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PAPER IV          HERRMANN ET AL.

Item DR 4: SIMS ion imaging analyses - Clast-poor impact melt

Tables DR4 to DR6 only include ROIs where an ages is calculated. ROIs suffering from common Pb (f206Pb > 2%) 
and with ages with high uncertainties (absolute error exceeds age value) are excluded (these ROIs are marked by dotted 
lines in the U-Pb distribution maps).

Ion image 52 grain 38

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 274.0 µm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 56.8 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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494

Ion image 53 grain 7

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 261.0 µm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 78.0 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

696

Ion image 54 grain 39

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 353.0 µm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 48.6 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

898

Ion image 55 grain 40

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 353.0 µm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 73.9 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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LITHOLUND THESES “NO” “AUTHOR”

11

U-Pb dating shocked zircon Mien crater: new impact age and metamictization

101

Ion image 56 grain 41

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 444.0 µm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 55.2 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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13

U-Pb dating shocked zircon Mien crater: new impact age and metamictization

103

Ion image 57 grain 43

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 373.0 µm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 61.3 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

16106

Ion image 58 grain 42

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.97 mm, View Field = 373.0 µm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 54.4 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

18108

Ion image 59 grain 20

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 301.0 µm. Right) HV = 15 kV, WD = 9.00 mm, View Field = 52.1 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

20110

Ion image 60 grain 19

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 379.0 µm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 23.0 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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U-Pb dating shocked zircon Mien crater: new impact age and metamictization
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“THESES HEADLINE”

22112

Ion image 61 grain 18

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 379.0 µm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 39.2 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

24114

Ion image 62 grain 6

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 179.0 µm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 53.4 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

26116

Ion image 64 grain 4

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 462.0 µm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 55.9 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

28118

Ion image 65 grain 45

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 63.2 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

30120

Ion image 66 grain 44

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 µm. Right) HV = 15 kV, WD = 9.03 mm, View Field = 55.2 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

32122

Ion image 67 grain 16

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 83.0 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.



LITHOLUND THESES “NO” “AUTHOR”

33

U-Pb dating shocked zircon Mien crater: new impact age and metamictization

123

 
 

M
ea

su
re

d 
ra

tio
s2

 
 

 
 

 
 

 
 

U
nc

or
re

ct
ed

 r
at

io
s 

 
 

 
C

or
re

ct
ed

 r
at

io
s3

 
A

ge
 [M

a]
 

 

A
re

a 
ID

1

A
re

a 
si

ze
 

[P
ix

-
el

]

20
4 P

b/

20
6 P

b

±σ
 

[%
]

20
7 P

b/

20
6 P

b

±σ
 

[%
]

20
6 P

b/

20
8 P

b

±σ
 

[%
]

20
6 P

b/

23
8 U

±σ
 

[%
]

23
8 U

/90
Z

r
±σ

 
[%

]

23
8 U

/

20
6 P

b

±σ
 

[%
]

20
7 P

b/

20
6 P

b

±σ
 

[%
]

20
6 P

b
±σ

 
[%

]

23
8 U

/

20
6 P

b

±σ [%
]

20
7 P

b/

20
6 P

b

±σ
 

[%
]

20
6 P

b 
[%

]4

23
8 U

/

20
6 P

b
± 

1σ

20
7 P

b/

20
6 P

b
± 

1σ

20
6 P

b/
23

8 U
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

1
52

0.
00

00
E

+0
0

0.
0

1.
12

09
E

-0
1

6.
3

1.
55

39
E

-0
1

5.
5

9.
64

96
E

-0
1

5.
3

6.
17

44
E

+0
0

13
.0

1.
17

86
E

+0
0

27
.9

1.
12

09
E

-0
1

6.
3

0.
00

00
0.

