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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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“In electron microscopy and radiation damage studies in organic materials it =~
~ is important to be able to make an accurate assessment of the rate at which
“the damage processes proceed '

Approx1mate values for’ these radiation. damace rates have been calculated us1no
solid state detectors in order to measure the approprlate beam current den51— '
“ties (1), however the strong intensity dependence of these’ devices (Fig. l)
and their susceptibility to radiation damage imposes laroe errors when an;
vcon31stency in thelr efficiency is. assumed.s'

A Faraday cup has been constructed (Fig. 2) whlch is capable of measuring cur—

. _rents down to 10715 amperes cm~2.from the final image.plane of an electron ’f‘”iﬁi

mlcroscope, with an error of less than 1Z%. The cup, being positioned beneath‘
_ the final viewing screen is therefore capable of dlstlngulshlng local lncl—
- dent. 1nten51t1es in the obJect plane.: :

" In aSSessing‘the beam'current'density'at'the specimen howaver, an overéstima—
tion can arise from electrons which are incident at the image plane but not
derived from the associated object. This effect is.most prevalent in high.-

. voltage mlcroscopes and arises from the malalignment of lens apertures and

" the ability of secondary electroms, for example those created on the walls of

- the microscope column,- to reach the final image plane. - The variation’ of the -
predicted beam current den51ty at the specimen with magnification is shown, _
for nominal condenser settings of the Berkeley 650kV Hitachi microscope, in
Fig. 3. It is apparent that this effect is capable of introducing large .er—
rors even at relatively low magnifications. The large operating range of the

~ Faraday cup however facilitates the measurement of beanm currents at very low . -

'magnltlcatlons where thlS effect is minimized. LT - :

In the measurement of radlatlon damage rates the fadlng dlffractlon pattern
- technique is employed (2) and the determination of the end point can have a

large degree of uncertainty associated with it, particularly at high voltages;;,»'

when determined visually from the fluorescent*screen;, The Faraday cup can =
however, when measuring high beam currents, sustain a rapid response to changes
in intensity. Thus, it may be utilized to nnnitor‘the decay of any Fourier
component in Lhe diffraction pattern to the 1nten51ty of the f1na1 background. e

Employlng these technlques therefore, the variations of the radlosen51t1v1ty
of materials to sensitive parameters such as 1nc1dent electr01 energy can be - .
studled in a hlghly quantltlve manner (Flg 4)

Some conclu31ons based on the present work concerning the eftects of radia—
tion damage on resolution as a function of acceleratlnc voltage will be
v presented in a separate paper (3).

The author gratefully acknowledges the active support and encouragement of Dr.
G. Thomas and Dr. R. M. Glaeser. This research is sponsored by a grant from
the National Imnstitute of Health, performed under the auspices of the Energy -
. Research and Development Administration, and carried out in partial fulflll—
-ment of the M.S. degree, University of Callfornla, Berkeley. :
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The Faraday cup.

Fig. 2.
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Fig. 3. The accuracy of the beam current measurements in the 650 kV
v Hitachi microscope. The curve broadening represents the
uncertainty in the measurements.
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their employees, makes any warranty, express or implied, or assumes
any legal liability or responsibility for thé accuracy, completeness
or usefulness of any information, apparatus, product or process
disclosed, or represents that its use would not infringe privately
owned rights.
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