
Vacuum/volume 43/number 1 O/pages 949 to 950/l 992 
Printed in Great Britain 

0042-207x/92$5.00+.00 
0 1992 Pergamon Press Ltd 

AES studies of the active surface in MCP channels* 
B Pratiek. lnstitut za elektroniko in vakuumsko tehniko, Teslova 30, SLO-61000 Ljubljana, Sloven& 

received 17 February 1992 

A microchannel plate (MCP) is a parallel array of single electron multiplier channels made of a special type of 
glass. A high electric field applied across the channels helps to direct electrons through channels where electron 
multiplication is achieved by secondary emission from the channel walls. A detailed investigation of active surfaces 
of the channels before and after ageing was performed by Auger Electron Spectroscopy (AES). Depth profiles of 
surface layers about 30 nm thick inside the channel were obtained. The depth profiles of the samples unexposed 
and exposed to ageing in an image tube revealed the presence of folio wing main glass constituent elements : Si, 
0, K, Pb, Ba and low contamination of C. The ionic diffusion process occurring in the active surface of the channel 
during ageing, causes an increase of the K concentration on the surface and levels the concentration of other 
elements beneath the surface. 

I. Introduction 3. Results and discussion 

A microchanncl plate is a sheaf of uniformly fused lead glass 
channels. Thcsc channels, cspccially the composition of their 
active surface, arc rcsponsibie for the electrical characteristics of 
the microchannel plate’ ‘. A detailed account will bc given of the 
pcrformcd work using Auger Electron Spectroscopy (AES). To 
know the essential diffcrcnces in the elemental composition of 
the glassy layers inside the channels of the fresh and aged MCP, 
depth profile analysis of the surface layers was applied. This 
method gives the possibility of establishing various glass con- 
stituents and follow their distribution by depth profiling of the 
active surface before and after the ageing of a MCP sample. 

Depth profiles of the clcmental composition of both investigated 
active layers are similar and rcvcal the presence of glass con- 
stitucnt elements: Si. 0. K, Pb. Ba and C. The surface layers 
w’ere examined to a depth of about 30 nm. The depth distribution 
of constituents of the unaged active surface inside the channel is 
shown in Figure 2. The surface is composed of Si. 0, K and 
Pb. The quantity of C on the surface presents a rclativcly low 
contamination. and its concentration dccrcascs quickly to neg- 
ligiblc amounts. The Pb concentration is very high on the surface, 

2. Experimental 

Two VARIAN microchanncl plates were invcstigatcd. The first 
was cxamincd before and the second after agcing (electron scrub- 
bing) in the image tube. The samples of MCP were broken along 
microchanncls and separately implanted into the pure indium 
substrate. The clcavcd surface of the sample is shown in a SEM 
micrograph (Figure I ). The samples were analyscd with a scan- 
ning Auger microprobe (Physical Electronics Ind SAM 54.5 A). 
A static primary clcctron beam with 5 keV cncrpy. 0.5 !tA beam 
current and about IO /cm diamctcr was used. The electron beam 
incidence angle with rcspcct to normal to the avcragc surface 
plain was 30 The samples were ion sputtcrcd with two syn- 
metrically inclined beams of I kcV Art ions. rastered on a surface 
arca larger than 5 x 5 mm at an incidcncc angle of 47 A sputter 
rate of about I .5 nm min ’ was determined on a standard 
multilaycr Cr,‘Ni thin film structure’. In depth profiles the 
peak-to-peak intensities of the corresponding Auger transitions 
are given in normalized rclativc units. 

*This paper was originallv presented at the 3rd European Vacuum and 
the Austrian Hungarian ;I’uguslav Fifth Joint Vacuum (‘onfcrence, 23 
27 September 1991. Techniachr IJni\ersitiit Wicn. Austria. Figure 1. SEM micrograph of the cleaved MCP along microchanncls 
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\VhilC In the lay”” about IO nm Llndcr the surl;lce the Ph COIl- 

oxtration 1s considerably rcduccd. In the wmc depth an incrcuxc 

01‘ Si and 0 was obscrvcd. The significantly rcduccd Ph amount 

in the niclltioncd rcglon is caused during tllc tinal stages 01 

chclnical pl-occs:ing in n~anufacturing technology. f’b is Icached 

off Crcnl ;I thin layer under the surlixc dclibcratcly and consc- 

qucnllq this Iayct- is enriched with Si and 0. In the near-surtilce 

region ;I sudden incrcasc of the K concentration w;~s observed. 

On the surface and beneath the mentioned region the K con- 

ccntration is almost the same as in the bulk matcriul. The prcscncc 

ol Ba was obscrvcd at a drpth ofabout 1.5 run beneath the sur!lcc. 

and its concentration incrcascs slowly in the bulk material. The 

distribntion ol‘ the prcscnt clcmcnts vs sputtcl- depth 01‘ the 

csposcd xamplc (Figure 3) shows that on the stnke the K 

concentration is rather increased. while the Pb conccntrwtion is 

signiticantly rcduccd. and C contamination sczms to bc higher In 

comparison with the unexposed wtnplc. The thin layer beneath 
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the surI.acc ol‘thc +vxl sample is cnrichcd with Pb. The discoccrcd 
incrcasc is probabl! due to an ionic dift’usion process 01‘ Ph. 

4. Conclusion 

The composition ol‘l’rcsh and aged acti\c \url’accx 01‘ MC‘I’ chan- 

ncl~ w:as investipxted by AF:S. The concentration of clemcnts in 

the active surfxc of’ the fl-csh and aged samples is dilfercnt in 

comp;lrison with the base glass. During ngcing the ditTusion 

proccsscs Icvel the concentration 01 all the present elements 

except that of K. The concentration of K on the surlhcc incl-cast\ 

with rcspcct to its content in the bacc glass. 
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