00
00

1.
17

86
E

+0
0

27
.9

1.
12

09
E

-0
1

6.
3

0.
0

39
60

.4
68

0.
1

18
33

.6
11

4.
9

2
32

0.
00

00
E

+0
0

0.
0

9.
33

85
E

-0
2

11
.1

7.
97

44
E

-0
2

11
.9

5.
41

09
E

-0
1

6.
7

5.
52

85
E

+0
0

14
.9

1.
70

33
E

+0
0

99
.1

9.
33

85
E

-0
2

11
.1

0.
00

00
0.

00
00

1.
70

33
E

+0
0

99
.1

9.
33

85
E

-0
2

11
.1

0.
0

29
77

.7
13

11
.6

14
95

.7
20

9.
6

3
45

5
0.

00
00

E
+0

0
0.

0
9.

40
53

E
-0

2
4.

2
1.

59
06

E
-0

1
3.

3
2.

07
44

E
-0

1
1.

8
5.

93
42

E
+0

0
3.

6
4.

35
68

E
+0

0
33

.3
9.

40
53

E
-0

2
4.

2
0.

00
00

0.
00

00
4.

35
68

E
+0

0
33

.3
9.

40
53

E
-0

2
4.

2
0.

0
13

32
.0

30
8.

0
15

09
.2

78
.9

5
74

41
2.

26
49

E
-0

4
22

.9
9.

30
30

E
-0

2
1.

2
1.

33
06

E
-0

1
1.

0
2.

78
47

E
-0

1
0.

6
4.

34
63

E
+0

0
1.

0
3.

85
18

E
+0

0
8.

5
9.

30
30

E
-0

2
1.

2
0.

00
42

0.
00

10
3.

83
55

E
+0

0
8.

5
8.

98
71

E
-0

2
1.

5
0.

4
14

93
.5

10
5.

3
14

22
.8

28
.1

6
79

0.
00

00
E

+0
0

0.
0

8.
37

33
E

-0
2

10
.2

1.
23

99
E

-0
1

8.
5

2.
24

29
E

-0
1

4.
3

7.
31

10
E

+0
0

9.
5

4.
72

12
E

+0
0

19
.0

8.
37

33
E

-0
2

10
.2

0.
00

00
0.

00
00

4.
72

12
E

+0
0

19
.0

8.
37

33
E

-0
2

10
.2

0.
0

12
38

.5
18

2.
3

12
86

.4
19

8.
8

7
16

97
0.

00
00

E
+0

0
0.

0
9.

09
87

E
-0

2
2.

4
1.

39
69

E
-0

1
2.

0
2.

76
49

E
-0

1
1.

1
4.

57
81

E
+0

0
2.

1
3.

66
32

E
+0

0
17

.7
9.

09
87

E
-0

2
2.

4
0.

00
00

0.
00

00
3.

66
32

E
+0

0
17

.7
9.

09
87

E
-0

2
2.

4
0.

0
15

55
.9

21
1.

5
14

46
.3

46
.1

8
12

38
0.

00
00

E
+0

0
0.

0
8.

83
58

E
-0

2
3.

2
1.

41
14

E
-0

1
2.

6
2.

64
24

E
-0

1
1.

5
4.

62
88

E
+0

0
2.

7
3.

40
80

E
+0

0
18

.1
8.

83
58

E
-0

2
3.

2
0.

00
00

0.
00

00
3.

40
80

E
+0

0
18

.1
8.

83
58

E
-0

2
3.

2
0.

0
16

58
.6

22
8.

5
13

90
.3

61
.2

9
12

4
0.

00
00

E
+0

0
0.

0
7.

60
62

E
-0

2
17

.8
9.

17
22

E
-0

2
16

.3
5.

13
07

E
-0

2
5.

4
1.

13
23

E
+0

1
9.

2
2.

01
97

E
+0

1
16

.3
7.

60
62

E
-0

2
17

.8
0.

00
00

0.
00

00
2.

01
97

E
+0

1
16

.3
7.

60
62

E
-0

2
17

.8
0.

