceleratlOn voltage/turn due to bend magnets at Eo lkV)_· ...... _...J..:h:..ll,6uBiI!.-.. __ _ 
1 ... 

VACUUM CHAMBER: 

• Aperture: horizontal __ -'-____ vert i ca 1 (cm) __ ..:..'5..:..' >::....-____ _ 

-" 

In-sit u ch anb er tr e a tmen t ( e • g. b ak e, glow): -t:.lL..~£!::a;~~~i.4At4'i:L..J~...Clz::..l!~f:.Y 

VACUUM PUMPING: 

Di stributed pumping: ,type ?Yl~ Uaz.. ~. 
total speed 120m .I/AA?~-r 

Lumped pumping: type ~ ~~/*,42 ~ y;. ~J), b:U4tJ.f2. 
total speed • Wi7ilI,AiC r· r-- r 

Distance between lumped pumps (m) _--J.~~3:.-______________ _ .. 
How isvacuum pressure monitored? ~ trzn f-a&iL 

Procedures to avoid ion-trapping? __ -________________ _ 

Puolished articles describing the machine and/or vacuum system _______ _ 

~,~: :~;: ~4~'~f /:;CI176) 
Additional features or comments 

--~----------------------
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

Desired beam lifetime (hours) ~ 
at Bean Energy CGeV) _-_-_-_ ....... ,,:.:.,.:rc::: ______________ _ 

and Bean Current (mA) 7tt:'12 
Fraction of beam remaining --.... "'--'IC-.---------a--------

Pressure required to ach ieve des ired 1 ifet ime (Torr) __ ...a;.(~~-_7 ______ _ 

OPERATING EXPERIENCE 

1. After first week of bean 
2. After 2 months of beam 
3.. After 1 year of bean 
4. Now 

Bean 
Current 

(A) 

,ltn) 

Integrated 
Bean 
Current 
(A-hours) 

Pressure Pressure 
Without With Beam 
Bean Bean L ifetim e* 
( Torr) (Torr) (Hours) 

(Olt) to''' g.,.4 

Comm~nts __________________________________________ __ 

After opening chamber to install a new ring vacuum comAQnent: 

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

What procedure is followed when chamber is opened 

~ ~ ~ M. ,&4 t'M.}, "...".1 droQ .. L 
COIIITlents ----------------------------------

*Fraction of beam remaining is ---------------------

0-i 3 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

Name of the Ring TRISTAN ACCUMULATION RING Date July 23, 1983 
Ins tit uti 0 n . KEK Da t a -=s-:-:u-=p-=p ..... ll!"'"e~dl""""r'b-y-...,G ..... ....,.,Hr-:::o'='r'!l""l.k~o::-:S:;,:h~l.---
Date ofJ.irst circulating beam (or goal) 
Beam eri:,~:r~y, Typical (Eo, GeV) 6------......... ----....... ------

Max. (Em, Gev) --.-___ - ___ _,__-------------
Avg. Beam current, Typical(Io, rnA) _~30=--_________ ----_-_-_-_-

Max. (lm, rnA) -..._-"'"... __ ------
Radius of curvature in bend magnets (m) 23. 2 --------
Ri ng circumference (m) _________ -~...;,::..3;..,;7:7~~~~~~~~~~~~~~~~~~~~~~~~_-_-_-_-~-_-_-_-
Synchrotron radiation power due to bend magnets at Eo, IQ (kW) 

or acceleration voltage/turn due to bend magnets at Eo{kV)_·..;,.," _____ . __ _ 
147 

VACUUM CHAMBER: 
(cm) _...:...:....::----.,....,...,...,,.......,,,...,,.- vert i cal ( cm) _____ 4_._8 _____ _ 

on 

------.• --------
Chamber preparation before install ation ~~cia1 extr.usion with o~~en ~ndarg~~ _ 

_ .... g_as inside the._tube. __ . _____ . ______ .. ------- --. --'--
----_._. ----------------------------

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

Di s tr i b uted p u:npi ng: type ___ s~Pl:..:u:..:t:..:t:..::e:.::.r-=-Io:..:n:.:...-:P...:u;,;..m.!...p_----:-:~--a-:--__________ _ 
total speed 50 ~/s x 5 x 56 = 14000 its 

Lumped pumping: type Sputter Ion Pump 
total speed 30 91s x 80 ~ 2400 &/s 

0; stance between lumped pumps (m) _.......::t.4.....:.4:%-. ____ ~ _____ ---:~=-_---
How is vacuum pressure monitored?Measurement of discharge current of SIP. 

Procedures to avoid ion-tra~p~ng? ____________________ _ 

Published articles describing the machine and/or vacuum system __ .-'00 ____ _ 

H. Ishimaru et al., IEEE Trans. NS-30, No.3, 1983 

Additional features or comments ----------------------------------------

0-14 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

Name of the Ring TRISTAN MAIN RING 
Institution 

Date July 23, 1983 
Data supplied by 6. H9rd:'o.$k". 

Da t e of fir s"l"'t-c....,i .... r-c-u """' a-;:t~i-n-g ..,b~e-am-r( o-r-g-o a .... 'M),--
------------------------------------Be am energy, Typ i ca 1 (Eo, GeV) ____ ..;3...;;,0 ___________________________ _ 

Max. (Em, Gev) . 
. ~ Avg. Be am curren t, Typ i ca 1 (Io f -:"mATr") --=-1"::"5-----------------

Max. (Im: mA) -r......---."...,...,,.....,,.-------------
Radius of curvature in bend magnets em) 246.5 
Ri ng circumference (m) 3018 ---------------------------

Synchrotron radiation power due to bend magnets at Eo, IQ (kW) 4350 
or acceleration voltage/turn due to bend magnets at EolkV) ---.;.;;;.;;...;.--------------

VACUUM CHAMBER: 
Aperture: horizontal (cm) __ .... 1 ... 1 .......... 0'---______ vertical (cm) ....... 5"'"'.4"---_________ _ 
Chamber materi a 1 
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 PUMP I NG: 
Distributed pumping: type Sputter Ion Pump 

total speed --~10~0~i~/~s~/m~x~6-m~x~2~9~2-=~1~7~5~.~20~0~i~/~s---------

Lumped pumping: type _~Sp~u~t~t~e~r~I~o~n~P=um~p~.~~~---------------­
total speed 30 i/s x 350 - 10,500 17s 

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 comments -------------------------------------

0-15 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

NiIlle of the Ring U \/~ C' R Date It; T ~ '-j I 11 K 3 
Institution, J'?o.,;-t • .1~... M"l", ... I~r<; ~"' ..... (. c Data supp 11 ed by. Met ldo k'v'A=-T,}/v''fBE 
~a t e of fir ~t . c 1 r~iJl a t 1 ng be am 'l or ~, ) ___ .::!.1..=.",&-e --,N~q vr..:t.;,.:: ..... ~b<:.::ti';..:;.--~,~--'1_1'"'fii.-::..J...,. ___ _ 

