
� �
�
� �
���
����
	�
	


�
��
���
������
�
	
��
�

�� �
����
���
�
�

	�
��

��  !" #
$% &
! '�( )+*
",
- . /
0-$$!)21
$ 3&
4$5
!� /)26
7 $ -8$ &
7 " -9 -�: *
;<

=

>#3
� *
;<
? #
@.$ --�.,$ -%"! A
-!,
8�B� '$C �8,
$"..$5 &,
D$ -, 3
�? #
@ &

, 3
�E". /!  8�GF ''5 9 &",
�8: 0@=IH
? @;?? J
! K

>#3 !? #
@ ! 9
$8�!,
.$ 9
C " -�8,
$, 3
� -"8  ",  $ & F &
85
.�8? #
@C -�!� &,

 &, 3
� D-$ &,
!  8�GF ''5 9 &",
�8:IL@= . 3 C !M  ,
.$ 9
�!"E
$5,
"!C " -,
$ D, 3
�

9" &5
D".,5
- &
N C -$.�!!) !$  ,%"! /&
$% &
,
$� O !,%
� ''E
� D$ -� '"5 &
. 3K

>#35
!%
�8�B� '$C �8"
C -� ' 9 &" -( C 3
� &$ 9
� &$ '$N  ." '9
$8� 'D$ -, 3 ! 0@

? #
@)  &
. '5
8  &
N E
$, 3
C " -" ''� '" &
8!� - " '.$ 9
C $ &
� &,
!) , 3",
%"!,
$ D$ -9

, 3
�E"!  ! D$ -, 3
� L@? #
@.$ --�.,$ -, 3",E
�." 9
� &
�.�!!" -( " D,� -'"5 &
. 3K

>P� -�%
� -�B  �%, 3
�8�,"  '!$ D, 3
� 0@.$ --�.,$ -" &
8! 3$%% 3( .$ --�.,  &
N

0@8","  !%
$ -, 3% 3 '� K



��
�� �
� �
��
�
��
�
� �
�

�5
!�"
D$ -%" -8 F9
$8� ' &
N "CC -$". 3
	

>P( C $, 3
�!  

���
. '�" &
�B� &,

?
: "
� O
�C  O� ' ! '" &
8=

>*
"!!  ,, 3
-$5
N 3
? #
@9
$8� ',
$. -�",
� �9
$8� ' �B� &,
�

>? $ 9
C " -� �,
$, 3
�$E
!� -B�8�B� &,
�

>@,� -",
� 	����
�
����
�
:��
�

=

>? $ &B� -N � &.�  !�
�

� �
� J
4

><
C $ &
.$ &B� -N � &.�)
?
-�,5
-&�8"!? #
@ F.$ --�.,�8�B� &,

>? $ --�.,$ - &
C 5,
	��B� ' 
�B� &,
' !,

>? $ --�.,$ -$5,
C 5,
	�$8  A
�8 ��B� ' 
�B� &,
' !,

>#5 &
�8 D$ -D5 '' FD-" 9
�8","

: D-" 9
�,  9
� �
� K!
"!�.=

>; 5E F" --"( " &
8?? F9
$8� 3"B�8  #
� -� &,
? #
@9" & D�!,",  $ &
!



�
��
��� �
����

��
�

>; � - " '" &
8C " -" ''� '. 3" -N � '$!!" &
8,
-"  ' &
N " -�!�C " -",
� '( C " -" 9
�,� - 

�8

>? $ '5 9&
F%  !�8�B  ",  $ &9"C  9

C -$B�!!C �., -" '-�!$ '5,  $ &
	

>? #
@,  9
�GF8�C � &8� &.� 9
�"!5 -�8E
( ? K7 -" &,
%"!  &
. '5
8�8  &
9
$8� '

 &
�"( !�� !

