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Klimatologische Ramanmessungen nach Sonnenuntergang (Monatsmittel)

R
ü
c
k
s
tr

e
u
k
o
e
ff
iz

ie
n
t 
fü

r 
d
ie

 W
e
lle

n
lä

n
g
e
 5

3
2
 n

m
 [
1
/(

m
 s

r)
]

Monate zwischen 01.12.97 und 30.11.00

H
ö

h
e

 [
k
m

]

* +	+�- . - 3 ` S j9R Q U o �9dav T-U6raQ U  Q R Z9U Z v R9cT-i daU n R Q T9d Z9Q �mo l Q e n Q e?[ cTaRGral Q���Q v v Q eav cS e9V Q
� \ ZJeak [ cTaR'S v v Q�!�Z9v d Q ea[ R Q l Q eNs#Q U U n S V Q \ f+Q o Q l V n�!�Q R raQ eNkgZ9eaS n v l i j9Q�s�l n n Q v !�Q R n Q \

��l e*!�Q l n Q R Q Rmhai j !0Q R �-T-e9d9n?raQ Rg]JS n Q e-S e-S v �aU QtS k �  Y W6Q [ S U U ngU l i jukml n?e-l i j n _ U l i j n W-S R Q e  Q _
R Z U Z v U i jal i j n Q e l e raQ RE[ R Q l Q e � R Z �6Z9U �-jGcS R Q ,0raQ R Q e �JTaQ v v Q
�)cT-U n Q e-U n S T9W S T-UEraQ R#haS j-S R S l U n \���l _
e9Q#p�Q l U �-l Q v kgQ U U T-e9V�r-S [ cTaRml U nml e  W-W'\ �a\ �ur-S R V Q U n Q v v n \�fJQ o Q l V n%!Jl R rur-S UgQ e n [ Q R e9TaeaV U d Z R R l V9l Q R n Q
qgcTai daU n R Q T-U l V e-S v-l k � e9[ R S R Z n W6Q R Q l i j$� y � 2 �meak*� \ � cS j9R Q e-rmr9Q R�V Q U S k?n Q etstQ U U r-S TaQ R"!0S R Q e � l R R T-U _
!�Z9v d Q eEl emQ l eaQ k PgcZ9j9Q e W6Q R Q l i jmo !Jl U i j9Q e$�NT-ear#y Z?dak � Z R jaS earaQ e6\a]Jl Q  Q R Z9U Z v U i jal i j n+l eEi S9\�Z?W6l U
�?dak � haS j-S R S U n S T9W!� ,aral QNl k � e9[ R S R Z n U l V e-S v-raQ T9n v l i jmo TtU Q j9Q eEl U n , !+S R+kml n0raQ k W6v Z x Q e  TaV QNe-l i j n
o T�Q R d Q e-e9Q e'\ � R S � Q d9n Z R l Q e-S e-S v �aU Q euo Q l V Q e#,Gr-S U Ugr-l Q �NT9Q v v Qtr9Q RmraQ T9n v l i juS TaU V Q �aR cS V n Q e  Q R Z U Z9v _
U i jal i j nNr-l Qmh9S jaS R S _ �)cTaU n Qml U n \6]Jl Q��Je n Q R U T-i j9T-e9V Q e�r-l Q U Q R  R n�� Z9e  Q R Z9U Z v U i jal i j n Q e�jaS W6Q e#o Tak
'6l Q v ,'raS Ugh n R Q T9_JTae-r  W-U Z R �an l Z e-U � Q R j-S v n Q e�raQ Ugh9S jaS R S U n S TaW6Q UNl e�raQ RN[ R Q l Q e  n kgZ9U �-jGcS R QmW6Q U U Q R
o T%� Q R U n Q j9Q e'\

Zeit [Stunden]

15.10.2001

11 15 19

0

4

8

12

1.5

2.1

2.7

3.3

4.0

H
ö
h
e
 [
k
m

]

h
ö
h
e
n
k
o
rr

ig
ie

rt
e
s
 R

ü
c
k
s
tr

e
u
s
ig

n
a
l 
(w

ill
k
. 
E

in
h
e
it
e
n
)

