DAN-SANS. Data Reduction. Example.

Instrument: KWS-1
Date of the Experiment: March.2020
QtiSAS Version: >01.03.2021

DAN-SANS “Instrument”: KWS1-2020



STEP O: Preparations



Activation: DAN-SANS
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Starting of “New Session”
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STEP 1: Instrument Selection



Select Data-Reduction-Instrument: KWS1-2020
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Selected: KWS1-2020
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Instrument related parameters are “hidden” in “SA(N)S Instrument :: configuration” tab (not explained in this file)

Data :: Input and Output Folders

{ SA(N)S Instrument :: Configuration J
2 ~
- Header:: Map
Free ASCII format [standart]

"Flexible" Header | Last Line :: $I(* Detector Data for

#-Line #-Pos
[Experiment-Title] 3 s_1
[User-Name] 5 s6
[Sample-Run-Number] 11 1
[Sample-Title] 16 sl
[Sample-Thickness] 34 3
[Sample-Position-Number] 34 1
[Date] 5 s8
[Time] 5 s9




STEP 2: Raw-Data Path Selection



Select Path (Folder) where your data is located
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Path (Folder): selected
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:: Header(s) - to - Info-Table ::
allo
Compact + Matrixes
Detector Sum for active Mask
N /

Experiment ,logbook” generation: “Header(s) - to — Info-Table” interface

STEP 3 (optional): Data-Information-Table Generation

More tools below (not explained in this file)

:: Header(s) - Info Extractor :: :: Image(s) - to - Info-Matrix :: @ Mask Sens Norm ROl Asci J
info-extractor all o (ﬂ % ] [ = Fast info Extractor : ‘ |
‘ Plot Matrix [Plot-Active]
Sample i i columns: 3 ° )
! [ Mask Sens Norm ROl Ascii ] tof
Header(s) - to — Info Extractor Image(s) - to - Info Matrix Fast Info Extractor
Step-by-step adding of Step-by-step adding of Every raw-file could be investigated

parameters to your ,logbook” Raw-matrixes to single matrix Here in details



3.1 Go to Rawdata Tools tab
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3.2 Push |@| Button and enter Table Name
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3.3 Select Data to get Information
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3.4 “info-table” is generated

) A QTISAS - untitied *
DERRRDRR sE6FHR % 2827 g 9¢ s BB <@ 5 / S /o @ W® & ¥ B @G zddw WEE X »
R o0 DAN

E Sample Polarization Runs(X] e D lambda Beam Sum(Y] Duration cps(Y] Date IG =
ey o wseeo 0
1 bdc out 48462 8 3265 4.930/50.0x50.015.0x5.0 28215 432000 0.653125,13-Jan-20; - - - 1
ptions awdata Tools asl ensitivi ata Processing >
! 0 Rawdata Tool Mask Sensitivity Data P! v FIT
2 EB out 53216 20 19.680 4.930/50.0x50.0112.0x12.0 3.093e+06| 1000 3003 16-Mar-20: e |
3 HJ out 53217 20| 19.680 4.930/50.0x50.01120x120 | 4.887560406, 1000 4887.56 16-Mar-20; [ | Favdete Tools ) FiT
4 HL out 53218 20 19.680 4.930/50.0x50.0112.0x120 | 7.17123e+06 1000  7171.23 16-Mar-20: (- Header(s) - (o - Info-Table - :: Image(s) - 10 - Info-Matrix :
T I 7 : .
5 HM out 53219 20 19.680 4930/50.0x50.01120x120 | 6089340406 10000 6089.34 16-Mar-20: Info-tabl ale aol &
6 EB out 53220 8  7.680 4.93050.0x50.0112.0x12.0 | 3.04949e+06 1000  3049.49,16-Mar-20; 1
1 Compact + Matrixes columns: 3 S| anse
7 HJ out 53221 8  7.680 4.930/50.0x50.0112.0x12.0 | 6.97901e+06 1000 6979.01|16-Mar-20; :
Detector Sum for active Mask
8 HL out 53222 a{ 7.680 4.930/50.0x50.0112.0x12.0 | 1.03647¢+07 1000, 103647 16-Mar-20: [ - | Mask Sens Nom RO Asdij ®
9 HM out 53223 8  7.680 4.930/50.0x50.0112.0x12.0 | 8.75265+06 1000 875265 16-Mar20; | 1eR0e(S) - inio Bxciors : Fast Info Extractor -
10 Plexy out 53224 s{ 1.980 4.930,50.0x50.0112.0x12.0 | 1.05809e+08 900 117566 16-Mar-20; &l @ || piot Matrix [Plot-Active]
I ;
" EB out 53225 8 1980 4.930/50.0x50.0112.0x12.0 | 1.19434e+07 900  13270.4/16-Mar-20; Sample qAd | @
12 HJ out 53226| 8 1.980 4.930/50.0x50.012.0x12.0 |  2.4383e+07 900  27092.2 16-Mar-20:
13 HL out 53227 8  1.980 4.930/50.0x50.0112.0x12.0 | 2684150407 900  29823.9 16-Mar-20:
14 HM out 53228 8 1980 4.930/50.0x50.0112.0x120 | 256711407 900  28523.4 16-Mar-20; + Merge :: Raw Files : 2 Exkoohsy BarCIrai s s
15 Plexy out 53220 20 1980 4.93050.0x50.012.0x12.0 | 7.76353e+06| 3000  25878.4 16-Mar-20: Select Files & Merge from: INPUT folder
16 EB out 53230| 20 1980 4.930/50.0x50.0112.0x12.0 952105{ 300  3173.68 16-Mar-20: [ Merge Files in Active Table (2 steps): to QUTPUT/raw-matrix folder
Select Files & Create Table Merge Extract