>J
�,"  '!  &#
$% &
! '�( �," 'K!�� !)
4@� FH
"��)

	
  



S
3 at -120C

200
400

600
800

1000
colum

n num
ber

0

200

400

600

800

1000

row number



E
xternal C

alibration S
ource O

bsid 61277, S
3 all am

ps, g02346

0
1000

2000
3000

4000
5000

6000
7000

energy (eV
)

1 10

100

1000
Data Density (# per X-unit)



�
��
���

�
���
� �
� ��
�� �

� �
� ����
�

>0"!�8$ &J
"B  8 �5 9E

�!.$8�: ��  .�!,� -< &
 B� -!  ,(=

>@&.$ -C $ -",
�! 9" &
( "8B" &
.�! 9"8�E
( �@#
: B  "
C "C � -!E
( *
- N $ 
3 &)

0"5, 

=

>@&.$ -C $ -",
�! &
�%
!$ '5,  $ &,
$8  #5
!  $ &
�� 5",  $ &
 &
A
� '8 FD-�� -�N  $ &
!

: *"B '$B6
4$5
!� /
 			= " &
8"
. 3" &&
� '!,$C 9
$8� '

>�C ,  $ &" ''(  &
. '5
8�! *
;<
? #
@9
$8� '

:
 $ &)
 $ #)
$ -
 $ &
�
 .$ --�.,=

>�$8� '! -$% F8�C � &8� &,
L@!C �., -" '-�!$ '5,  $ &



B
I D

ata:  m
edian of even am

plitude (D
N

)

0
200

400
600

800
1000

colum
n num

ber

0

200

400

600

800

1000

row number

B
I S

im
ulation:  m

edian of event am
plitude (D

N
)

0
200

400
600

800
1000

colum
n num

ber

0

200

400

600

800

1000

row number

D
ata

0
200

400
600

800
1000

colum
n num

ber

260

280

300

320

340

event amplitude (DN)

S
im

ulation

0
200

400
600

800
1000

colum
n num

ber

260

280

300

320

340

event amplitude (DN)

��
���
��
��
	
�


��� ��
� 
 �
�
� ��
� 
� �� �
��������
� � �
�
� �
� �
� �
���� � �!"

�
#$%

&'
()
�* +
,
�� �
 �
��

� ��� �
���
� ��
� ����� �
	-
. / ��
� �0
�1 2
1* �3
� � (

�
���� �+
���
� ��
� ����� �
	-
. 
�
 �� �
 � �� �
� �
 � � �
�
�
� �/
� �(�4

 �
* �5
� ��
 ��� �
�6 �
(



�
�
� �
��
� ��
�� �

>7 � &� -",
�!  95 '",
�8�B� &,
!) ? #
@,5
-&�8$ &

>J !." -8N -"8�! -�
� �.,�8$ & F$ -E  ,

>? #
@ F.$ --�.,
-� 9"  & &
N �B� &,
!

>
- ,
�"
!," &
8" -8 L@#
; �B� &,
' !,

>? 5
--� &, '(N � &� -",  &
N  �

��B� &,
!C � -� &� -N (

>? 5
--� &, '( 5
!  &
N "��
� &� -N  �! 	

�� K!
�!K�

/�
� %  , 3
 �
�

�

!C ".  &
N

�!K�
�"K�

/�
� %  , 3!�
�

�

!C ".  &
N

�"K�
�	 K	� /�

� %  , 3
"�
�

�

!C ".  &
N

>#" /�!"E
$5,
  ��
? *<
3
$5
-!)  �
7 0C � -8�B  .�
 ,
� 9
C

>#3
� 9
$ &
$. 3-$ 9",  .�B� &,
' !,!" -�!" 9
C '�!$ D, 3
�?? J
!C �., -" '-�8  ! F

,
- E5,  
$ &
D5 &
.,  $ &

>#3
�( " -�8  -�., '(  &
!," &,  ",
�8"! -$%
!$ D, 3
� 9",
- O



>#3
�( ." &E
� A',
� -�8"! -�� 5  -�8

>7 "  &
!",
F  �
? 9",
. 3 F !�
?
!$8","!�,!." &E
�.$ 9E  &
�8



�
��
� �
�

���
����

��
�

���
�

>H
!  &
N '�

� �L
8�!. - E
�!, 3
�� &,  -�;� . 3 C

>7 "  &
.$ &
!, -5.,�8!5. 3, 3",
F  �
? " &
8 F !�
? 8","5
!�!" 9
�

� �L
M , 3 !

