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4. OBSERVATIONAL EVIDENCE

An extensive 350 lm polarimetry map of the M17 molec-
ular cloud was obtained using the HERTZ polarimeter
(Dowell et al. 1998) at the CSO on 1997 April 20–27 and
2001 July 19 and is presented in Figure 6. Beside the total
flux (contours) and polarized flux (gray scale), this figure
gives a detailed view (with a beam size of’2000) of the polar-
ization vectors (or E vectors) across an area of more than
30 � 40. All of the polarization vectors shown have a polar-
ization level and error such that P > 3�P. Circles indicate
cases where Pþ 2�P < 1%. Overall, the appearance of this
map is in good qualitative agreement with results obtained
at 60 and 100 lm by Dotson et al. (2000). Details of the data
presented in Figure 6 can be found in Table 2.

As can be seen, both the magnitude and the orientation of
the polarization vectors are ‘‘ well behaved ’’ across the
map, in that, at this spatial resolution, the variations are
smooth and happen on a relatively large scale. The amount
of polarization is seen to vary from �0% to a maximum of
�4%, which is consistent with the bulk of observations
made on other objects at this wavelength. Another feature
that can easily be detected and that has important ramifica-
tions for our study is the depolarization effect discussed ear-
lier. A visual inspection will convince the reader that regions
of higher total flux have, in general, a significantly lower
level of polarization associated with them. This will be made

even clearer with the help of Figure 7, where we have plotted
the polarization level against the total continuum flux at 350
lm. As can be seen, there is an unmistakable anticorrelation
between the two parameters with a significant reduction in
the polarization levels for fluxes greater than approximately
250 Jy. This result is reminiscent of that published by Dot-
son (1996); see her Figure 6 for the polarization level as a
function of the optical depth at 100 lm for the same object.

We present in Figure 8 HCN and HCOþ maps of M17 in
the J ! 4 3 transition made at the CSO, using the facility’s
300–400 GHz receiver during a large number of nights in
the months of 2001 March, May, June, and August. As can
be seen, the two maps have a similar appearance and are
also not unlike the 350 lm continuummap presented in Fig-
ure 6. The beam size for these sets of observations is similar
to the HERTZ beam at �2000. This is a nice feature, since
our analysis will rest on comparisons of polarimetry and
spectroscopic data across the molecular cloud. We also
show in Figure 9 typical cases of spectra obtained that were
used to build these maps, along with a fit to their line profile.
We can see the level of signal-to-noise ratio (S/N) needed to
accurately fit the line profile (and their wings) and measure
the line width ratio defined earlier (which uses the variance
of the lines). Each spectrum used in this study required a
minimum of 8–10 minutes of integration (on-source) and
often much more.

4.1. LineWidth Ratio and the Polarization Level

We are now in a position to test the model presented in x 3
and the relationship it predicts between the ion-to-neutral
line width ratio and the polarization level in molecular
clouds.

We have, therefore, measured the widths �l; i and �l; n at
every position of our M17 maps and plotted the HCOþ/

Fig. 6.—HERTZ polarization map of M17 at 350 lm. All of the polar-
ization vectors shown have a polarization level and error such that
P > 3�P. Circles indicate cases where Pþ 2�P < 1%. The contours delin-
eate the total continuum flux (from 10% to 90% with a maximum flux of
�700 Jy), whereas the underlying gray scale gives the polarized flux accord-
ing to the scale on the right. The beam width (’2000) is shown in the lower
left corner and the origin of the map is at R.A. = 18h17m31 94, decl. =
�16�14025>0 (B1950.0).
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Fig. 7.—Polarization level vs. the total flux taken from the 350 lm
HERTZ polarization map of M17 shown in Fig. 6. The polarization levels
have P > 3�P or Pþ 2�P < 1%. The depolarization effect discussed in the
text is clearly seen.
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HHT 225 GHz Atmospheric Opacity - May 2001

��.4V#:&%/))�9B4�#��� ��[ovwZ�lo_u��acbop��$Z\_�]\�cps[ � ]
[�[o��a �� � x � bopsrut Z � b�lo["]�� ]
[�[o��a�[mac^�a�lm��Z\_Ja$Z\r �¢]<�
�� � �©�z �&��a6_JZ\^@]
bopsvwac[macb�`&]\l�bma�]\x��w��bmZ\v [o��a�l"a���Z\r�x§z � ��acbma�x�]
["]�]
bma6v�p�lmlmp¦r�t�[o��a6[mac^�a�lm��Z\_Ja�`&]\l
lo� � [*xuZ<`�rLkJa���] � lmaYZ
�0k�]\x�`�a�]
[o��acb�z

`P)�$;13=&)�%�~Q`P)h=A$-8�13.46H)P13 �`P #% 2U.45U13=&)h%/)�(�)�._g#)�%�(�$-J&.45o~#13 f1/)�>'1i13=&)h.,5K>'13%':&6�)�5Q1�$-5K8H?+)�%'EG #%'6
(0$;",.,JK%3$;1/.4 #5K>N:&>'.,5&Vf"X$-J�>' #:&%/(�)�>�BiCD=9:K>�~Q13=&.4>N13)�",)�>/(� -?+)@>')�>'>/., -5�`�$->ig#)�%'R�:&>')�EG:&"A13 f(�=&)�( 2U13=&)
(� -6H?A$213.,JK.,"_._1�R7 -Ei #:&%*.45&>'1/%/:&6�)�5b1*`h.41/=�13=&)�1/)�",)�>/(� #?+)LE $;(�.,"4._1/.4)�>�~+1/ n1/)�>M1�1/=&)L.45&>/)�%'13.4 #5�", #>'>
$-5&8H1/ ^?m)�%'EG -%/6 1/=&).(A%'>'1P(0$;",.,JK%3$;1/.4 #5K>�B�CD=K)*6� #>'1Z.46H?+ #%M1O$;5Q1i%/)�>':&"41�`�$;>Z13=K)@(0$-"4.,J&%/$;13._ #5� -E
13=K)�?+ -"X$-%'. *�$;13._ #5n?m ->/._13., -5$;5&V#"4)f$->T$LEG:&5&(�1/., -5 ;E!13=K)�)�",)<g;$;1/., #5dB

�!.,V#:&%')��FB_���U>'=& j`h>T1/=&) # 3 � 6�)0$->':&%/)�8�$;1h13=K)f13)�",)�>/(� -?+)^:&>'.,5&VH$�",$-J7>/ #:&%'(�)\� $ ��:&5&5
 #>'(�.,"4"X$213 -%O��.45HEG%/ #5b1P -E�1/=&)*>/)�(� #5K8A$-%'R\6�.,%'%/ #%�B!CD=&)c?&"4 -1Z>/=& �`h>P13=&)*>/.4V#5A$;" EG%/ #6k13=&)*(�)�5Q1/%3$-"
(O=A$-5&5&)�"� ;E�1/=&)�J+ #"4 #6H)<13)�%h$-%/%/$�R-B���513=K.,>h(�$->/)f13=&) 5T�.- # .,>h>'?&.,5K5&.,5&V�$;1h13=K)�6H)�(�=&$-5&.,(�$-"
EG%/)04Q:&)�5&(<R  -E =w�>*;ByCD=K)�>/ #:&%'(�)�.4>�",.,5K)0$-%'"_RI?+ #",$-%/.9*�)�8 `h._13= ?m ->/.41/., -5 $;5&V#",)$;1

5◦
EG%/ #6

13=K)�=K #%/.9*� #5oB�CD=&.,>�.4> �':&>'1f #5K)U)�
K$-6�?&",)�13$ 2-)�5WEG%' #6 $n>/)�1f -E�6H)�$->/:&%')�6�)�5b13>c`P)�6H$-8K)L1/ 
(0$;",.,JK%3$;1/)�13=&)\6�)0$->':&%/)�8 891/ =2-)�>L?A$;%3$-6�)�1/)�%/>�B�CD=&)\1/)�",)�>/(� #?+)\`�$;>L6� jg#)�8I.45S)�"4)�g;$213., -5S.,5
>'1/)�?&>^ -E

5◦
~!>'13$-%'1/.,5&V7EG%' #6

5◦
$-5K8SV# -.,5&V7:&?�13 

85◦
B ��5K)H6� #%/)�?+ #.45Q1^$;1

89◦
`P$->�$-"4>/ 

1O$ 2-)�5oB85*$;1O$c=A$0g#)DJ+)�)�5�8K)�6� 98&:&",$;13)�8�$-5K8UEG -%�)�$-(O=�>/(0$;5�$*g;$-"4:&)� -EA13=&) 8913 =2-)�>N?A$-%3$;6H)<13)�%/>
$-5&8� -EN13=&)L?+ #>/._13.4 #5�$;5&V#",)^=A$�g#)UJ+)�)�5W(0$;",(�:K"X$;1/)�8oB���.4V#:&%/) �FB4� �n>'=& j`h>c13=&)L%/)�>/:&"_13>*EG #%@13=&)



��� ��� �<������� � �<��� � ����� � �����6�	� 	
� �,	�� � ��� � � � �

0 30 60 90 120 150 180 210 240 270 300 330 360
hwp rotation angle [deg]

0

10

20

30

40

50

60

70

80

90

100

po
la

ri
za

tio
n 

m
od

ul
at

io
n 

ef
fi

ci
en

cy
 [

%
]

source at 5 deg

��.4V#:&%/)/�FB_��� � � ��� vwa�]\l � bma�x¢]
[6[o��aY[mac^�a�lm��Z\_Ja � lopsrut$]�^@]
k¢lmZ � bm��a�z�6ru^s�L[o��a�lopst�r�]
^ ��bmZ\v [o��a
��acry[ob"]
^4�"��]
rur�ac^ Z
�0[o��a�]
bob"]���p�l�_u^�Z\[o[ma�x§z���bobmZ\bml�]
bma£^�a�lml�[o��acr	����z

��
�(O=A$-5K5&)�"4>�BICD=&)�>')]6�)0$;>/:&%')�6�)�5Q1/>�?&%/ �g9.,8&)	:&>�$-(�(�:&%/$;13)7(�$-",.4J&%3$213.4 -5&>L -ET1/=&)76�)0$->':&%/)�8
?+ #>'.413.4 #5\$-5&V#"4)TEG #%Z6H #>M1P -E�13=K)c(O=A$-5&5K)�",>�B��A -%P)"
K$-6H?K",);~ (AV#:&%')��FB_��=�>/=& �`h>�1/=&)c(�$-"4.,J&%/$;13._ #5
 -E�13=&)f(�)�5b13%3$-"�(O=A$-5K5&)�" B

����� ���h�P���7
 �������h���Z�/�������7�����U���H�7� �  " #/# "

-�)P`Z)�%/)D$21�1/=&)��*�@CIEG -%�$@>/)�(� #5&8L13.46H)�8&:K%/.,5KV	�#$;59:A$-%MR �-�-���h`h.41/=�1/=&)�5K)�` #! #"'&f$hEG)0$;1/:&%M�
.,5KVL13=&) �.=�,L6�6 5@�!- #!B -S)�>/?+)�5Q1h13=&) (A%'>'1h8A$�R9>h #5	1/=&)f.45&>'13$-",",$213._ #5n -E�13=&)�?+ #"X$;%/.46�)�1/)�%
$-5&8I1/=&)	>/:&JK>/)34Q:&)�5Q1\$;",.,V-5&6�)�5Q1L ;ET1/=&)	 #?K13.4(0$-"Z>'R9>'1/)�6BwCD=&.4>L13.46H);~N.45IV#)�5&)�%3$-" ~N`P)	=A$-8
6L:&(O=�J+)�1'13)�%�$;1/6H ->/?&=&)�%/.4(�(� -5&8&.41/., #5K>@13=&$-5�8&:K%/.,5KV\13=&) (A%'>'1�%/:&5dB���.4V#:&%/) �FB_�B�H>/=K j`h>c13=&)
$;1/6H #>'?&=&)�%/.,(] -?A$-(�.41�R 6H)�$->/:&%')�8 $;1\1/=&)a -J&>/)�%'g;$213 #%MR 8&:&%'.,5&VS #:K%\>'13$�R $;1H13=&)]13)�",)�>/(� -?+)-B
��$-"4:&)�>P -E�13=&)* #?A$-(�.41�R\$;1 � � �����.*-~F6H)�$->/:&%')�8	JQR�13=&)*1/)�",)�>/(� #?+) >}>D%3$-8&.4 #6�)�1/)�%�~F$;%/)c?K", -1'13)�8
13 -V#)�1/=&)�%D`h._13=	13=&)�g;$;",:&)�>h6H)�$->/:K%/)�8:&>'.,5&VU13=&)fJ+ #"4 #6�)�13)�%/>PgF.,$L13=&) < � 6��2,/?&%' 9(�)�8&:&%/);B



