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Directory

Version 1.8.8 can be found Here or Locally at
lisedev\Projects\SpecTk\ Versions

Fixed 3 bugs
Page Reordering

Improvements to Page Reordering
Added a disable option

Added the Unstick tool
Spectrums no longer disappear when changes
are made in SpecTcl

Added an Append option
Improvements to Performance

Added Remove Appended

Added the Disconnect and Reconnect option to
refresh SpecTcl connection

Added ROI Print

a Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science
m Michigan State University

1.5.0

o Added “Safe Mode”

o Added Purge
1.5.1

o  Grid Button added

o  Refresh Tool added

o  Added the SpecTk logo

o  Fixed the Clear selected/page options
1.6.0

o Addressed a graphing bug in SpecTk
1.6.1-1.6.2

o  Fixed another graph display bug

o Fixed a bug with changed directories
1.6.3

o Added Xamine Import and Export options
1.6.4

Added a help tool page
30% improvement to config load times

o O
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https://github.com/DBazin/SpecTk/tree/Dak

Versions

Directory 2

Version 1.8.8 can be found Here or Locally at
lisedev\Projects\SpecTk\ Versions

e 1.6.5-1.6.9
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3 Bug fixes
Added the auto update dialog

SpecTk can create pages with Upper-Case names

Added Reset and Restart Options

&1.7.3
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Added auto Gating

Added Covariance and Angle Statistics
Added an ellipse auto Gate option

Improved auto gating speeds
Bug Fixes

Tweaks to Statistics Display

a Facility for Rare Isotope Beams
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Added the advanced calc option
Added a limit to the time auto gating could take

~N o o

-
©

Fixed an Xamine import issue

Allow autogating an ROI

10 & 1.7.11

Added slope to the advanced calculations display
More tweaks to the Stat display
.0,181,182&1.8.3

Tweaks to the statistics display

General Fixes
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Added 2D fitting (Gaussian & Polynomial)

—
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Added the marker tool
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Corrected the python issue seen in Linux

—
~

Added 2D ellipse fit
General improvements
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https://github.com/DBazin/SpecTk/tree/Dak

% Directory 2

. Version 1.8.8 can be found Here or Locally at
Versions lisedev\Projects\SpecTk\ Versions

° 1.8.8
o  Added an undo button for superimposition
o  Created the superimpose function here

C: Facility for Rare Isotope Beams
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https://docs.google.com/presentation/d/1qvo6PwrGJ9AAk_7CsWrcGh75EXi00umiqnfH8oUuEYU/edit?usp=sharing
https://github.com/DBazin/SpecTk/tree/Dak

% SpecTk 1.3.2

Bugs Fixes
e When Working with a 2D spectra the e All spectrums were renamed to no longer
pressing the minus button would throw and contain two sets of colons
error e Aslight offset of 1e-9 was added to all 1D
e 1D log display wouldn’t display properly channels
e 1D ROI fit

< Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science
Michigan State University
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% SpecTk 1.3.3

Page Reordering

e Reorder
o Opens a window that lets the user
select the order they want the page
tabs to appear in
o Configs are backward and forward
compatible
e Alphabetical
o  Aligns the page tabs in alphabetical
order

F R I B Facullty for Rare Isotope Beams
d J%[ E, ; Office of Science

Reorder Window - O
Positions
pagel 1 =
page2 2 =
page3 13 vl
paged |4 ~|
pages |5 =

6o |

X

I

|
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SpecTk 1.4.0/1.4.1

Improvements

Updates to the Ul

Added an event check to make sure no
pages could have the same position
Fixed a bug with the client code now when a
change is made in SpecTcl spectrums won't
disappear

Disable

It is important to make a backup of your
config before using any new features

You can Disable as many tabs as you would
like

Enabling is as easy as going into the
Reorder window and just giving them a
number

F R I B Facullty for Rare Isotope Beams
6 [7 ; Office of Scienc:

Unstick

e Updates the Spectrum buttons when they

get stuck

Reorder Window

page3
paged
pages
pagel

page2

= O
Positions
B =
2 -
3 ~
Disable -l
Disable v

o |

X

-4

] |
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% SpecTk 1.4.2/1.4.3

Append Additions
» Before appending files there are two things too e Remove appended option under remove
check: tools
o Make sure the configs don’t have e Disconnect and Reconnect option (refreshes
matching page names SpecTcl connection)
o Makes sure they don’t have matching e ROI Print option
spectrums o Outputs all ROIs present to a csv file

» Appending involves going into the file menu
and selecting append then selecting the file

» If a save occurs while the file is still appended Calculate Selected Graph(s)
the appended file will merge with the original

* You can remove the appended file with the St
removed appended option under the tools Clear History
menu Write ROI