Wolken

Wüstenstaub aus der Sahara

Grenzschicht

1713

* +	+�- . - 0 PgcZ jaQ e9d Z R R l V9l Q R n Q U�qmcTai daU n R Q T-U l V e-S v8� y � 2 �meak*�G[ cT9R0ral QJs#Q U U TaeaV?S k
y �9\ �Jd9n Z W6Q RUZ � �9y \a]Nl Q  Q R Z9U Z v U i jal i j n ,ar-l QNkml n�W-v Z x Q k  TaV Q?eal i j n�o TEQ R d Q e-e9Q e
l U n ,al U nJl k�b'l r-S R U l V9eaS v6r9Q Tan v l i jtU l i j n W-S R \+�+Q W6Q e#r9Q R  Q R Z9U Z v U i jal i j nJl eti Sa\�ZgW-l U
�udak�U l ear l e raQ R  WaW6l v raT-e9V�Q W6Q e9[ S v v Umral Q�fJR Q e9o U i jal i j ntl e���W6l U#y#dak Tae-r
� l R R T-U !�Z9v d Q etl eti S9\!�NW6l UJy Zgdak)o TtQ R d Q e-e9Q e'\

\ Z



� �tD��!�mD�F��0@'B?F'D�= A =��gD�F�� D�>��:���JB?>6D�= � � D"�JA �J=���� D2�JC �0HGIJ@'Bg=��+D0= �JB	�
�tD0=?D�F'A ��� � ����� � 

� �����+" � � � � � �
� ��� 	�� � ������ �� � �� " �����	�� � � � � ���	� �  �8� �� �

]Jl QmstQ U Z �-S TaU Qml U nJr-l Q � Q eal V Q?PgcZ9j9Q e�'GcS i jaQgZ W6Q R j-S v W
� Z9e 	 �2dak.,6l e#r9Q RJ_+eaS i j�s�l n n Q v TaeaV�cTaW6Q R
Z ��jE_2r-S U0n l Q [ U n QNv Z d S v QNs�l eal kgTak raQ R � Q k��6Q R S n TaR+S Ta[ n R l n n \a]Jl Q?stQ U U T-e9VmraQ R � Q k��6Q R S n T9R+l etral Q _
U Q k PgcZ9j9Q e W6Q R Q l i j�� 	 � �ay � ��dak*�ad S e-eNU Q l n'Q l eal V Q eN` S j9R Q eNkml nGPJl v [ Q�� Z e?s#Q n S v v _ q0Q U Z9eaS e9o U n R Q TaT-e9V9U _
b'l raS R U-d Z e n l e9Tal Q R v l i jNkml n'V Tan Q R2PgcZ jaQ eaS T�'2cZ U T-e9VJTae-rNj9Z9j9Q R�f+Q e-S T-l V d Q l nGraTaR i jaV Q [ cT-j9R n#!�Q R raQ e6\ s#l n
r9Q k S k��  Y Q e n !Jl i d Q v n Q e�n R S eaU �6Z R n S W-v Q e
�?S v l T-kg_ b'l r-S R+d Z e-e n Q e y � � 2tS T9[�Q l e9Q RN^-S jaR nNraQ UJ^aZ R _
U i j9TaeaV U U i jal �'UNYGZ v S R U n Q R e�Q R U n kmS v l V#U Z v i j9Q � Q k��6Q R S n TaR �aR Z &-v QmS Tai j�S T9[+raQ RghGcTar-j9Q kml U �6j'cS R QgT-ear
S eaU i jav l Q x Q earul e �tcT-jav T-e9V9U W6Z R e�V Q kgQ U U Q e !0Q R r9Q e'\2]JS raTaR i jud Z9eae n Q euQ e n U i j9Q l raQ earaQteaQ T9Qt]NS n Q e
V Q !�Z9eaeaQ emT-earmraS U2p0l v rmr9Q R0stQ U Z �-S TaU Q+V R Tae-rav Q V Q ear?R Q �al r-l Q R n�!0Q R r9Q e$� ����� 
��� � �  �8� �� ��� � � �!� \
]Jl Q�stQ U Z �-S TaU Q�n R l n n%!0Q v n !�Q l n#e9TaR#l e o !�Q lJW6Q � Z R o TaV n Q e PgcZ jaQ eae-l � Q S TaUtS T9[ X+l e Q l e9Q k �+Z R kmS v _
'6TaU n S eargW6Q l6y � �2dak S Ta['r9Q R"� l e n Q R j9Q kml U �6j'cS R Q+Tae-rgV S e9o � cS j9R l V?l e#cS )9TaS n Z R l S v Q emp�R Q l n Q e�,9U Z !Jl Q+[ cT9R
i S9\/\mstZ9eaS n Qgl eEQ l eaQ k�h9Z kmkgQ R o T-U n S ear#eaS j9Q 	 	Gdak�l etkml n n v Q R Q etT-eartjaZ jaQ etp�R Q l n Q e6\
f+R T-ear-v S V Qmral Q U Q R��2R d Q eae n eal U U Q�!+S R Q e#,'e9Q W6Q e�dav l kmS n Z v Z V l U i j9Q e�stQ U U T-e9V Q e�l e�kml n n v Q R Q e�T-ear