��� �����������
	����	�
�������	�������������������������

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
channel number

15

30

45

60

75

90

105

120

135

de
m

od
ul

at
ed

 p
os

iti
on

 a
ng

le
 [

de
g]

89
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10
05

��.4V#:&%/) �FB_��� ���6r���]
^spskub"]
[ma�x�_JZ�lops[op�Z\r�]
rut�^�a«vwa�]\l � bma�x�� Z\b4x�p¦¥§acbmacry[8_JZ�lops[op�Z\r�]
rut�^�a�l0Z
��[o��a�lmZ � bm��a��
� Z\b�[o��a�©�0��"��]
rur�ac^�l�z�����]
rur�ac^�l ���q¬�� �q� ���J©����J©��j]
bma*r�Z\[�`�ac^s^(ps^s^ � v�psr�]
[ma�x�ky�w[o��a6lmZ � bm��a6kJac��] � l"a
[o��a 
���=��p�l�[mZyZwlmvP]
^s^ ]
r�x�[o��ac��t�psnia£^�a�lml���Z\r�lmp�lo[macry[�bma�l � ^s[ml�z

-2000 -1000 1000 2000

Q [counts]

-2000

-1000

1000

2000

U
 [

co
un

ts
]

0 10 20 30 40 50 60 70 80 90
source position angle [deg]

0

10

20

30

40

50

60

70

80

90

m
ea

su
re

d
 a

n
g
le

 [
d
eg

]

linear fit
corrected values

��.4V#:&%/) �FB_��= � {4|~}c�+� �&��a�vwa�]\l � bma�x ªy[mZ\�ha�l�_�]
b ]
vwaC["aCb"l�� � r���]
^spskub"]
[ma�x§z/"�Z\[op���a�[o��]
[Y`���acr�[o��a
lmZ � bm��aYbmZ\["]
[ma�l*ky�

90◦
[o��a�vwa�]\l � bma�x¢ªy[mZ\�ia�l�nha��c[mZ\b*bmZ\["]
[ma�l*ky�

180◦
z&�*�¦�
�q�+� �¢a�]\l � bma�x�_JZ�lmps[op�Z\r

]
rut�^�a�]\l«]£� � r��c[op�Z\r�Z
�§[o��a*lmZ � bm��a*_JZ�lops[op�Z\r$]
rut�^�a��q] ��[macb�[o��a*��]
^spskub"]
[op�Z\r�l�z��&Z\[o�Pps^s^ � lo[mb"]
[op�Z\r�l«bmaC��acb
[mZ�[o��a���acry[ob ]
^ �"��]
rur�ac^4Z
�8[o��a�]
bob"]��



��� ��� �<������� � �<��� � ����� � �����6�	� 	
� �,	�� � ��� � � ���

17 18 19 20 21 22 23 24 25 26 27 28
day of the month

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

ze
ni

th
al

 o
pa

ci
ty

345 GHz
225 GHz

HHT 225 GHz and 345 GHz Atmospheric Opacity - January 2002
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• CD=K) 5T�.- #�%/ -13$;13)�>�$;1�EG%/)34Q:&)�5&(�R
ω
�G)-B}V&B �KB �a�>*0�L$-5&8w13=&)n6H 98&:K"X$;1/)�8w>/.4V#5A$-"Z.,>

V-.4g#)�5�JQR�)34Q:A$;1/., #5	�FB_���KB��@El1/)�%�Vb$-.45H$-5K8\)���(�.,)�5&(<RH(� #%/%')�(<13., -5&>�~9._1�(�$-5\J+)h`h%/._1/13)�5\$->

V (θ) =
1

2
(Q cos 4θ + U sin 4θ)

� ,KB��#�

θ = ωt+ θ0
� ,KB �b�

`h=K)�%/)
θ
.,>�1/=&)	?m ->/.41/., -5Y$;5&V#",)\ -ET13=K) 5T�.- #�B8�A #%�13=&)	>3$ 2-)7 -E@>'.,6�?&",._(�._1�R#~�.,5w13=&)
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θ0 = 0
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θ0
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S
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Vi 	 6\$;8&)a -E N (∼ S/ω)
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S = 512
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Vi = V (ti) =
1

2
(Q cos 4θi + U sin 4θi)

� ,FB��Q�
θi = ωti

� ,KB �#�

• -�)f8&)0(&5&)f13=&)�1�`P 2N 4Q:A$;5Q13._13.4)�>
Si = 4 sin 4θi

~
Ci = 4 cos 4θi
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• -�)f(� #6�?&:K1/)�1/=&) �U5Q:&6LJ+)�%/>

X =
1

N

N
∑

i=1

Ci Vi =
2

N

[

Q

N
∑

i=1

cos2 4θi + U

N
∑

i=1

cos 4θi sin 4θi

]

Y =
1

N

N
∑

i=1

Si Vi =
2

N

[

Q
N
∑

i=1

cos 4θi sin 4θi + U
N
∑

i=1

sin2 4θi

]

-u=K)�5
N À 1

`Z)�=A$0g#)

1

N

N
∑

i=1

cos2 4θi =
1

N

N
∑

i=1

sin2 4θi '
1

2

� ,KB ,b�

1

N

N
∑

i=1

cos 4θi sin 4θi ' 0
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X ≡ Q
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Y ≡ U
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X ≡ − Q
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Y ≡ − U
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s = 1, 2, ..., 2S)
$-5&8W #5K)�>':&J&>/(�$-5

.,>D6H$-8&)� -E
Ws

?&=A$;>/)�>T #% 
T�.- # 1/:&%/5&>
(
.45&8&)�


w = 1, 2, ...,Ws)
BiCD=&)�%/)�8&:&(<13., -5 -E!13=K)
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• 5*)�>/?&.92-)� -E!1/=&)���
U>/.4V#5A$-"4>�B

• �9?&",._1�13=&)f>'(0$-5.,57.41/> 2S >':&J&>/(�$-5&>�~
S
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• �  -6H?&:F13)�1/=&)f59:&6LJ+)�% Ws
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@�!- # ?&=A$;>/)�>@.45&>/.48&)c13=&)
s
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• �@?&?&"_Rf1/=&)Z>/ -El1�`�$;%/)Z", 9( 2#��.45f13 @)0$-(O=L?K=A$->/);B�C�=&)P #:K1/?&:K1�$;%/)�1/=&)Z8&)�6H 98&:K"X$;1/)�8 �91/ =2-)�>
?&$-%3$-6�)�1/)�%'>h -E�13=A$21T?&=&$->/);~

Xsw(k), Ysw(k)
~&`h=&)�%/)

k
.4>�13=&)f(O=A$-5&5K)�"�5Q:&6LJ+)�%�B

• �  -6H?&:F13)�1/=&)f6H)�$-5	g;$-",:K)�>h -E Xsw, Ysw
$-5K8713=&)�.,%�g;$;%/.X$;5&(�)�.,57)�$-(�=>/:&JK>/(0$;5��

< Xs(k) >=
1

Ws

Ws
∑

w=1

Xws(k) , σ2<Xs>(k) =
1

Ws

Ws
∑

w=1

[Xsw(k)− < Xs(k) >]
2

< Ys(k) >=
1

Ws

Ws
∑

w=1

Yws(k) , σ2<Ys>(k) =
1

Ws

Ws
∑

w=1

[Ysw(k)− < Ys(k) >]
2

• 5*._g9.,8&)U13=&)H>':&J&>/(�$-5w.,5 S ?A$-.4%/>�B �*`h.4","N:K>/)�13=&)H.45&8&)"

p = 1, 2, ..., S

EG -%f13=K)H?A$-.4%/>
$;5&8n",$-J+)�"4> ���

= (2p− 1) $-5&8 ����� = 2p EG #%i13=&)@>/:&J&>'(0$-5	.45H1/=&) p ��13=\?K=A$->/);~&$->Z8& #5&)
.457>/)�(�13.4 #5;,KB_�#B��FB

• �  -6H?&:F13)�1/=&)�`P)�.4V#=Q1/>h -E!)0$-(O=]?A$;.,%� -E�>':&J&>'(0$-5&>

mp,X(k) =
1

σ2<X ��� >(k) + σ2<X ����� >(k)
, mp,Y (k) =

1

σ2<Y ��� >(k) + σ2<Y ����� >(k)

• �  -6H?&:F13)�1/=&) ���Q� �����n>/.4V#5A$;"dEG #%D)0$;(�=?A$-.4% �

< Xp, �� (k) > = < X �
	 (k) > − < X ���� (k) >
� ,KB_� �#�

< Yp, �� (k) > = < Y ��	 (k) > − < Y ���� (k) >
� ,KB_���b�
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• 5*)�%/ -13$;13)�)0$;(�=^g#)�(�13 -% (< Xp, �� (k) >,< Yp, �� (k) >)
13 @(� #6H?+)�5&>3$213)�EG #%�13=&) �*$->'6�R91/=

$;5&8713=&)f?A$;%3$-"4"X$;(�1/.4(�$-5&V-",)�%' -1O$213., -5oB

• � =&)�( 2	EG #%�1/=&)�$-5A$-"_R *�)�% �i._E!._1h.4>Dg#)�%'1/.,(�$-"o1/=&)�5713%/$-5&>'EG -%/6

X −→ −X

Y −→ −Y
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• � ���H?,1�/�*��2��`3�� 4V�2�����'4�������(�-E5�/2�������->�,����' �����=2���>@?���/�����.�/���'> �

Q(k) =

S
∑

p=1

< Xp, �� (k) > mp,X(k)

S
∑

p=1

mp,X(k)

� ,KB_� �Q�

U(k) =

S
∑

p=1

< Yp, �� (k) > mp,Y (k)

S
∑

p=1

mp,Y (k)

� ,KB_�B�#�

• � ���H?,1�/�*��2�f>��6�%�')����'7�������������8�/2�������->�,����' ���/�=2���>T?)���/�%�9�.�/���'> �

σQ(k) =
1

S

√

√

√

√

S
∑

p=1

1

mp,X(k)

� ,KB_� ,b�

σU(k) =
1

S

√

√

√

√

S
∑

p=1

1

mp,Y (k)

� ,KB_���#�
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• # ��#$���� *����/ !���8 !�������&>� !��R
P
�

P (k) =
√

Q2(k) + U 2(k)− fz2(k) � ,KB_���b�

`�2������

z(k) =
√

σ2Q(k) + σ2U(k)

�%�'
f
 4> � '��J 0�->� !�&VhE ��������� ��2)�%� �>,&> ��J"� '���������� 0����' ����? 0�� 0����#!# R��

f ∼ 1 �G�/�@>�2 4EA� �/�
*������>��2�*?"�#>� <�/ 4g��@J $�;>+�%''��'	JQR���2� ,��������/�� 0�;�/ !��>:���

Q
�%�'

U
��� �%� 2��.�I��#�B_~ ��
 
��#��B

�* 4g���� �/2��4'��()� !�� 0��� � ,KB_���b�D�-E
P
~: 0�IE ������~:��g���� `�2���

Q
���'

U
�%���4� � ���.�/��' JbR
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P
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�� � � �1 !���9������
 �����	�+�%���0~
� 
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�I2��-���������I���

P
 ����� ���������� �

σP (k) =
1

P (k)

√

Q2(k)σ2Q(k) + U 2(k)σ2U(k)

• # ��#$���� *����/ !��� '����������
p
���� ������ �/2�������6��#  0�;�/������ !���E� �:�/2��!����,�����

I
�%�'& !���*���������

σI
�:�-2)�"���

p(k) = 100
P (k)

I

#%$'& � ,��_��
b�
�%�'4 !���I���������I ��

σp(k) = 100

√

(

σP (k)

I

)2

+
(

P
σI
I2

)2 #%$(&

• # ���� !�� 0���(������#0� �

χ(k) =
1

2
arctan

[

U(k)