0
31

1.
5

42
.7

10
96

.7
35

6.
1

10
95

0.
00

00
E

+0
0

0.
0

7.
78

94
E

-0
2

17
.1

1.
62

10
E

-0
1

12
.3

7.
90

03
E

-0
2

5.
6

6.
71

27
E

+0
0

8.
8

1.
45

23
E

+0
1

12
.2

7.
78

94
E

-0
2

17
.1

0.
00

00
0.

00
00

1.
45

23
E

+0
1

12
.2

7.
78

94
E

-0
2

17
.1

0.
0

42
9.

3
45

.2
11

44
.2

33
9.

3

11
21

16
1.

51
76

E
-0

4
70

.7
9.

20
47

E
-0

2
3.

0
1.

32
95

E
-0

1
2.

5
2.

34
30

E
-0

1
1.

4
4.

38
65

E
+0

0
2.

4
3.

78
81

E
+0

0
20

.7
9.

20
47

E
-0

2
3.

0
0.

00
28

0.
00

20
3.

77
73

E
+0

0
20

.6
8.

99
30

E
-0

2
3.

5
0.

3
15

14
.0

23
4.

8
14

24
.0

67
.0

15
86

1
6.

48
08

E
-0

4
70

.7
1.

01
75

E
-0

1
5.

9
1.

25
08

E
-0

1
5.

4
1.

10
96

E
-0

1
2.

3
6.

64
71

E
+0

0
4.

1
7.

47
75

E
+0

0
26

.6
1.

01
75

E
-0

1
5.

9
0.

01
21

0.
00

86
7.

38
69

E
+0

0
27

.1
9.

27
45

E
-0

2
9.

6
1.

2
81

8.
5

16
5.

8
14

82
.7

18
2.

5

16
55

0
8.

04
50

E
-0

4
10

0.
0

1.
13

44
E

-0
1

8.
9

2.
74

34
E

-0
1

6.
1

6.
10

97
E

-0
2

3.
3

7.
50

42
E

+0
0

5.
0

1.
79

33
E

+0
1

6.
9

1.
13

44
E

-0
1

8.
9

0.
01

50
0.

01
51

1.
76

63
E

+0
1

28
.2

1.
02

40
E

-0
1

14
.9

1.
5

35
5.

0
76

.5
16

68
.1

27
6.

4

17
38

8
0.

00
00

E
+0

0
0.

0
1.

01
09

E
-0

1
8.

4
1.

80
30

E
-0

1
6.

5
6.

51
44

E
-0

2
3.

0
8.

81
27

E
+0

0
5.

0
1.

41
59

E
+0

1
18

.1
1.

01
09

E
-0

1
8.

4
0.

00
00

0.
00

00
1.

41
59

E
+0

1
18

.1
1.

01
09

E
-0

1
8.

4
0.

0
43

9.
9

65
.4

16
44

.3
15

5.
3

18
13

5
0.

00
00

E
+0

0
0.

0
9.

88
01

E
-0

2
10

.5
1.

12
77

E
-0

1
9.

9
2.

39
83

E
-0

1
4.

9
4.

21
23

E
+0

0
8.

7
3.

76
48

E
+0

0
32

.7
9.

88
01

E
-0

2
10

.5
0.

00
00

0.
00

00
3.

76
48

E
+0

0
32

.7
9.

88
01

E
-0

2
10

.5
0.

0
15

18
.5

34
2.

1
16

01
.6

19
6.

6

23
8 U

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

2
31

4
0.

00
00

E
+0

0
0.

0
9.

40
96

E
-0

2
4.

8
1.

61
68

E
-0

1
3.

8
2.

10
10

E
-0

1
2.

1
5.

77
28

E
+0

0
4.

1
4.

25
65

E
+0

0
34

.5
9.

40
96

E
-0

2
4.

8
0.

00
00

0.
00

00
4.

25
65

E
+0

0
34

.5
9.

40
96

E
-0

2
4.

8
0.

0
13

60
.3

32
2.

5
15

10
.0

90
.8

3
17

3
0.

00
00

E
+0

0
0.

0
7.

88
01

E
-0

2
10

.4
1.