j9Z jaQ e�p�R Q l n Q e#,6r-l Q�!0Q eal V Q e�l k�` T-eal�y � � 2tV Q !0Z e-e9Q eaQ e*�2R V Q W-e-l U U QgraQ RNYGZ v S R U n Q R ea_ �NS k��-S V eaQml e
eal Q r9R l V Q eNp�R Q l n Q e6\  T-UGr-l Q U Q e?p�R Q l n Q e#, l e?raQ e9Q egr9Q R c�+W6Q R V9S eaVJo !Jl U i jaQ eNV9S eao � cS jaR l V Q R�j9Z9j9Q R2s#Q U Z _
�-S T-U Q?Tae-r%��Q i jaU Q v'o TaRNh Z9kmkgQ R kgQ U Z �6S T-U Q?U n S n n &-e-r9Q n ,aQ �al U n l Q R n Q eEW6l U j9Q R+d Q l eaQ?Takg[ S e9V R Q l i jaQ R Q e
stQ U U raS n Q e'\2]+Q U j-S v W !JTaR r9QtraS U?n R S eaU �6Z R n S W-v Q.�?S v l T-kg_ b'l r-S RgraQ U��  Y l eur9Q e ` S j9R Q e y � � ��T-ear
Z � � �mS Ta[2r9Q R$� e-U Q v � Q e9Q R l �'S?W6Q l�Z 	 L � W6Q n R l Q W6Q e � U \+�?S �G\6y � \+� e-e9Q R j-S v W.� Z9e%�al Q R��NS k��-S V eaQ etkml n
� �ms#Q U U e'cS i j n Q e#d Z9eae n QgraZ R nJr-l Q?U S l U Z e-S v Q?w�S R l S n l Z9e#r9Q R � Q k��6Q R S n T9R U n R T9d9n T9R+W6Q U n l kmkNn$!�Q R raQ e�,
!Jl QJU l Q+l e  WaWG\ 29\ yJraS R V Q U n Q v v n�l U n \9]Jl QNh9i j !0S e9daT-e9V9U WaR Q l n Q�� Z e%�JS i j n�o T �JS i j n�W6Q n R cS V n0raS W6Q l9[ S U n
y ��� , S W6Q R�ral Q"� Q R n l d S v QJh9n R Tad9n TaR2l U n'n R Z n o r9Q k U Q j9R2raQ T9n v l i j'\ � egr9Q emh9Z kmkgQ R kgZ9eaS n Q egU l e-rNdav S R2ral Q
W-Q l raQ eEs�l eal kmS?W6Q l2y � �mTae-r 	 �Gdak)o TtU Q jaQ e�,+!gcS j9R Q e-rEl k � l e n Q R �-R Z &6v6e9T9RJr-S U0Z W6Q R Q�� Z R jaS earaQ e
l U n \']Nl Q � Q k��6Q R S n T9Rgl e&	 �Gdak	PgcZ9j9QEo Q l V n?Q l eaQ e�S T-U V Q �-R cS V n Q e ` S j9R Q U V9S eaV#kml n?Q l e9Q R  k��6v l n T-r9Q
� Z9e�\ ����kml nNraQ e#n l Q [ U n Q e � Q k��6Q R S n TaR Q e�l k	h Z9kmkgQ R \6]Nl QmU S l U Z e-S v Qgw�S R l S n l Z e�l euy � �2dak W6v Q l Wan
raS V Q V Q etdav Q l eaQ R+S v U+ral Q?eaS n cTaR v l i jaQJw�S R l S W6l v l n cS n \

180 190 200 210 220 230
80

85

90

95

100

105

110

Temperatur [K]

H
ö
h
e
 [

k
m

]

1

27.Mrz - 2.Apr 1999

4 Nächte
180 190 200 210 220 230

80

85

90

95

100

105

110

Temperatur [K]

H
ö
h
e
 [

k
m

]

2

1.-26. Mai 1999

18 Nächte

180 190 200 210 220 230
80

85

90

95

100

105

110

Temperatur [K]

H
ö
h
e
 [

k
m

]