" ''$%
!8","
D-$ 9E
$, 3
�C $. 3!,
$E
�.$ 9E  &
�8" &
8" &
" '( 
�8,
$N �, 3
� -

>J
�,"  '!  &#
$% &
! '�( �," 'K!�� !)
4@� FH
"��)

	  �

�  ''5
!, -",
�, 3
� 0@.$ --�.,$ -C � -D$ -9" &
.�%  , 3" &
$E
!� -B",  $ &
$ D? "! H)

"
8  #5
!�!$5
-.�%  , 3
!, -$ &
N ' &
�!, 3",
.$B� -! 95
. 3
$ D, 3
�;� . 3 C K
; 5
. 3

," -N �,!%  ''E
� &� A,, 3
� 9
$!,
D-$ 9
0@? #
@.$ --�.,  $ &K

#
3
� D5 ''
!C �., -5 9

: '$N 8  !C '"(= 	N "  &
8  #
� -� &.�!E
�,%
�� &, 3
�,%
$." ' F

E
-",  $ &
!" -�"CC " -� &,
M !C �., -" '-�!$ '5,  $ & !  9
C -$B�8: &$,�, 3
�  -$ &' &
�

�!C �.  " ''(= K

H&
� OC " &
8�8B  �%
$ D, 3
�!C �., -5 9
! 3$%  &
N , 3
�!, -$ &
N ' &
�!: ' &
�" -8  ! F

C '"(= 	!C �., -" '-�!$ '5,  $ & !  9
C -$B�8�B� &",
-� '",  B� '( '$%
� &� -N  �! K

L$ -E
- N 3,
!$5
-.�!) 9
$ -�!, - &
N � &,
N -"8�!� '�.,  $ &
9"(
-�!5 ',
 &
�B� &

3 N 3
� -!C �., -" '-�!$ '5,  $ &K



F
ull-fram

e m
atrix valid for any location on S

3

100
200

300
400

500
600

C
hannel # 

2 4 6 8

Photon Energy (keV)



C
as A

 on S
3, O

bsid 2877

B
insize: 4.000 X

 4.000

3200
3400

3600
3800

4000
4200

4400
x (pixel)

3400

3600

3800

4000

4200

4400

4600

y (pixel)



C
as A

 on S
3, O

bsid 2877, g02346

0
2000

4000
6000

8000
energy (eV

)

1 10

100

Data Density (# per X-unit)



C
as A

 on S
3, O

bsid 2877, g02346

1000
1500

2000
2500

energy (eV
)

0

100

200

300

400

Data Density (# per X-unit)



C
as A

 on S
3, O

bsid 2877, C
T

I-corrected, breakdow
n by event grade

1000
1500

2000
2500

energy (eV
)

0

100

200

300

400

Data Density (# per X-unit)



�
�� �
��

��
�� �
��� ����

� �� �
�

L$ -? "! H
� E
!  8 !

�		)  &, 3
� -" &
N ��

�� /�
�) , 3
��B� &,
N -"8�!" -� 	

� �
	
 	�
� 
�

� �
�
�� ��
���
��
�


��
�
���
��

��
� ��
�
�
�� 
!"


��
�
��
## $

��
� ��
�
�
�%  �
"


'&
�
&$
#�

��
� ��
�
�
�  $
"


'&
�
&
# &
(
��
� ��
�
�
�  
!"


 �
�
# $
��(
��
� ��
�
�
��  
("


 �
�
� $$
!�

��
� ��
�
�
�$ 
%"


 (
�
(! �$&

��
� ��
�
�&�  
%"


 (
�
$&&$$

��
� ��
�
�&& 
#"


 $
�
(! $$
�
��
� ��
�
�&�  
!"


 $
�
$&
#� &

��
� ��
�
�&
� 
�"


 %
�

%! ��
��
� ��
�
�
& 
!"


 %
�

%(� &

��
� ��
�
�
& 
!"


 !
�
�
(� &
%
��
� ��
�
�
�$ 
("


 !
�
� $� &�

��
� ��
�
�
�& 
�"


 �
�

# &� $

��
� ��
�
�

� 
!"


 �
�

%% �$

��
� ��
�
�
& 
!"



