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Sample 20Ne/?2Ne 20Ne/2!Ne  Remarks
Pure Neon (Linde) 9.800%0.030  3:
Air Neon A 9.795%+0.035 337.5%25 &
Air Neon B 9.8001+0.035 338.0%*1.5 N
Air Neon C 9.795 1 0.050 — .
Pure Neon (Linde) = 338.512.0 =

* Prepared from air according to procedure a),

" Prepared from air according to procedure b).

¢ Measured on Atlas CH4 mass spectrometer.

Table 1. Isotopic composition of different air neon samples.

The errors are three times standard error. The values are cor-

rected for mass discrimination. but the error does not include
the uncertainty of our isotopic neon standard.

20Ne/2Ne 20Ne/21Ne 22Ne/21Ne
This paper 9.200+0.080 338.0% 2.5 34.50%0.30
Nier ! 10.305+0.045 353.7% 0.8 34.32%0.08
Diserer. Mon-
Ler. and Reese® 9.83 +0.19 323 £23 329 23
Higss 3 9.26 +0.01 300 %10 324 *1.1
Vauvcuax, Wit-
viavs.and Tate? 9.25 +£0.08 337 £20 364 22

Table 2. Comparison of our results with literature values. The
errors are taken from the original publications, and may be
defined differently (see original publications). The error of our
results includes the uncertainty of our isotopic neon standard.

1 A. O. Nitr, Phys. Rev. 79, 450 [1950].

V. H. Diserer, F. L. Monrer, and R. M. Reese, J. Res. Nat.

Bur. Stand. 38. 617 [1947].

R. F. Hisrs, Mass Spectrometric Measurements of Natural

Isotopic Spectra, Report No. AECU-556 [1949].

4 A. L. Vavenax, J. H. Witnians, and J. T. Tate, Phys. Rev.
46, 327 [1934].
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Research Laboratory, Wireless Division,
Matsushita Electric Industrial Company,
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(Z. Naturforschg. 20 a, 624—625 [1965] ; received 20 January 1965)

Marravcai—HERzoG type mass spectrographs for chemi-
cal analysis of solid material using a spark ion source
are powerful. But one point of disadvantage is the fact
that the energy slit cannot control the energy spread
(f) independently of beam divergence (a). Therefore,

NOTIZEN

Table 2 gives a comparison of our results with pre-
vicus determinations. The 2°Ne/22Ne and 2°Ne/2!Ne
values given by Nier! are definitely higher, whereas
the 22Ne/2!Ne ratio agrees quite well with our value.
Nier explicitly states, that his neon sample might have
been fractionated. If this is indeed true then the good
agreement of the 22Ne/2!'Ne ratio would be accidental.
In all the other previous determinations the mass spec-
trometer was not checked for possible discriminations
and thus no great significance can be attached to either
agreement or disagreement with our results.

The abundance ratios found in our work correspond
to percentage abundances of 90.50 £0.07, 0.268 £ 0.002
and 9.231+0.07 for *°Ne, >'Ne and 22Ne respectively.
With isotopic weights of 2°Ne, 2!Ne and **Ne of
19.9924, 20.9939 and 21.9914 respectively (12C = 12
scale, Konig, Matraven, and Warstra ®) one calculates
an atomic weight of 20.179%0.002 for neon. This
value is in fair agreement with the international value
of 20.183 based upon gas density measurements (Bax-
TR and StarkweaThER 8, see also Cameron and Wi-
CHERS 7).

We would like to thank Drs. J. Geiss and A. O. Nier for
helpful discussions and Dr. K. Crusivs for the enriched 2>Ne.
This work was supported by Schweizerischer Nationalfonds
zur Forderung der wissenschaftlichen Forschung (grant num-
ber NF 2648 and NF 3045).

5 L. A. Konie, J. H. E. Martaven, and A. H. Wapstra,
Phys. 31,18 [1962].

6 G.P.Baxter and H. W. Starkwearuer, Proc. Nat. Acad.
Sci., Wash. 14, 50 [1928].

7 A.E. Camerox and E. Wicuers,
4175 [1962].
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even when the energy slit is narrowed to an infinitesi-
mal width, the ion beam which enters the magnetic field
still has a wide energy spread.

If two electrostatic fields are substituted for the
usual single electrostatic field, a real image of the ion
source being formed between the two fields and the
energy defining slit being set there, then the energy
spread can be controlled independently of beam di-
vergence.

If the electrostatic fields are produced by cylindrical
condensers with equal radii as shown in Fig. 1, then
the positions of source and image with respect to the
electrostatic fields, under the first-order double focus-
ing condition for all masses, are given by the follow-
ing equations

I,  (1/72) Dycosy2 @er+sin )2 pe2{1— (1 1) cos V2 et}

Te {Dy—V2(AF1) sin)2 pe2} sin )2 @et ’
I,  Dy—V2sin)2q@e2(1+ 1—cos)/2 @et) iy 1 /9
re 2sin)/2 et sin /2 @e2 T ore V2 cot 2 ez .
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Fig. 1. Marravcu—Herzoc type mass spectrograph with two-
stage electrostatic field. E electrostatic field; H homogeneous
magnetic field; S; source slit; S, energy slit; F.P. focal plane.