53
66

E
-0

1
7.

7
9.

01
19

E
-0

2
3.

5
1.

08
95

E
+0

1
7.

1
1.

07
12

E
+0

1
16

.3
7.

88
01

E
-0

2
10

.4
0.

00
00

0.
00

00
1.

07
12

E
+0

1
16

.3
7.

88
01

E
-0

2
10

.4
0.

0
57

5.
4

77
.7

11
67

.1
20

5.
8

4
11

72
0.

00
00

E
+0

0
0.

0
8.

72
24

E
-0

2
2.

6
1.

40
81

E
-0

1
2.

1
2.

64
29

E
-0

1
1.

2
6.

24
79

E
+0

0
2.

5
3.

72
64

E
+0

0
17

.1
8.

72
24

E
-0

2
2.

6
0.

00
00

0.
00

00
3.

72
64

E
+0

0
17

.1
8.

72
24

E
-0

2
2.

6
0.

0
15

32
.5

20
2.

4
13

65
.4

50
.1

5
58

7
5.

82
23

E
-0

4
70

.7
9.

05
38

E
-0

2
5.

9
1.

48
18

E
-0

1
4.

8
8.

91
02

E
-0

2
2.

1
8.

07
70

E
+0

0
3.

8
1.

26
33

E
+0

1
7.

2
9.

05
38

E
-0

2
5.

9
0.

01
09

0.
00

77
1.

24
95

E
+0

1
12

.1
8.

23
35

E
-0

2
9.

8
1.

1
49

6.
3

51
.9

12
53

.5
19

0.
9

6
52

0.
00

00
E

+0
0

0.
0

8.
20

18
E

-0
2

20
.4

5.
36

27
E

-0
2

24
.9

9.
29

83
E

-0
2

7.
0

8.
21

96
E

+0
0

12
.8

9.
72

94
E

+0
0

52
.8

8.
20

18
E

-0
2

20
.4

0.
00

00
0.

00
00

9.
72

94
E

+0
0

52
.8

8.
20

18
E

-0
2

20
.4

0.
0

63
0.

7
21

1.
0

12
45

.9
39

9.
5

10
54

4
0.

00
00

E
+0

0
0.

0
8.

10
56

E
-0

2
7.

9
2.

09
82

E
-0

1
5.

2
7.

99
45

E
-0

2
2.

6
6.

96
52

E
+0

0
4.

2
1.

28
54

E
+0

1
9.

4
8.

10
56

E
-0

2
7.

9
0.

00
00

0.
00

00
1.

28
54

E
+0

1
9.

4
8.

10
56

E
-0

2
7.

9
0.

0
48

3.
0

40
.1

12
22

.8
15

4.
4

11
23

5
1.

05
37

E
-0

3
10

0.
1

9.
90

52
E

-0
2

10
.8

2.
04

43
E

-0
1

7.
9

7.
24

71
E

-0
2

3.
9

8.
57

63
E

+0
0

6.
6

1.
32

83
E

+0
1

20
.7

9.
90

52
E

-0
2

10
.8

0.
01

97
0.

01
97

1.
30

21
E

+0
1

33
.6

8.
42

43
E

-0
2

22
.4

2.
0

47
7.

0
11

6.
6

12
98

.2
43

6.
0

12
12

76
5.

55
81

E
-0

5
10

0.
0

9.
56

56
E

-0
2

2.
5

1.
42

96
E

-0
1

2.
1

2.
62

73
E

-0
1

1.
2

5.
44

53
E

+0
0

2.
4

4.
17

01
E

+0
0

8.
2

9.
56

56
E

-0
2

2.
5

0.
00

10
0.

00
10

4.
16

58
E

+0
0

8.
2

9.
48

86
E

-0
2

2.
7

0.
1

13
87

.0
95

.4
15

25
.8

50
.3

13
55

0.
00

00
E

+0
0

0.
0

8.
08

51
E

-0
2

23
.9

1.
78

72
E

-0
1

16
.8

9.
41

92
E

-0
2

8.
2

7.
68

54
E

+0
0

14
.5

7.
84

46
E

+0
0

56
.4

8.
08

51
E

-0
2

23
.9

0.
00

00
0.