Beem energy, Typical (Eo, GeV) __ ~O~.:.--6;-______________ _ 
'I,' Max. (Em, Gev) De ~ 

Av g. Be em c urr en t, Typ i cal ( 1
0

, -:'mA"AT") --:;";:'-:::---=2=-17:-'0:::-, -...,-------------

Max •. (1m, mA) -... ........ _.:::.s;-c~'..;;;o__,.----'-------------
Radius of curvature in bend magnets (m) __ ...::1..=..:.~..::::2-~ _______________ _ 
Ri ng circumference {m}' __ ..::S-:.,.;3::.;.:....:::G _____________________ _ 

Synchrotron radiation power due to bend magnets at Eo, IQ (kW) /. (lif 
or accel,era.tion voltage/turn due to bend magnets at EolkV)_,_-_-_-_"'-:..:f>=.=.2-::/===~_ 

VACUUM CHAMBER: 
Aperture: horizontal _-:--_I_/~~.,..--_ vert i cal (cm) ___ 3_, _8'_' _--.;.. __ 

Chamber preparation before installation __ -..., _____ ~ _______ _ 

In-s itu ch ember treatment (e.g. bake, glow): 

. AS? d~c~ s (bgcoJbu 5~ ch4,oo mJ2~ ') 

VACUUM PUMP I NG: 

Di stributed pumping: type (~LP~I' P('{-"-"'p 
total speed' (h"l.? .f6 

~. . . p . - ~~ , 

Lumped pumping: type' '"VI ~Ls}t1~ pu?!?=~ Ii. 
total speedO"VV':Zs ~cnd tt6'?Z:f1"" 

Di stance between 1 umped pumps (m) '4; \; ?n (f\.~C'. ~:tt~ .L 1 
How is vacuum pressur~ mon itored? .-( Cd- ~ R 

$ fi h iI' rfI11.r,;~ PUf.5 

-J;;.I;J ~mc0 

Published articles describing the machine and/or .vacuum system _.-.;.. ..... ____ _ 

ML vJQ~~e ~ . .t oJ. IE-EG- TrttlV\s. tJ s -~8 . (l j t?l) , 117S', , 

Additional features or c(J1II1ents ------------------------------------------

0-16 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

. i 1 etl~ e. oL~Lt ~ V'O- C «- t.\. tW\ 

Desired beam 1 ifet ime (hours) :2~,;/ ('T01)."7 c.i'uzk- l1t--&.,~ (~ .1 (w-...'Y') 
DESIRED VACUUM: 

at Beam Energy (GeV) ~.~ 
and Beam Current (rnA) ----~~o~---------------

Fraction of beam remaining ,(~ 
Pressure required to achieve ~d7es~i~r~e7d~lni~erHl~m~e-(MT~o~rr~)~~_-~_-_~~'~X~~(-c~-~~1~_-_-_-_-_-_-_-_-_-= 

OPERATING EXPERIENCE 

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

COlTlTlents 

Beam 
Current 

(A) 

Integrated 
Beam 
Current 
(A-hours) 

Pressure Pressure 
Without With Beam 
Beam Beam Lifetim e* 
(Torr) (Torr) (Hours) 

-----------------------------------------------------

After opening chamber to install a new ring vacuum com~onent: 

1. After one week 
2. After one month 
3. After 6 months I I 
What procedure is followed when chamber is opened 

Cooments ---------------------------------------------

*Fraction of beam remaining is ________________ _ 

0-17 



ELECTRON STORAGE RING/VACUUM DATA SHEET 

* N~e of the R i n9 TERAS Date Au~. 6, '83 
Institution E1e-c-t-'r"::0:':':t=-=e;:;;:'c-hn-1-' c-a~l-La-b-. --- Data supplled by Takio Tomimasu 
Date of first circulating beam (or goal) __ ~oc.;..t.;...;......-7 .... ,_'.;..8l;......-__________ _ 

Be ~ energy, Typi cal (Eo, GeV) __ ~O.:..;. 6:---:--::-:-________ ------
_ Max. (Em, Gev) 0.8 (goal) 

Avg.":,:~eam current, Typical (10' -:'m7"AT")--"--9~0~ ... ~;.;..;;..:----------------
" Max. (Im,mA) 300 (goal) 

Radius of curvature in bend magnets-T.(m::::r} -~,0I.,;2~.;..:0;..:....--------------
Ring circumference (m) ___ -31.44 

Synchrotron radiation power due to bend magnets at EaOt$EIQkV(k}W)_"--5l .. ~37 kW __ _ 
or acceleration voltage/turn due to bend magnets ( o _____ ' ___ " 

VACUUM CHAMBER: 

Aperture: horizontal (cm) T 5.6 vertical(cm) + 1.8 
Chamber material sus fil~-"-- -- - --
Material impinged by sync rotron radiation from the bend magnets' (photon --.~-­
QJsorber) if different from chamber material ---------.. _.- .-
Charnbe:" preparation before installation ----

---0.'-' -------- ----.... -. -----.. ----- -- -- .. --_.-

-- -- -'-- - ---'---

VACUV~ PUMPING: 

Di s tr i b uted pumpi n9: type _--..:s::J:P::..::u:,.:t;..::;t..=,e=,.r....;I::..;o;..;;n::...-________________ _ 
total speed _~1~5~O=,.O~l~/~s _____________________ __ 

Lumped pumping: type Sputter Ion and_T:.:i~-...:s:.::u:.::b _____________ , ___ 
total speed ___ ~l~l~5~O~O~1~/~s~ ______________________ __ 

Distance between lumped pumps (m) __ ~4..:...0~_, _____ . __________ _ 

How is vacuum pressure monltored? __ ~I~o~n-=ga~u~g~e~s ___ _ 

Procedures to avoid ion-trapping? ___________________ _ 

------
Publisr.ed articles describing the machine and/or vacuum system 
" " --------
A'600-MeV ETL Electron Storage Ring 
Particle Accelerator Conference 

~nta Fe, New Mexico March 21-23, 1983 

Acuitional features or comments --------------------------------------------* TERAS, Tsukuba Electron Ring for Accelerating and Storage 

D -18 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

Desired beam lifetime (hours) _____________________ _ 
at Beam Energy (GeV) 

and Bean Current (rnA) -----------------------
Fraction of beam remaining 

Pr es sure r eq u i red to ach i ev e ~d-:-e-:-s :ri r=-=e:-:ldr-"l'"l :!"':ifl"":e:-.;:t~i ... m-:-e -(""r'-o-:'r-:"rT') -----------------------_. 
OPERATING EXPERIENCE 

1. After first week of beam 
2. After 2 months of beam 
3, After 1 year of beam 
4. Now 

COll11lents 

Beam 
Current 

(A) 

0.003 

0.1 ---. --

Integrated 
Bean 
Current 
(A-hours) 

--

-------------------------

Pressure Pressure 
Without With Beam 
Bean Been lifet1m e* 
(Torr) (Torr) (Hours) 

3 x lO-H 7 x 10-9 1.0 

-
3 x 10-lC -9 8 x 1.Q. _ r--. 4 . 0 __ 

--------------------------------------------------

After opening chamber to install a new ring vacuum comAonent: 

1. After one week 
0.01 I I 

5 
x 10-

10

1 6.5 x 10-~ 0.5 

2. After one month o 5 
3. After 6 months 

o 03 

What procedure is followed when chanber is opened Dry N2 is filled. 