RT :: KWS-1&2 : Real Time Tools
TOF :: KWS-1&2 :: Time Of Flight Tools
[ DAN ]

(QUNTITLED
&YDAN :: script, info, ...

Type Created Label
Table Maxirfized 03.03.21 12:36 Info::Table
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STEP 4 (optional): Data “Understanding”



Samples

3 configurations: C20D20, C8D8, C8C2 (WavelLength 4.93A, s.aperture 12x12mm?, c.aperture 50x50mm?)

@ @ fHinfo-table - Info::Table

Sample Polarization Runs[X] lambda Beam Sum([Y] Duration cps[Y] Date Time
1 béc out 48462 8 3.265 4.930/50.0x50.015.0x5.0 28215 43200  0.653125 13-Jan-2020 |19:18:02.00
2 |EB out 53216 20/ 19.680 4.930 50.0x50.0112.0x12.0 3.093e+06 1000 3093 16-Mar-2020 | 17:00:32.00
3 H-J out 53217 20, 19.680 4.930/50.0x50.0112.0x12.0 4 1000 4887.56/16-Mar-2020 |17:17:27.00
4 H-L out 53218 20, 19.680 4.930/50.0x50.0112.0x12.0 762&920 1000 7171.23/16-Mar-2020 |17:34:17.00
5 H-M out 53219 20, 19.680 4.930/50.0x50.0112.0x12.0 6.08934e+06 1000 6089.34/16-Mar-2020 |17:51:07.00
6 EB out 53220 8 7.680 4.930 50.0x50.0112.0x12.0 3.04949e+06 1000 3049.49/16-Mar-2020 |18:22:04.00
7 H-J out 53221 8 7.680 4.930 50.0x50.0112.0x12.0 6.97901 1000 6979.01/16-Mar-2020 | 18:38:59.00
8 H-L out 53222 8 7.680 4.930/50.0x50.0112.0x12.0 1 .0364&5_8 1000 10364.7 16-Mar-2020 | 18:55:49.00
9 H-M out 53223 8 7.680 4.930 50.0x50.0112.0x12.0 8.75265e+06 1000 8752.65/16-Mar-2020 |19:12:39.00
10 Plexy out 53224 8 1.980 4.930/50.0x50.0112.0x12.0 1.05809e+08 900 117566 16-Mar-2020 |19:38:28.00
1 EB out 53225 8 1.980 4.930/50.0x50.0112.0x12.0 1.19434e+07 900 13270.4/16-Mar-2020 | 19:53:41.00
12 H-J out 53226 8 1.980 4.930 50.0x50.0112.0x12.0 2.4383e+07 900 27092.2/16-Mar-2020 |20:08:56.00
13 H-L out 53227 8 1.980 4.930/50.0x50.0112.0x12.0 2.6841 5E8C 2 900 29823.9/16-Mar-2020 20:24:06.00
14 H-M out 53228 8 1.980 4.930 50.0x50.0112.0x12.0 2.56711e+07 900 28523.4/16-Mar-2020 |20:39:17.00
15 Plexy out 53229 20 1.980 4.930 50.0x50.0112.0x12.0 7.76353e+06 300 25878.4/16-Mar-2020 |20:54:46.00
16 EB out 53230 20 1.980 4.930]50.0x50.0112.0x12.0 952105 300 3173.68 16-Mar-2020 |20:59:59.00
3 samples: H-J, H-L, H-M;