3

20.Jun - 15.Jul 1999

14 Nächte
180 190 200 210 220 230

80

85

90

95

100

105

110

Temperatur [K]

H
ö
h
e
 [

k
m

]

4

6.-29. Nov 1999

13 Nächte

* +�+�-  - %�h9S l U Z e-S v Q �JS i j n kml n n Q v2raQ R � Q kg_
�6Q R S n T9R2T-ear?l jaR Q+y �-_ w�S R l S W6l v l n cS n \ ]JQ R��+Z � Q kg_
W6Q R+o Q l V nJr-S U+eaZ R kmS v Q?stQ U Z �-S TaU Q e-eal � Q S T'\

170 180 190 200 210 220
80

85

90

95

100

105

110

Temperatur [K]

H
ö
h
e
 [

k
m

]

1

1.-16. Mai 16.-20. Mai

170 180 190 200 210 220
80

85

90

95

100

105

110

Temperatur [K]

H
ö
h
e
 [

k
m

]

2

20.-23. Mai 23.-26. Mai

170 180 190 200 210 220
80

85

90

95

100

105

110

Temperatur [K]

H
ö
h
e
 [

k
m

]

3

20.-24. Jun 25.Jun - 2.Jul

170 180 190 200 210 220
80

85

90

95

100

105

110

Temperatur [K]

H
ö
h
e
 [

k
m

]

4

3.-9. Jul 10.-15. Jul

*,+	+�-  - � ]Nl Q c�+W6Q R V6cS eaV Q�o !Jl U i j9Q e��+Z R kmS v _
Tae-rth Z9kmkgQ R o TaU n S e-rEl k)s�S l2� Z W6Q e���T-eart` T-v l
� T-e n Q e+�0raS T9Q R eEQ n !+Sty � � S V Q \

�Jk r9Q e c�+W6Q R V9S eaVJo !Jl U i j9Q egraQ k �+Z R kmS v _'Tae-r?raQ k h Z9kmkgQ R o TaU n S e-rgU l i j n W-S R2o TgkmS i j9Q e#, U l ear
l e  WaWG\"29\ Z � Q !�Q l v UEkgQ j9R Q R Q�S Ta[ Q l eaS earaQ R [ Z v V Q earaQ
�JS i j n kml n n Q vJo TaU S kmkgQ e9V Q [ S U U n \0s#S e Q R d Q eae n
r9Q T9n v l i j�raQ e c�+W6Q R V9S eaV%� Z e�raQ R?]+Z9kml eaS e9omraQ UNj'cZ9j9Q R Q e�o Tak n l Q [ Q R V Q v Q V Q e9Q e�s�l eal kgTak�l k s�S l \
�JS i jtV Tan � ��Zai j9Q e�h9Z kmkgQ R o T-U n S ear%&-e-r9Q n+l k)`9Tav l6raQ R+T-kgV Q d Q j9R n Q  W-v S T9[GU n S n n \-]JQ R c�+W6Q R V S e9V
raS TaQ R n � Q !�Q l v UNQ n !+S�Z.��Zai jaQ e6\2]JS Ugp0l v r�raQ R?V v Z W-S v Q eYZ _ �Jl � Q S Ta_ stQ U Z �-S TaU Qtn R l �6ngS v U Z�S Tai j�[ cT9R
eal Q r9R l V QNp�R Q l n Q eto T#Tae-rEW6Q l�Z 	 L � !Jl R rEraQ RNh Z9kmkgQ R o TaU n S e-rte9Zai jEQ R R Q l i j n \