Comments ADDRESS: E1ectrotechnica1 Laboratory 
---~~~~~~~~~~~~~~~--~------------------

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

I ba rak i, JAPAN 

*Fraction of beam remaining is __ l_l_e _____________ _ 
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ELECTRON STORAG£ RINGIVACUUM DATA SHEET 

Nan'lf of the Ring L E" (:> Date 2l ,,' 'Ju~y 11 ~~ 
Institution Ct; ltN Data su?hed by d.S- 1181 IHEws"cN 
Oa t e of fir s t c i r cu 1 a tin 9 be am ( or goa' }_--L.( ~-,-13~8~t.J-.:...N~~-,'t ________ _ 
Be«n energy, lypical (Eo, GeV) rr\.U~-c..Tl~"j 2.0 ~"v i P~I:- , - SI'i4RV 

Max. (Em, Gev) ~ 2 - 1l~ g..oV . elfr!t:# ~ - 12.9 ~"tl/ 
Avg. Beam current. Typ;cal(lo. iA~ ) 

Max. (1m. mA)---Z~~~~-~--Ar--(~e~~-~~-~)~i-------------
Radiu~ of curvature in bend magnets (my ]>. I ~ to'!; . 
Ring circumferenc~ (m) '2.6.~ ~" X \C~~~.:..........;...::;----~--------

Synchrotron r ad ; atj"orl power due to bend fIlagnets at Eo. 19 (kW) 'S I~..r.v J. lMVv' 
or acce ler at ion· ... 01 hge/turn due to bend fIlagnets at foltV)· gb ~~,/ ISM ~ 

VACU~ CHAABE R: 
''2~.c.V ~ f'1w 

-=1-.. 0 

Chamber preparation before irrstalhtion Ilr-n~-a. tr£.(.. ""~I:fI""'lV" "''''1:) J'V'bi ~~.: 

'.NFL!?//\-"- f::·l.t1,vqcS /\)&1;""" is. i;'/t..lfe:j) /IV Na.OH. Itfc,:'£.A-,v.:.~> fly't,,;/VOI 

c...':OTt.l+~o iX.Jr c L-"'-rAr~ J) . 5r:;-p;TIZ.A-~v IN ~ No'" - \:--n:I~ SD L. U 1"1 "IV. ~~"'-]) 

.4'1 tWc_ 24 I,..,.ovn ,:.ott LcJ]tL ITC~T +- VA-t'"vv,,-,\ L.I~,T\ i"1A.y~e- C:t.6W fA) 
ftf' 

Ir.-situ chew-Tiber treatment (e.g. bake, glow): !},q.I~i;:"'" 24 ""~ t s-z.,'c 

VACUUM PUMP I NG: 

Oi str ibuted pumping: type ~jl I Pc 11 r" (. r-.4l~OC;·) AI t:-.Cj . 
total speed to ~ 2.0 -t§-I /9.V' ""'-Qw k+:;:)~') ~ ~'v';) e..>v..{ 

Lumped pump; ng: type :t~ AI P0 Me (Ill. t" DIJ" ) It l fL\l ;1)( tot 1 P t;r.,.. 
tota 1 speed. 2~ ~1 to'1 

~, ~o-~' 
Distance between l~ped pumps(m) 20 ~8 X£ IA~':f-

How is vaculSTl prenure monitored? ~ A- leNl1.n-nu.v '\H~(;-:> . +- LOIV A.,;ktJ;;. 

Proced ures to avo id 1 or.- tr app; n9? __ Nt,.;· uQ,· ;..:;AJ:;..;L:=:;.;-=-______________ _ 

Publ1shed articles describing the machine and/or ncuum system _______ _ 

l.t.r(> Mt1tHtA)(: - L,t.:-P $(t>v c,,4)vP CL'71.N S(l- [LiP 1-~ -~ ~ 

Add1t10Ml features or C(Jllnents DuiC TO J11L<" s; 'l..c c.? e ..,.(..,~- v-tVK.lf IN~ 

o~~'-/ ~ 50(.+"-.. ....-1:> elkRT S~~(Ollc, \...0\1.-(. I)~ Pv .... l...y tAr>f12<-'M/:?vic]) 

c.. "- 714 z. L "::\, ~ 3> ~ 1 '1 I .....) ~ l j (t V.tsu~\ .. " C."ft; C, "'~ fi1< D (2 t:S. 111) U,! L 

( 0"""1 PuT ~4 

'1rf>~~~ 

• 

~ySil.rM .. /rL~';) (fLL- UMMPc.:'"il.s V(L.L­

"I). Pb 5 (..,. ((:L ~11v~ 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

Desired beam lifetime (hours) 20 k ~ t-o ~----J'~(X'!::. 
at Be511 Energy (GeV) -"'"":S~t -"lII:€~b--(-~-1L=-------"F~-------

a nd Be an Cur r en t (rnA) ... 2t.,;..)(..:..>.:..:;;::_~t.L...,;I4.:;:;,.:...~--=S:...:(...;~~oCi::.:V~_~=-";"-_""..;..I,.,.-;;..C::~6~l-r~_~;;...;;..~ ... ~ __ . ~::: 
Fract ion of beam renaining ~ 

Pr e s sur e r eq u ; red to 6 ch i eve -:1d":"e:"':s ,r.:. r~e~d .... lMi"7f":"e tr-)~::)~e--ro{ Tr::o~r:"::'rT") -IT'o~~--,:-::o~-;''::J------

OPERATlNG EXPERJFNCE 

1. After first week of beam 
2. After 2 months of beam 
~, After 1 year of beam 
4. Now 

Be5T1 
Current 

(A) 

Integrated 
Be5TI 
Current 
(A-hours) 

Pressure Pressure 
Without With BeMl 
Be5T1 Bea'll li f et illl\': 
(Torr) (Torr) (Hours} 

Cooments _______________________________________________ __ 

After opening cha'llber to install a new ring vacuum comAonent: 

1. After one week 

I I I I 2. Af ter one month 
3. After 6 months 

What procedure is followed when chamber is opened 

t~~nts _____________________________________________ __ 

--.----------------------------------------------------------

*FrJct1on of beam r81la1ning h _______________ _ 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