00
00

7.
84

46
E

+0
0

56
.4

8.
08

51
E

-0
2

23
.9

0.
0

77
3.

5
26

8.
3

12
17

.8
46

9.
0

14
23

62
1.

21
01

E
-0

4
10

0.
0

8.
37

37
E

-0
2

4.
0

1.
37

34
E

-0
1

3.
2

1.
82

63
E

-0
1

1.
6

4.
25

51
E

+0
0

2.
6

4.
46

76
E

+0
0

15
.5

8.
37

37
E

-0
2

4.
0

0.
00

23
0.

00
23

4.
45

75
E

+0
0

15
.5

8.
20

31
E

-0
2

4.
6

0.
2

13
04

.8
16

0.
5

12
46

.3
89

.3

15
71

5
0.

00
00

E
+0

0
0.

0
8.

29
23

E
-0

2
7.

0
1.

24
20

E
-0

1
5.

8
1.

69
62

E
-0

1
2.

8
4.

59
23

E
+0

0
4.

7
5.

15
23

E
+0

0
29

.5
8.

29
23

E
-0

2
7.

0
0.

00
00

0.
00

00
5.

15
23

E
+0

0
29

.5
8.

29
23

E
-0

2
7.

0
0.

0
11

43
.5

24
3.

2
12

67
.4

13
7.

3

16
32

14
2.

03
81

E
-0

4
57

.7
9.

09
03

E
-0

2
2.

9
1.

32
69

E
-0

1
2.

4
1.

99
27

E
-0

1
1.

2
4.

64
91

E
+0

0
2.

1
4.

24
55

E
+0

0
24

.0
9.

09
03

E
-0

2
2.

9
0.

00
38

0.
00

22
4.

22
93

E
+0

0
23

.9
8.

80
53

E
-0

2
3.

5
0.

4
13

68
.2

24
2.

5
13

83
.6

67
.4

18
83

3
4.

86
41

E
-0

4
44

.7
9.

27
11

E
-0

2
3.

4
1.

25
50

E
-0

1
3.

0
2.

89
75

E
-0

1
1.

6
4.

19
15

E
+0

0
3.

0
3.

75
83

E
+0

0
7.

2
9.

27
11

E
-0

2
3.

4
0.

00
91

0.
00

41
3.

72
41

E
+0

0
7.

3
8.

58
91

E
-0

2
5.

2
0.

9
15

33
.3

93
.5

13
35

.7
10

0.
0

19
31

01
1.

81
50

E
-0

4
44

.7
9.

55
44

E
-0

2
2.

0
1.

44
70

E
-0

1
1.

7
2.

48
49

E
-0

1
0.

9
4.

36
90

E
+0

0
1.

7
4.

35
31

E
+0

0
10

.8
9.

55
44

E
-0

2
2.

0
0.

00
34

0.
00

15
4.

33
84

E
+0

0
10

.7
9.

30
24

E
-0

2
2.

4
0.

3
13

37
.1

11
8.

3
14

88
.4

46
.0

20
6 P

b
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 

1
32

0.
00

00
E

+0
0

0.
0

8.
95

02
E

-0
2

11
.2

8.
33

29
E

-0
2

11
.6

5.
33

68
E

-0
1

6.
6

5.
61

12
E

+0
0

14
.8

1.
56

00
E

+0
0

50
.0

8.
95

02
E

-0
2

11
.2

0.
00

00
0.

00
00

1.
56

00
E

+0
0

50
.0

8.
95

02
E

-0
2

11
.2

0.
0

31
93

.0
89

8.
8

14
14

.9
21

4.
0

2
39

0.
00

00
E

+0
0

0.
0

1.
12

40
E

-0
1

6.
8

1.
58

57
E

-0
1

5.
8

9.
93

52
E

-0
1

5.
7

5.
98

38
E

+0
0

13
.9

1.
25

03
E

+0
0

33
.0

1.
12

40
E

-0
1

6.
8

0.
00

00
0.

