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" DISCLAIMER

This report was prepared.as an account of work sponsored by an agency of the United
States Government. -Neither the United States Government nor any agency thereof, nor
any of their employees, nor any of their contractors, subcontractors or their employees,
makes any warranty, express or implied, or assaumes any legal liability or responsibility for
the accuracy, completeness, or any third party’s use or the results of such use of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commerecial product,
process, or service by 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 its contractors or subcontractors. The
views and opinions of authors expressed herein do not necessarily state or reflect those of
the United States Government or any agency thereof. : :

-y



BNL
Revision B
Informal Report

Requirements and Guidelines for NSLS Experimental Beam Line
Vacuum Systems - Revision B

C. Foerster
May 1999

Original Document - BNL 28073
J.B. Godel and J.C. Schuchman
July 1980



.

e



BNL
Revision B
Informal Report

REQUIREMENTS AND GUIDELINES FOR NSLS EXPERIMENTAL BEAM LINE VACUUM
SYSTEMS
Revision B

May 1999

C. Foerster

Research Supported by the
OFFICE OF BASIC ENERGY SCIENCES
U.S. DEPARTMENT OF ENERGY
WASHINGTON, D.C,

NATIONAL SYNCHROTRON LIGHT SOURCE
BROOKHAVEN NATIONAL LABORATORY
Brookhaven Science Associates

Under contract No. DE-AC02-98CH10886 with the United States Department of Energy



'l




TABLE OF CONTENTS

I INTRODUCTION. ..ot e e et et e et et et e r et een e 1
Il BEAM LINE FRONT ENDS... .ot et et e e e e e e e e 2
HA  UHVGate Valve... ... e e 2
LB FastValve........oooiiii e 2
HC FastValve Sensors........ ... it 3
i ACUUM INTERLOCK S i e e s et e e e e e 3
v GUIDELINES FOR UHV BEAM LINE VACUUM SYSTEMS.......c.ccociiiieen. 4
IVLA  Materials. .. .o e e e et e e e e e 4
IV.B Vacuum Hardware - Pumps, Valves, Flanges..........ccooiciinnn e, 6
IV.C Acoustic Delay Lines and Beam Line Fast Valves........cccovevvieve ., 6
IV.D  InStrumentation.......cocooiriir i e e e e e 7
IV.E Fabrication and Testlng .................................................................. 7
iV.F  Centrai Shops Cleaning Facility..............ccooooiii i 8
V. DESIGN REVIEW. .. .ottt et e e et e e et e e e e 9
Vi ACCEP TANCE TES T .. ittt et e e e et e et e e e e e e e e e e 9
Vil REFERENCE . ..ottt ettt e e et e s e e et e et e et e s e e e 11
APPENDICES
A. Acoustic Delay Line.........cooiii i e 13

B. NSLS Vacuum Standards
S1.S-07.10-6-1 Tentative Standards of the American Vacuum Society (Only Table of

Contents Prowded) ................................................................................. 17
C. NSLS Technical Specifications.............ccoiiiiiiiiii i e, 21

S S-07.11-7-1 Fast Valve Sensor

SLS-07.12-1-1 Cleaning Procedures for Vacuum Components and Hardware

SLS-07.12-21 Cleaning and Fabrication of Welded Bellows Assemblies

SLS-07.13-1-1 Thermister Gauge, Atmosphere to 1 Micron

S1S-07.13-2-1 Thermister Gauge, Afrnnenh.n,rn to 1 Micron

SLS-07.13-3-1 lon Gauge, Cold Cathode, 10 to 10® Torr

SLS-07.1341 - lon Gauge, Hot Filament, 10 to 10" Torr

SLS-07.14-1-1 UHV Bakeable Flanges (Conflat)

SLS-07.14-4-1 -  Copper Gaskets for Conflat Flanges

o

IS R ol To oo 0] = - T €9

LS-M-0108 (SLS-07.19-12-1) Vacuum Procedure to Open VUV or X-ray Beam

Lo

Line Front End Vaive
LS-M-0103 (SLS-07.19-4-1) Baking Out VUV or X-ray Storage Ring






Typical beam lines, shown in Figures 1a and 1b, are comprised of an assembly of vacuum
valves and shutters referred to as a "front end", optical elements to monochromatize, focus and
split the photon beam, and an experimental area where a target sample is placed into-the
photon beam and data from the interaction is detected and recorded. Windows are used to
separate sections of beam lines that are not compatible with storage ring ultra high vacuum.

Some experimental beam lines share a common vacuum with storage rings. Sections of beam
lines are nnlv allowed to vent up to afmognherm pressure umna pure nlfrnnpn gas after a

vacuum barner is established to protect ring vacuum. The front end may only be bled up when

there is no current in the machine, This is nennmall\l true on the VUV storage ring where for
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most expenments windows are not used. For the shorter wavelength, more energetic photons
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monochromator, mirror box or sample chamber may be used in a helium atmosphere or rough
vacuum. The window separ ‘ates ring vacuum from tre environment of the downstream beam

line components.

The stored beam lifetime in the storage rings and the maintenance of desirable reflection
propertles of optical surfaces depend upon hydrocarbon-free, ultra-high vacuum systems.
Storage ring vacuum systems will operate at pressures of ~1 X 10™° Torr without beam and ~1
x 10° Torr with beam. Systems are free of hydrocarbons in the sense that no pumps, valves,
etc. containing organics are used. Components are all-metal, chemically cleaned and bakeable.
To the extent that beam lines share a common vacuum with the storage ring, the same criteria
will hold for beam line components. The design philosophy for NSLS beam lines is to use all-
metal, hydrocarbon-free front end components and recommend that experimenters use this
approach for common vacuum hardware downstream of front ends. O-ring-sealed valves, if
used, are not permitted upstream of the monochromator exit aperture. It will be the
responsibility of users to demonstrate that their experiment will not- degrade the pressure or
quality of the storage ring vacuum. As a matter of operating policy, all beam lines will be

monitored for prescribed pressure and the contribution of high mass gases to this pressure each
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time a beam line has been opened to ring vacuum.
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