NarneoftheRing 'S"'Rs' Date ,£-,.-~S 
1 n s tit uti on "D A ,I(~£=-~~-E=-"::;;'I,j -':~~--'L'--N""'fi=-() v"", ~"-'::-~oJ.. .... , i Da t a s u pp 1; ed by g. S A XQN 
Date of first Clrcu atlng eam or goa 
Be~ energy, Typical (Eo. GeV) _-:!l.;..;,-.''''''o ________________ _ 

Max. (Em. Gev) ---=-..-:&~1 _ • .:,0",...-_______________ _ 
Avg. Beam current. Typical(Io. rnA) ..... ~ .... s:""'". _0 _________________ _ 

Max. (1m, rnA) 33:0 . 
Radius of curvature "in bend magnets~(m...l.r=)-s:""".-.,..f>-t',--------------
Ri n9 c ircumference ,(~.), £?\ 0 -"'---------------------

Synchrotron ra~iatiOn power due to bend magnets at Eo, lQ {kW)_-=t....!.,-O-,-__ _ 
or acceleratlOn voltage/turn due to bend magnets at EolkV)_· .... ,-=2..::::..5::::;.;'~~ ___ _ 

VACUUM CHAMBER: 

Aperture: horizontal (cm) r ( +0 I).S" vertical (cm) ~.-=J h 4'S-
Chamber materi a1 - g>ro.,\n. \~SJ Sr~e\ 
Ma ter i a 1 impi nged by synchrotron r ad iat ion froo the bend magnets (photon 
absorber) if different from chamber material _~="~o;""?F-;F-P.;::~::...i _________ _ 

Chamber preparation before installation ...:.1),--,])"::;",;:€.:r&,,,;~-=c...1.t.::;..;:.. __________ _ 

ji) £>'~ Y\$ c.~o- r-~-t 

In-situ chamber treatment (e.g. bake, glow): """];~kc..-.. (t"v\} QOO cC!, 
( ~~f)- r."J <::..c. VlJu.r) 

VACUUM PUMP I NG: 

Di stributed pumping: type J)\ odE:... \ o-n )?V\.............. ! 

total speed "'-' ~2 0-0 I/~ ,.... )- 10 q +() ri' 
Lumped pumping: type -r'CerJs:. i{)hJ.)~ -I- SL\1"n---..c:;~~ Pi,t~J , 

total speed "- 3'2.. 0-0115 --v :=tOTO II oS (0.. tID - 4 j1) n-) 

. Distance between lumped pumps (m)·~. . 

How is vacuum pressure monitored? :B,A \0)0\ SlCLV-.,y:.J """ 3~~Skh 

Published articles describing t~ machine and/or vacuum system __ .~. ____ _ 

~;<'3 Yo..c...u..u ~ s· V~c...u.tJn-.. 28-- 4 I I -8) 
SCL~ ctbu J)€.,s\ h S'h-... c.. ~6\"'cc..-}e '0 Sn",~ hI. ." 

()\~ ~lM j). L fu.. }) 1- SR F 
Additional . features or comments -----------------------------------



ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

Desired beam lifetime (hours) _~'F-0 _________________ _ 
at Beam Energy (GeV) 2-

and Beam Current (mA) ---:3~3:Q~-----------------
Fraction of beam remaining '(.i: 

Pres sure r eq u i red to ach i ev e ~d-:-es::-:i!"-::r~e-Td ""1~i7f e::":itr-:!i~m-:-e~(""'Tr:-o~rr~)r-~l:-Q-=-=Cj~u-,.-r------

OPERATING EXPERIENCE 

1. After first week of beam 

2. After 2 months of beam 

3.. After 1 year of beiITI 

4. Now 

(~~~I ~tcrr.~ 

Beam 
Current 

CA) 

Integrated Pressure 
Be em Without 
Current Bean 
(A-hours) (Torr) 

After opening chamber to install a new ring vacuum comQonent: 

1. After one week 

2. After one month 

3. After 6 months I 

Pressure 
With 
Beam 
(Torr) 

What procedure is followed when chamber is opened . ~~.C'l""r-h, 
~~'U2- t?'t- co... ",'-1u/) A.~oL ~ {,-.-

Comments l~r-c. h ~~ ~--. Q. SR..N.5. ~ 

t.....~,~ -e.-k ~ \ 81. c;.. ........ J A s~ ( 

*Fraction of beam remaining is _r..;../....;;:~~ __________ _ 

Beam 
lifet im 
(Hours) 

I 

e* 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

Name of the Ring SlI KF Date 'Z~!~ ,),1) 
Institution (:1( B5 Data supplie(f~y l" 1-Il.(q~fV 
Date of first circulatlng beam (or goal) 117J 0 .... '''9' .' , 
Be am energy, Typ i ca 1 (Eo. GeV) __ --...;:f);...;;;.;.2~8::...2=----___:__:_:_:_--__r------

Max. (Em, Gev) Q • 'DO (ot' A /,"H-I#. .... ~c. J 
Avg. Be an curren t, Typi ca 1 (10. rnA) _____ ---:./.::;$" ____ --.-______ _ 

Max. (1m. rnA) r ...... 
Radius of. curvature in bend magnets (m) __ ~~()=-::.,...:f=-"(L------------_ 
Ring circumference (m) ;J,21' 
Synchrotron radiation power due to bend magnets at Eo. IQ (kW) _____ _ 

or acceleration voltage/turn due to bend magnets at Eo{kV}_,.;,o"., ______ _ 

VACUUM CHAMBER: 

II) 

Ch amber pr epar at i on b ef ore ins ta 11 at i on ___ .=t.;.:I4oe:J;:.l::e.J=---:;;J~_.-v~2-=5C;,...o_·(;' ____ _ 

In-situ chanber tre'atment (e.g. bake. glow): 

VACUUM PUMP I NG: 

Dis tr i buted pum pin g: type _---"L~~ ~~k~':-!M~/--=./.;.:'.,Jf'..:-..J'E;:u:LII.IJ'L---liii:.e!..t~;..!::Ht~IC.:..~L.--=:~:';':~::;"'; __ ...::CI.:!;,,<.=--2t:»:........;~~M:,:..T 
tota 1 speed _---'~ ... ~~~.I~~~,..~-JI'ILG ... nsM!'~,."-------J~~::L.....~~~~--==---· L/~C.=!9C?~"'¥-?;L 

Lumped pumping: type ________________________ _ 
tota 1 speed _____________________ ---,-__ _ 

Distance between lumped pumps (m) ___________________ _ 

How ; s vacutIJI pressure mon i tored? _..::6~ ..... E~~~:4~---!...=I(T11I:.::....}~~::.:...---------_ 

Procedures to avoid ion-trapping? ___ ...In~tll~t!=--_____________ _ 

Published articles describing the machine and/or vacuum system __ ....... ____ _ 

;& ~~~~ ~ LtIl~.,v ;&;Z;-
j 

~ I PArer A 2,T1, W.,.~'~f;,""1 j:>c 2.c'Z-JY 
Additional features or comments -------------------------------
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

DES1RED VACUUM': 

