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I. INTRODUCTION 

Typical beam lines, shown in Figures la and 1 b, 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 only allowed to vent up to atmospheric pressure using pure nitrogen gas after a 
vacuum barrier is established to protect ring vacuum. The front end may only be bled up when 
there is no current in the machine. This is especially true on the VUV storage ring where for 
most experiments, windows are not used. For the shorter wavelength, more energetic photons 
of the x-ray ring, beryllium windows are used at various beam line locations so that the 
monochromator, mirror box or sample chamber may be used in a helium atmosphere or rough 
vacuum. The window separates ring vacuum from the environment of the downstream beam 
line components. 

The stored beam lifetime in the storage rings and the maintenance of desirable reflection 
properties of optical surfaces depend upon hydrocarbon-free, ultra-high vacuum systems. 
Storage ring vacuum systems will operate at pressures of -1 X lo-” Torr without beam and -1 
x IO-’ 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 
time a beam line has been opened to ring vacuum. 
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II. FRONT ENDS 

Each beam port front end contains a 150mm (6 in.) diameter Granville-Phillips (G-P) or VAT, 
ail-metal gate valve and a BNL-designed fast valve. The gate valve is the primary vacuum 
isolation valve between the storage ring and the beam line. The fast-acting valve, which seals 
to a conductance of approximately 0.1. torr-liter second-’ in less than 8 milliseconds is used to 
intercept a pressure wave of atmospheric air from an accidental break in the beam line vacuum 
envelope. The gate valve is pneumatically closed and sealed in approximately two to three 
seconds. 

All front ends will be designed, fabricated, installed and maintained by the NSLS. All vacuum 
interlocks on beam line components supplied by experimenters will use NSLS designs or a 
NSLS approved design. Electrical connections between vacuum interlocks and front end 
components will be made and tested by NSLS staff members. 

Front ends will be fitted with a hot filament ionization gauge, to measure pressure, and a 
residual gas analyzer (RGA) head on a flanged valve connection. Spectrographic analysis of 
the residual gas will be done for each new experiment before the UHV valve is opened and then 
either continuously or intermittently during operation. The frequency will be determined by the 
Beamline Vacuum Committee or the Vacuum Group in order to monitor changes in the partial 
pressure of the gas constituents. 

II.A UHV Gate Valve (Graneville-Phillips or VAT Valve) 

The GRANEVILLE-PHILLIPS (GP) valve is no longer manufactured, therefore VAT valves must 
be used for replacements. The GP valve has a lifetime of approximately 2000 closures, after 
which the valve must be removed and replaced. The VAT valve is larger and heavier than the 
G-P valve’and has a lifetime of 10,000 cycles. Valve replacement requires that the storage ring 
be let up to boil-off N2. 

By adding UHV valves on beam lines as shown in Figure 1, monochromators, mirror boxes, and 
experimental chambers can be vacuum isolated and a vacuum barrier can be established to 
protect ring vacuum. The front end UHV valve will be closed and sealed when working on 
internal front end components or on the first VUV mirror box. The valve will also be closed and 
sealed to isolate a beam line when the ring must be vented up to boil-off NZ. GP front end valves 
will be closed, but do not have to be sealed, prior to closing isolating UHV valves on the beam 
line. Approved NSLS beam line vacuum procedures will be followed for valve and boil off N2 
operations. 

The front end UHV valve cannot be closed without, also closing the photon mask to protect the 
valve from overheating. Located between the UHV valve and the storage ring, the photon mask 
is automatically closed whenever the UHV valve is closed. However, controls are provided to 
close the mask independently of the UHV valve. Controls to close the front end valve and valve 
position displays are located at each experimental station. Opening the sealed UHV valve can 
only take place after beam line pressure and residual gas analysis have met NSLS standards. 

II.B Fast Valve 
i 

The NSLS fast valve closes in less than eight milliseconds and has a leak rate ‘less than one 
Torr liter per second when closed. The NSLS valve fast apertures are 14 x 140mm, 19 x 146 
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