00
00

1.
25

03
E

+0
0

33
.0

1.
12

40
E

-0
1

6.
8

0.
0

37
88

.5
75

3.
5

18
38

.5
12

3.
0

3
42

1
0.

00
00

E
+0

0
0.

0
9.

58
52

E
-0

2
4.

2
1.

57
26

E
-0

1
3.

3
2.

09
77

E
-0

1
1.

9
5.

87
34

E
+0

0
3.

6
4.

23
62

E
+0

0
30

.9
9.

58
52

E
-0

2
4.

2
0.

00
00

0.
00

00
4.

23
62

E
+0

0
30

.9
9.

58
52

E
-0

2
4.

2
0.

0
13

66
.2

29
7.

6
15

44
.9

78
.4



“THESES HEADLINE”

34124

 
 

M
ea

su
re

d 
ra

tio
s2

 
 

 
 

 
 

 
 

U
nc

or
re

ct
ed

 r
at

io
s 

 
 

 
C

or
re

ct
ed

 r
at

io
s3

 
A

ge
 [M

a]
 

 

A
re

a 
ID

1

A
re

a 
si

ze
 

[P
ix

-
el

]

20
4 P

b/

20
6 P

b

±σ
 

[%
]

20
7 P

b/

20
6 P

b

±σ
 

[%
]

20
6 P

b/

20
8 P

b

±σ
 

[%
]

20
6 P

b/

23
8 U

±σ
 

[%
]

23
8 U

/90
Z

r
±σ

 
[%

]

23
8 U

/

20
6 P

b

±σ
 

[%
]

20
7 P

b/

20
6 P

b

±σ
 

[%
]

20
6 P

b
±σ

 
[%

]

23
8 U

/

20
6 P

b

±σ [%
]

20
7 P

b/

20
6 P

b

±σ
 

[%
]

20
6 P

b 
[%

]4

23
8 U

/

20
6 P

b
± 

1σ

20
7 P

b/

20
6 P

b
± 

1σ

4
20

57
3.

24
19

E
-0

5
10

0.
0

8.
81

15
E

-0
2

2.
0

1.
40

31
E

-0
1

1.
6

2.
72

27
E

-0
1

0.
9

5.
76

88
E

+0
0

1.
9

3.
62

08
E

+0
0

16
.4

8.
81

15
E

-0
2

2.
0

0.
00

06
0.

00
06

3.
61

86
E

+0
0

16
.4

8.
76

62
E

-0
2

2.
1

0.
1

15
73

.0
19

9.
9

13
75

.1
39

.9

5
12

30
1.

67
07

E
-0

4
57

.7
9.

25
01

E
-0

2
2.

6
1.

41
06

E
-0

1
2.

1
2.

76
50

E
-0

1
1.

2
5.

18
40

E
+0

0
2.

4
3.

91
76

E
+0

0
9.

3
9.

25
01

E
-0

2
2.

6
0.

00
31

0.
00

18
3.

90
53

E
+0

0
9.

3
9.

01
72

E
-0

2
3.

0
0.

3
14

69
.7

11
3.

0
14

29
.2

57
.9

6
93

0.
00

00
E

+0
0

0.
0

9.
58

89
E

-0
2

10
.6

1.
74

16
E

-0
1

8.
1

1.
95

62
E

-0
1

4.
6

7.
18

25
E

+0
0

9.
7

5.
45

64
E

+0
0

29
.9

9.
58

89
E

-0
2

10
.6

0.
00

00
0.

00
00

5.
45

64
E

+0
0

29
.9

9.
58

89
E

-0
2

10
.6

0.
0

10
84

.8
23

3.
8

15
45

.6
19

8.
6

7
18

06
2.

78
39

E
-0

4
44

.7
9.

30
94

E
-0

2
2.

6
1.