“Dark Current”

Detector Dark Current :

N oK ) EFinfo-table - Info::Table
Sample Polarization Runs[X] C lambda Beam Sum([Y] Duration cps[Y] Date Time

43200, 0.653125 13-Jan-2020 19:18:02.00

000 3093 16-Mar-2020 | 17:00:32.00

3 H-J out 53217 20, 19.680 4.930/50.0x50.0112.0x12.0 4.88756e+06 1000 4887.56/16-Mar-2020 |17:17:27.00
4 H-L out 53218 20, 19.680 4.930/50.0x50.0112.0x12.0 7.17123e+06 1000 7171.23/16-Mar-2020 |17:34:17.00
5 H-M out 53219 20, 19.680 4.930/50.0x50.0112.0x12.0 6.08934e+06 1000 6089.34/16-Mar-2020 |17:51:07.00
6 EB out 53220 8 7.680 4.930/50.0x50.0112.0x12.0 3.04949e+06 1000 3049.49/16-Mar-2020 |18:22:04.00
7 H-J out 53221 8 7.680 4.930 50.0x50.0112.0x12.0 6.97901e+06 1000 6979.01/16-Mar-2020 | 18:38:59.00
8 H-L out 53222 8 7.680 4.930/50.0x50.0112.0x12.0 1.03647e+07 1000 10364.7 16-Mar-2020 | 18:55:49.00
9 H-M out 53223 8 7.680 4.930 50.0x50.0112.0x12.0 8.75265e+06 1000 8752.65/16-Mar-2020 |19:12:39.00
10 Plexy out 53224 8 1.980 4.930/50.0x50.0112.0x12.0 1.05809e+08 900 117566 16-Mar-2020 |19:38:28.00
1 EB out 53225 8 1.980 4.930/50.0x50.0112.0x12.0 1.19434e+07 900 13270.4/16-Mar-2020 | 19:53:41.00
12 H-J out 53226 8 1.980 4.930 50.0x50.0112.0x12.0 2.4383e+07 900 27092.2/16-Mar-2020 |20:08:56.00
13 H-L out 53227 8 1.980 4.930/50.0x50.0112.0x12.0 2.68415e+07 900 29823.9/16-Mar-2020 20:24:06.00
14 H-M out 53228 8 1.980 4.930 50.0x50.0112.0x12.0 2.56711e+07 900 28523.4/16-Mar-2020 |20:39:17.00
15 Plexy out 53229 20 1.980 4.930 50.0x50.0112.0x12.0 7.76353e+06 300 25878.4/16-Mar-2020 |20:54:46.00
16 EB out 53230 20 1.980 4.930]50.0x50.0112.0x12.0 952105 300 3173.68 16-Mar-2020 |20:59:59.00

#48462 (blocked beam with B4C;
Ask local contact to provide this file (single file will be used in all configurations)




