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Kituchi-Bander mit Rontgenftrablen
(vorl. Mitteilung)
Bon Hermann Determann

Bei der Durdyjtrahlung eined Kupferfriftalld mit Riontgenftrahlen beobad-
teten wir Linien und Vdnbder, die ftart den CErideinungen dbneln, die in der
Clettronenoptit ald KRitudi-Linien und -Binder betannt find. Die Verfudhs-
anordnung geigt 2bb. 1. Der BVrennfled liegt in der Mitte der Kreisflicde

Jeklronen-
strahl.

rennfleck
Cu-Kristall

/ﬁfm

ciner Kupferbalbfugel, die fo aus einem Cinfriftall herausgefdnitten ift, dap
in ber Verldngerung ded RKathobdenftrabhld ein Rbhombenbdbobefacderpol lieat.
Die Rintgenquelle liegt im Rriftall felbft. Die im Brennfled erzeugte Rintgen-
ftrablung bat alfo bid ju jedbem Punft ded Films Ddiefelbe Kupferididt au
durdftrablen.

Der Kriftall {ibt offenfidtlid eine doppelte Wirtung aus. Crftens madt
er Die Bremsjtrablung bdurd) rveine 2Ubjorption nabesu monodromatifd.
dm bdied gu veranjdaulidhen, ift in AbD. 2 ber Jntenfitdtsverlauf bargejtellt,
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ver fih flir eine Vremsjtrahlung von 125 KV bhinter 10 mm Supfer
aus den befannten Ubjorptionsfoeffizienten ergibt, wenn man annimmt, Daf die
Lage ded Jntenfitdtdmarimums gur Grenge diefelbe ift, wwie in ben bereifs aus-
gemeffenen Bremsfpeftren bid 50 KV. Die geftridelte KQurve ftellt die Jntenii-
tdt Jo der mit 125 KV erregten Bremsftrahlung als ﬁunft?nn der QBe[IenIE.‘:nge
bar. 3br nftieg von der Grengwellenldnge 0,1 AE bis jum Jntenfitdts.
magimum (dad bier bei 0,25 AFE angenommen iff) ift linear gegeidhnet. Sft die
Rurve, wie in den beobadteten Fallen, nad oben gefritmmi, fo wird dber Aus-
fdnitt nod) jhdrjer. Die ausgezogene Kurve zeigt bad Wellenlingenband, das
von 10 mm RKupfer durdgelaffen wird. Lange bevor die BVremsjtrablung ibr
Marimum erreidht bat, ijt die gefilterte Strablung praftifd auf Nuil Furiid-
gegangen. G8 wird aljo nur ein jdmaler BVereid), der nabe der Grenazrvellen-
ldnge [iegt, bindurdgelaffen. Das Magimum ift bier um 12 9, gegeniiber ber
Brengwellenlidnge nad) ber weiden Seite verfdhoben. Um den jdroffen Lnjtieg
und Abfall erfennen zu laffen, ift die Orbinate von Ji gegenilber ber von Jo
um dbas 3000fadhe fiberbht geaeidhnet. YNan bat alfo ein enged Vand it einem
Wellenldngengebiet, bas den gewobnten Cleftronenwellenlingen nabeftebt —
su 0,1 AR gebdren dort 15000 Bolt —.

Jweitens wirft ber Kriftall ald Gitter. Cine jo harte Strablung wird an ben
Netebenen nabegu ftreifend, unter einem Winfel von wenigen Grad, rveflet-
tiert. 2ADbD. 3 geigt eine ufnabme, die mit 112 KV erbalten wurde. Die Gn-
tenfitdtsabnabme nad) aufen ift beim Ropieren in befannter Weije aus-
geglihen. Man fieht eine Ungzabl heller und dunfler Linienpaare, die fidh be-
ftimmten QNepebenen juordnen laffen, wie dad auf dem Rande der ALGD. 3 an-
gegeben ift. €3 find mebrere Ordnungen zu erfennen. Jnnerhalb der Linien
weidt die Sdmwdraung oft vom allgemeinen LUntergrund ab, fo dafy dunfle Vin-
der entftehen. Die BVanbbreite (Linienabftand) auf dem Film widijt linear mit
pem Abftande bes Filmeé vom Vrennfled und ift um jo fdmaler, je barter
bie Nohre arbeifet. Beredmet man die Wellenlidnge aud A = 2d sind
unter der Unnabme, dafp der Sdeitel von H im Brennfled liegt, fo ftimmt
fie mit ber nad) Fig. 2 beredhneten innerbalb der Mepaenauigleit (ca. 10 %)
ilberein.