Q(k)
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f Iij
��2������

a
 ��-�/2�A; ��# &>5 7 7�5 � ��� � 5 
�34� 7�4 5 � �������������� 0��� � ���.�/���D����'

f
 ��-�/2�� � ��� �

4�,����	�(�������������� 0����� ���.�/��� - �������� G�� �������� 0���%2 �

• � ��� -,1�/� ��2�D�����%�,�%��#!,���B�%�' ��2�'���/���'����'E��������� � � �/2�D�������9��#0 *���',-)���/�%�9�.�/�����
� ���I�����62,� !��E

< qij > =
1

N

N
∑

k=1

qij(k) , σqij =
1

N

√

√

√

√

N
∑

k=1

(qij(k)− < qij >)
2

< uij > =
1

N

N
∑

k=1

uij(k) , σuij
=
1

N

√

√

√

√

N
∑

k=1

(uij(k)− < uij >)
2

• � ��� -,1�/�*��2��-"��#$���� *��%�/ <���='�����������H��-
[αi, δj, pij]

��2������

pij =
√

q2ij + u2ij

• � ��� -,1�/�*��2�����6�%�')����'7�����������9��-
[αi, δj, σpij

]

σpij
=

1

pij

√

σ2qij q
2
ij + σ2uij

u2ij

• 5 �	� $� ����� ��2��-"��#$�%�� 9*��%�� !���8'�	��������E

pijdeb =
√

p2ij − σ2pij

• � ��� -,1�/�*��2��-"� �� <�/ 0���(������#!�*�9��-
[αi, δj, χij]

��2�����

χij =
1

2
arctan

(

uij
qij

)

• 5 ��()�� � �9 !� !�D,� �/2������2���#0'
t
� �����/2��7�/���/��# -"�5�3���9��2)�%� �� 0#!# �"� ,�����' �/� �"���� 0'

-#!�����/ 0���+�����.�/����� ��2������ ��2�����B ��:��(�� ���� ()���%������ ������#�� ���
m
 �� �/2� ������� �%��#!,� ���

Iij
�5�����I�/2��-�9��-8��2���

t =< {Iij < m} >
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��2��' $� �����)�%# ��� ������ 0� �
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• �)���I��#0# ��2��� 0���+�/2)��� ���%�/ ���� �H�/2�������' <�/ !�����

Iij > t

pijdeb > σpij

-�����������' ����� ��#0#!� � �FE

� � ��#!��,#0�%�/� �/2���9� G1 0�>,� '�	�������-����-"��#$���� *��%�/ <���
L

� � ��#!��,#0�%�/� �/2��#!��������2( 0� - G���#��I��� �����62�������������E
lij = n pijdeb/L

� 5 �/�"� �/2�� ����������� � � ����� -"������;�.�

vα = lij cos (π − χij)

vδ = lij sin (χij)

 0�8��2���������/��� ���5�/2��� !� -
i, j
23� �����I�/2�*�/�%�6��# -"� �3��� �9��- �

�	�+" 
�������)������������
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166.6± 0.6
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0 . C�I�� � C . � � I�C�� 0 ��M���� ��� �JC � � �
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.10 C�I��JI C . � � I�I�� C ��� � � ��� � � � �JC
.�. C�I��JC C � �JM I�C�� � � ���JM ��C�� . � �JC
. � C�C�� . I�� �JM I?. � M ��0�� � � ��� � � � �
.1M C�I��JI C�0�� � I�� � � ��0��JM � ���JM � �JC
. � C�C�� . I�C�� � I����/. ��� �JC � � �JM � � �
.�� C�C�� . C�0�� � I�� �/. ��C��JM ��M��JI � � �
. � C�C�� . I�C��JI I������ ��I���� � � � � � � �
. � C�C���� I�I���� I ��� � ��� � � ��C��JC � � �
.1I C�I�� � C ���JM C�� � � ��C��J0 � ����� � �JC
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�%�)��#�� �����
pISP

#%$'&
χISP

#
◦
&

:
0.36± 0.12 49.8± 3.2

�
0.26± 0.15 33.8± 6.2

� � �#0� ��� ��E �7���%���%��#!,����� � �/2���> � ; � ���+�/2�*���3������� '3��,�/�%�� 0������� � �/2���-"��#$���� 0�@���������

�	�� !'������D���F�@����#0�%�/ !��� �"�����3����� �/2� > � ; ���'4�/2�-��#0� �%�%�� 0���7������#0�-����'7��2�����	� ����� ���#��=�/2�
���������%��#!,��� �� !#0# �"� �������5����',� ����� ��2� ')�%�6� � �I2� �9�����,����#0,���� �����+��2�5���E 0�4�6� �#0� � �����
4 ����� ��2��,���2  <�B ��B� ���9��#!# � � �����

)
�/2� > �?;  �� �/� ;����  !���/�8�%������,���* 0� �/2�>')�%�/�=����',�.�/ 0��� �

�I2�(���3� ���/� ;���� -)�������9�.�/�����@��� �/2��> � ; ���������	��-"���' !��� �/�&� �� ������ ����,������ ��2�� ���(�/���/��#
 0�;�/������ <�0�= ��

I0
�����

QISP =
I0 pISP√

2
cos 2 χISP

UISP =
I0 pISP√

2
sin 2 χISP
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S/N > 3 sigma
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irsq^+l iBsfd:a
m o ��a g s���a^+}DiB��a�d:c+y s g 320′′ × 320′′ m �Gi@iB� a � � o ir��a �+�&� � ��� ISv"� y�a�c ; ^
}LiB� a g ^�v�`~w�a�|>c g
8.4 ± 1.2 J
p � ��a�c+d�z�c
i

∆α = −28′′,∆δ = 33′′
}_`r^�d iB� aCc+� g ^�efv iBa >� �Vhxy�^ g sfirsq^�l g u�s�j�a�l��pZh�`~sqt��Sc
`Bc+lCakiQc+enm � 4 � � 4 �?z+|7��ak`raU^+v�`bd�c
yZs g w�akl�ira�`rakt�m o ��a7d�c
y g � ^F| g ir��a7y�^�eqc+`rs���c
iBs�^�lj�a�w?iB^+` g `r^
i#c
ira�t���p

90◦
iB^ g ��^(| ir��aAt�akt�v�w�akt�d:c+u�l�a?iBsfw('Sa�eft�t�sq`~a�wkirsq^�l g m��Lefe{y�^�eqc+`rsfdZakiB`~sfw

t�a?iBa�w?iBsf^�l g sql�ir��aRd�c
y�c+`raA�-a?irira�`]iB�Sc+l
1 σ

m
"S`~^�d�c0t sq`rakwkiRwk^�d:y�c+`rs g ^�l���a?i1|/a�a�lM^�v�`Ay�^�eqc+`rs���c6iBsf^+l�d:c+y�c+l�t '�u�v�`ra ��m 	�� �
'�u�v�`raC�

sql �>akv iB� a�`Ga?i7c
enm � 4 ��� 4 c�� �b|/aVw�c
l g a�aAc�wk^�`r`~a�e�c6iBsq^+l:��aki�|>aka�l�iB��aLt�akt�v�w�akt0d�c
u�l�akirsqw 'Sa�eft
c+l�t3iB� a]t�sf`rakwkiBsf^�l3^+}Kir��a]^+v i IS^(| g sql�iB� a g ^+v�`rwka+m o ��a]y�^�e�c
`rs���c
irsf^+l g squ+lSc+e�s gHg v����~a�w?i�ir^ViB��at�aky�^�e�c+`~s���c
iBsf^+l�a �{akwki�z�u�^�sfl�u�iB^(|Gc+`~t�iB� a@d:^ g iIsfl�ira�l g a:c+`ra�c g ^
}>ir��a g ^+v�`rwka+z���a���c(j)sql�u�sql
iB� a g c+d@a/|Gc�p3c g |>a>}_^+v�l�t3sfi���a��Sc�j�a g sfl�eq^(| .�d:c grg�g i#c
`�}_^�`~d:sfl�uD`~a�u+sq^�l g m >�l3ir��a>l�^�`~ir�Cc+l�t
g ^+v iB��a�t�u+a g ^+}QiB��aZw�ef^�v�t{z���^(|>akj�ak`�z�|>aZw�c+l g a�aZiB�Sc6iRir��a g iB`~^�l�u�a g iIy�^�e�c+`~s���c
irsf^�l g squ+lSc+e g
� t akiBakwkira�t�iB��ak`raIc
i7d@^�`~aVir�Sc+l

4 σ
�Gc+`raRc+efsqu+l�a�t0c
eq^�l�u�iB��aRt sq`rakwkirsq^�l�t�akt�v�wka�t���p �/a�v ir��a�`

akiCc
enm � 4 ��� 4 c��V}_^�`Iir��a�e�c+`~u�a�`Id@^�eqakw�v�eqc+`R^�v i IS^F| g ^+}]ir��a g ^�v `rw�a
m o ��s g s g c+l sfl�ira�`ra g irsql�u`ra g v�e�i>iB��c
iGs g |/^�`~ir��p:^+}�}_v�`2iB��ak`>sql�j+a g irsqu�c6iBsq^+l@|7sfir�O^�v�`/y�^�e�c
`rsfd@a?iBa�`kz�c
i>t�s��-a�`~a�l�i]c+l�u+v�e�c+`
g w�c+eqa g c+l�t�c
i7t�s �{ak`rakl�i7|>c(j�akeqa�l u+iB� g m
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�L��^+v iDira�l�p�a�c+` g c+u�^�z�iB��aD'�` g i g iBaky g |>ak`ra%iBc ;+aklxir^F|Gc
`rt g v���d@sqefefsfdZakira�`7y�^+e�c+`~sqdZakir`~p+zSv g .sql u g sql�u+eqa�. y�s���a�e=��^�ef^�d@akiB`~sfw3`ra�wka�s�j�a�` g m �sql�a�c+`Ry�^+e�c+`~s���c
iBs�^�l�^+} g v ��d:sfeqefs�d@a?iBak`Aw�^+l�iBsfl)v�v d
`Bc
t�s�c
irsf^�l w�c+l ��a�y�`~^)t�v�w�akt ��p ^�y irsqw�c+eqe�p iB��sfl g p)l�w#��`~^+iB`r^+l akd:s grg sf^�l ^�`Z��p iB��a�y�c+`~irs�c+e
d:c+u�l�a?iBsfwCc+efsqu�l d@a�l�iA^
}/a�eq^+l�u�c
ira�t�t�v g iIu�`rc+sql g m o ��a 'S` g iRi�p)y-aZ^
}/y-^+e�c+`~s��ka�t�`Bc
t�s�c6iBsf^�l�s gt�^�d@sql�c+l�i=sqlCa �)ir`Bc+u�c
e�c+w?iBsfwG^����~a�w?i g eqs�;+aG`Bc
t�sq^�u�c+eqc ��sfa g c+l�t@c+wkirsfj�a]u�c
e�c+w?iBsfwGl�v�w�efa�s |7��sfeqa>iB��a
g akw�^�l t0i�p�y�aVs g w�^�d@d@^�l�sqlOu�c+eqc+wkirsqwDwkeq^+v�t g eqs�;+aLd@^�efa�wkv�e�c+`Q^�v i IS^(| g z g iBc+`>}_^�`~d:sfl�u%`ra�u+sq^�l gc+l�t�y�`~^+iB^ g iBakeqe�c
`]a�l�j�a�ef^�y�a g m >�l���^+iB��w�c g a g z-d�c
u�l�akirsqwAd:^�`~y���^�ef^�u
pOw�c
lx��a%t�akt�v�wka�tx}_`r^�d
iB� aDt�sq`~a�w?iBsq^+l g ^
}�y�^+e�c+`~s���c
iBs�^�lCj�a�w?iB^�` g z�c
l�t�y�^�eqc+`rsfdZakiB`2pZc6i/d:sfefefs�d@a?iBa�`�c+l�t g v���d@sqefefs�d@akira�`
|Gc�j�a�efa�l�u
iB� g w�c
l ��aOd:^�`~a�y�`rakw�s g aOir�Sc+l sql ir��a�^+y iBsfw�c+e/c+l�t `Bc+t sq^�`~a�u�sfd@a g zH|7��ak`ra g w�c6i .iBak`rsfl�u:c+l�t�"Kc+`rc+tSc(pO`r^+iBc
iBsf^�l0t�^�d@sql�c
iBaViB� a%y�^+e�c+`~s��ka�t g squ�l�c+enm o ��a%u+^�c+e�^+} g v���d@sqefefs�d@akira�`
y�^�eqc+`rsfd@a?iB`~p%s g ir��a�`~ak}_^�`~a]iB^Rd:c+y3iB� a7y�^�eqc+`rs���c6iBsf^+l3ySc
irira�`~l@^+}�ir��a g a g ^�v�`rwka g |7s�iB�Cir��a7� squ��0.
a g iRy�^ g~g sq� eqa3c+l�u�v e�c+`D`ra g ^�efv iBsf^�l�m �Gi g v ��d:sfeqefs�d@a?iBak`U|Gc(j�akeqakl�u+iB� g z�iB��a3sfl g i#c
��sqefs�irsfa g ^
}�iB��ac
ird:^ g y���ak`rsqw:ir`Bc+l g d@s grg sq^�l w�c
l ��aOe�c+`~u�a+zbc
l�t u�`r^�v l�t �Sc g a�t y�^�e�c
`rsqdZakir`rsfw@^�� g ak`~j
c6iBsq^+l g z`ra�=�v�sq`~sql�u���sfu�� c+wkw�v�`rc+w?p ^(j�a�`@y�a�`~sq^)t g ^+}Ld@sql�v iBa g iB^���^+v�` g zGc+`ra0ySc+`2iBsqwkv�eqc+`re�p w#�Sc+efeqakl�u .
sql u�m3>�l�ir��a%e�c g iU}_a?| p�a�c+` g z-u�`~a�c
i g iBa�y g ��c(j�a%��a�aklxi#c ;+akl�sfl���^�ef^�d@akira�`7t�a?j�a�ef^�y�d@a�l�iVc+l�t
iBakw"� l�^�ef^�u+p+zKc+l�t�iB^)tSc�pO|>aRw�c
l�d:c ;+aAv g aR^+}Heqc+`ru�aAc+`~`Bc�p g ^
}Ht�a?iBakwkiB^+` g m