\ \



 T9[ V R Tae-rgraQ R�U n cZ R Q e-r9Q emPJl kmkgQ v U jaQ v v l V d Q l n2S k � S V Q�!JT9R raQ egr-l Q+kgQ l U n Q emb'l r-S R kgQ U U T-e9V Q egS T9[
r9Q e9Q e#Tae-U Q RJp0l v rtraQ RJs#Q U Z �6S T-U Q?W-S U l Q R nJl etraQ R��JS i j nNr-T9R i j9V Q [ cTajaR n \+� l Qgl e.�?S �G\ �mW6Q U i j9R l Q W6Q e
d Z9eae n Q e.!Jl R0l k�` S j9RUZ � � �gQ l e9Q eEZ �an l U i jaQ eE^2l v n Q R+Q e n !Jl i d Q v e�,-r9Q RJr9Q etp�Q n R l Q W�r9Q U$�NS v l Takg_ bGl raS R U
S Tai j�S k � S V QmQ R k#cZ V v l i j n \#� k �+Z � Q k?W6Q R�!JTaR r9QEral Q U Q R?o T9Q R U n?l e�raQ k n R S e-U �6Z R n S W6v Q e�bGl raS R?S T9[
� Q e9Q R l �6SEQ R [ Z9v V R Q l i j�Q l e9V Q U Q n o ngT-ear#Q UNd Z e-e n Q eural QmQ R U n Q e � Q k��6Q R S n TaR kgQ U U TaeaV Q e cT9W6Q R?S v v Q � S _
V Q U o Q l n Q etr-T9R i j9V Q [ cTajaR n�!0Q R r9Q e'\9]NS kml n+l U n�Q U0k#cZ V9v l i j#,9U �aU n Q kmS n l U i jaQC�Je n Q R U i j-l Q r9QJo !Jl U i j9Q e � S V _
Taear.�JS i j n _ p�Q ral eaV T-e9V Q e#U Z !Jl Q?v S eaV �6Q R l Zar-l U i jaQ?f+Q o Q l n Q e#Tae-r%�-v S e9Q n S R Q���Q v v Q eEo TtW6Q Z W-S i j n Q e6\

12 16 20 0 4 8 12
80

85

90

95

100

Zeit [LT]

H
ö
h
e
 [

k
m

]

Abweichung vom Mittel (28°N, 17°W)
19.-26. November 2000

T
e
m

p
e
ra

tu
ra

b
w

e
ic

h
u
n
g
 [K

]-30

-15

0

15

30

* +�+�-  - 3 ]Nl Q  W(!�Q l i j9TaeaV?raQ R � Q k��6Q R S n T9R
� Z k�s�l n n Q v'l etraQ R � Q !0Q l v l V Q e#PgcZ jaQ \

12 16 20 0 4 8 12
-30

-20

-10

0

10

20

30

Zeit [LT]

T
e
m

p
e
ra

tu
ra

b
w

e
ic

h
u
n
g
 [

K
]

Temperaturvariation in 87 km
19.-26. November 2000
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mittlere Temperaturen (28° N, 17° W)
19.-26. November 2000

Tagesmittel 06-18 LT
Nachtmittel 18-06 LT

Gesamtmittel 00-24 LT
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* +	+�- % � - 3 PgcZ jaQ eaS W-jGcS eaV l V d Q l n
raQ R+qmcTai daU n R Q T-i j-S R d9n Q R l U n l d