De s j red beam 1 i fet ime (hours) _~~...,efL-=--!.!+~I":'7'"~~~~~~~~:::"""­
at Beam Energy (GeV) 

a nd Be CI1l Current (rnA) ---;;~~YI!:!:.....A.""'£:r.::.....WL.:~-~~.....!!~~::"':""-- ""A 

Fraction of beam remaining ~~~~~~~~~~~~:016!~~~5:e!::""':' __ _ 
Pressure required to achieve 

OPERATING EXPERIENCE 

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

Beam 
Current 

(A) 

Integrated 
BeClll 
Current 
(A-hours) 

Pressure Pressure 
Without With 
Beam BeClll 
(Torr) (Torr) 

After'opening chamber to install a new ring vacuum comAQnent: 

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

*Fraction of beam remaining is ---------------------------

D- 26 

Beam 
Lifetim 
(Hours) 

, . 

e* 



• 

Herne of th.? Ring SPC-Ii R Date 7/19/P"3 
Institution SLAt DJta ~u;0Tr~0LiJ-' ~5-. ~S:-'c-o-:-tt-·-------
Da teo f fir s""t-c -u-c-u-,-u-:"t-i-n-g"-u-e-c.-:n--r(-o-r-g-o-a-i""r)- Ap ri 1 gi2 

------~--~-------------------------
Bean energy. Typical (Eol GeV) 1.5 - 3.5 

Max. (Em. Gev) ---.......,.3-. 7,.-----~-----------
Avge Beam current, Typ;cal{Io • mAl 100 m~ at 3 Gev 

. Ma x • (I m. rnA) --:S::TOr-t( -;:"c o:::'T"11 Ir.'-;:Cl~l::"n g::--::D~t:~i. ;~.:s"'"t)---:----------
Radius of curvature in bend magnets (m) 12. / Ib 
Ri ng c i rc urn f erence (iil fRC ~ I R 234. 1 -'""r.A~K'T""lS~"I"!:o""9.-,~;:---------------

Synchrotron radiation pO\oier due to bend magnets at Ie. fo (~\~) 56.4 'KW/Beam at 3 GeV 
or acceleration.voltage/turn due to bend magnets l;t ~(~'1). 100 rnA 

Aperture: horizontal _1_5_.5_4 ____ v erti ell (en) _4_.6_2 ______ _ 
Chamber material i 
Material impir.~ed~oy~s~y~~~c~n~r~o7t~ro~n~r~a~d~,7~~t~lo~n~T~r7om~.~t~h~e~~~c-~-m-a-g-n-et~s~rv~n-o~t-o~n-----
absorber) if different frcX:l cha:r.ber material __ ...... AJ .... !.M.J"' .... '~ ..... -;;l.I.4J.m ... · __________ _ 

Chamber preparation before installation -----------------------------------
Chemical etch, bakeout to 170°C 

In-situ cha::;ber treat;ncnt (e.g. bake, glow): Non~accept aftel~ 
accidental venting when bakeout may be necessary 

VACUUM PtW.P 1 riG: 

. Oi s tr i b uted p lr.i1p in g: type __ ....,Sp~u ..... t .... t~e'"'"r .... I ..... o""n--l(~C ... i~o~d"~')I__L..-._----_---_ 
total speed 36 (600)- 21,600 l,ls 

lumped pUll:pi ng: type Splitter Ion (t ri ode)) 
total speed Arcs 16 (400) 6,40G;) iters/sec 

Di stance between hrnped pumps (m) 11. 69 IT! ------------------------------------How is vaculJ'n Jjressure man i tored? _ ..... B .... A.-.II Q"""'n~G .... a .... Il¥.lge-______________ _ 

Procedures to avoid ion-trapping? __ N_I_A _____________________ _ 

Published articles describing the machine and/or va.wcnsystan __ -"-h ____ _ 

Vacuum system for Stanford Storage Ring, SPEAR, JOtrml Vac. Sci & Tech vol.8 No.1 
Vacuum sysem tor Stantord - LBL Storage Ring, PEP, $lAC Pub. 1547, 1975 

Additional features or c~ents 
-----------------------~--------~-----
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ELECTRON STORAGE RINGiVACUUM VATA SHZET 

DESIRED VACUu!~: 

Desired beam 1 ifet ime (hours) 8 brs-________ ._ •. ______ _ 

at Beam Energy (GeV) _---:~3::-:,~o-r ... ,Je .... V>-------------
and Bei'll Current (rnA) 100 rnA 

---~~~------------------.----~----~ fract ion of beam '1"'ena in ing 50;~ 12 hrs ru,p tjljlr.> hetk'f'on fjJls--;. 
Pressure required to achieve deslred l,lfetline(Torr} .. _ "",1J.LQ.:.;-9~r;,aa.u.nYJge~ ______ _ 

. 
OPERATItlG EXPERIENCE 

1. After first week of beam 

2. After 2 months of beam 
3, After 1 year of beam 

4. Now 

Beem . 
Current 

(A) 

Inteyrated 
Bean 
Current 
(A-hours) 

Pressure t Pressure 
Without Wi th Beam 
Sz iI'J Be ern Ufetim 
(Torr) I (Torr) (Hours) 

'-. 

. ... 

. -

e* 

Corrrnents ~lean"'!1D tjme after npeo;ogcf s¥~st.l..le __ ·l.o:d~~plt:e~o.u.d::..s _______ _ 

on beam energy, current and bunch stTucture of beam 
during the start-up period. 

After openin~ chzrnber to install a new ring vacute cOt:;onent: 

1. After one week 

1 

, 
I I 2.' . After one month [ 3. After 6 months 

What proced~re is folloh/ed when chzrnber is opened ..£Lean-up of work area 

and f1 anges; smoke free atmosphere; if tunnel roof ~cks are removed the 
Comnents work area is isolated with plas~ic sheeting to t'educe air and dust , ~--

circulation; dry nitrogen purge at all times '",hen system is ooen, 

"Fraction ofbeo.'i\ remaining is ________________ _ 
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Na;II(! of t!le R,inS PEP Date 7/14/83 
InstHuticll Data SUppiH:J lJy J. Jurm" 
Date of first circuL::ting b('~:n (Clr goaT) 4/.::.2..:.,.1/(...:8:::.;:0:..-_____________ _ 

Sea-Ii energy, Typical (EDt GeV) 14.5 ________ _ 
'·1"x. (fm, Cev) _. 

