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The great interest in microchannel plates (MCP), particularly aitributed to
their space applications, is based on the successiul combination of several
substantial parameters determining their large funclional capacity. However,
the latter strongly depend on many factors, such as selection and production
of the glass material and its further processing, on the technology of mic-
rochannel structure, on the operation mode, and the manner of' storing
MCP, etc. i1 . iy

The purposé of this paper is to disciss some peculiarities of {he glass mate-
rial which may affect the operational parameters of the MCP, especially du-
ring their continuous exposure in space. : ; ]

Laboratory tests affirmy that, regardless of the preliminary treatment
of the plates in vacuum medium in order to: degas them, they contiriue to
release gases [1]. The curves revealing the kinebics of residual gas release in
some spectral lines for plates performing in high vacuum also confirm this
[2]. It should: be expected that gas release would take place in space too and
would affect the operational parameters. This assumptiof is corroborated by
‘the established effect of gas admixture in glass on the coefficient of ampli-
fication of secondary channel multipliers, together with the contribution of
glass-dissolved water [3]. , (

Glass is widely applied material in electrovacuum production. There-
fore, the attention to gas composition and diffusion in glass might be easily
understood.It is known that already in the process of glass synthesis there are
residual amounts of H,O, COs, O,, Hi, N(CO), ete. [4]. Besides; the final
product absorbs gases on its surface, which may diffuse. Duning the glass hea-
ting up to 300° C in vacuum, the absorbed gases and water are released drom
its surface and subsurface layers, while those dissolved in the bulk material
evolve at higher temperatures [4-6]. The glass structure and the initial con-
tent of OH-groups in it aifect water diffusion |7, 8]. The glass state -~ quenched
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or tempered — is also of particular importance [6]. Water incorporation and
release in glass can be described with the following reaction:
H;0-(=8i—0—Si=)=2(=Si—OH)
Predominant is the opinion that at low content of glass-dissolved water
{below 0,1%) it is completely manifested by OH-groups {9-11].
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Fig 1. Dependence of the transmission
cocfficient. on the wave lenglh for two .
glass compositions

1 The transmission (absorption) spectra of light /in the near infrared re-
giow allow to determine the presence of ‘OH-groups and the extent of their
retationship with the other structural units in glass. The absorption peak at
2,8 pm (3550 cm—~"} could be assigned o the fundamental stretching vibrations
of OH [12]. Consequently, thesespectra could be used for testing water com-
position in glass and for selecting glass composition for MCD designed {for
long'exposure: in:high vacuum, i. €. for space applications. ods. ]
© “As'an exariple we shall examine the transmission spectrum of two diffe-
rent lead-silicate glass compositions used in MCP technology. The first mate-
rial (1) contains 8i0,, PbO, B,0,, and Bi,0, and AL O;. Its spectrum is shown in
Fig. 1 and s specified with lan intense absorption peak at 2,7-2,9 wm, typical for
OH-groups: The latter do not contribute to the formation of hydrogen bonds.
Thesecond ‘material (2) contains, besides the: mentioned components,: Na,©
and K,0. Its spectrum is much more complex-in terms of the examined regioft.
Due to the weaker absorption within the range of 2,7-4 pm, we'may assume that
the water content is smaller. The complex nature of the spectrum may be as-
signed to the existence of modifying cations generating mon-bridge 'oxygen
bonds within the glass network. This leads to the formation: of stable hydrogen
bonds between §i-OH' and the non-bridge oxygen ions. As a result, the ab-
sorption maximum (the maximum +n the transmission spectrum) s displaced
towards longer wave lengths. . { 105 ol qu'y

It-may be concluded, therefore, that with the introduction of additional
modifying oxides in the glass material, it is possible to control the total am-
ount of water and the extent of its bondage in the glass. This is of prime im-
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portance for its [urther behaviour along the MCP exploration. The proper
selection of the glass material should ensure the stable amplification of micro-

channel plates during their continuous performance in space vacuum,
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O nekoTopsix 0coBenHOCTAX NpU BRIOODE CTeKJa
AT MMKDOK&HAJbHBIX [1J1aCTHH, DAGOTRICHIAX 'B KOCMOCE

A B. Humumpues, F0. M. Cumeonosa

-‘

{Poziwuel

Heroroptimi' asropamu’ 6bu10 YeTaHOBACHO BAHSHHE PaccTROpeHHOH B | CTeK I
BOAbI Ha KOSPQUIHEHT YCHIEHHS KAHAMOBHIX SJEKTPOHHBIX yMHOMHTeNel. B
CBASH C 3THM NIPOBENEHO HCCNHeAOBAHKE CMIEKTPa NPONYCKaHUs 'CBeTa 4epes CBHH-
IOBO-CHAHKATHOE CTRKIO W3 ABYX COCTABOB ‘B 00s12CTH 2—5 um, Aosposiollee
HOJNyauTs HHGOPMAaIHIo '0 npucyTeTsun OH-Tpynm 4 ¢ HX cBHsH ¢ OCTATBHBIMY
SNEMEHTaMH CTPYKTYpPLL. B crexkrpe crekaa, copepkamero SiQ,, PpO, B.O4l
Al,Oy u Bi,0,, o6HapyKeH HHTEHCHBHSE ancopOUHOHHBIA 11K {2,7—2,0 pm),
KOTOpbIH Xapakreped ans OH-rpynm, ne' 06pasyioniHx  BONOPOAHLIX CBA3EN.
CHeKTp Ipyrore ¢rekiaa, cofiepxanero eiue Na,O it K.O, crnoxiee uz-3a npucyr:
CTBHSI MOAHQUIHPYIOUIHX KATHOHOB H €ro TONOUIEHHE ‘bonee cnadoe. Cnegosa-
TEABIO BHECEHHEM AOTIONHHTENBHEIX MOAHGUIUDYIOINHMX OKHCAOB B CTEKNI0 MOHCHO
PEryNHpOBaTh OOHiee KONHIECTEO BOAH H CTENElb €€ CBASAHHOCTH, UTO CYyIieCTHeH:
HO IpH ehifope cTeXaa ANs MHKDOKAHAABHBIX  TUIACTHE cO CTAOHABHEIM. YCHJE-
HHEM TIDH NDOROJIKHTCABLHON paoTe B YCNOBHAX  KOCMUYECKOTO BaKyyMa.
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