Diefe Jiige entjpredyen den bei Eleftronen berfelben Wellenldngen Heobady
teten und find elementar ju verftehen. Hingegen ift die Urfade der Shwd raungs-
ftufen, die auf 2bb. 3 und 4 al8 BVinder und in ihren Vreugungspuntten als
Grleden au erfennen find, ebenfo wie bei den RKifudhi-Binbern der EleFtronen-
interferengen nod) nidt gefldrt. Wir vermuten, dap beided untereinander und
mit den nod) ungefldrten Shwdraungsftufen bet den Linien ausd Gitterquellen
ufammenbingt, und Hoffen eine Auftldrung der BVebingungen ihres Anferetens
bavon, dafj e$ nun mdglid ift, die Parallele ju den Clettronenjirablen desd
gleihen LWellenldngenbereidhes enger au aichen.

Die Verfudye werden im biefigen Inftitut fortaefest. Herrn Profeffor Koffel
banfe id) filr die Unregung, diefe Crideinung ndber 3u unterfuden, und fein
ftetd fOrberndes Jntereffe, der Deutiden Forjdungsgemeinfdaft filr ibre
Unterftiibung.

Dangig-Langfubr, Phyfitalijhes Snjtitut der Tednijden Hodhidule.

Cingegangen am 23. Suni 1937.
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2Abb. 3
112 KV 2bftand Quelle — Film 21 mm

oAb, 4
110 KV 2bjtand. Quelle — Film 60 mm
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Kikuchi Bandswith X-Rays

(preliminary communication)
by Hermann Determann

By transmission of X-rays through a copper crystal we have observed lines and bands that are
very similar to phenomena that are known in electron optics as Kikuchi lines and bands. The
experimental set-up is shown in Figure 1. The focal point is in the center of the circular area
of a copper half-sphere. It had been cut out of a single crystal so that a rhombo-dodecaeder
pole lies in the extension [= direction] of the cathode ray. The X-ray source lies in the crystal
itself. The X-ray radiation, generated in the focal point, has hence to transmit the same
[thickness of] copper layer down to each point on the film.

The crystal obviously exerts a double effect. First, it makes, by pure absorption, the brems-
radiation [= continuous radiation] approximately monochromatic. To illustrate this, the
intensity distribution is represented in Figure 2. It is obtained for a bremsradiation of 125 kV
on the backside of 10 mm copper from the known absorption coefficients if one assumes that
the position of the intensity maximum relative to the [high energy cutoff] limit is the same as
in the bremsspectra already measured up to 50 kV. The dotted curve represents the intensity J
of bremsradiation excited at 125 kV as a function of the wavelength. Its slope from the cutoff
wavelength [= high energy edge] of 0.1 Angstrom to the energy maximum (which is assumed
here to be at 0.25 Angstrom) is drawn as a straight line. If the curve, as in the observed cases,
is bending upwards, the clipping [the meaning is. filtering effect] is even sharper. The
continuous curve shows the range of wavelength that can be transmitted through 10 mm
copper. Long before the bremsradiation has reached its maximum, the filtered radiation has
dropped to practically Zero. So only a narrow range can pass through that lies close to the
cutoff wavelength. The maximum is here shifted by 12% from the cutoff wavelength to the
soft [= low energy] side. In order to visualize the steep increase and decrease, the ordinate of
Jy israised (banked) 3000 times. One therefore has a narrow band in a range of wavelengths
that is similar to the usua electron wavelengths — 0.1 Angstrom correspond there to 15 000
Volt—.

Second, the crystal acts as a lattice. Such a hard radiation is reflected from the lattice planes
almost at a grazing angle of a few degrees. Figure 3 shows a pattern that was recorded at 112
kV. The intensity drop outwards has been balanced off in the common way during the
copying process. A number of bright and dark line pairs are seen that can be assigned to
certain lattice planes, asisindicated on the margins of Figure 3. There are several ordersto be
recognized. Within the lines the blackness often differs from the general background so that
dark bands are formed. The band width (spacing between lines) on the film increases linearly
with the distance of the film to the focal point, and it is the narrower the harder the tube is
working [= the higher the voltage ig]. If one calculates the wavelength from A = 2 d sin 9
under the assumption that the apex of ¥ lies in the focal point, then it agrees, within the
accuracy of measurement (about 10%), with that one calculated after Figure 2.

These features correspond to those that are observed with electrons at the same wavelength
and are understood elementarily. The reasons for the gray levels, however, that are observed
in Figures 3 and 4 as bands and at their crossings as patches, have not yet been explained, as



well asisthe case with Kikuchi bands of electron interferences. We suppose that both depend
on each other and on the not yet understood gray levels between the lines from lattice
interferences. We hope for an explanation of conditions for their occurrence since it is now
possible to draw a closer parallelism with electron rays of the same range of wavelengths.

The experiments will be continued in the local institute. | thank Professor Kossel for the
suggestion to study this phenomenon in more detail, and for his continuous furthering interest,
and the German Research Foundation for support.

Danzig-Langfuhr, Physical Institute of the University of Technology.
Received on 23 June 1937
Figure 1:
Elektronenstrahl = electron beam
Brennfleck = focal point, that is the beam spot on the sample

Cu-Einkristall = copper single crystal

Figure3 and 4
Abstand Quelle— Film = distance between source [beam spot] and recording film