Avg. Beam cur-rent, Typical(I ot -ni-:-A .... )-~3":"5-----------
, '.'Iax. (lmt mA) 1',2 

Radius of curvature in bend mc:gnetstnl) 165.5 
--~~~------.-----------Ri ng c i rewA erence (r.i) 238. 3 

Synchrutron radiation po~ ... er- due to bend I1icgnets at Eo, 10 (kH) 827 KW/e- beam 
or occeleret i on vo Hagel turn due to bend magnets at [o(lr,V) ________ _ 

Vf .. CUU!1 CHP:·H3[ R: 

Aperture: horizontal (cm) 9 vertical(cm) 5 
Chamber material Aluminum -------.----
Material impinged by s.ynehrotTon raciation fro{n the bend i:iagncLs (photon 
absorber) if different from chamber matE>r i a 1 Al uminum ----------._-----_.------
Chamber prepilration before installation Clean and Bake -------------------------------

In-situ chGrnber treatment (e.g. bake, glow): Bake due to accidental let-up 

VACUUM Pw.j~ J NG: 

Distributed pumping: type __ ~sp~lwlt~t.~e~r~IownL-__ --------__ --____ .--------______ __ 
total speed 9600 ~~/~5~e~c-------------____________________ ___ 

lumped pumping: type Sputter Ion 
total speed --------5~1~Q~QOy~~~~s~e:c==================================:: 

Distance between lumped pumps (In) 14 

How i s va c u u:n pr e s sur e mon it or ed? _:::.B~aYLla~r...:::d~-.!..!A~l pt:.;e::..:r-:t~G.::.a~ug:1:e~s:.-___ . _________ _ 
Compute.r recorded 

P r oeed U1
4 es to av 0 i d i 0 n-tr a p pin g? _.:..:.tJ.:::.:on~e=--______________________ ___ __ _ 

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 
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ELECTRON STOR!·.GE RlflG/\,ACUU~\ DATA SH[ET 

Des i r£::d bea'1i 1 i fet ime (hours) 4 
at Bec:~:n Ener9Y (Ge'J) _-_-_-]-4-,5-------------------

and B~(;;;l CUl'rer.t (If:A) -...3""-5 ____________________ _ 

Fraction of .beam re!iili~ing -~Q}~-dftf!r ~ bOltt.c:;. 
Pr e s sure r e q In reo' to a ch H:V e '(fc:sTr eQ '~I""', f;o-"e-:t....,1-lnlo.Ll~~1 ... ..;>o~r-r,.)-------------

OPfRATUlG EXPERJtr~CE 

1. After first week of beam 

2. After 2 man th s of be am 

3.. After 1 year of beiIll 

4. Now 

Con~nerits 

Integrated 
Bea'TI Be ","11 

Current Current 
(A) (A-hours) 

Pressure Pressure 
Without ~Jith 
Beall BeGin 
(ltrr) ( Torr') 

--------------------------------------------------

After opening chamber to install a new ring vacuum cOj'n~nent: 

1. After 'one week 

2. Aftel' one month 
3. Af~er 6 months I I 

.. 

Wh at procedure is foflo\-Ied when chamber is opened 

Corrrnents 

Beam 
Lifetim 
(I:our s) 

e* 

--~------------------------------------------~-------.-----

·J:fri:.ction of beam ranaining is -------------------------------
D- 30 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

Na'11e of th~R i r;g SLC-c - OerD!);:/9 Ri no Date 7113/83 
Institution Stanford Lin2ar Ace. Cent?r Data SUppjlfJ by D. ~riqht 
Date of first circulating bec...il (or goal) Feb.1983 --:;.;~;.;....:..~::.....-----

--~~~~------------------------
Be ~ energy, Typ i ca 1 (Eo, GeV) _.;-1.~2~1~Go~ .. \i~' _____ ..\...:{ 9:..;:;5~O-:I..:.::'~:...:.VJ...) _______ _ 

Ma x. (Em, Ge v) 1 .21 Eo? V 
Av g. Be 311 curren t, T yp i cal ( 1

0
, -m-;:"/\+) ~:-:;1;"::-~7-1 -r-.-!:-" -----:(-=-j--3~::~""~~i ------.------

Hax. (Im, rnA) 141 ~;';\ 
Rad ius of c urv at ure in bend ma 9ne ts--r{m~) ~2~.=:::O-;-4:::-9 -!~'-Ii -------------------
Ring circumfcren~ (m) __ ~3~5~.2~7~ ______________________________ _ 

Synchrotron radiation power due to bend magnets at Eo, lq (kH) 13.1 kH 
or acceleration voltage/turn due to bend magnets at Eo(kV)_-~_-_-~_~~~~~~~~~ ___ 

VAClll1.~ CHM-mE R: 

Aperture: horizontal (cm) 2.0 cm vertical(cm) 1.5 cm 
Chamber material 606] - T6 tlilniowl & StajoJess Stpel -...,------------
Material impinged by synchrotron radiation frail the Send magnets (photon 
absorber) -if different from chamber material 
Chamber,.preparation before installation NZ purge bakeout @ lBOOc fol1o\,led 

by va ClIllm hal-rollt fa ] ROoc 

In-situ chamber treatment (e.g. bake, glow): ----------------------------------
none 

VACUUM PUMP I NG: 

Dis tr i tJ ut ed p urn pin g: type __ ~D.l..:; Q..:..>c.'"".?-'->'-s~P.u.\! t~t=e:..:..r_-_'-,-,' o=n.:...::.p=v~,"", ,"""'s _________________ _ 
tota 1 speed 7, 3 x 10 ' ..... .I._s'----:-___ -------------------

Lumped pumping: type ____ D_i_o_de~s-p-u-t-te-r---i-o-n-p-u-~-~s----------------~ 
total speed ______ ~9~6~0_L_· I~s~ _________________________________ __ 

Di stance between 1 urnped pumps (m) 1 . 3 m 
--~~~------------------------------

How is vacuLIll pressure monitored? nvde B-A ion ca'Joes 
--~~~~~~~~~------------------

Clearing field electrodes Procedures to avoid ion-trapping? ----------------------------------
Published articles describing the machine and/or vacu~m systen --------

SlAG linear Col)jder Conceptual Design Report ( Sl~C Report -229) 

Additional features or comments --------------------------------------
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, ELECTRON STORAGE RING/VACUUM DATA SHEET 

•• :~ :0;. DESIRED VACUUM: 

,;, Desil-ed bea11 lifetime (hours). 50 m;n (see corr:rnents) 
Co t Be am Energy (GeV) _. __ 1.)..;.~2o.-1.J~G~,,-':....J ...... _________ .......... _______ _ 

and Beam Current (mA) 141 rnA 
fr act; 0 n 0 f be am r en a in; n 9 11..:..Ee~-------------,---""--..:.--

Pressure required to achieve ae~lre~iietime {Torr} • -Q S )(. 1 gl~~ -1rft)'l+r"f'f'--------

OPERATJNG EXPERIENCE 

Bea.'Tl 
Current 

( A) 

Integrated 
Beam 
Current 
(A-hours) 

Pressure 
Without 
Beam 
(1orr) 

Pressure 
With 
Be~Tr 

(Torr) 

. Beam ' 
Lifet ime* 
(Hours) . 