o � a�c
sqd ^+}Rd�p %b��m ?%mGy�`~^ �~a�wki�|Gc g ir^ y�`r^(j)sqt�a�iB� a�-�sfeqefsfdZakira�`:c+l�t h�v���d@sqefefs�d@akira�`
� g iB`~^�l�^�d�p � `r^�v y�c
i�- % > } � |7s�iB��c�y�^�eqc+`rsfd@a?iBa�` g v�s�i#c+� eqaI}_^�`Dir��aCc+`~`Bc�p g ^+}���^�eq^+d:a?iBak` gt�a?j�a�ef^�y�a�tMsql�iB��a@u+`r^�v�y	� gRo akw#��l�^�ef^�u�sqw�c+e ?Ls�j�s g sf^�l�m o ��aZ|>^�` ;x|Gc gIg i#c+`2iBakt�}_`r^�d g wk`Bc
irw"�c+l�t u+`rak| v�y }_^�efeq^(|7sfl�u�iB��a�sft�a�c ^+}Ic j�ak` g c
iBsfeqaxsfl g ir`rv�d@a�l�i�zUc y�^�e�c+`~sqdZakira�`:w�c+ySc+��efax^+}
u�s�j�sfl�u�u�^)^)tM`ra g v�e�i g |7sfir� c
l�p�^+}>iB��a - % > } � ��^�ef^�d:a?iBak`Ic+`r`Bc�p g z=c+l tLISa ��sq� eqa@a�l�^�v u�� ir^
��a�sql g i#c+efefa�t c
i3c+l�pM^
}]iB� a:iBa�efa g w�^�y�a g c+wkw�a grg sf��efa�ir^xiB� aOu+`r^�v�yM|7��a�`~aO�-^+eq^�d@akira�`%c+`~`Bc(p gc+`~aDsfl:^+y�a�`Bc6iBsq^+l�m5�>^�v l�t�a�t���pCiB��a g aDw�^�l g iB`Bc
sql�i g z)sfl:t�a g sfu�l�sfl�u %�^+e�RcA|>aU|>ak`raDd:^
iBsfj6c
iBakt



� � � � 	�� ��� ��� � 	����

iB^!'�l�t0v�l)v g vSc+e g ^�eqv irsq^�l g z g v�w#��c g iB� aA`raCISa�w?iBsf^�l�i�p)y�aR��c+ef} .n|Gc(j�aLy�eqc
iBaL^�`>ir��aAwk^�l�irsql)v ^�v g
g y sql�l�sfl�u@iBakw"� l�s =�v�a
m >�l�iB��a%akl�t�z�iB��a g a�w#��^�sqwka g u�c(j�a%^�v `Dy�^�eqc+`rsfd@a?iBak` g y�a�wks�c+e�d@a�`~sfi g c+l�tcCir^�v�w#��^+}Hv l�s =�v�akl�a g~g m

� a:�Sc
tMiB^�|>^+` ;�ir��`r^+v�u���iB��a:t a g sfu�l c
l�tMir��a:y�`r^)t v�wkirsq^�lM^
}]d:c+l�p�^+}>iB� a:a�efa�d@a�l�i g^+}H|7��sfw"��iB��a%y�^+e�c+`~sqdZakira�`7s g d:c+t�a#�Q}_`r^�d iB��a%y `r^)t�v�w?iBsf^�l�^+}=��sfu��0.�=)v�c+eqs�i�pOe�c
`ru�aA|7sf`ra .�u�`~sqt
y�^�eqc+`rs���ak` g iB^�ir��aZt�a g squ+l�^+}Qir��aZ`raCISa�w?iBsf^�l�i�p)y�a@�Sc
ef} . |>c(j�a3y�e�c6iBa g z�}_`~^�d iB��aZt a 'Sl�s�iBsf^�l�^+}
iB� a���a g i g iB`rc
iBaku�sqa g }_^+`Dw�c
eqsf��`Bc
irsf^+l g c+l t�^�� g a�`2j
c
irsq^�l g iB^:ir��a%|7`~sfiBsfl�u@^+}=iB��a g ^+}�i�|Gc+`~a%}_^�`tSc
iBcMc+w�=�v�s g sfirsq^�l{z/tSc
i#c�`rakt�v�w?iBsf^�l c+l�t }_^�`ZiB��a�u+`Bc+y�� sqw�c
e7y�`~a g a�l�i#c
irsq^�l ^
}ViB� a�y�^�e�c
`rs���c .
iBsf^�l�`ra g v�e�i g m %�^�e�Rc0�Sc g d�c+l�p�w"�Sc
`Bc+w?iBa�`~s g iBsqw g sql�w�^�d@d@^�l�|7s�iB�M^+ir��a�`Iy�^�eqc+`rsfd@a?iBak` g }_^�`d@sqefe�sfdZakiBak`]c+l�t g v���d@sqefefsfdZakiBak`>|Gc�j�a�efa�l�u+ir� g m->�l g ^�d@aIc g y�a�wki g zK��^(|>akj�ak`Ds�i7s g v�l�s =�v�a
m� v�`Ry�^+e�c+`~sqdZakiBak`At ^)a g l�^+iIv g a:c+l�p�wk`~p g iBc+e�^�`R^+ir��a�`R`~ak}_`Bc
wkiBs�j�aZ^�y irsqw�c
e=a�efa�d@a�l�iAiB�Sc6i
w�^+v�eqt y�`~^)t�v�wka g a�eqakwkirsfj�axc+� g ^�`~y iBsf^�l ^+}Lir��a�sql w�^�d@sfl�u�`Bc+t�sqc
iBsf^+l�m > i:v g a g ^�l�e�p d@akiBc+eqefs�w
`raCISa�w?iBsf^�l g c+l�t0iB� s g u�s�j�a g s�i]j�ak`~p0ef^F| sql g a�`2iBsf^�l0ef^ grg c+l�t���sfu��0a �:wksqakl�wkp+m

%�^+e�Rc�s g irv�lSc+� eqa#� g sfd:y efpx��p�c
t �~v g irsql�u�ir��`raka g wk`ra?| g s g a�l�^�v u���ir^ g |7s�iBw#��}_`~^�d�^�l�a
^�y�ak`Bc
irsql�u:|Gc(j+a�eqakl�u+ir��ir^0c
l�^+iB� a�`�z-}_`r^+d ^�l�a�`ra�wka�s�j�a�`LiB^�c+l�^
iB��ak`�m �>a g sqt a g ir��s g z %�^�e�Ic � giBv lSc+��sfeqs�i�p�w�c+l���aCv g a�t�iB^Oir`Bc+l g }_^�`rd ir��aC�Sc
ef} . |>c(j�a3y e�c
ira�iB^0c =�vSc+`2iBa�` . |Gc�j�aZy�eqc
iBa%|7sfir�
a�c g a+z�c
l�t�iB� a g c+d@aDsql g iB`rv d:akl�i>w�c+lO��aLv g aktOiB^�y�a�`2}_^�`rd c+e g ^%w�sq`~w�v�eqc+`Qy�^�eqc+`rs���c6iBsf^+l@^�� g ak` .j
c
irsq^�l g m

o � a�`Bc
t�s�c6iBsf^�l s g d@^)t�v�eqc
iBakt t�sq`~a�w?iBefp ��p %�^�e�Rc z�|7sfir��^�v iZir��a�l�aka�t }_^+`@c�w"��^+y�y�sfl�u
g akw�^�l tSc+`~p�d@sq`r`~^�`km o ��aCd@^)t�v�eqc
iBsf^+l�}_`ra�=�v�akl�w?p�w�c+l���a3dCv w"����sfu���ak`LiB��c+l�|]��a�l�v g sql u0c
|>^�� ��eqak`�zbc+l�t iB��a�y�^�e�c+`~sqdZakira�`Iw�c+l ��aOv g akt a?j�a�l sqlMiBakeqa g w�^+y�a g |7s�iB� c)'���akt g akw�^�l�t�c+`~pd@sq`r`~^�`km�"Sv `~iB� a�`rd@^�`~a+z=iB��aOy�^�e�c+`~s���c
iBs�^�l g sfu�lSc
e g c+`~a�`~a g ir^�`rakt ��p t�sfu�sfiBc+eQy �Sc g a . g a�l g sfiBs�j�at�a?iBa�w?iBsf^�l�c+l�t�l�^
iA��p)'�irirsql�uOc g sfl�a�|>c(j�a3ir^0c�l�^�s g a�. t�^�d@sflSc
iBakt g sfu�lSc+e z{c g s g w�^�d@d@^�l�e�p
t�^�l aIsfl0^+iB� a�`7y�^�eqc+`rs���c
iBs�^�l�a ��y�a�`rsfd:akl�i g m

o � a�iBa g i g c
i3iB��aOira�eqa g wk^�y�a g ��^F|/a�t iB�Sc
i %�^�e�Rc�w�c+l u�s�j�a�� squ�� =�vSc
eqs�i1pMy�^�eqc+`rs���c6iBsf^+l
tSc
iBc m	>�lMySc
`~iBsfw�v�eqc+`�z�s�iRw�c+lMy�`~^)t�v�wka:e�c
`ru�aCy�^�eqc+`rs���c6iBsf^+l�d:c+y g |7s�iB����squ+� g sfu�lSc+e . ir^ . l�^+s g asql c `~a�e�c6iBsfj�akefp g ��^+`~i�irsqd@a+m �LySc+`2i�}_`~^�d ir��axw�c+efsq� `Bc
iBs�^�l g c+l�t ir��a�iBakw"��l sqw�c+eUiBa g i g z]|>ad:c+t�aU^�� g a�`2j
c
irsq^�l g ^
} g akj�ak`Bc+e-t�s �{ak`rakl�i g ^�v `rw�a g m � l:ir��aD��eqc ��c+` �! 4 �#"R|>aLt akiBakwkira�t�efsql�a�c+`
y�^�eqc+`rs���c
irsf^+l c
i@c�eqa?j�a�eG^+}

5.6 ± 0.3 �Om "Sv�`2iB��ak`rd@^�`ra
zb|>a0^�� g a�`~j�akt c�j6c+`rsqc
iBsf^�l ^+}Uir��a
y�^�eqc+`rs���c
irsf^+l y�^ g sfirsq^�l c+l�u�efaO^+}Dc+��^+v i