p�Q lm]Nl U daTaU U l Z9e9Q e cTaW6Q R�r-l Q Q �9n R Q k U n S R d Q e�h Z9kmkgQ R _
Q i j9Z9UEn R S ntj'cS T(&-V�Q l eaQ�^aR S V Q U n Q v v T-e9V S T9[ X0jaS earaQ v nmQ UtU l i j
W-Q lNr9Q R#qmcTai daU n R Q T-TaeaV r9Q R#qJS r-S R U l V9eaS v Q�Tak R Q l e9Quh9n R Q Ta_
�aR Z o Q U U Q#ZaraQ RET-k Q l ea[ S i j9Q
�6S R n l Q v v Q#q0Q '-Q �al Z e��#Y2R S d9n l U i j
v cS U U n?U l i j�r-S U?r-S r-T9R i j�T-e n Q R U i j9Q l raQ e�,'r-S U U?ral Q%��k��a[ S e9V9U _
U l V9eaS v v Q l U n T-e9V�[ cT9RER Q l e9Q�h9n R Q T+�aR Z o Q U U Q#v l eaQ S RET-ear [ cT9RmQ l ea_
[ S i jaQ*�6S R n l Q v v Q�q+Q 'aQ �al Z9e)9T-S raR S n l U i j-� Z9e r9Q R  e n Q eaeaQ e9_
'GcS i j9QtS W-jGcS eaV n \G]NStQ U?W6Q l k �Nh(��� ��q+S raS Rgl e �tcT-jav T-e9V9U _
W-Z R e#k#cZ V9v l i j�l U n ,6raS U+V Q U S kNn Q  e n Q eaeaQ e9[ Q v r#l e#U Q i jaU � Q l v _
[ Q v raQ Rgo T Tae n Q R n Q l v Q e T-ear U l i j U Z kml n � Q R U i jal Q raQ e9Q  e n Q e9_
e9Q e9V R cZ x Q eN[ cTaR'V9v Q l i jao Q l n l V Q0s�h+�2_ p�Q Z W6S i j n T-e9V Q egS k U Q v W6Q e
�+R n2R Q S v l U l Q R Q emv S U U Q e#, d S eaemQ l e9Q  e n !�Z R n�V Q [ T-earaQ e�!�Q R raQ e6\9]JS U2w2Q R j'cS v n e-l U2raQ R2Q �6Q d9n l � Q e  e n Q ea_
e9Q e�'2cS i j9Q e�W6Q n R cS V nKZa\ � �9\2]Nl Q U QEq+Q v S n l Z e�Q e n U �-R l i j n?Q l eaQ k h9l V9eaS v v Q l U n T-e9V9U � Q R jGcS v n eal U$� Z e
\a\ �#r-p
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v l i j�, raS U U2ral Q0w2Q R jGcS v n eal U U Q0[ cTaR2Q l e9o Q v eaQ0s#Q U U !�Q R n Q � W-v S T9Q$�NR Q T9o Q �Gl k S v v V Q kgQ l eaQ e?o !Jl U i jaQ egr-l Q U Q e
W-Q l raQ e��(�9n R Q k�!0Q R n Q eEv l Q V Q e�,9S W6Q R�Q l eaQJU n cS R d Q R Q � Q e-r9Q eao+o T9R0T-e n Q R Q eEp�Q V R Q eao TaeaVgS Ta[ !�Q l U Q e'\ ]JQ R
stQ ral S e v l Q V ngW6Q l0Q n !0S �a\ 2�r-pJ\�]Jl Q U�!0Q l U nEraS R S Ta[Njal e#,2raS U UgQ UmU l i juW6Q l+kgQ U Z U �6j'cS R l U i jaQ e h Z9kg_
kgQ R Q i j9Z9U+T-k)Q l e9Q ets�l U i j+�aR Z o Q U U+jaS earaQ v n ,-U l Q?S W6Q RJkgQ jaR j9Q l n v l i jtraTaR i j#h9n R Q T+�aR Z o Q U U Q�� Q R TaR U S i j n
!�Q R r9Q e'\a]Jl QNR Z n QNbGl eal QNl e  W-W'\6y 	9\ ��� Q R W-l e-r9Q n+ral Q?stQ r-l S e !0Q R n QN[ cT9R � Q raQ eEQ l e9o Q v eaQ eEPgcZ jaQ e9d S e-S v \
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* +	+�- % � - 0 PgcZ jaQ eaS W-jGcS eaV l V d Q l n
raQ U � T9R W6Tav Q eao _ YGS R S kgQ n Q R U

]Jl Q o Q l n v l i jaQ � jaS R S d9n Q R l U n l d)r9Q R qmcTai daU n R Q T-TaeaV d S eae
raT9R i jmral QJkml n n v Q R QJb6Q W6Q e-U o Q l n�raQ R+h n R Q TakgTaU n Q R�Wao !?\9ral Q+n Z _
n S v Q#U �6Q d9n R S v Qtp�R Q l n Q#U �6Q o l &ao l Q R n�!0Q R r9Q e'\�h9l Q%!Jl R ruU Z !�Z9jav
raT9R i j n TaR W-T-v Q e n QuT-ear S v U#S T-i j eal i j n n T9R W6Tav Q e n QuY2R Z o Q U U Q
W-Q U n l kmkNn \"��Q e-e kmS e S eae-l kmkNn ,0raS U UEraQ R#eal i j n n T9R W6Tav Q ea_
n Q  e n Q l v2j-S T+�an U cS i jav l i j#r-T9R i j�ral QgQ ear-v l i jaQgp�R Q l n Qmr9Q UNqJS _
raS R U n R S j-v U0W6Q ral eaV nJl U n ,ad S e-e#kmS e#l j-etS TaUJr9Q RNj9Z R l o Z e n S v Q e
� l earaV Q U i j !Jl ear-l V d Q l nJTae-r#r9Q R?PJS v W(!0Q R n U W-R Q l n QgraQ U+Q �6Q d9n l _
� Q e#q+S raS R U n R S jav U+eGcS jaQ R TaeaV U !0Q l U QNW6Q U n l kmkgQ e'\-hal eartr-l QNn Z _
n S v Q#U �6Q d9n R S v Q#p�R Q l n Q�Tae-rul jaRme-l i j n n TaR W-T-v Q e9n Q R  e n Q l v0W6Q _
d S eae n ,'v cS U U n?U l i j�ral QgR Q U T-v n l Q R Q e-r9QmU �6Q d9n R S v Qmp�R Q l n Q � � �2S v U
Q l e Y2S R S kgQ n Q R#[ cT9RtraQ e n TaR W-T-v Q e n Q e  e n Q l vJW6Q R Q i j-e9Q e'\"� e
 WaW'\'y 	a\ �tU l e-rtr-l Q���Q R n QgraQ R+R Q U T-v n l Q R Q e-r9Q etU �6Q d9n R S v Q etp�R Q l n Q?[ cT9RJr-l QNQ l eao Q v e9Q etp�Q Z W-S i j n TaeaV Q e
raT9R i j��JR Q Tao Q0r-S R V Q U n Q v v n \ ]Nl Q+raTaR i jaV Q jaQ earaQ0bGl eal Q"� Q R W-l e-r9Q n2r-l Q0s#Q ral S e(!0Q R n Q0[ cTaR � Q raQ egPgcZ9j9Q ead S _
eaS v \ ��U'o Q l V n�U l i j#, r-S U U2l k S v v V Q kgQ l eaQ e?raQ RGn TaR W-T-v Q e n Q � jaS R S d9n Q R2kml nGo TaeaQ jakgQ e-r9Q R2PgcZ jaQ0S eaU n Q l V n \
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* +	+�- % � - . PgcZ jaQ eaS W-jGcS eaV l V d Q l n
raQ R  U �6Q d9n Q k��+&6ear-v l i jad Q l n