Empty Beam/Cell

EC (Empty cell/beam) to subtract from sample’s runs

N X ) Eginfo-table - Info::Table

Sample Polarization Runs[X] C D lambda Beam Sum([Y] Duration cps[Y] Date Time
8245 42200  0.653125/13-Jan-2020 |19:18:02.00
EB%G&DDZO 000 3093 16-Mar-2020 | 17:00:32.00
DOt 000  4887.56/16-Mar-2020 |17:17:27.00
4 HL out 53218 20 19.680 4.930/50.0x50.0112.0x12.0 | 7.17123e+06 1000  7171.23/16-Mar-2020 |17:34:17.00
S-0890 Tt 000  6089.34 16-Mar-2020 |17:51:07.00
304908106 O)S Jooo  3049.49 16-Mar-2020 | 18:22:04.00
SSTSUTETOR 000  6979.0116-Mar-2020 | 18:38:59.00
8 H-L out 53222 8  7.680 4.930|50.0x50.0112.0x12.0 | 1.03647e+07 1000,  10364.7/16-Mar-2020 |18:55:49.00
9 HM out 53223 8 7680 4.930/50.0x50.0112.0x12.0 | 8.75265e+06 1000  8752.6516-Mar-2020 |19:12:39.00
0_Plex 0 : 980 930 50 0x50 0112 0x12 0 058096408 900 117566|16-Mar-2020 | 19:38:28.00
1.194f4B} 07 900  13270.4 16-Mar-2020 | 19:53:41.00
4383040 900  27092.216-Mar-2020 | 20:08:56.00
13 H-L out 53227 8  1.980 4.930|50.0x50.0112.0x12.0 | 2.68415e+07 900  29823.9 16-Mar-2020 |20:24:06.00
14 H-M out 53228 1.980 4.930|50.0x50.0112.0x12.0 | 2.56711e+07 900  28523.4 16-Mar-2020 | 20:39:17.00
15 Plexy out 53229 20, 1.980 4.930/50.0x50.0112.0x12.0 | 7.76353e+06 300  25878.416-Mar-2020 |20:54:46.00
16 EB out 53230 20, 1.980 4.930|50.0x50.0112.0x12.0 952105 300  3173.68 16-Mar-2020 | 20:59:59.00




13

14

Absolute Calibration Runs:

® fHinfo-table - Info::Table

------ cps[Y] Date Time
243200,  0.653125(13-Jan-2020  19:18:02.00
.......... 000 3093 16-Mar-2020 | 17:00:32.00
H-J out 53217 20/ 19.680 4.930 50.0x50.0112.0x12.0 4.88756e+06 1000 4887.56/16-Mar-2020 |17:17:27.00
H-L out 53218 20, 19.680 4.930/50.0x50.0112.0x12.0 7.17123e+06 1000 7171.23/16-Mar-2020 |17:34:17.00
H-M out 53219 20/ 19.680 4.930 50.0x50.0112.0x12.0 6.08934e+06 1000 6089.34/16-Mar-2020 |17:51:07.00
EB out 53220 7.680 4.930/50.0x50.0112.0x12.0 3.04949e+06 1000 3049.49 16-Mar-2020 |18:22:04.00
H-J out 53221 8 7.680 4.930 50.0x50.0112.0x12.0 6.97901e+06 1000 6979.01/16-Mar-2020 |18:38:59.00
H-L out 53222 8 7.680 4.930/50.0x50.0112.0x12.0 1.03647e+07 1000 10364.7 16-Mar-2020 |18:55:49.00
ORI OITZOX T2 - 000 8752.65/16-Mar-2020 | 19:12:39.00
Aﬁ‘xéo.;ﬁlﬁxyp EB 1 .0s800e+08 900 117566 16-Mar-2020 |19:38:28.00
50.0x50.0112.0x12.0 1.19434e+07| 900 13270.4 16-Mar-2020 |19:53:41.00
900 27092.2/16-Mar-2020 |20:08:56.00
H-L out 53227 8 1.980 4.930/50.0x50.0112.0x12.0 2.68415e+07 900 29823.9/16-Mar-2020 20:24:06.00
H-M out 53228 8 1.980 4.930 50.0x50.0112.0x12.0 2.56711e+07 900 28523.4/16-Mar-2020 |20:39:17.00
4.930 SWEO._OHPq)éw’ 300 25878.4/16-Mar-2020 |20:54:46.00
4.930I50.0x50.0l1 2.0x12.0 952105 300 3173.68 16-Mar-2020 |20:59:59.00

Plexy (“flat scattering sample”, like Plexiglas or H20)

EB (“Empty Beam”)
B4C (“Dark Current”)




STEP 5: Standard Detector “Mask” Creation



Go to MASK tab
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Push button “Update”: matrix “mask” will be created (updated)
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mask, sens” folder

“mask” matrix is created in “DAN
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Plotting Example: “Color Fill”