14◦
sql g akj�akl tSc�p g m � l�a�d@^�`ra�y�^�sql�i . eqs ;+a g ^+v�`rwka+ziB� a =�vSc g c+` 	 ��� �76 � � 4 z g ��^(|>a�t�cZt a�u�`~a�aI^+}Hy�^�eqc+`rs���c6iBsf^+l�t�akira�w?iBa�tx��p %�^+e�RcZc
i]iB��aAj
c+efv�a

^+}
4.6 ± 0.5 ��m � ir��a�` 	 4 � �(3 g |>ak`ra@^+� g ak`~j�a�tM��v iRl�^�y�^+e�c+`~s���c
iBs�^�lx|Gc g t�a?iBa�w?iBakt c+l t
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|>a@u�sfj+a@� a�`ra@^�l�e�p�v�y�y�ak`%efsqd@s�i g m �U^F|>a?j�a�`kz�iB��a@��a g i�`~a g v�efi g c+`raZu�sfj�aklM��p�iB��a@eqc+`ru�aCy�^ .
e�c
`rs���c
irsf^+l d:c+y ^
} � `~sq^�l � -  /. 	+m "S^�`3iB��s g d�c
y�zQ|/a�wk^�eqefa�w?iBa�t ����^+v�` g ^+}Lsfl�iBaku�`rc
iBsf^�l
iBsfd:aRc+l t�iB� a%y�^�eqc+`rs���c6iBsf^+l0t�a?iBa�w?iBsf^�l g c+`~aRj�a�`2p�c+w�wkv�`Bc
ira+m � t�a�y�^�eqc+`rs���c6iBsf^�l0a �{akwkiLs g c+e g ^^�� g a�`2j�a�t�m � ir��a�`Di1|>^Oy�^�e�c
`rs���c
irsf^�l�d:c+y g c+`~a3y�`~a g a�l�ira�t�� a�`ra
m � l�a3s g iB��a7'�` g iAt akiBakwkirsq^�l^+}Dy�^�eqc+`rs���c6iBsf^+l sql ir��a�>� �Ah g ^�v�`~w�a �������#�76 ���
�!��z�c�d:c grg sfj�a�y�`r^
iB^ g iBa�efe�c
`�^�� �~akwki�m o ��a^+ir��a�`�s g y�`ra g akl�ira�t ��ak`raO^+l�efp�iB^ g ��^(| ��^F| %�^�e�Rc�u�s�j�a g w�^�l g s g iBa�l�iC`~a g v�efi g akj�a�l sfl eq^(|
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I [Jy] Q [Jy] U [Jy] p [%] χ [◦]
4 4 " ��m�� � 5.05± 0.66 −0.041± 0.080 0.086± 0.089 1.78± 0.75 57.9± 12.4

0.121± 0.078 0.212± 0.084 4.15± 0.92 30.0± 6.9
4 4 "�" m 	 	 3.78± 0.49 0.045± 0.087 0.238± 0.098 5.15± 0.60 39.6± 4.3

−0.002± 0.086 0.206± 0.094 3.98± 0.22 45.3± 3.2
4 � ��� m�� " 4.34± 0.56 0.003± 0.094 0.199± 0.081 3.34± 0.13 44.4± 3.0

0.002± 0.104 0.184± 0.072 2.77± 0.10 44.8± 2.9
4 � � 	�m 	 4 4.15± 0.54 −0.012± 0.089 0.141± 0.075 1.45± 0.44 47.5± 9.2

0.011± 0.101 0.235± 0.072 4.63± 0.19 43.5± 3.0

o c+��efa��%m�	 ���]���2�V!1�B����1�\*6�]�1�A�����7��P�$1�B!�*(����������$Q8"��!�!����#	@�����Q���09��! ! ��" � ;R�'�ZY6���+�)��!�JZ;(X(X(;�, �b�
�"��82�0�B� �
82�0EH�B!1�V� �B! ����! �R�#	0�����V�1���2���#�� � �R�"��$���!1� �R�r�+�D����	O� EH�3� �����!����?��������� �R�"��$���!1� �R�B�
�1$$������]� �B!/���)��'J��#�B!/8#����	�&(��!2���������&%r,



����� ����� ���	����� �
������	���	��������� �,�

��� �����
���

I [Jy] Q [Jy] U [Jy] p [%] χ [◦]
4 4 "�� m�"�� 15.14± 1.66 −0.545± 0.109 0.694± 0.135 5.70± 0.46 64.1± 3.6

−0.456± 0.117 0.689± 0.144 5.30± 0.44 61.7± 3.7
4 4 "�� m�"�" 15.85± 1.74 −0.488± 0.126 0.684± 0.138 5.15± 0.48 62.8± 3.8

−0.585± 0.143 0.527± 0.138 4.78± 0.70 69.0± 5.0
4 4 "
��m���" 15.73± 1.73 −0.452± 0.122 0.734± 0.134 5.34± 0.43 60.8± 3.6

−0.499± 0.117 0.676± 0.132 5.20± 0.46 63.2± 3.8
4 4 "�� m�"�" 15.79± 1.74 −0.123± 0.109 1.103± 0.088 6.96± 0.14 48.2± 2.9

−0.496± 0.086 0.860± 0.083 6.24± 0.30 60.0± 3.1
4 4 "�" m��
� 14.87± 1.64 −0.241± 0.087 0.985± 0.095 6.75± 0.18 51.9± 2.9

−0.233± 0.094 0.771± 0.081 5.34± 0.21 53.4± 3.0
4 � ��� m��
� 13.62± 1.49 −0.200± 0.083 0.949± 0.106 7.05± 0.14 50.9± 2.9

−0.227± 0.083 0.897± 0.092 6.73± 0.16 52.1± 2.9
4 � � 	�m���� 13.23± 1.45 −0.147± 0.072 0.817± 0.101 6.20± 0.14 50.2± 2.9

−0.106± 0.068 0.860± 0.086 6.49± 0.13 48.5± 2.9

o c+��efa ��m 4 ���G���2�]!1�B������'*6���1�]�����Q��P�$1�B!�*(����������$�8"��!�!����#	I���������� ��=;��! ]�'�IY
���
�)��!�JI;(X(X(;�, �b���"��82��B� �
82�0EH�B!1�V� �B! ����! �R�#	0�����V�1���2�� #�� � �R�"��$���!1� �R�B�
�L����	O� EH�3� �����!����?��������� �R�"��$���!1� �R�B�
�2$ $������
� �B!/���)��'J#�"�B!/8#����	�&(��!2���������&%r,
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� � ����
 ��� �0� ��� � � ��� � 
 � ��� ���	�

���������
	���������
g ^�v `rw�a I � �
p�� p3σ ≤ � ����!� 	
�76�� 	��

0.93± 0.13 4 " m���!�����76 � 	��
3.48± 0.57 ��m��

� � 4 �!� 1.43± 0.30 4 ��m �� " 4 �76 � " 4 0.83± 0.23 4 ��m��	������ 6 � 	��
2.06± 0.19 	 4 m �	 	����76 4 "�� 1.19± 0.18 	�" m��

�  4 ��� 3.46± 0.74 �)m 4	�� �+� . 	 4 � 2.61± 0.15 	 4 m ��  �+���
2.11± 0.29 	 ��m��

	 � 4 �76V����� 1.07± 0.11 4 ��m 4	 �
�!"76 � "��
1.81± 0.35 	�� m��

�� �c
w
2.16± 0.16 	 4 m �

o c+��efa �Lm 	 �"!Q��� �B!>'� �A�'�1$G���������D'�'���"��!>� �����!����?���������O����!/�����L��P�$1�B!�*6�#	 �$#&%>$QEb���B!1�L���I� �����! �
���?���������@E=��$�	��B�1�#8B�1�#	S, �=���]*(��'���#$Q��!1�78"���8B������1�#	C����!Q�

3 σ
	��B�1�#8B�������K,
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� � ����
 ��� �0� ��� � � ��� � ���0� �

� ������� ��� ��� �
α δ I [Jy] p [%] χ [◦]��� � 4 ����m ��� . ��� 4 � ��� m�" ��m 	

2.8± 1.2 140.1± 11.8��� � 4 ����m ��� . ��� 4 � � � m�" �
2.6± 1.6 128.5± 18��� � 4 ����m�� � . ��� 4 � � � m�" �
3.4± 1.6 130.4± 13.1��� � 4 ����m�� � . ��� 4 �Z�!� m�" ��m 	
3.3± 1.9 162.4± 16.4��� � 4 ����m�� � . ��� 4 � ��� m�" ��m �
4.5± 1.6 145± 10.4��� � 4 ����m�� � . ��� 4 � � � m�" ��m �
4.5± 1.3 132± 8.4��� � 4 ����m�� � . ��� 4 � 	�� m�" ��m��
3.5± 0.8 136.9± 6.6��� � 4 � 4 m���� . ��� 4 � 	�� m�" ��m 4 2.7± 1.4 158.1± 14.9��� � 4 � 4 m���� . ��� 4 � 4 � m�" ��m�"
2.3± 1 149.7± 11.8��� � 4 � 4 m���� . ��� 4 � � � m�" ��m��
4.1± 1.2 132.9± 8.2��� � 4 � 4 m���� . ��� 4 �Z�!� m�" ��m 	
3.7± 0.9 122.4± 7.1��� � 4 � 4 m���� . ��� 4 � ��� m�" ��m��
5.3± 1.3 122.9± 7��� � 4 � 4 m���� . ��� 4 � � � m�" ��m��
2.9± 1.1 120.9± 10.8��� � 4 � 4 m���� . ��� 4 � 	�� m�" ��m 	
2.8± 1 118.8± 10.5��� � 4 � 4 m���� . ��� 4 � 4 � m�" ��m 	
2.5± 1 114.6± 11.8��� � 4 � 4 m���� . ��� 4 � � � m�" ��m��
2.4± 1.8 130.6± 21.2��� � 4 � 4 m���� . ��� 4 �3�!� m�" ��m��
3.7± 1.3 127± 9.8��� � 4 � 	+m ��� . ��� 4 � � � m�" �
3.5± 1.6 160± 13.4��� � 4 � 	+m ��� . ��� 4 �C�!� m�" ��m��
4.2± 0.7 158.4± 4.4��� � 4 � 	+m ��� . ��� 4 � ��� m�" ��m��
6.1± 0.9 156.2± 4.2��� � 4 � 	+m ��� . ��� 4 � � � m�" ��m �
3.3± 1.5 165.4± 13.3��� � 4 � 	+m ��� . ��� 4 � 	�� m�" ��m�"
3.4± 0.7 150.8± 5.6��� � 4 � 	+m ��� . ��� 4 � 4 � m�" ��m��
3.3± 0.6 137.9± 5.5��� � 4 � 	+m ��� . ��� 4 � � � m�" �
4.7± 0.8 107.9± 4.9��� � 4 � 	+m ��� . ��� 4 �Z�!� m�" ��m�"
3.3± 1.1 112.3± 9.7��� � 4 � 	+m ��� . ��� 4 � ��� m�" ��m �
4± 1.1 114.1± 8��� � 4 � 	+m ��� . ��� 4 � � � m�" ��m��
2.6± 1.1 129.6± 12.5

o c+��efa  Lm�	�� %�^�eqc+`rs
	�c
irsf^+l%tSc
i#cD^+}Sir��a � `rsf^�l � -  /. 	Gd�c+y{m o ��aGa�`~`r^�`�^�l�iB��a/iB^+iBc+e)sql�iBakl g s�i1ps g c
�-^+v i ���Om



��� � ����� ��� � ���������� � ��
 � ��� �,�

α δ I [Jy] p [%] χ [◦]��� � 4 � 	�m���� . ��� 4 � 	���m�" ��m �
4.8± 0.6 122.9± 3.4��� � 4 � 	�m���� . ��� 4 � 4 ��m�" �)m�	
2.9± 0.6 123.7± 6.2��� � 4 � 	�m���� . ��� 4 � � ��m�" �)m��
2.4± 0.7 142.8± 8.5��� � 4 � 	�m���� . ��� 4 �3�!��m�" ��m�	
1.9± 0.9 130.3± 12.7��� � 4 � 	�m���� . ��� 4 � ����m�" �)m�	
2.8± 1.1 117.7± 10.9��� � 4 � 	�m���� . ��� 4 � 	���m�" � m �
2.6± 0.8 135± 8.9��� � 4 � 	�m�� � . ��� 4 � 4 ��m�" � m �
2.4± 1.2 164.7± 14.5��� � 4 � 	�m�� � . ��� 4 � � ��m�" �)m��
3.2± 1 164.4± 9.3��� � 4 � 	�m�� � . ��� 4 �C�!��m�" �)m��
4± 1 156.1± 6.8��� � 4 � 	�m�� � . ��� 4 � ����m�" �)m 4 3.4± 1.2 151.6± 9.9��� � 4 � 	�m�� � . ��� 4 � � ��m�" �)m �
3± 1 137.8± 9.7��� � 4 � 	�m�� � . ��� 4 � 	���m�" �

2.4± 0.9 169.5± 11.1��� � 4 � 	�m�� � . ��� 4 � 4 ��m�" ��m �
2± 1.1 140.9± 15.7��� � 4 � 	�m�� � . ��� 4 � � ��m�" ��m �
3.5± 0.7 120.6± 6��� � 4 � 	�m�� � . ��� 4 �Z�!��m�" ��m �
3.5± 0.7 126.9± 6.1��� � 4 � 	�m�� � . ��� 4 � ����m�" ��m �
3.5± 0.8 122.9± 6.8��� � 4 � 	�m�� � . ��� 4 � � ��m�" �)m 4 4.9± 0.7 120.3± 3.9��� � 4 � 	�m�� � . ��� 4 � 	���m�" ��m �
4.7± 0.6 117.8± 3.5��� � 4 � 	�m�� � . ��� 4 � 4 ��m�" "�m��
2± 0.6 117.1± 8.6��� � 4 � 	�m�� � . ��� 4 � � ��m�" "�m �
1.6± 0.7 122.4± 12.8��� � 4 � 	�m�� � . ��� 4 �3�!��m�" ��m�	
0.6± 0.5 132.7± 22.7��� � 4 � 	�m�� � . ��� 4 � 	���m�" ��m��
2.1± 0.5 126± 7��� � 4 � 	�m�� � . ��� 4 � 4 ��m�" �)m��
1.6± 1.1 141.6± 19��� � 4 ��� m���� . ��� 4 4 �!��m�" � m��
2± 1.3 156.7± 18.8��� � 4 ��� m���� . ��� 4 4 ����m�" � m�	
5.6± 1.1 157.4± 5.8��� � 4 ��� m���� . ��� 4 � � ��m�" � m �
4.2± 1.5 146.3± 10.1��� � 4 ��� m���� . ��� 4 � � ��m�" ��m 4 2.6± 1.2 137.4± 13.3��� � 4 ��� m���� . ��� 4 �C�!��m�" ��m �
4.1± 1.1 147.2± 7.4��� � 4 ��� m���� . ��� 4 � ����m�" �
1.5± 1 147.2± 18.5��� � 4 ��� m���� . ��� 4 � � ��m�" ��m 4 0.8± 0.7 113.2± 27.2��� � 4 ��� m���� . ��� 4 � 4 ��m�" �)m��
2.9± 0.9 113.1± 8.9��� � 4 ��� m���� . ��� 4 � � ��m�" ��m �
2.6± 1 117.3± 11.4��� � 4 ��� m���� . ��� 4 �Z�!��m�" ��m �
4.8± 0.6 106.5± 3.8��� � 4 ��� m���� . ��� 4 � ����m�" "�m �
3.8± 0.8 104.5± 5.9��� � 4 ��� m���� . ��� 4 � � ��m�" 	��
4± 0.6 113.4± 4.4��� � 4 ��� m���� . ��� 4 � 	���m�" 	 	�m��
2.2± 0.5 108.1± 6.4��� � 4 ��� m���� . ��� 4 � 4 ��m�" 	 4 m 4 0.7± 0.4 121.8± 18.1��� � 4 ��� m���� . ��� 4 � � ��m�" 	��
1.3± 0.5 123.2± 11.2��� � 4 ��� m���� . ��� 4 �3�!��m�" �
1.9± 0.6 117.4± 9.1��� � 4 ��� m���� . ��� 4 � ����m�" �
1.4± 0.8 130.1± 15.7��� � 4 ��� m���� . ��� 4 � 4 ��m�" �)m��
1.1± 1.1 155.7± 27.2��� � 4 �!" m���� . ��� 4 4 	���m�" � m��
1.4± 1.1 24.8± 22
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�����

α δ I [Jy] p [%] χ [◦]��� � 4 �!" m���� . ��� 4 4 � ��m�" �)m �
3.9± 1 7.3± 7.5��� � 4 �!" m���� . ��� 4 4 �!��m�" �)m �
4.7± 1 9.1± 5.8��� � 4 �!" m���� . ��� 4 � � ��m�" ��m �
1.9± 1.1 143.6± 16.4��� � 4 �!" m���� . ��� 4 � 	���m�" ��m �
1.6± 0.7 143.6± 12.8��� � 4 �!" m���� . ��� 4 � 4 ��m�" �)m 4 1.6± 0.8 153.5± 14.8��� � 4 �!" m���� . ��� 4 � ����m�" �)m��
1.3± 1 165.9± 22.4��� � 4 �!" m���� . ��� 4 � � ��m�" ��m �
1.7± 0.7 115.2± 11.2��� � 4 �!" m���� . ��� 4 � 	���m�" 	�� m��
1.9± 0.7 90.8± 10.6��� � 4 �!" m���� . ��� 4 � 4 ��m�" 	 4 m�� 3.4± 0.8 91.6± 6.7��� � 4 �!" m���� . ��� 4 � � ��m�" 	�� m��
3.1± 0.4 91.9± 3.8��� � 4 �!" m���� . ��� 4 �Z�!��m�" 	�� m�"
4.8± 0.3 94.3± 2��� � 4 �!" m���� . ��� 4 � ����m�" 	���m 4 3.2± 0.4 95.6± 3.6��� � 4 �!" m���� . ��� 4 � � ��m�" 	���m��
2.1± 0.5 106.2± 6.3��� � 4 �!" m���� . ��� 4 � 	���m�" 	�� m�"
1± 0.5 96.3± 14.3��� � 4 �!" m���� . ��� 4 � 4 ��m�" 	 4 m�� 0.6± 0.5 76.8± 20.7��� � 4 �!" m���� . ��� 4 � � ��m�" 	�� m��
1.2± 0.4 126± 9.9��� � 4 �!" m���� . ��� 4 �3�!��m�" "
1.4± 0.5 129.7± 9.7��� � 4 �!" m���� . ��� 4 � ����m�" "�m��
1.9± 0.6 130.3± 8.6��� � 4 �!" m���� . ��� 4 � 	���m�" 	�� m �
0.7± 0.5 139.3± 21.2��� � 4 �!" m���� . ��� 4 � 4 ��m�" �
0.8± 0.6 174.9± 20.7��� � 4 �!" m���� . ��� 4 � 	���m�" � m �
2.5± 1.1 24.5± 12.1��� � 4 �!" m�� � . ��� 4 4 � ��m�" � m �
1.4± 1.3 17.4± 25.7��� � 4 �!" m�� � . ��� 4 4 	���m�" �)m �
1.3± 0.7 32.5± 14.7��� � 4 �!" m�� � . ��� 4 4 4 ��m�" ��m 4 2.8± 1 2.8± 10.6��� � 4 �!" m�� � . ��� 4 4 � ��m�" �)m��
2.2± 0.7 20.2± 9.3��� � 4 �!" m�� � . ��� 4 4 �!��m�" ��m��
2± 0.5 32.3± 7.3��� � 4 �!" m�� � . ��� 4 4 ����m�" "
1.8± 0.5 62.8± 7.7��� � 4 �!" m�� � . ��� 4 � � ��m�" "�m �
1.6± 0.6 57.8± 10.1��� � 4 �!" m�� � . ��� 4 � � ��m�" "�m �
1.6± 0.5 113.3± 8.8��� � 4 �!" m�� � . ��� 4 �C�!��m�" "�m �
1.6± 0.6 98.2± 10.7��� � 4 �!" m�� � . ��� 4 � 	���m�" 	 ��m �
1.5± 0.6 87.6± 12��� � 4 �!" m�� � . ��� 4 � 4 ��m�" 4 4 m�� 3.7± 0.5 77.4± 3.9��� � 4 �!" m�� � . ��� 4 � � ��m�" 4 ��m�� 5.3± 0.3 77± 1.8��� � 4 �!" m�� � . ��� 4 �Z�!��m�" 4 � m�� 4.8± 0.3 76.9± 1.8��� � 4 �!" m�� � . ��� 4 � ����m�" 4 � m 4 3± 0.3 79.5± 3��� � 4 �!" m�� � . ��� 4 � � ��m�" 4 � m � 1.5± 0.3 89.4± 6.3��� � 4 �!" m�� � . ��� 4 � 	���m�" 	 ��m�"
1.8± 0.3 84.7± 4��� � 4 �!" m�� � . ��� 4 � 4 ��m�" 	���m �
1.9± 0.3 88.9± 4.3��� � 4 �!" m�� � . ��� 4 � � ��m�" 	��
1.7± 0.3 89.2± 5.8��� � 4 �!" m�� � . ��� 4 �3�!��m�" 	 4 m�� 1± 0.5 62.6± 13.2��� � 4 �!" m�� � . ��� 4 � ����m�" 	��
0.6± 0.4 136.2± 18.5��� � 4 �!" m�� � . ��� 4 � 	���m�" 	�� m �
0.7± 0.4 126.6± 17.4
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��� � ����� ��� � ���������� � ��
 � ��� �,�

α δ I [Jy] p [%] χ [◦]��� � 4 �!" m�� � . ��� 4 � 4 ��m�" 	�� m �
1± 0.4 105.2± 10.9��� � 4 �!" m�� � . ��� 4 � � ��m�" �)m��
0.8± 0.7 120.7± 25��� � 4 �!" m�� � . ��� 4 � � ��m�" �)m �
2.4± 0.9 89.6± 10.1��� � 4 �!� m���� . ��� 4 	R�!��m�" � m �
1.7± 0.7 139.5± 12.7��� � 4 �!� m���� . ��� 4 4 � ��m�" �)m �
2.2± 1.2 21.3± 16.1��� � 4 �!� m���� . ��� 4 4 	���m�" �)m �
2.6± 1.2 35.2± 12.6��� � 4 �!� m���� . ��� 4 4 4 ��m�" �)m 4 2.2± 0.8 15.1± 9.9��� � 4 �!� m���� . ��� 4 4 � ��m�" "�m �
3± 0.8 23± 7.3��� � 4 �!� m���� . ��� 4 4 �!��m�" 	 4 2± 0.5 51.9± 7.3��� � 4 �!� m���� . ��� 4 4 ����m�" 	���m 	
3.7± 0.6 66.7± 4.2��� � 4 �!� m���� . ��� 4 � � ��m�" 	���m��
3.6± 0.6 58.7± 4.8��� � 4 �!� m���� . ��� 4 � 	���m�" 	�� m��
3± 0.2 50.9± 2.3��� � 4 �!� m���� . ��� 4 � 4 ��m�" 	 4 m � 1.9± 0.4 57.1± 5.2��� � 4 �!� m���� . ��� 4 � � ��m�" 	 4 m�� 2.7± 0.6 75.9± 6.3��� � 4 �!� m���� . ��� 4 �C�!��m�" 	 4 m�� 2.7± 0.5 71.7± 5.7��� � 4 �!� m���� . ��� 4 � ����m�" 	��
2.2± 0.9 62.9± 11.4��� � 4 �!� m���� . ��� 4 � � ��m�" 4 � m�" 2.1± 0.6 45± 8.2��� � 4 �!� m���� . ��� 4 � 	���m�" ����m 4 1.8± 0.4 56.6± 6.9��� � 4 �!� m���� . ��� 4 � 4 ��m�" �!� m 	
3.1± 0.3 66.1± 2.4��� � 4 �!� m���� . ��� 4 � � ��m�" ���
3.8± 0.2 67.3± 1.2��� � 4 �!� m���� . ��� 4 �Z�!��m�" ��� m��
3.5± 0.2 65.1± 1.7��� � 4 �!� m���� . ��� 4 � ����m�" � 4 m � 2.6± 0.2 66± 2.5��� � 4 �!� m���� . ��� 4 � � ��m�" �+��m��
1.7± 0.2 69.6± 3.6��� � 4 �!� m���� . ��� 4 � 	���m�" 4 	�m � 1.6± 0.3 76.8± 5.7��� � 4 �!� m���� . ��� 4 � 4 ��m�" 	
� m��
1.7± 0.3 72.3± 5.3��� � 4 �!� m���� . ��� 4 � � ��m�" 	���m��
1.5± 0.5 59.1± 8.6��� � 4 �!� m���� . ��� 4 �3�!��m�" 	���m��
1.2± 0.4 48.5± 10.1��� � 4 �!� m���� . ��� 4 � � ��m�" 	���m 	
0.7± 0.5 95.7± 19.1��� � 4 �!� m���� . ��� 4 � 4 ��m�" 	 4 m 	 0.5± 0.5 85.5± 24.8��� � 4 �!� m���� . ��� 4 � ����m�" �)m �
2.2± 0.5 69.6± 6.4��� � 4 �!� m���� . ��� 4 � � ��m�" ��m��
0.9± 0.7 63.4± 23.1��� � 4 �!� m���� . ��� 4 � 	���m�" ��m �
0.7± 0.6 165.9± 23.8��� � 4 � ��m���� . ��� 4 	 ����m�" �)m�	
3.8± 1.2 8.2± 9.4��� � 4 � ��m���� . ��� 4 4 � ��m�" �)m �
2.7± 1 4.2± 10.4��� � 4 � ��m���� . ��� 4 4 	���m�" ��m��
1.7± 0.9 24.2± 14.8��� � 4 � ��m���� . ��� 4 4 4 ��m�" ��m �
2.7± 0.7 14.6± 7.6��� � 4 � ��m���� . ��� 4 4 � ��m�" 	�� m �
2.6± 0.6 27.4± 6.4��� � 4 � ��m���� . ��� 4 4 �!��m�" 	�" m �
3.1± 0.4 52.9± 3.2��� � 4 � ��m���� . ��� 4 4 ����m�" 4 ��m�� 4.6± 0.3 56.1± 2��� � 4 � ��m���� . ��� 4 � � ��m�" 4 ��m�� 5.1± 0.2 60.7± 1.4��� � 4 � ��m���� . ��� 4 � 	���m�" 4 4 3.8± 0.4 61± 2.7��� � 4 � ��m���� . ��� 4 � 4 ��m�" 	�� m �
3± 0.5 61.3± 4.8
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��� �

α δ I [Jy] p [%] χ [◦]��� � 4 � ��m���� . ��� 4 � � ��m�" 	
� m�"
4.1± 0.3 64.5± 2.4��� � 4 � ��m���� . ��� 4 �C�!��m�" 	 �
5.1± 0.4 63.1± 2.5��� � 4 � ��m���� . ��� 4 � ����m�" 4 � m�� 5.2± 0.4 54± 2.2��� � 4 � ��m���� . ��� 4 � � ��m�" ��	�m 	
3± 0.5 41.4± 5.1��� � 4 � ��m���� . ��� 4 � 	���m�" � � m 	
1.6± 0.2 48.5± 3.3��� � 4 � ��m���� . ��� 4 � 4 ��m�" 	 	��)m 4 1.4± 0.1 58.5± 2.9��� � 4 � ��m���� . ��� 4 � � ��m�" 	����)m �
1.9± 0.1 62.8± 1.7��� � 4 � ��m���� . ��� 4 �Z�!��m�" �+��m �
2.3± 0.2 58.5± 1.9��� � 4 � ��m���� . ��� 4 � ����m�" � �
2.1± 0.2 57.2± 2.1��� � 4 � ��m���� . ��� 4 � � ��m�" ��� m��
1.5± 0.3 49.2± 6��� � 4 � ��m���� . ��� 4 � 	���m�" 4 � m�� 1.4± 0.4 41.7± 8��� � 4 � ��m���� . ��� 4 � 4 ��m�" 	���m��
0.8± 0.3 27.3± 10.6��� � 4 � ��m���� . ��� 4 � � ��m�" 	�� m�"
1.1± 0.5 23.7± 13.2��� � 4 � ��m���� . ��� 4 �3�!��m�" 	 4 m � 0.8± 0.4 19.3± 14��� � 4 � ��m���� . ��� 4 � 	���m�" 	�� m�"
0.4± 0.4 21.3± 26.1��� � 4 � ��m�� � . ��� 4 	 ����m�" � m��
4.1± 1.4 9.3± 9.6��� � 4 � ��m�� � . ��� 4 4 � ��m�" ��m �
3.5± 0.8 9.9± 6.8��� � 4 � ��m�� � . ��� 4 4 	���m�" �)m�"
3.1± 0.5 11.6± 4.8��� � 4 � ��m�� � . ��� 4 4 4 ��m�" 	 4 m 	 1.9± 0.5 13± 7.2��� � 4 � ��m�� � . ��� 4 4 � ��m�" 4 	�m � 2.1± 0.3 39.1± 4.7��� � 4 � ��m�� � . ��� 4 4 �!��m�" �!��m��
2.8± 0.2 56.8± 2.1��� � 4 � ��m�� � . ��� 4 4 ����m�" � � m �
4.1± 0.2 62.4± 1.2��� � 4 � ��m�� � . ��� 4 � � ��m�" � ��m 	
4.7± 0.2 62.5± 1.1��� � 4 � ��m�� � . ��� 4 � 	���m�" �!� m �
4.6± 0.3 62.1± 1.6��� � 4 � ��m�� � . ��� 4 � 4 ��m�" � � m��
4.7± 0.3 64.7± 1.6��� � 4 � ��m�� � . ��� 4 � � ��m�" 4 � m�� 6.3± 0.2 63.6± 1��� � 4 � ��m�� � . ��� 4 �C�!��m�" 4 4 m � 6.8± 0.3 63.1± 1.1��� � 4 � ��m�� � . ��� 4 � ����m�" � � m�"
5.6± 0.2 60.6± 1.3��� � 4 � ��m�� � . ��� 4 � � ��m�" � � m 	
2.1± 0.2 51.9± 2.6��� � 4 � ��m�� � . ��� 4 � 	���m�" 	�� 4 m � 0.9± 0.2 51.3± 5.6��� � 4 � ��m�� � . ��� 4 � 4 ��m�" 	!� "
0.6± 0.1 66.2± 6.1��� � 4 � ��m�� � . ��� 4 � � ��m�" 	�� ��m �
1± 0.2 62.3± 5.7��� � 4 � ��m�� � . ��� 4 �Z�!��m�" � ��m �
1.3± 0.1 55.1± 2.6��� � 4 � ��m�� � . ��� 4 � ����m�" �!" m��
1.5± 0.2 51.4± 3.6��� � 4 � ��m�� � . ��� 4 � � ��m�" � � m 4 1.2± 0.3 41.7± 6.2��� � 4 � ��m�� � . ��� 4 � 	���m�" 	 ��m��
1.5± 0.4 18.1± 6.9��� � 4 � ��m�� � . ��� 4 � 4 ��m�" 	�� m��
1.6± 0.4 21.9± 6.9��� � 4 � ��m�� � . ��� 4 � � ��m�" 	 	�m��
1.7± 0.4 18.5± 6.6��� � 4 � ��m�� � . ��� 4 �3�!��m�" "�m��
1.3± 0.7 7.5± 15.7��� � 4 � ��m�� � . ��� 4 � ����m�" �
1.6± 0.7 179± 12.1��� � 4 � ��m�� � . ��� 4 � � ��m�" ��m�"
2.3± 0.9 164.5± 10.7��� � 4 � ��m�� � . ��� 4 � 	���m�" ��m �
2.4± 0.9 156.1± 10.9
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��� � ����� ��� � ���������� � ��
 � ��� �,�

α δ I [Jy] p [%] χ [◦]��� � 4 � ��m�� � . ��� 4 � 4 ��m�" �)m��
2.6± 0.9 167± 10.4��� � 4 � ��m�� � . ��� 4 � � ��m�" �
2.5± 1 12.6± 11.1��� � 4 � � m���� . ��� 4 	R�!��m�" � m 4 1.6± 1 169.4± 17.3��� � 4 � � m���� . ��� 4 	 ����m�" �)m��
3.6± 0.8 177.8± 6.1��� � 4 � � m���� . ��� 4 4 � ��m�" �)m �
3.5± 0.5 169.6± 4.1��� � 4 � � m���� . ��� 4 4 	���m�" "�m�"
2.7± 0.6 170.2± 6.6��� � 4 � � m���� . ��� 4 4 4 ��m�" 	
� m�"
1.7± 0.3 7.2± 4.3��� � 4 � � m���� . ��� 4 4 � ��m�" ����m��
1.6± 0.3 47.8± 5.1��� � 4 � � m���� . ��� 4 4 �!��m�" � ��m��
2.6± 0.2 61.6± 2��� � 4 � � m���� . ��� 4 4 ����m�" ��� m 	
3.3± 0.2 65.5± 1.4��� � 4 � � m���� . ��� 4 � � ��m�" ����m 4 3.8± 0.2 65.1± 1.2��� � 4 � � m���� . ��� 4 � 	���m�" �
��m��
4.1± 0.2 61.8± 1.1��� � 4 � � m���� . ��� 4 � 4 ��m�" �!� m��
4.4± 0.2 62.8± 1.4��� � 4 � � m���� . ��� 4 � � ��m�" 4 " m � 5.7± 0.2 62.8± 1.1��� � 4 � � m���� . ��� 4 �C�!��m�" 4 � m�� 6.8± 0.3 64.2± 1.2��� � 4 � � m���� . ��� 4 � ����m�" �!� m 	
5.1± 0.2 64.7± 1��� � 4 � � m���� . ��� 4 � � ��m�" � 	�m �
2.2± 0.2 63.6± 2.5��� � 4 � � m���� . ��� 4 � 	���m�" 	 4 	+m � 0.9± 0.2 73± 5.8��� � 4 � � m���� . ��� 4 � 4 ��m�" 	�� "�m�	
0.7± 0.1 76.5± 5.2��� � 4 � � m���� . ��� 4 � � ��m�" "��
0.9± 0.1 65.2± 3.9��� � 4 � � m���� . ��� 4 �Z�!��m�" ��� m��
1± 0.2 51.1± 6.7��� � 4 � � m���� . ��� 4 � ����m�" �+�
0.7± 0.3 30.7± 9.7��� � 4 � � m���� . ��� 4 � � ��m�" 4 � m�� 1± 0.3 23.9± 8.1��� � 4 � � m���� . ��� 4 � 	���m�" 	���m 	
1.3± 0.5 30.9± 10.8��� � 4 � � m���� . ��� 4 � 4 ��m�" 	 	�m 	
1.6± 0.5 6.7± 8.7��� � 4 � � m���� . ��� 4 � � ��m�" "�m��
1.8± 0.3 8.8± 4.2��� � 4 � � m���� . ��� 4 � ����m�" ��m �
3.7± 0.7 169.5± 5.5��� � 4 � � m���� . ��� 4 � � ��m�" �)m �
2.4± 1 177.3± 12.1��� � 4 � � m���� . ��� 4 � 	���m�" �)m�	
2.5± 1.4 167.6± 15.7��� � 4 ����m���� . ��� 4 	 ����m�" �
2.4± 1.5 141.9± 17.9��� � 4 ����m���� . ��� 4 4 � ��m�" �)m�	
3.2± 0.6 156.3± 5��� � 4 ����m���� . ��� 4 4 	���m�" 	�� m��
2.8± 0.4 153.1± 4.5��� � 4 ����m���� . ��� 4 4 4 ��m�" 	�" m��
0.9± 0.4 153.8± 11.6��� � 4 ����m���� . ��� 4 4 � ��m�" � � m��
0.7± 0.2 60.2± 9��� � 4 ����m���� . ��� 4 4 �!��m�" � 	�m��
1.9± 0.1 64.4± 2.1��� � 4 ����m���� . ��� 4 4 ����m�" �!��m��
2.6± 0.2 67.6± 1.7��� � 4 ����m���� . ��� 4 � � ��m�" ����m��
3± 0.2 64± 2.2��� � 4 ����m���� . ��� 4 � 	���m�" � � m 	
3.1± 0.2 60.4± 1.7��� � 4 ����m���� . ��� 4 � 4 ��m�" ����m��
4± 0.2 63.7± 1.6��� � 4 ����m���� . ��� 4 � � ��m�" 4 � m�� 4.7± 0.2 65.2± 1.3��� � 4 ����m���� . ��� 4 �C�!��m�" 4 " m 	 5± 0.2 65.2± 1.4��� � 4 ����m���� . ��� 4 � ����m�" ��� m �
3.8± 0.3 64.3± 2
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��� �

α δ I [Jy] p [%] χ [◦]��� � 4 ����m���� . ��� 4 � � ��m�" �!" m �
2.4± 0.2 67± 2.6��� � 4 ����m���� . ��� 4 � 	���m�" ����m 	
1.3± 0.2 73.5± 3.9��� � 4 ����m���� . ��� 4 � 4 ��m�" ����m 	
0.8± 0.2 69.9± 6.4��� � 4 ����m���� . ��� 4 � � ��m�" ��� m �
0.7± 0.3 50.5± 10.1��� � 4 ����m���� . ��� 4 �Z�!��m�" � 	�m 	
1± 0.4 20.9± 10.6��� � 4 ����m���� . ��� 4 � ����m�" 4 4 m�" 1.6± 0.3 20.7± 5.9��� � 4 ����m���� . ��� 4 � � ��m�" 	 �
1.4± 0.3 23.2± 6.7��� � 4 ����m���� . ��� 4 � 	���m�" 	 4 m�� 1.8± 0.3 22.5± 5.4��� � 4 ����m���� . ��� 4 � 4 ��m�" "�m �
2.2± 0.7 6.3± 9.4��� � 4 ����m���� . ��� 4 � � ��m�" �
1.5± 0.7 12.3± 13.9��� � 4 ����m���� . ��� 4 �3�!��m�" ��m�"
1.8± 0.7 10± 10.9��� � 4 ����m���� . ��� 4 � ����m�" �
4.6± 0.7 175.2± 4.7��� � 4 ����m���� . ��� 4 � � ��m�" �
3.3± 1.3 174.5± 11��� � 4 ����m���� . ��� 4 � 	���m�" � m��
5.3± 1.5 165.3± 7.8��� � 4 ����m�� � . ��� 4 	 ����m�" � m��
3± 1.4 131.6± 13.2��� � 4 ����m�� � . ��� 4 4 � ��m�" ��m �
2.6± 0.8 150.7± 9��� � 4 ����m�� � . ��� 4 4 	���m�" "�m�	
2.8± 0.5 152± 5.3��� � 4 ����m�� � . ��� 4 4 4 ��m�" 	
� m��
1.4± 0.5 157.6± 9.9��� � 4 ����m�� � . ��� 4 4 � ��m�" 4 � m�" 0.3± 0.2 142.6± 16.7��� � 4 ����m�� � . ��� 4 4 �!��m�" ��	�m��
1.3± 0.2 74.5± 3.6��� � 4 ����m�� � . ��� 4 4 ����m�" � "
2.1± 0.2 69.2± 2.6��� � 4 ����m�� � . ��� 4 � � ��m�" � � m��
1.9± 0.3 65.3± 4��� � 4 ����m�� � . ��� 4 � 	���m�" 4 ��m�� 1.8± 0.3 64.2± 4.4��� � 4 ����m�� � . ��� 4 � 4 ��m�" 4 ��m 4 2.3± 0.3 70.6± 3.6��� � 4 ����m�� � . ��� 4 � � ��m�" 4 4 m�� 2.9± 0.3 63.7± 3.4��� � 4 ����m�� � . ��� 4 �C�!��m�" 4 4 2.9± 0.2 60.7± 2.3��� � 4 ����m�� � . ��� 4 � ����m�" 4 � m�� 2.5± 0.3 63.3± 3.3��� � 4 ����m�� � . ��� 4 � � ��m�" 4 � m 4 1.7± 0.3 55.1± 5.7��� � 4 ����m�� � . ��� 4 � 	���m�" 4 ��m�� 1.8± 0.4 57.9± 6.2��� � 4 ����m�� � . ��� 4 � 4 ��m�" 4 ��m�" 1.4± 0.4 46.5± 8.1��� � 4 ����m�� � . ��� 4 � � ��m�" 4 � m�� 1.2± 0.3 44.1± 8.1��� � 4 ����m�� � . ��� 4 �Z�!��m�" 	 ��m 4 1.5± 0.3 13.6± 6��� � 4 ����m�� � . ��� 4 � ����m�" 	�� m��
2.3± 0.3 16± 4.4��� � 4 ����m�� � . ��� 4 � � ��m�" 	 	�m �
1.5± 0.4 20.6± 8.2��� � 4 ����m�� � . ��� 4 � 	���m�" "�m��
2.7± 0.6 10.4± 6.4��� � 4 ����m�� � . ��� 4 � 4 ��m�" �)m �
2.6± 0.9 0.6± 9.6��� � 4 ����m�� � . ��� 4 � � ��m�" �)m �
3± 0.6 174.7± 5.8��� � 4 ����m�� � . ��� 4 �3�!��m�" � m�"
3.7± 1.1 163.3± 8.4��� � 4 ����m�� � . ��� 4 � ����m�" � m��
3.6± 1.3 6.3± 10.6��� � 4 ����m���� . ��� 4 4 � ��m�" �)m 4 4.7± 1.4 154.5± 8.3��� � 4 ����m���� . ��� 4 4 	���m�" �)m �
2.3± 0.7 154.6± 9��� � 4 ����m���� . ��� 4 4 4 ��m�" 	�� m��
2.4± 0.4 148.2± 4.7
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� � � ����� ��� � ���������� � ��
 � ��� �,�

α δ I [Jy] p [%] χ [◦]��� � 4 ����m���� . ��� 4 4 � ��m�" 	 ��m 4 1.3± 0.3 138.4± 6��� � 4 ����m���� . ��� 4 4 �!��m�" 	�" m��
0.8± 0.4 100.1± 13.4��� � 4 ����m���� . ��� 4 4 ����m�" 	�" m �
1± 0.4 90.9± 10.6��� � 4 ����m���� . ��� 4 � � ��m�" 	
� m��
0.4± 0.3 103.2± 22.7��� � 4 ����m���� . ��� 4 � � ��m�" 	���m��
1.4± 0.6 59.7± 11.5��� � 4 ����m���� . ��� 4 �C�!��m�" 	���m��
1.1± 0.4 53.8± 11��� � 4 ����m���� . ��� 4 � ����m�" 	��
1.9± 0.4 60.9± 5.8��� � 4 ����m���� . ��� 4 � � ��m�" 	 4 3± 0.4 50.6± 3.9��� � 4 ����m���� . ��� 4 � 	���m�" 	 	�m��
2.6± 0.6 44.5± 6.1��� � 4 ����m���� . ��� 4 � 4 ��m�" 	�� m 4 3± 0.6 34.8± 6��� � 4 ����m���� . ��� 4 � � ��m�" "�m �
2.4± 0.8 30.3± 10.2��� � 4 ����m���� . ��� 4 �Z�!��m�" ��m�	
3± 0.7 19.2± 6.7��� � 4 ����m���� . ��� 4 � ����m�" �
3.8± 0.8 23.9± 6.1��� � 4 ����m���� . ��� 4 � � ��m�" �)m�"
2.3± 0.8 13.2± 9.6��� � 4 ����m���� . ��� 4 � 4 ��m�" �
4.2± 1.3 164.5± 8.8��� � 4 ����m���� . ��� 4 � � ��m�" �
4.5± 1.1 4.8± 6.9��� � 4 �!� m���� . ��� 4 4 � ��m�" � m �
4.9± 1.2 155.6± 6.7��� � 4 �!� m���� . ��� 4 4 	���m�" �
3± 0.8 153.5± 7.9��� � 4 �!� m���� . ��� 4 4 4 ��m�" �)m��
3± 0.6 143.5± 5.3��� � 4 �!� m���� . ��� 4 4 � ��m�" ��m �
2.5± 0.6 146.5± 6.3��� � 4 �!� m���� . ��� 4 4 �!��m�" "�m��
1.4± 0.8 146.5± 16��� � 4 �!� m���� . ��� 4 4 ����m�" "�m 4 2.1± 0.7 118.2± 9.8��� � 4 �!� m���� . ��� 4 � � ��m�" 	��
1.3± 0.3 134.4± 7.5��� � 4 �!� m���� . ��� 4 � 	���m�" 	�� m 	
2.1± 0.5 126.5± 6.5��� � 4 �!� m���� . ��� 4 � 4 ��m�" 	�� m��
1.6± 0.8 125.9± 14��� � 4 �!� m���� . ��� 4 � � ��m�" 	�� m �
1.6± 0.6 108.7± 9.8��� � 4 �!� m���� . ��� 4 �C�!��m�" 	�� m 	
1.1± 0.6 86.7± 15��� � 4 �!� m���� . ��� 4 � ����m�" ��m �
0.9± 0.6 66.8± 19.6��� � 4 �!� m���� . ��� 4 � � ��m�" ��m��
3.2± 0.8 67.6± 7.4��� � 4 �!� m���� . ��� 4 � 	���m�" ��m �
2.6± 1.1 54.3± 11.6��� � 4 �!� m���� . ��� 4 � 4 ��m�" ��m �
2.3± 0.9 33.7± 11.9��� � 4 �!� m���� . ��� 4 � � ��m�" ��m �
1.1± 0.7 177.7± 17.3��� � 4 �!� m���� . ��� 4 �Z�!��m�" �)m��
1.4± 1 7.8± 19.2��� � 4 �!� m���� . ��� 4 � ����m�" ��m 4 3.1± 0.7 173.9± 6.7��� � 4 �!� m���� . ��� 4 � � ��m�" ��m �
3± 0.9 5.7± 8.4��� � 4 �!� m���� . ��� 4 � 	���m�" �)m �
2.8± 0.9 31± 9.1��� � 4 �!� m�� � . ��� 4 4 	���m�" � m��
2± 1 144± 14.7��� � 4 �!� m�� � . ��� 4 4 4 ��m�" �)m 4 1.6± 0.9 117.1± 15.8��� � 4 �!� m�� � . ��� 4 4 �!��m�" �)m �
3.8± 1 146± 7.3��� � 4 �!� m�� � . ��� 4 4 ����m�" �)m �
3.8± 1 118± 7.4��� � 4 �!� m�� � . ��� 4 � � ��m�" ��m �
3.4± 0.9 135.1± 7.5��� � 4 �!� m�� � . ��� 4 � 	���m�" �)m��
4.1± 0.9 127.9± 6

o c
��eqa  Lm�	�� %�^�e�c
`rs 	�c
iBs�^�lOtSc
i#cC^+}�iB��a � `~sq^�l � -  /. 	Id:c+y �_w�^�l�iBsfl)v�akt �?m



� � �

α δ I [Jy] p [%] χ [◦]��� � 4 �!� m�� � . ��� 4 � 4 ��m�" �)m 4 2.6± 0.8 132.4± 8.9��� � 4 �!� m�� � . ��� 4 � � ��m�" �)m�	
2.3± 1.2 130.8± 14.7��� � 4 �!� m�� � . ��� 4 �C�!��m�" �)m�	
1.4± 0.8 124.4± 17.6��� � 4 �!� m�� � . ��� 4 � � ��m�" �
3.4± 1.7 150.3± 14.3��� � 4 �!� m�� � . ��� 4 � 4 ��m�" � m �
4.1± 1.2 173.7± 8.1��� � 4 �!� m�� � . ��� 4 �Z�!��m�" �)m �
2.7± 0.8 18.3± 8.7��� � 4 �!� m�� � . ��� 4 � ����m�" � m�"
2± 0.9 153.2± 13.1��� � 4 �!� m�� � . ��� 4 � � ��m�" � m �
4.1± 1.2 161.8± 8.3��� � 4 � 4 m���� . ��� 4 � � ��m�" � m�	
7.5± 1.2 145.1± 4.4��� � 4 � 4 m���� . ��� 4 � 	���m�" � m��
4.1± 1.4 130.1± 9.5��� � 4 � 4 m���� . ��� 4 � 4 ��m�" � m �
3.5± 1.2 138.5± 9.9��� � 4 � 4 m���� . ��� 4 � � ��m�" � m �
3.2± 1.5 131± 13.9��� � 4 � 4 m���� . ��� 4 �Z�!��m�" � m 4 4± 1.2 16.7± 8.3
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