958 r~eV 
1. After first week of bea~ . -9 . -8 

--:J"j:...lo..-.J.JJCl...4--!:..!~~:.!-!..!.4-~'3:..:. 5~x _1:.::0~ 1 . 1 x 1 0 .. '50 min 
-9 -8 2. After 2 months of bea'TI 

3 ... ,Af ter 1. year of bean 
4. Now, 

5.8 'I 10 1 .0 x 10 ,50 m; n 

5.B x 10- 9 B.8 x 10- 9 50 min 

C9mments ___ I_n_n_ol~~m_!a_l_o..:..p~e,~ra_t_i_o_n_b_ea_m_s_a_r_e_e_j_e_c_t_ed __ a ..... f_t_er __ 5_._5_m __ s_e_c ________ ~~ 

. ' 

After opening che;nber to install a new ringvacuL.m co;r:~nent: 

1; After' one'week 
2 .. ' After one month 

3. After 6 months 

. , 4m.l\ 

Q. ~IIl,A. 

22 5 mA-hr 

90;-:;A-hr 

2 .:'\ X 1 O-~ 

5.f··x 10 .:-c 
2.8 x 10"~ 50 mi 

1.0 x 10 - p': 50 mi 
n 

n 

What procedure is followed when chC»1lber is opened \'e"lt to dry N2 (boil-off 
from liquiG); mainta~n NZ purge while open; purge o~ernight after closing ~fpossib ~~ 

Conments 
-------------~--------------------------------------------~-----------~-

*Fract ion of bea.'TIrenaining ; s· 1 Ie 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

Name of the Ring N s t. s VUV Date 7 -/3 - e.3 
lnst itut ion B roo lJ.o.v~.... 1./ .. t L ... " Data supp lied by X $'e6...,c.?-. ..... 
Da t e of fir s t ci rcu 1 at i n 9 be am ( or go a l)----A,4~"':::....;;6=__.:../-'1..:1'..:./ __________ _ 

Be5TI energy. Typical (Eo. GeV) ____ ~. 7~'5"~ ____________ _ 
Max. (Em. Gev) .8 

Avg. Bean current. Typi ca 1 (1
0 

•. -m"'-AT") ---'-:";:2~O-O--------------
Max. (Im. mA) l~oO 

Radius of curvature in bend magnets·--r(m~) -L.....:/.-:"'=-=-,--------------
Ri ng circumference (m) ________ ---.JI5".~'( _____________ _ 

Synchrotron radiation power due to bend magnets at Eo. IQ (kW) Ii/ 
or acceleration voltage/turn due to bend magnets at Eo(kV)_·_,~~~~~-_-_-_-_-_-_-_-__ 

VACUUM CHAMBER: 
Aperture: horizontal B 4, z 
Chamber material ~ ------------
Material impinge y sync ro ron ra 1a on rom 
absorber) if different from chamber material , 
Chamber preparation before installation .;.,.. ________________ _ 

Cetl-U5t't~ E~c:.I, s~~ NSL~ sPc<: SLS- o "],/z-/-/t!j 

In-situ chamber treatment (e.g. bake. glOW): 
\kz-cvuC1 E6-;~t!:)(,/f /.s-oG c .{;,-

VACUUM PUMPING: 

72 ~r.r. 

Distributed pumping: type $,,,,#.,- To" - :Z;/~c:I.-
total speed 1800 "L/,-cc ... t (C- 1 r.~~ 

Lumped pump; n9: type Sec.;#e,- k" (?¥£ ZJ.Z') 
tota 1 speed 1..1 Z 0 ,6&-, c ... r /D • ?z;,. ,.,. 

Di stance between 1 LITlped pumps (m) .y. 3 11 v,.. 
v 

How is vaculJTl pressure monitored? Seu#~r 74>#1 &--e C*cJ ,..,..c-,,-I 

Proc ed ures to av 0 i d ion-tr app ; n91 """'"'~;;..::..;..~;.::;..;_~:.=-~:.....=....;..;..;;....;...=~;..._..;..=__.;=.;;=:....;..;....,.;­

I bfJ"'Iel. ~ ~"'''''c 
Published articles describing the machine and/or vacuum system _ __,.-----­

V(1.cc;"." St~fe_ (.~ !is LS" \f. V4~. SCI. kcf".I, I'(z), 11.,.,/4/,- 117t ZZD. 

(:,,,,;_.( 2'~r~r'O .I 56.&41 • .{ tI.~ Hsi.S V'~c...,,",,.,.. $}'I}"C......" J: """c:"o Sc/: 

.. fret,.,9 I A-/ (z), &,..~ :Tu"t!! 11'.1 , / ~~. 

Additional features or comments ----------------------------------------
r i 
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\,IuV - f-'~,)e 2. 

ELECTRON STORAGE RING/VACUUM DATA SHEET 

DESIRED VACUUM: 

De s 1 red beamli fet ime (hours) __ .....;~~. -!:!4~,....:s:..-______________ ...;..-
at Bean Energy (GeV) • 7 S-

and Bean Current (rnA) ---,=-OLO...:;...O-----------------
Fraction of beam remaining 

Pressure required to ach 1eve -'a-e-s irr-e-rd ..... l~i,.,.f~eT"t..,.im-e--r("'"To:-r:-r"'l")---I-D--~'=---------

OPERATING EXPERIENCE 

1.' After first week 'of bean 
2. After 2 months of beam 
3.. After 1 year of beam 
4. Now 

Beam 
Current 

(A) 

Integrated 
Bean 
Current 
(A-hours) 

Pressure Pressure 
Without With Beam 
BeiITI Bean L1 fet im e* 
(Torr) (Torr) (Hours) 

-
Comments _________________________________ ~ _______ _ 

After opening chamber to install . . a new ring vacuum comAQnent: 

1. After one week 

I I I I 2. After one month 

3. -After 6 months 

What procedure is fo 11 owed when ch iITIber is opened 
. Ve,,1- ~;ft ',A/~ -/r ... wrc/ d,.y 1?;I,.o~~". 

*Fract1on of becrn rena1n1ng 1s ________________ _ 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

Hame of the Ring NS L 5 >< -RA r Date 7- /3- ~ j 
lnst itut ion Data suppHed by :r. Sc bf/C ,,_ A. .. 

Da t e of f i rs~t-c~,~' r~c~u"'" '::':at["":ir::n:-::g-b~e~crn:-:=-"T( o~r~g~o-:-Oa ,...,)r- Se d /'1' z 
---~~.~~~~---------------------

Beam energy, Typical (Eot GeV) 2-
Max. (Em, Gev) --"';;'2~.-S"~--------------

Avg. Bean current, Typical(Io, rnA) 10 
Max. (1m, rnA) -----$"<-='O~o-------~-------------­

Rad ius of curv at ure ; n bend magne ts·--r(m':"""l"") .::..-....;~:..:-. "":e-7-s--=----------------
Ring circ~ference (m) ______ ~/~~~ ____________________________ _ 

Synchrotron radiation power due to bend magnets at EOt IQ (kW)_..::;;2~S-...:/=-__ 
or acceleration voltage/turn due to bend magnets at Eo(kV)_· __ ~~~O_$~-_____ __ 

VACUlt1 CHAMBER: 
Aperture: horizontal 8 ~.% 
Chamber material 

r+~~~~~~~~~~~~~~~~~~~~~~oTto~n~----

In-situ chamber treatment (e.g. bake, glow): 
Va c Vv~ B.::t ;~O u7' I,rO 0 c --f;.-~ .... r--7-2---~~,.-.s-------------

VACUUM PUMPING: 

Di stributed plIIIping: type S,PC/#e-r.:z;,., - ZJi~c/-c 
tota 1 speed , 0 ,Lh.c -7" /0- ., T. ,..,.. 