 eaS v Z Vgo TEr9Q eEY�s�h(�uo Q l V Q etS T-i jtral QNkgQ U Z U �6j'cS R l U i jaQ e
h Z kmkgQ R Q i j9Z9UGl e?kml n n v Q R Q e?p�R Q l n Q e?Q l e9Q0S TaU V Q �aR cS V n Q  U �6Q d9_
n Q k��+&6ear-v l i jad Q l n , r6\ j6\ Q l eaQ  W-jGcS eaV l V d Q l n�raQ R0hal V e-S v v Q l U n TaeaV
� Z9k '-Q eal n !Jl ead Q v \  v U2Y2S R S kgQ n Q R�[ cT9R�r-l Q U Q U2Y�j'cS e9Z9kgQ e�!Jl R r
cT9W-v l i j9Q R !0Q l U Qur-l Q PJS v W(!�Q R n U WaR Q l n Q � � r9Q U�V S TaU U [ cZ R kml V Q eqgcTai daU n R Q T-ral S V R S kmkmU�� Q R !�Q e-r9Q n \6]Nl Q��JR Q Tao Qgl e  W-W'\Gy 	a\ �
o Q l V Q e?ral Q�Q l e9o Q v eaQ e  U �6Q d9n Q k�� &-e-rav l i j9d Q l n U !0Q R n Q , ral Q�bGl eal Q
� Q R W-l e-r9Q nJral Q?s#Q ral S e !�Q R n Q?[ cT9R � Q r9Q e#PgcZ9j9Q ead S eaS v \ ��U�!Jl R r
r9Q T9n v l i j#,ar-S U UJS v v V Q kgQ l e#U Q j9RNS T-U V Q �-R cS V n Q  U �6Q d9n Q k�� &-e-r9_
v l i j9d Q l n Q e S Ta[ n R Q n Q e�,0r-l Q U Q�l k Tae n Q R Q e p�Q R Q l i j r9Q R#s�h+�2_
h9i jal i j n Q euS k	U n cS R daU n Q euU l e-r�T-earukml n?o TaeaQ jakgQ e-r9Q RgPgcZ9j9Q
r9Q T9n v l i jtS W-eaQ jakgQ e'\
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U Q e
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!0Q U Q e n v l i j�U Q v n Q eaQ RNS T9[ \ �uS R T-k�U l Q?n R Z n o
� Q R V v Q l i jaU !0Q l U QJjaZ jaQ R � Q k��6Q R S n TaR Q eETae-rme-l Q r9R l V Q R0h'cS n n l V9TaeaV U R S n Q eucT9W6Q R j-S T+�an2W6Q Z W-S i j n W-S R+U l ear
Taear !Jl QJU l Q+Q e n U n Q jaQ e�,al U n0S v v Q R ral eaV U�!�Q l n Q R jal eEeal i j n"� Z9v v U n cS ear-l VNV Q dav cS R n \a]Jl QNb�cZ9U TaeaVgral Q U Q R+^9R S V Q
W-v Q l Wan$�JQ R e+�-T-e9d9n�!0Q l n Q R Q R
�Je n Q R U Tai j9TaeaV Q e'\
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� ���C�gTae-ruraQ U?Q �6Q d9n l � Q e q+Q d Z9kNW6l eaS n l Z9eaU d Z9Q �mo l Q e n Q e � � � � � �NQ e n U �aR l i j nmr-l Q U QtPgcZ9j9QtQ l eaQ k �Jl _
� Q S Ttd Z e-U n S e n Q e�S n kgZ U �6j'cS R l U i jaQ et]+R T-i daU \