@ # QTISAS - untitled *
DRERRRDEBRNR 28@EHE % 88 9% g 9¢ ¥ @AD « <M » & y Sy Sy iy W@ Sy vy [y @y = gl olhom N ER & X
o ®ne [=Graph1 00 DAN
1 G # X
L
Title o |
* Options Rawdata Tools Sensitivity Data Processing v
140
tt =
S A ] el o
a
=5 120 mask B % Update 6. asTr O New ®/@
- . -
¥ Ed D
& X Y X Y
o) 100 2 7
o 1 12[+] [14 |IC LeftB 68 |2[+] [s0 |2 LettB
i 144 2| & 131 o Right-Top 78 o 90 < Right-Top o
o go Rectangle :: Shape of Edge B Rectangle :: Shape of Beam-Stop B
B E :
")
@ 3 ~97-144;120-144-1-48;120-144-97-144,44-49-120-121,44-49-24-25; o
> x Dead" cols s
=2 60
nnanguiar mask(s 4
&
IR
Q, %
v
R:3
$
< 20
X Mask | Tools
& 20 40 60 80 100 120 140 -
X Axis Title DAN
x 006 Project Explorer
T WGUNTITLED Name Type View Created Label
QDAN :: mask, sens [Graph1 Graph  Maximized 03.03.21 13:14
2 (3 DAN :: script, info, .. gmask Matrix  Normal  03.03.21 13:13 DAN::Mask::14411114411411311681781801901 1-51-1-24;1-51-121-144;94-1...
74
O
o
¥ Results Log
gy & ® @y N = %5 4% Helvetica B It J  Unicode

FIT

FIT

SV&

B



STEP 6: Detector Sensitivity (“Sens”) Reading

KWS-1 case: ask Local Contact to provide *.sens file

In this example we use: sens-20200117.sens



Go to Sensitivity tab
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Push Q}

(open) button and select *.sens file
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“sens” matrix is created in “DAN:: mask,

sens” folder

N |

=

# QTISAS - untitled *
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< A vkwsi2o0 |0
1 1.00000000E+00 1.00000000E+00 1.00000000E+00 1.00000000E+00 1.00000000E+00 1.00000000E+00 1.00000000E+0 !
e Options Rawdata Tools Mask Data Processing FIT
| 2 1.00000000E+00 1.00000000E+00 1.00000000E+00 1.00000000E+00 1.00000000E+00 1.00000000E+00 1.00000000E+0 ~
L | Calculation of Sensitivity-Matrixes e
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Plotting Example of “sens” matrix: “Color Fill”
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STEP 6a (optional): Change of the Color Map



Select “Plot details...”
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Select “Colors” tab
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Select “Color Map”
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Example: selected “default #3: whiteblack”
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Example: selected “default #8: royal”
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STEP 6b (alternative): Alternative Detector Sensitivity Calculation

Other way to calculate sensitivity:
we could use a Plexiglass (Water) run with good statistics (>20000000 counts).

10 Plexy out 53224 8 1.980 4.930/50.0x50.0112.0x12.0 1.05809e+08 900 117566|"
11 EB out 53225 8 1.980 4.930/50.0x50.0112.0x12.0 1.19434e+07 900 13270.4 -

1 bdc out 48462 8 3.265 4.930/50.0x50.015.0x5.0 28215 43200, 0.653125/



Q06 DAN _

By - wst2o0 |0y

Options Rawdata Tools Mask Sensitivity Data Processing Merge

( Calculation of Sensitivity-Matrixes

1. Push & Select “Plexiglass” run

(" Active Sensitivity-Matrix :: Generate | Open | Select

sens !ﬁ Update ,‘t@ New “ = H @J Q

J q{

2. Push & Select “Empty Beam” run

... Input File Numbers and Transmission ...

| | # Plexiglass [ H20, ... ]
2| | # EB [EC] |

- %y 0.4189 4. Push to calculate transmission
| S # B4C [ Cd]

@ 0.4189 Transmission
. / % Update 5. Push to calculate sensitivity

3. Push & Select “Dark Current” run

18

This is “Alternative Detector Sensitivity Calculation”
In this example we use STEP 6 method

Sensitivity | Options
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STEP 7: Filling "Table of Configurations”

006 DAN

DAN-SANS: go to next tab “Data Processing”

| Table of Configurations :: Data Processing
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Options :: Data Processing
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Set Number of Instrument Configuration: in this example 3
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