Characterization of the Uniformity and Stability of Resistive Glass

Resisive Glass Products are geomelric glass siructures wih resistive properties
that can be used to create uniform electic fields in orderto guide or direct charged
paricls.
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Simplifying assembly in these instruments could lead to a significant reduction in Reflectron Lens
manufaciuring cost

Ion Guides and Drift Tubes made from Resisive Glass may be used to faciltate

tapid product development and reduced manufaciuring cos

Resistive glass products are fabricated from reduced lead siicate glasses

These proprietary lead glasses are produced from high puriy raw materials. They
are formed into tubes or flat glass and then heat teated to produce a semi
conductive layer on the surface of the glass.

They can be prepared with thin fim metalization contact points.

One Piece Design 6 Mounting Posts + 20 Metal Rings
+ 108 Ceramic Spacers

= 134 Total Pieces
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Resistance Uniformity: Large Flat Plates
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Resistance Uniformity: Flat Plate
Measured with a Kelvin Probe**
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A proprietary technique has been developed to produce flat plate samples with
distinct regions of varying resistance.

Four point probe data of a 2 x 2" plate prepared with four different resistance
regions indicates this technique is viable for producing plates of varying
resistance.

This technique should produce tubes and pl
resistance from one end of the sample to the other

tes with a constantly varying

This could be sed to create non-inear felds for guiding ions.
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Resistance Uniformity
Flat plate data indicates 15 10 2.5% variation in resistance over various size
samples
Tube data indicates a less than 19 variation n resistance over a 30mm lengih.
Kelin probe data indicates uniform resistance results in uniform electic felds
and the glass acts as a good conductor with no surface charging.

Resistance Stabilty at Room Temperatre:

Tubes are very stable in vacuu.

There is a slight to moderate increase in resistance in room i (humidity not
controlled) that varies depending on the sample configuration and starting
resistance.

Resistance Change ith Temperature:

+ Resistance for both glass types decreases non-finearly with increasing
temperature

+This negative coefficient of resistiviy can be estimated as - 85% per degree C
for MCP10 glass and -65% per degree C for the 6512 glass.

Chemical Durabilty

+ Resistive glass can be cleaned wih water, methanol, IPA, acetone, briste
brushes, and steel wool soap pads without affecting the resistance.

+ Light to moderate abrasions with sandpaper can be tolerated however,
signiicant scuffing of the surface begins 1o breakdown the resistive surface,
increasing the overallresistvy of the piece.

+ Resistive tubes soaked in solutions of 0.6 N HCl, 10% HNO 3, and 10% Hz0z
showied an increase in resistance between 5% and 10% after 3 hours.

Breakdown Voltage:

+ I many cases, particularly for larger samples, the breakdown vokage could
ot be determined because it occured above the point where our high voliage
cables failed

+ Many of the smaller samples began to exhibit ohic heating prior to breakl

Resistance Stabilty at Elevated Temperature:

+Tubes are extremely stable in vacuum and nitrogen.

+Inoom air nearly 100% increase is seen in 200 hours.

+The resistance in room airincreases more quickiy at higher temperatures,

+ In dry air the increase is less (40% in 200 hours) but sl significant.

Graded Resistance Sample:

+ Four point probe data indicates plates can be produced with regions of different
resistance.

+ Funher characterization, including Kelvin probe analysis, is ongoing.

Resistive glass materials have been developec
produce uniform resistive surfaces.

h have been demonstrated to

These materials produce uniform elect
can be used to direct charged particles.

c felds when volages are applied which

These materials can be produced in various sizes and shapes and are wel stited
for use in high vacuum and systems.

Work continues on developing glass samples with controlled variable resistance.

The use of resistive glass structures can greatly simpliy the construction of ion
reflectors, ift tubes and ion guides.
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