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ABSTRACT 

The mass spectrometry section in CST-7 has been working for several 
years on a novel solution to  overcome the size and placement restrictions of 
multiple Faraday 4;:': cbp collectors. Use of simultaneous collection of multiple 
isotopes; both incr s.es precision in the isotopic measurements and shortens 
the data collection e. Our application is for the measurement of the isotopic 
composition of Xe, ionized in a source that produces a large amp) but 
variable ion beam. 

We chose a Mattauch-Herzog geometry mass spectrometer with a 25 cm 
radius for these measurements. This mass spectrometer has the advantage 
that excelleh electron suppression at the collectors is achieved by placement 

he focal plane within the gap of the analyzer magnet. 
isadvantage of low dispersion -- the Xe ion beams are 
1 mm per mass unit. 
od of fabricating metal cups, supported and insulated 

mounting system, could not meet the requirements for size 
s for this instrument. We therefore opted to construct 

the multiple cup assembly from an insulating substrate with a metal fdm 
, 

applied to  the ion-impact and current-carrying surfaces. Thus, the insulating 
and support functions could be performed by a single material that could be 
fabricated to  very tight tolerances. This considerably simplified design allowed 

icated for ion beams separated by only 0.94 mm. 
ototype collector assembly with Xe ion beams shows 
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* -  * BACKGROUND 

Conventional collector construction methods consist of fabricated sheet metal 
Faraday cups supported and positioned with insulating spacers. The problems 
associated with this approach are: 

. -  I 

rnent during bakeout. 

A e considered including: 

I 

between the defining slits and the Faraday 
CUPS, 

+ using electrostatic steering plates to spread the beams apart. 
! 

These options. were considered to  introduce either aberrations or be 
unaccept 

' .  



DESIGN GOAL 
I O  

+ To simultaneously collect Xe isotopes 129, 130, 131, 132, 134, and 136. 

+ Beam spacing of 0.94 mm 
+ Defining slit at focal plane (inside magnet gap) 
+ Slits perpendicular to  beam path 
+ Deep cup design 
+ Ease of'assembly 
8 Minimuin of parts 

, i -  . ,  
ent of cup assemblies 

ility of alignment 
s of all materials 

struction to  withstand E O 0  C' or higher bakeout 
I 

A :  



FABRICATION 
I . I ,  : 1 .  

1 .  ': ' . 5' 

The final design * '  ,was.based 1 1 '  on a 96% pure, fired alumina substrate because it 

ssary rigidity and support, 

+ act as an insulator with gold coating on conducting surfaces. 
precise tolerances ( +/- .OI2 mm), 

The defining ,slit mask required a stair-step design to  maintain the slits 
perpendicular to the ion beam. This design also allows the mask to: 

lector properly on the focal plane, 
alignment fixture with stepped registers on the back of 
as rear alignment points, 

d alignment. 

ometry for the mass spectrometer dictates that: 

+ ion beam separation is a fbnction of its position on the focal plane, 
+ separation from masses 129 to 136 changes from 0.965 cm to 0.914 cm. 

Spacing of all collector positions was set at 0.0939 cm. This compromise greatly 
simplified fabrication and reduced cost. 



- I  ASSEMBLY 

All parts are c1e;uied with “DecontamTM,” de-ionized water, and glass 
distilled acetone. 1 

Faraday cups’ are stacked behind slit mask, with Pt ribbon leads inserted. 

Electrical, connectors with Pt wires are assembled in holder . 
1 

Pt ribbons are spot welded to the Pt wires. 

Collector assembly is mounted,in frame and installed into the mass 
spectrometer. 

I 

All assembly aIid installation operations are performed wearing gloves. 
!. :if 

. I  

: ;.’ . .  . , 
I .  a Total assembly time is 2 to 4 hours 



1 . < .  . .  
1,NSTALLATION & TESTING 

+ The multiple Faraday cup assembly was designed for and installed at the 
&us - _ I  o$the focal plane of our “Nier-2” mass spectrometer. (See 

I 

I’ 

+ The conventional electron bombardment ion source has been replaced with 
a microwave plasma ion source. This source operates in the dynamic mode, 
requiring a pressure of 2.5 x ~ O - ~  atmosphere of Ar (0.003 cm3/s) to  sustain 
the plasma. 

+ For these tests Xe from a calibrated leak (5.9 x cm3/s) was added to the 

creates background ion current of 4 microamp. 

r Xe are detected with 6 “Keithley 642 “ electrometers, 
y computer over a 20 msec time span. 



CONCLUSIONS 

brication standpoint this approach successfully met: . 

I 

I of simultaneous ion beam collection 
it spacing needs to be adjusted 

+ all design requirements, in particular 
* simplicity of assembly and installation 
* reliability and repeatability of alignment 

From a mass . spectrometry * .  / r  standpoint, the initial testing has been very 
. .  successful. ’ 

+ The single value standard deviations, at this point in the testing, are 
more than acceptable and are usable for selected programmatic 
projects. I, 

r i  

+ Testing indicates that further improvements can be expected as we- 
’ ::’.* . .  ga& experience with the system. 
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Reproducibility of Xenon Isotopic Ratios 
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