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Diemmostics on NINI-C Electron Beam

An earlier note. (vimy 20, p. 21) gave. some tvplcal electron beam
~shapes and intensities at the olo e~in sample testing position (2.6 em
. ‘beyond the enode foil). Radial beam profiles for this position and - -
for a wmore distant position (5.1 cm beyond +the anocde foil) at which
high speed photography is employed were given in-a following paper :
(view 21, p., )+  These are also reproduced in figure 1 of the present

,'Hav1ng now anainGd some 200 shbts or so on befylllum and carbon
- samples we feel it may be of some interest (perticularly to potential

"7f or actual users of MINI-C and LROS) to show the histogram distributions, B

~of output voltages and beam energies for these shois. Peak output '

- voltages were read from the oscilloscope traces and beam energies weps |

~ measured calorimetrically from the temperature rises of the sampla
(1" in dismeter) and the surrounding graphite guard—rlng (2“"

 diameter). | , : ij. ::L:';.gﬁfJ

Flgure 2 showa the histogran dlafflﬂHﬁlOﬂS of beam energy

“(i.e. heat content) for various charging voltages on the MARX ::i}

- generator. Figure 1 enables the data of figure 2 (in cals) 40 be
- converted to an equivalent intensity (in cals ow” 2) at any point.
- Although our present data for the photography position (5.1 em from
- the anode) is sparse in comparison with that For the close-in pos1t10n
(2.6 om from anode), it can be seen that intensities are lower by . -

' 'approxlnately 20% at the bigger distance. It can be further seen thab ;f’_gil
.. there is roughly a factor of 7 in beam intensity between the lowest

. (20 KV) and highest (60 kV) Tiring levels of the MARX generator. For -

_" -any given firing level the average shot=to-shot vardation (z.W H M.). j

- of beam intensity is about I20% (the maximum variation on any shot
"being about Wiice this i.e. -AOp-;O%)

It sheuld be note& that heat content of the beam at the 2.6 om :.f

position (shown in figure 2) is some 17% less than the total beam
-oenergy generated in the anode cathode gap. As discussed in VIEW 20

“this can be atiribufed to about 10% loss from the fringe areas of the E

beam falling outside the outer guard-ring block of the calorineter, :
‘and to about 6% loss dus to electron backscatfer from the sample and
guard-ring (2 ~6) In the case of a target semple of high atomic
number (2) backscatter is very much larger (sce figure 4; "~ 20%-60%
between 1 and 2 MeV for tungsten, Z = 74)., The energy that would be

- deposited in such a sample can be obtained from figure 2 by scaling -,f’

_Gownwards using the data of figure 4.

Tlgure 3 shows the distributions of peak output voltage for
various charging voltabes on the MARX generator, Shot-to-shot

- yariation is here about %15 % (F.W.H.M.). Voldages in excess of about
2 lieV (charging voltages >60 XV) are avoided, if possible, since it is -

 *Qther data {(not shown) 1udlcate that at even larger distances of about
10 cm the intensities have fallen by approx1m¢tely a factor 2 below

-

_‘ ;- -F§E§§§lgé§l}f

Reference: PF/SNE/4/70/3 ¢ .
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R Although the main functn.on of the lonte Carlo code. ZEBRA is 'to TN
e preda.ct the way in which the obsorbed energy is deposxtecl with ‘depth U
"~ in a-material a bonus piece of information given for each run is the @ 17
_number. of electrons backscattered and their total energy. Although e
_'neither of these quanititiss is measured experimentally (mor directly ./ - i .1 . 7au0]
-_needed) it'is of some interest to see how the.fractional energy back- = i
' scatlered varies with the voltage and angle of incidence of the
. .electrons and with the atomio mumber of the. target material, Figure l‘.
- - shows the computed fyactional energy backscattered. (:..e."reflected") '
 ‘as a function of these 'three parameters. It is' seen tobe very depenﬁen‘b
-on angle of incidence at low atomic number (approximately & factor of:
. 20 difference .between 0° and 60°. for carbon) and rather less dependent i
~at high atomic number. Backscatter increases a.pprec:.ably with atomio - . R
.~ number (between one and two orders of magnitude, depending.on angle, | . .0l
- . between carbon and tungsten) and deoreases with 1ncrea.°:1.ng electron P
" .-energy {by up to a factor of five bebween 0.7 and 5 MeV). 411 of *
© . these ealeulations. were done using. complex energy spectira 'byp:u.cally
" like the one shown inset to- Tigure 4. Spectra-between 0,7 and 2: eV
ok (a.ppl:.cable 0 MINI=C) were computed from actual anslysis of the
. 'volta.ge and ourrent wa.veforms as deseribed in earlier notos. S:.nce no
. similar waveform analysis was available ab higher energies, those at.
3 and 5 NeV (applxcable %0 EROS) -were obtained by suitable scaling of -
. their. IuINI-G ‘counterparts at low voltage on- the a.ssump"bn.on ‘tha'b 'bha '
-'-_--speotrum ahape stayed. roughly 'bhe same, _-:;. : A R

. G‘.
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