Fig. 1. a) Luftstrémung an einem Hochhaus mit
8 Stockwerken bei Windstirke 3 (v=>5m/s), also
bei einer schwachen Brise. b) Luftstrémung bei
einem Flachbau mit 2 Geschossen bei schwa-
cher Brise (v=>5m/s) bis stiirmischem Wind (v
=20my/s). Erst bei v>20m/s setzt Turbulenz
ein. ¢) Luftstromung bei zweistockigen Einfami-
lienh&dusern bei schwacher Brise (v=>5m/s) bis
Sturm (v=23m/s). Erst bei v>23m/s setzt
Turbulenz ein

Wer Rauchringe blasen kann oder PH -
Wirbelringe zu beobachten Gelegenheit
hat, weiB, dal Wirbel lange Lebensdauer
haben und iiber weite Strecken ziehen
koénnen und dabei ihre Substanz mitfiih-
ren. Das gilt fiir groBere Wirbel in hohe-
rem MaBe. Zyklone ziehen um die halbe
Erde und fiihren die in ihnen enthaltenen
Luftmengen mit sich.

Hinter Hochhdusern liegt eine ,,Wirbel-
straBe” von vielen km Linge. Hier werden
Staub, Kraftfahrzeugabgase und chemisch
verdorbene Luft gleichsam als Wirbel
,verpackt® und ziehen in Bodennihe ent-
lang, bis sie abgekiihlt sind und damit die
Tendenz zum Aufsteigen in die hohe At-
mosphiéire verloren haben. Der Rand
R...R der WirbelstraBe (Fig.1a) ist fiir
Gase uniiberschreitbar; so bleibt die ver-
schmutzte Luft der ganzen Stadt als Atem-
luft angeboten.

Teiche und offene Schwimmbider ver-
schmutzen in Stddten mit Hochhiusern
schnell. Die Bewohner flichen eine solche
Stadt auch dann, wenn sie selbst nicht in
Hochhdusern wohnen. Die Hoffnung, die
Stadtfliichtigen wieder zuriickholen zu
kénnen, wenn man iibliche Siedlungen
zwischen den Hochhéusern schafft, ist ge-
ring. Die nur wenige km entfernten Hoch-
hiuser entwerten auch dieses Zwischenge-
ldinde; durch Hochhéiuser spart man kein
Gelédnde ein; man entwertet ein Vielfaches
des vermeintlich eingesparten.

Eingegangen am 11. April 1978

New Diagram Lines in the L-Emission Spectrum

of Neodymium-60

B.D. Shrivastava and Devendra Singh

School of Studies in Physics, Vikram University, Ujjain 456010, India

The L-emission spectrum of neodymium
has been studied by several investigators
[1], but there are still many transitions,
the lines corresponding to which have not
yet been observed. It was therefore thought
of interest to thoroughly and systemati-
cally study the L-emission spectrum of
neodymium with a view to searching for
the presence and measuring the wave-
lengths of hitherto unobserved transitions.
Consequently, in this paper, we report for
the first time the existence of the L,0, 5
and L3;0, 5 transitions at 1=1846.1 and
2000.6 X.U., respectively.

The experimental setup employed for the
study was similar to one described else-
where [2]. All of our microphotometer rec-
ords show two new lines in L-emission
spectrum of neodymium. One of the lines
is found bracketed between Lyg (I,Ng, ;)
and Lyg(L,0,) lines while the other one
is found between the L, (L3Ng-) and
LB;(L3Oy) lines. These lines clearly ap-
pear separated on the microphotometer rec-
ords. The records are exactly similar to
the one reproduced in our paper on euro-
pium-63 [4]. The wavelengths of these lines
were found to be 1846.1 and 2000.6 X.U.

by taking NdL y;(1=1792.7 X.U.),
NdLy; (1=1874.0 X.U.), NdLys (A=
1931.5 X.U), and NdLB, s(A=

2031.8 X.U.) as the reference lines. These
two new lines have been assigned by us
to L,0,,5(5ds/2,32~2p1/2) and
L30,,5(5ds/2,32—2p3)2) transitions, re-
spectively. As seen from Table 1, the
observed values of v/R for these new lines
are in good agreement with those calcu-
lated from energy levels [3]. Also the corre-
sponding (v/R)'/» values have been found
to fit nicely in the Moseley plots (not re-
produced here).

Reference to the wavelength tables [5]
shows that the only chances of misinterpre-
tation of the newly measured line at 1=
1846.1 X.U. are due to second-order re-
flections of 77Ir L0, 5 21=1844.8 X.U.),
8OHgLys(24A=1845.22 X.U)),

3SBrK B5(24=1847.2 X.U)),

3TRbK oy 24=1847.26 X.U), and
83BiL B (24=1847.28 X.U.). Similarly, the
only possibility of wrong assignment of
the second line at 2=2000.6 X.U. is that
it may be second-order reflection of
"50sLy6(24=1998.0 X.U.) or $?PbL;N,
(24=1996.8 X.U.}), other possibilities be-
ing ruled out on account of experimental
conditions. These interferences have also
been completely ruled out before assigning
transitions to newly observed lines. Hence
the existence of L,0, 3 and L;0, ; transi-
tions in the L-emission spectrum of neody-
mium has been conclusively established.
We would like to comment here on the
question of whether the numerous states
concomitant with the three 4f electrons
produce a detectable splitting in neody-
mium [6]. In this context we observe that
in the L-emission spectrum of neodymium,
the transitions from L, (2p;,,) to 4f5,, and
4f,,, states appear as a single line, ie.,
Lyg’. The states 4f5;, and 4f,, are not
found separated with the experimental set-
up employed by us. Similar is the case
with the transition from L3(2ps;,) to 4f5),
and 4f5,,. It may be pointed out here that
our spectrometer gives a dispersion of
12X.U./mm and can resolve MoK§B; 5
lines (44=0.572 X.U.) clearly. The transi-
tions from L(2sy)y) to 4fs;; and 4fyp; states
also appear as a single line (e.g., see micro-
photometer record given in our paper on
lanthanum [7]). Thus the numerous states
concomitant with the few 4f electrons do