The coordinates used and the significance of the quan-
tities Iy, Iy, I3, ey, Ges ete. are illustrated in Fig. 1.
D, is a constant which characterizes the magnetic field.
It has the form w1y v24 —v1p 24 using HINTENBERGER'S
notation !. The upper sign is valid for deflections in
the two electrostatic fields in the same sense and the
lower sign for opposite deflections. In the former case,
the resolving power (R) is the same as that of the
usual Marravcn—HEeRrzoc type instrument:

R=r¢/2s,

where s is the width of the source slit. In the latter

case, it is
Te D,

T 25 2)2sin)2 pea—Dy
This implies the possibility of increasing the resolving
power.

625

In the usual Marravca—Herzoc type mass spectro-
graph the ion beams entering the magnetic field can-
not be parallel in the second-order approximation, but
in our type they can. If the two-stage electrostatic field
is followed by a homogeneous magnetic field charac-
terized by Dy =t vi1e —v1p t11c =0, this results in a
special Marravca—HErzoc type mass spectrograph in
which the second-order angular aberration becomes
zero for all points on the first-order focal plane.

In addition to these fine characters, the coefficient
for the mixed velocity- and angle-dependent aberration
becomes zero at the point on the focal plane which cor-
responds to the magnetic radius rp,, and the coeffi-
cient for the second-order velocity aberration can be
made to vanish at the same point by a particular choice
for d/re .

Table 1 gives examples of such mass spectrographs
which provide first-order double focusing and a2 fo-
cusing for all masses and a f and f5*> focusing for one
mass.

The coefficients T1g and Ty of the a5 and 2 aber-

rations respectively, are given by
T1afrm=T1s(1—1/7),
T19/fm =Ty(1— I/T) >
where 7= rm,/rmo 8 ]
The numerical values of T4 and T,y are given in

the last two columns of Table 1, showing that the a
and f? aberrations are also small in a wide range.

1 H. Hintexsercer and L. A. Kénie, Z. Naturforschg. 12 a,
140 [1957].

Dy Pm v b Pel @e2
1.0 73°08 3°28" | —53°26"  112°49" 33°
0.9 68°28 —2°44" —55°46" 90° 06" 30°
0.8 63°16° —9°37° —58°22" 94°02" 35°21’

Lfre

0.186
0.403
0.650

lg/r(‘ | l:;/’e l.;/’m Tmo/fo (1,/70 Tm i9 |
0.0711 0.667 0.247 0.244 0.587 1.429 —2.229
0.299 0.774 0.227 0.187 0.995 1.915 —3.409
0.0546  0.593 0.205 0.309 0.232 1.207 —2.167

Table 1. Examples of Mass Spectrographs with corrected a® image defect for all masses and corrected f-dependent image
defects at one point of the photoplate.

Die Erzeugung intensiver Molekularstrahlen
mit Hilfe von Laval-Diisen und ihre
Anwendung auf Streuexperimente

E. Huxpravsexy und H. Paury

Institut fiir Angewandte Physik der Universitdt Bonn
(Z. Naturforschg. 20 a, 625—627 [1965] ; eingegangen am 5. Mdrz 1965)

Die maximale Strahldichte, die sich mit Hilfe einer
iiblichen Molekularstrahlquelle am Ort des Detektors
erreichen liBt, ist durch die sog. ,,Ofenbedingung® be-
stimmt. Fiir einen Strahlweg von der Linge 1 m laft
sich ein ,,Standard-Strahl® definieren !, dessen Dichte

N =5-101% Molekiile/sec mm?
im allgemeinen mit keinem Molekularstrahlofen we-

sentlich iiberschritten werden kann 2.

U H. G. Bexxewrrz u. R. Wepemever, Z. Phys. 172, 1 [1963].
2 G. Brcker, Z. Angew. Phys. 13, 59 [1961]; Z. Phys. 162,
290 [1961].

Die Intensitdt dieses Standard-Strahles reicht jedoch
fiir viele Untersuchungen auch dann nicht aus, wenn
ein Detektor grofer Nachweisempfindlichkeit benutzt
werden kann. Beispiele hierfiir sind Messungen des dif-
fereniiellen Streuquerschnittes im Bereich grofer Win-
kel fiir elastische und unelastische Stofle zwischen neu-
tralen Molekiilen, wo die zu messende Streuintensitdt
(unter Berticksichtigung von Winkelauflosung, Ge-
schwindigkeits- und Zustandsselektion) um einen Fak-
tor 10% bis 10? kleiner sein kann als die Intensitdt des
einfallenden Strahles.

Wesentlich hhere Strahlintensitdten lassen sich unter
Verwendung von Lavar-Diisen erzielen 375, Bisher schei-
nen nur Untersuchungen an Gasen vorzuliegen, fiir die
sehr aufwendige Apparaturen hoher Saugleistung be-
notigt werden. Dieser Nachteil wird bei der Verwen-
dung leicht kondensierbarer Ddampfe vermieden.

3 A.Kantrowrirz u. J. Grey, Rev. Sci. Instrum. 22, 328 [1951].
4 E. W. Becker u. W. Hexkes, Z. Phys. 146, 320 [1956].
5 J. Dxeckers u. J. B. Fenn, Rev. Sci. Instrum. 34, 96 [1963].



