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TEMPERATURE DEPENDENCES OF SECONDARY ELECTRON EMISSION
FACTORS OF THE TUNGSTEN AND MOLYBDENUM MONOCRYSTALS
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The parameters describing process of secondary electron emission (SEE)} of tungsten (W) and molybdenum (Mo) monocrystals are
investigated at liquid nitrogen temperatures. It is established that obtained effects of crystal’s temperature influence on structure of the basic
(SEE) characteristics are caused by interactions of electrons with phonons.

At study of temperature influence on monocrystals # and
Mo (SEE) the basic attention was concentrated on measurements
at low temperatures corresponding approximately to the
liquid nitrogen boiling temperature (=80K). It is caused by what at
low temperatures was possible to expect the strongest display
of (SEE) anisotropy effects of the monocrystals different
sides. The measurements of electron reflection factors (ERF)
were partially carried out at the increased temperatures of
crystals up to (1200 - 1300) K. The reception of data about
the true secondary electron emission factors (SEEF) at the
used device construction was complicated, due to possible
influence of parasitic thermal currents from the heater.
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Fig.l. The (E), 6 (E,) and 8 (E,) dependences for
tungsten {100} side at =80 K.

The measurement of monocrystals secondary-emission charac-
teristics at T=80K began in (1,5-2) hours after filling of the liquid
nitrogen in vacuum bottle, in which the experimental device
was placed. On fig.1 and fig 2 the dependences 7 (E;), o (Ep)

and S(E,) for W two sides {100} and {111} are given as
illustration of primary experimental material received in these
experiences.

Here:

77 (E,) is primary electrons inelastic reflection factor;

o (E,) is complete secondary electron emission factor;

6 (Ep) is true - secondary electron emission factor;

E, is primary electrons (falling on a target) energy.
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Fig.2. The n(E,), 0 (E,) and §(E,) dependences for
tungsten {111} side at =80 K.

From fig.1 and fig.2 follows, that decrease of crystal’s
temperature is causes to strengthening of their structure.
Much more evident and more precisely it can be seen, if the
appropriate curves concerning the different temperatures to
put on one diagram. It is made in a fig. 3 and fig.4 for a side
of the investigated W crystals.

It is visible from the fig.3 and fig.4 data that decrease of
temperature practically does not influence on absolute values
of tungsten (SEEF).

Also it does not change appreciably the 1-st order
structure. The influence of a crystal cooling is obtained,
firstly, in the essential increase of amplitudes of structure
nonmonotonities of the 2-nd order at =300 K, and secondly,
in occurrence of new (not observable at 7=300 K) maximum
and minimum of structures of the 2-nd order.
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The differently the Mo crystals have another behaviour at
cooling. For them, alongside with the above mentioned
strengthening of the 2-nd order structure, as a rule, in most
cases the common shift of curves in the part of factors
reduction was observed.
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Fig.3. The 5 (E,) dependence for tungsten {100} side at
‘ =80 K, T=300 K and =1300K.’

Let address to consideration of the data received at
7>300K. For the w’s {100} and {110} sides the 7 (Ep)
dependences, measured at T=1300K, are shown on fig.3 and
fig.4. Tt is visible, that the increase of crystal temperature
results, on the contrary, to smoothing of curves structure:
disappear completely the nonmonotonities of the 2-nd order
structure and the 1-st order structure is less expressed.
Especially distinctly it is appreciable at the w {100} side
(fig.3), for which, as was specified above, the 1-st order
structure is shown most strongly.

The smoothing of 77 (E,) curves structure at increase of
the crystal temperature was observed for Mo samples.

The basic attention, according to specified above, in this
part of work was inverted on measurements of (SEEF) at
liquid nitrogen boiling temperature (=80K).

The research of monocrystals (SEE) at low temperatures
is carried out in the present work for the first time. In a
number of cases the (ERF) was measured at the increased
temperatures of samples (21000+1300K).
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Fig.4. The o (E,) and & (E,;) dependences for tungsten (100)
side at T=80 K and T=300 K.

It shown, that the downturn of crystal temperature appreciable
strengthens the 2-nd order structure on 7 (E;), o(E,) and
S(E,) dependences and even reveals its additional features.
Much more poorly the downturn of temperature has an effect
on the 1-st order structure. For molybdenum the cases were
observed, when the cooling of a crystal was accompanied by
common small shift of secondary—emission characteristics in
the party of smaller values.

Apparently, it is connected with the adsorption phenomena. At
the crystal temperature increase, on the contrary, there is a
smoothing of structure nonmonotonities of the investigated
1 (E,) dependence.

It is specified that the influence of a crystal temperature
on structure of basic secondary - emission characteristics, obtained
on experience, is caused by the electron-phonon interactions.
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VOLFRAM VO MOLIBDEN MONOKRISTALLARININ IKINCI NOV ELEKTRON EMISSIYASINI
XARAKTERIZO EDON OMSALLARIN TEMPERATUR ASILILIQLARI

Volfram ve molibden monokristallarinda ikinci név elektron emissiyas: prosesini xarakterize edan parametrlerin temperatur
asililiglan tedqiq edilmigdir. Mileyyen edilmisdir ki, kristalin temperaturunun ikinci név emissiyasinin xarakteristikalarina tesir

effekti, elektronlarla fononlarin qarsiligh tesiri ile mileyyanlasir.

H.M. Ta6arabaen, b.3. Anues, A.3. IlaHaxoB
TEMIIEPATYPHBIE 3ABUCUMOCTH KOP®OULUEHTOB BTOPUYHOM FJIEKTPOHHOM
3MUCCHHU MOHOKPUCTAJIJIOB BOJIb®PAMA U MOJIUBAEHA

HcclenoBanbl NapamMeTpsl, XapakTepu3ytoLiie Npouece BTOPUYHOR JNEKTPOHHON 3MHCCHM MOHOKPHCTaNIOB Boab(pama H MonubaeHa
NpM TeMIEpaTypax >KWAKOrO a30Ta. YCTAaHOBJEHO, 4TO OGHapykeHHbIE S(D(EKTb BIMAHMA TEMIEPATYPbl KPUCTAANA Ha CTPYKTYPY
OCHOBHBIX XapakTepucTk BDD 06ycnoBneHbl B3aUMOAEHCTBUAMH MEKTPOHOB ¢ (POHOHAMM.
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