�
�� �

���
�
� ��
�
����
� ��

�
� ��

��� �
����

��
�

>05
$,��," 'K!�� !)
� 9
? 3" &
8 -"
�B  8� &.�$ D" L'",,
� &�8) #
- " O " 'J
" -/

�",,
� -P" '$  &, 3
� �'' C ,  ." '7 " '" O( 47?

	 !�) H
C 1



		)  ��

>; %" -, 

�," 'K!�� !)
� �
	
�
�	 
���
���
�� ����
��
�
���
� �� �
������

���
 	� � �����
�
�

! ")�#
$&%
'( ))&*
+ ,

-./
0 123 4
35
2 46,
77 ,)
89:
���
 ;
� �� :<
�=
��
>� � �� :=
?>@;
 :�
?;
?�

"
A!B C
) #
$&%
'( ))�D
EE

-F3G /
H35
2 46,
77 ,)JI
9;
?K=;
L M
N:=@;�O
>?N>P CM:QQ
RS
RA T
U>I
>>QO
?V

WQ
>X;
?K;
� �::� C
M
�?K;
?<:
Y =;KO:
?�) #
$&%
'(*)�D*

-Z4H [3 \
35
2 46,
77 ,
]�^O
N<>@:=

_ >P � >P �
���
 ;
_�`
�O
NNO>?P =>�
a>b

`
�=>� ;
b ;
?K
�9:
a> cQ;
N�;
8>=�N] #

$&%
'( ,
] D
7((

-d e55 13 4
f]�g
2 4$ 3 \[
] 2 [h i
e
hHe [,
77 ,
] ^:�:<
�O
>?
>P c
jQN:K
���
 ;
_

`
�O
NNO>?P =>� c
� k
"BSl �

mm] #
$&%
'E(
] FD,
'

-n2 \o35
2 46,
77 ,
]
>?O�>=O
?V �9: `
@
>Qj�O
>?
>P �9:
���
 ;
_  :�
?;
?�

>P � U"
A!B C
] #
$&%
'E(
] * D)



-n2 \o35
2 46,
77 ,
] 89:
� �=
j<�j=:
>P �9:
L

�_V :
? �=O<
9� j� :=
?>@;

 :�
?;
?�
YRAR �S

� "�!P =>�I
9;
?K=;
���
 ;
_ a�;
V :
N T
� 9><

�:K

`
� :<�;;
?KI
O=<
j�
N�:QQ;=
:KO
j�
] #
$&%
'E )
] F*

�

-ge
35
2 46,
77 D
] ^:�:<
�O
>?
>P
Uj<Q:;=
���
 ;
_
� >j=<:
NO
?
U:;=M

_

Y ;Q;
�O:
NXO�9I
9;
?K=;
] #
$&%
' )
�] F' D



S
3, -110C

0
2000

4000
6000

8000
10000

line energy (eV
)

80

100

120

140

160

180

FWHM (eV)



� �
��� �

�

-� �
�0e \\305 /e [e [
	20 oH /h3�
/44
� /[253h #
� ���� i
H$ \e
� /h3H /
$ \e
�3h

H$ 305 \
2 4\3He 4
�5 /e [
2 [h2 44eG
H5 13
h35305e \\3H$ e [H35e
	3
h3H0 \/
	3h

G /5 1
2H /[� 43
$ e
H /5 /e [ 
/[h3$ 3 [h3 [5
� .�

-�
1/
HH /
$ 4/�
3Hh2522 [2 4� H /H2 [h3 [12 [03H5 13 \3H� 45
H f\e #
� �� �
�

H5�h /3H] 3H$ 30 /2 44� fe \
h /�
�H35
2 \� 35
H

-� 3�3 \
2 4

� \e
�$ H2 \3
�H /[� 5 13 �
�0e \\305e \
fe \
2G /
h3 \
2 [� 3e
f2$$ 4/
02 


5 /e [H2 [h2H5 \e
$ 1� H /02 45
2 \� 35
H

�
13
�i
F0eh3
2 [h02 4/	 \25 /e [
$ \e
h�05H2 \3
2�2 /4
2	 435e5 13
0e 
� [/5
�

25 155
$���� GGG
62H5 \e
6$ H� 63h�� �H3 \
H� 5eG
[H 43�� 05 /

� 6