33
13

E
-0

1
2.

2
2.

71
88

E
-0

1
1.

2
3.

94
01

E
+0

0
2.

1
3.

94
13

E
+0

0
13

.9
9.

30
94

E
-0

2
2.

6
0.

00
52

0.
00

23
3.

92
08

E
+0

0
13

.8
8.

92
08

E
-0

2
3.

3
0.

5
14

64
.5

16
1.

3
14

08
.6

63
.7

8
19

73
3.

39
99

E
-0

4
35

.4
9.

23
95

E
-0

2
2.

2
1.

30
13

E
-0

1
1.

9
2.

88
44

E
-0

1
1.

1
4.

17
55

E
+0

0
2.

0
3.

64
60

E
+0

0
8.

2
9.

23
95

E
-0

2
2.

2
0.

00
64

0.
00

22
3.

62
28

E
+0

0
8.

2
8.

76
38

E
-0

2
3.

1
0.

6
15

71
.3

10
6.

7
13

74
.6

59
.0

9
37

7
0.

00
00

E
+0

0
0.

0
8.

66
98

E
-0

2
5.

9
1.

51
65

E
-0

1
4.

6
2.

34
10

E
-0

1
2.

6
5.

18
82

E
+0

0
5.

0
3.

93
11

E
+0

0
23

.0
8.

66
98

E
-0

2
5.

9
0.

00
00

0.
00

00
3.

93
11

E
+0

0
23

.0
8.

66
98

E
-0

2
5.

9
0.

0
14

61
.0

24
9.

0
13

53
.8

11
4.

8

11
48

8
0.

00
00

E
+0

0
0.

0
8.

94
78

E
-0

2
5.

8
1.

43
16

E
-0

1
4.

7
2.

42
86

E
-0

1
2.

6
4.

17
54

E
+0

0
4.

5
3.

92
92

E
+0

0
20

.5
8.

94
78

E
-0

2
5.

8
0.

00
00

0.
00

00
3.

92
92

E
+0

0
20

.5
8.

94
78

E
-0

2
5.

8
0.

0
14

61
.7

22
6.

5
14

14
.4

11
0.

0

12
20

86
5.

73
72

E
-0

4
70

.7
8.

00
35

E
-0

2
6.

2
1.

50
32

E
-0

1
4.

7
8.

13
42

E
-0

2
2.

1
5.

86
77

E
+0

0
3.

1
9.

61
93

E
+0

0
20

.7
8.

00
35

E
-0

2
6.

2
0.

01
07

0.
00

76
9.

51
61

E
+0

0
21

.7
7.

18
39

E
-0

2
10

.8
1.

1
64

4.
1

11
0.

4
98

1.
4

22
0.

3

14
83

4
1.

00
20

E
-0

3
70

.8
1.

00
20

E
-0

1
7.

4
2.

59
02

E
-0

1
4.

9
6.

38
23

E
-0

2
2.

6
7.

56
17

E
+0

0
4.

1
1.

72
10

E
+0

1
6.

4
1.

00
20

E
-0

1
7.

4
0.

01
87

0.
01

33
1.

68
88

E
+0

1
24

.1
8.

61
56

E
-0

2
14

.9
1.

9
37

0.
8

70
.3

13
41

.7
28

7.
1

16
28

9
5.

89
27

E
-0

4
10

0.
0

9.
01

59
E

-0
2

8.
4

1.
43

19
E

-0
1

6.
9

1.
81

42
E

-0
1

3.
5

6.
15

05
E

+0
0

6.
8

4.
16

26
E

+0
0

19
.7

9.
01

59
E

-0
2

8.
4

0.
01

10
0.

01
10

4.
11

67
E

+0
0

20
.0

8.
18

51
E

-0
2

14
.0

1.
1

14
01

.8
21

3.
8

12
42

.0
27

4.
4

18
58

6
8.

94
45

E
-0

4
70

.7
9.

48
12

E
-0

2
7.

2
1.

18
96

E
-0

1
6.