Table 1. Data for the newly observed lines in neodymium

Transition Nature A v/R?® Values
[X. U] [mA]? with calculated

observed [3]

A[mA]
L,0,3 Forbidden 1846.1 1849.9 492.603 492.485
10,5 Quadrupole 2000.6 2004.7 454.565 454.737
*  For conversion to these units see [5]

387

Naturwissenschaften 65 (1978) © by Springer-Verlag 1978



not produce detectable splitting in the L-
emission spectra of the light rare-earth ele-
ments.
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Rabbit p-Globin mRNA Sequences Bounding
a Noncoding Insert Are Self-complementary

M. Philipp and D. Ballinger

Department of Chemistry, City University of New York,
Herbert H. Lehman College, Bronx, New York 10468

H. Seliger

Universitdt Ulm, Sektion Polymere, D-7900 Ulm

Recent studies have shown that the DNA
sequences which code for some eukaryotic
mRNA’s are separated by large interior
spacer regions. [1-3]. In the DNA coding
for rabbit f-hemoglobin, a spacer region
of 600 bases has been found to exist,
separating the f-globin-coding region near
the point coding for amino acid number
110 [1]. In the DNA coding for mouse
B-hemoglobin chains, evidence has been
found for a similar spacer region situated
near the point coding for amino acid num-
ber 104 [3].

It is apparent that some mechanism must
exist to prevent interior nucleotide spacers
from appearing in the final messenger
RNA.

We have been studying the interrelation-
ship of amino acid sequence and mRNA
hairpin-loop structure [4]. For this purpose,
we have prepared several computer pro-
grams which aid in identification of RNA
hairpin-loop structures and in evaluation
of their thermodynamic stability [5]. One
of these programs is capable of accepting
RNA and DNA sequence data. When the
sequence data derived from rabbit f-globin
chain cDNA [6] and human f-globin chain
c¢DNA [7] were published, we applied this
program to these data: This application
was prompted in part by thermal hypo-
chromicity data showing that eukaryotic
mRNA may have considerable secondary
structure [8]. Analysis of the program out-
puts showed that many stable hairpin-loop
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structures are possible for rabbit f-globin
mRNA and human p-globin mRNA.
Analysis of the human f-globin mRNA
data has shown the existence of eight hair-
pin loops, each of which, in isolation, is
thermodynamically stable with AG values
less than — 50 kcal/mol. The single most
stable hairpin loop found using the human
mRNA data includes 91 base pairs and has
an estimated AG value of —92 kcal/mol.

Additional analyses have been carried out
on the rabbit S-globin mRNA sequence
data. In particular, we searched for very
stable hairpin loops involving nucleotide
positions 360-390, which correspond to
amino acid positions 102-111. Two mutual-
ly exclusive hairpin loops were found which
possess AG values less than — 50 kcal/mol.
Both extend from nucleotide number 234
to nucleotide number 485. One contains
61 base pairs, and has a AG value of
—66kcal/mol. The other hairpin loop
(Fig. 1) contains 68 base pairs and has an
estimated AG value of — 94 kcal/mol. Since
both loops involve nucleotide positions in
the region where an internal spacer exists
in the DNA-gene sequence, the effect of a
600-base insertion on the thermodynamic
stability of these hairpin loops was esti-
mated. It was found that the stability of
the hairpin loop shown in Figure 1, when
in an RNA molecule containing the spacer
region, is —83 kcal/mol, only slightly dif-
ferent from the stability in the absence of
the spacer. The estimated stability of the

Fig. 1. A hairpin-loop structure bounding the
nucleotides coding for leucine-110 in rabbit
B-globin mRNA. The sequence shown extends
from mRNA nucleotide number 231 to nucleo-
tide number 488. The second and third nucleo-
tides coding for leucine-110, the position of a
600-base insert in the appropriate gene, are
indicated by *. Dots represent internucleotide
phosphodiester bonds, dashes indicate base-
pairing

hairpin loop not shown, when containing

‘a 600-base spacer, is — 55 kecal/mol.

It is therefore to be expected that, if the
internal spacer sequence that exists in the
rabbit B-globin gene is transcribed into
mRNA, this spacer must be involved in
hairpin-loop formation, perhaps of the type
illustrated in Figure 1. It must be noted
that, while it is possible that another, as
yet undetected type of secondary structure
may have sufficient stability to prevent the
loop from being a significant aspect of the
rabbit mRNA structure, any other, more
stable structure must have enough net
stability to cause the association of the
mRNA segments separated by the spacer
region.

This suggests a model for posttranscrip-
tional removal of the spacer region. This
model depends on the transcription of
both coding and noncoding regions into
RNA, the excision of large, internal spacers
bounded by hairpin loops, and ligation
of the resulting two RNA fragments which
are held in physical proximity by the self-
complementary regions which form the
hairpin loops in the intact molecule.
Excision might be done by a sequence and
conformation-dependent RNase [9]. Liga-
tion might be done by an RNA ligase,
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