*,+	+�- %�! - % w2Q R V v Q l i j
� Z e � Q k��6Q R S n TaR n R Q e-raUJS TaU
Y�jaS U Q e-j'cZ9j9Q e-kgQ U U TaeaV Q e � R Z n Q � R Q �+�6Q eadaT9R � Q e [ cTaR
h Z kmkgQ R Tae-r)� l e n Q R � kml n � R Q e-raU S T-U [ R Q kmr9Q e
q+S d Q n Q ea_ � U i j !0S R o Q%�NTaR � Q e+�+T-ear�bGl raS R Q �(�6Q R l kgQ e9_
n Q e&� W-v S T9Q��?T9R � Q � \

�JS i j ��v l kml e-l Q R TaeaV raQ U*��l e�'-T-U U Q U#r9Q R
U Z v S R Q e�Tae-r
V Q Z9kmS V9e9Q n l U i jaQ e  d9n l �al n cS n
!�Q R raQ e�j9Zai j�U l V e-l &ad S e n Q � R Q ear-U)ral Q U Q R
]+R T-i dajGcZ jaQ W6Q U n l kmkNn , ral Q W6Q l e9TaR�V Q _
R l e9V Q e � S j9R Q U o Q l n v l i jaQ e �Je n Q R U i jal Q raQ e Tak

�

�+, � \ �2dak%/ ` S j9Rtv l Q V Q e'\�s�l ntPJl v [ Q#raQ REW-S _
R Z kgQ n R l U i jaQ eEPgcZ9j9Q ea[ Z R kgQ v6d'cZ e-e9Q etS T-U0raQ e
� R Q ear-U2raQ R0]JR Tai d�'GcS i jaQ eEeaS j9QC	 Z2dak � Y�jaS _
U Q eajGcZ jaQ e��)Tae-r e-S jaQ ��	Gdak � h9S n Q v v l n Q e9_
raS n Q e+� kml n n v Q R Q � Q k��6Q R S n TaR n R Q e-raU ral Q U Q U
PgcZ jaQ e W6Q R Q l i jaQ U+S W-V Q v Q l n Q n$!�Q R raQ e6\-p�Q l'p�Q _
e9T9n o TaeaV raQ R Y2R Z &6v [ Z R k � Z e kgQ U Z9U �-jGcS R l _
U i jaQ e � Q k��6Q R S n T9R n R Q ear-U , !Jl Q+U l Q+S TaU�Tae n Q R _
U i j-l Q rav l i j9Q e q+S d Q n Q e9_#T-ear bGl raS R W6Q Z W6S i j9_
n T-e9V Q e Q R jaS v n Q e !JT9R raQ e�,?v S U U Q e U l i j S T-U
r9Q eukml n n v Q R Q e � Q k��6Q R S n T9R n R Q ear-U?r9Q RmY�jaS _
U Q eajGcZ jaQ e9_  e-S v �aU Q)S Tai j � R Q e-r(�-R Z &6v Q W6Q _
U n l kmkgQ e'\"� e  WaWG\Jy �9\ yuU l ear ral Q U Q�Y2R Z &-v Q
[ cT9R+h9Z kmkgQ R+Tae-r�� l e n Q R � R Z n Q � R Q � �6Q e9daTaR _
� Q e+�-o T-U S kmkgQ e?kml nGY2R Z &6v Q eNS WaV Q W-l v raQ n , ral Q
S T-U+T-e n Q R U i jal Q r-v l i jaQ etqJS d Q n Q ea_0T-ear#b'l r-S R _
W6Q Z W6S i j n T-e9V Q e�� ]NS n Q eueal i j n � S jaR Q U o Q l n v l i j
V Q n R Q eae n �+V Q !�Z9eaeaQ e*!JT9R raQ e6\6]Nl Q c�+W6Q R Q l ea_
U n l kmkgTaeaVEraQ RNT-e n Q R U i jal Q r-v l i jaQ e#Y2R Z &-v Qml U n
raS W6Q l�cTaW6Q R R S U i j9Q e-rmV9T9n \
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Meteor - Radar Juliusruh , Temperatur für h ~ 90 km
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