5
1.

05
93

E
-0

1
2.

7
7.

68
36

E
+0

0
5.

0
7.

19
30

E
+0

0
29

.9
9.

48
12

E
-0

2
7.

2
0.

01
67

0.
01

18
7.

07
26

E
+0

0
30

.6
8.

22
08

E
-0

2
14

.0
1.

7
85

2.
5

18
9.

9
12

50
.5

27
4.

7

Ar
ea

 ID
1  c

or
re

sp
on

ds
 to

 re
gi

on
s o

f i
nt

er
es

ts 
(R

O
Is

) u
se

d 
fo

r c
al

cu
la

tio
n 

ou
tli

ne
d 

in
 F

ig
ur

e 
ab

ov
e.

M
ea

su
re

d 
ra

tio
s2  a

re
 c

or
re

ct
ed

 fo
 d

et
ec

to
r g

ai
ns

. U
nc

er
ta

in
tie

s a
re

 c
ou

nt
in

g 
sta

tis
tic

 (P
oi

ss
on

) e
rr

or
s.

C
or

re
ct

ed
 ra

tio
s3  V

al
ue

s c
or

re
ct

ed
 fo

r c
om

m
on

 P
b 

w
he

re
 20

4 P
b 

ex
ce

ed
s d

et
ec

tio
n 

lim
it.

20
6 P

b 
[%

]4 
Pe

rc
en

ta
ge

 o
f c

om
m

on
 P

b 
in

 m
ea

su
re

d 
20

6 P
b,

 c
al

cu
la

te
d 

fro
m

 th
e 

20
4 P

b 
as

su
m

in
g 

pr
es

en
t-d

ay
 S

ta
ce

y 
&

 K
ra

m
er

s (
19

75
) m

od
el

 te
rr

es
tr

ia
l P

b 
iso

to
pe

 c
om

po
sit

io
n.

PAPER IV          HERRMANN ET AL.
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35

U-Pb dating shocked zircon Mien crater: new impact age and metamictization

125

Ion image 68 grain 46

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 58.7 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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U-Pb dating shocked zircon Mien crater: new impact age and metamictization

127

Ion image 69 grain 47

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 427.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 59.7 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

40130

Ion image 70 grain 17

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 583.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 104.0 µm; close-
up of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and 
U-Pb spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

42132

Ion image 71 grain 3

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 369.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 97.2 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

44134

Ion image 72 grain 48

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 464.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 64.3 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

46136

Ion image 73 grain 49

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 464.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 67.6 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

48138

Ion image 74 grain 50

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 464.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 63.9 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

50140

Ion image 75 grain 51

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 464.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 61.0 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

52142

Ion image 76 grain 15

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. Left) HV = 15 kV, WD = 9.94 mm, View Field = 222.0 µm. Right) HV = 15 kV, WD = 9.04 mm, View Field = 62.7 µm; close-up 
of the grain from the left image. Right image shows the grain after a further polishing to remove Au coating of the SIMS ion imaging and U-Pb 
spot analyses.
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“THESES HEADLINE”

54144

Ion image 77 grain 2

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. HV = 15 kV, WD = 9.04 mm, View Field = 251.0 µm; close-up of the grain from the left image. Right image shows the grain after 
a further polishing to remove Au coating of the SIMS ion imaging and U-Pb spot analyses.

PAPER IV          HERRMANN ET AL.
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“THESES HEADLINE”

56146

Ion image 78 grain 1

Ion imaging. Solid white lines mark the regions of interests (RIOs) where an age is calculated. Dotted white lines mark the ROIs where it was 
not possible to calculate an age due to common Pb content higher than 2%, and high uncertainty, i.e., absolute error higher than age value.

BSE images. HV = 15 kV, WD = 9.04 mm, View Field = 251.0 µm; close-up of the grain from the left image. Right image shows the grain after 
a further polishing to remove Au coating of the SIMS ion imaging and U-Pb spot analyses.

PAPER IV          HERRMANN ET AL.
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