Lumped pumping: type SeMt/wr,.. Io" ( p.:.,t E :Z>,Z) 
tota 1 speed ; ~ 40 &?c .. ,t 10- 9 r- ,..,.. 

Distance between lunped pumps (m) __ ...;;~;..;:-:...;:.3=___ _____________________ _ 

How is vaculJTI pressure monitored? S"t.I~,.. .::16" ?~~e ~(Jr"'~lfr 

Procedures to avoid ion-trapping? ~/'A"" b ~_ /, .. s pr~Vlrlo "" £;- t!k .. ,..(~ 
" ~c.I,.~cle5· () -Ii;.,. ~ 16 un~' 3 /',.,1: 4; Jo tun~' c.c..' 4., erA 1!.~ . 

. ~ Published articles describing the machine and/or vacuum system __ ..... ----­

~ t::""~ Sy.sfe-...,.., -G - /..IS-lS. 'J: V. c. Sc/ Z;ct~ ... l /' (z) « 11,.,.lbr.l~7 Z. 7,z&>. 
L •. 

• 
Tr~~"I>/. ,A-I (z) J &,.. - Jc.;,. *' / '1'3 , / ~~« 

Add it i ona 1 features or c(lTlllents ____________________________ _ 

-r,: .s",,6;'~/;" A. ~~ ~ ru,"z/:'. .5er-/ /~ FC'C ~H'C' r ' , 
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/vfr<-s 

'l- rZA'"r' - ~~-C)f> 2. 

ELECTRON STORAGE RING/VACUUM DATA SHEET 
j>~. , 

DESIRED VACUUM: 

De sired beam 1 i fet irne (hour s) __ --L/...:;;C>~ . ..:.j~~-:;..s ________________ _ 
at Beam Energy (GeV) ____ 21111io....:1.:..,:S'::..-____ --,.. _________ _ 

and Beam Current (rnA) ___ .:=-#c;..-".:,o=:;...;;o;;;....------------__ _ 
Fraction of beam remaining 

"p r es sure r eq u 1 red to a ch i ev e ""'d-es~i~r-e-rd """"Iln i"7f-::"':e tr"':l!l"::':i rn~e--.".(Tr:o-::r'::'rT') --~/-o---.,::::-.... (--.-,..-,.------:--

OPERATING EXPERIENCE 
Integrated Pressure Pressure "" 

BeiITI Be em Without With Beam 
Current Current Beam Beam L1fetirn e* 

(A) (A-hours) (Torr) (Torr) (Hours) 
. j~ 

1 •. After' first week of becrn 
2. After 2 months of beam 
3. After 1 year of beem 
4. Now . 

Conments ------------------------------------------

After opening chamber to install ~ new ring vacuum component: 

1. After one week 

I I I I 
~' :;'" 

2. "Af ter one month 
"3. After 6 months 

*Fraction-of bean renain1ng is ________________ _ 
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ELECTRON STORAGE RING/VACUUM DATA SHEET 

Name of the Ring Advanced Light Source (ALS) Date 7/7/83 
Institution Lawrence Berkeley Laboratory Data supplied by Kurt Kennedy 
Date of first circulating beam (or goal)_;;;..19;..,;8;..;;8 _______ ~-------

Be5l1 energy. Typical (Eo. GeV) _____ ""II"l~.3~-------------
Max. (Em. Gev) 1.9 

Avg. Beam current. Typical(lo. rnA) ____ 4 ..... 0...,,0:--____________ _ 
Max. (lm. rnA) 400 

Radius of curvature in bend magnets--.-(m'""")..---.;;..,;;3:-...... 97-------------
Ring circumference (m) 182. 
Synchrotron radiation power due to bend magnets at Eo. IQ (kW) 

or acceleration voltage/turn due to bend magnets at EolkV) ---6T 4r-------------
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 __ ...;C...;;.,u_~ _________ _ 
Chamber preparation before installation Perchlorethylene vapor degreasing -
alkaline detergent - demineralized water 
In-situ challber treatment (e.g. bake. glow): __.gl_o_w-_d_is_c_h_a_r ... ge ________ _ 

VACUUM PUMPiNG: 
Dis tr i b uted p umpi ng: t ype ~NE;;;..G;;.......l.(...;;.,o .... r .... c;;.,.r""'y .... 0.L" .... o;..;.r.--;.T_i -_s...,.;u,;..;;.b...;;.,. __ b..;;,e_i n .... g~s...;;.,t~ud_i...,.;e_d .... ) ____ _ 

total speed ___ 4_0 ..... !_O_OO_1..;,..I_s_~ ____________ _ 
Lumped pumping: type _____ .... S;;...pu-;t.."t'""e_r_I.;;...o~n ________________ _ 

.otal speed lS,OOO 
--------~------------------------Distance between lumped pumps (m) ---.,;A...;,.v;..ogr..;..~4;...;.O;;.....;.;.m...;e...;,.te..;;..;r _____________ _ 

How is vacuum pressure monitored _I;;;..o;...n~g.:;;.agli/.,;e:;..;;s~ _____________ _ 

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 ~ew Mexico March 21-23, 1983 

Additiona\ features or comments See enclosed. Pumping speed shown above is the 
speed through the slot connecting storage ring and antechamber. 

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

at Belffi Energy (GeV) 1.3 
and Beim Current (rnA) ---;;4~O"""O------------------

Fraction of beam remaining lIe 
Pre s sure r eq u ; red to a ch ; eve "'"I'a-e S""":lr. r:-=:e'a-l'l"':lrJ' fl"':e7t"-i m--e--'("T--o r-:-r~)r--T:10~-~9t""""'11T-:-o r":""r:----------

OPERATING EXPER'ENCE (None) 
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R. T. Avery 

DEPARTMENT OF THE NAVY 
NA VAL WEAPONS CENTER 

CHINA LAKE, CALIFORNIA 9311115 

Lawrence Berkeley Laboratory 
1 Cyclotron Road 
Berkeley, California 94720 

Dear Bob: 

IN REPLY REFER TOI 

3813/VR:st 
Reg: 381-539-83 
12 Octo ber 1 983 

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- 9 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- 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. 

v~relY' 
V. Rehn 

Enclosure: 
(1) Log 10 Graph 
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