» If a new page was added during the merge it
will stay

» Append works with as many configs as desired

Facullty for Rare Isotope Beams
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Safe Mode

e Checks to see if there is
an empty ROl in the
config file and removes it

e adds very little load time

e |s on if the Safe Mode
box is checked

| 04308 - Copy
] 04308

SpecTk 1.5.0

Purge

e Located under Tools->Remove Tools

e Currently (v1.4.4 and earlier) waves are
permanent

e Causes longer load time and increased
memory use

e Purge will remove all waves not currently
displayed, and their ROls

2/14/2024 2:19 PM SPK File 412 KB Ln 10786, Col 1
2/14/2024 2:17 PM SPK File 723 KB Ln 15588 Col 1

e  30% reduction in lines of code (config files are code)
e  45% reduction in file size

F R I B Facullty for Rare Isotope Beams
6 m U% [ ! of Ene .:; Office of Science
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SpecTk 1.5.1

Grid Button

e  Added a button that lets grids
be applied to all selected
displays

Quality of Life

e  Fixed the clear selected and clear page buttons
o  They no longer throw errors and will remove
the data of selected displays/pages
e Added a dialog for ROl Write
o  Allows the user to choose file name and
directory
e Created and implemented a icon for SpecTk
o  Allows the user to better recognize SpecTk in
the taskbar

=N

Refresh Displays

[#]0 o 4

e Displays often get stuck and don’t allow the
user to click on displays and change them
e Added a new tool that lets the user refresh ’

all displays on a page

e  When pressed it will quickly parse through
all displays refreshing them
‘a" Facility for Rare Isotope Beams
F RI B & Ol =i DK@ MSU, Slide 10




% SpecTk 1.6.0

Bug

e SpecTk has been offsetting all channels by +1 in previous versions
e This was due to how the SpecTcl data in SpecTk was being processed
e |t has now been corrected for both 1D and 2D spectras

F R I B Facility for Rare Isotope Beams
f  Sci i
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Bug Fixes

e Directory bug has been addressed

o  Occured when the directory a file pointed to

changed ie. SpecTk/1.6.2
—SpecTk Versions/1.6.2

4 Graphing bugs e Error: index "-1" is out of range
o -1index bug
o Tail bug (The last data point of all spectra in index "-1' is out of range
. . . index "-1" is out of range
previous versions was getting cut off because o '
of the right shifting)
E] 7 Al T
S 1.6.1 and
600 [— pervious
400
200 T—
0 = 1000 20|00 30|00 40|00 50|00 = ¥ Y
[334] CTL:DB5.PIN.DE : 1 [0, 60690 : 60001 {ARIS.DB5.PIN.DE} 2000 4000
aris.db5.pin.dE (MeV)

a Facility for Rare Isotope Beams
6 U.S. Dep: Energy Office of Science
‘I’ Michigar o ersity

SpecTk 1.6.1-1.6.2

Application Error

e Error: couldn't open "/projects/lisedev/Projects/S...

rectory

couldn't open “/projects/lisedev/Projects/SpecTk/SpecTk DAK/test/dirTest.spk™: no such file or di

couldn't open "/projects/lisedev/Projects/SpecTk/SpecTk DAK/test/dirTest.spk™: no such file or di

rectory

x Application Error

1.6.2

aris.dbs.pin.dE (MeV)

DK@ MSU, Slide 12



SpecTk 1.6.3

New Functions

e  Xamine options added under file in SpecTk
o To use exported saves go to
Xamine->File->Restore
e Xamine Export
o  Selects the current page and exports as
chosen name to the chosen directory
e  Xamine Export All
o  Exports all pages to the current SpecTk
directory with the name of each page as the file
name
e Xamine Import
o  Chosen Xamine save is imported with the file
name as the page name

Facility for Rare Isotope Beams
U.S. Depart f rgy Office of Science
Michigan ty

FRIB{.,

R 250 —
200 — 200 —
150 — 150 —
100 — 100 [—
00 et 50 1T/
" | | | | | ” e | |
1000 2000 3000 4000 5000 4 6 8
(334] CTL:DBS.PIN.DE : 1 [0, 6000 : 6000] {ARIS.DES.PIN.DE} 133 1, 1 {aR1s.DE:
250 — 250 —
200 T— 200 T—
) — 150 —
100 — 100 —
50— 50—
| | | | | | | | /! | | | | | I I
0_1000 0 1000 2000 3000 4000 5000 6000 7000 8000 9000 0 800 1600 2400 3200 2000 480(
[337] CTL:DBS.PIN.T : 1 [-1000 {‘USUUO : 5000] {ARIS.DB5.PIN.T} [338] CTL:DBS.PIN.TRIGGER : 1 [O 50%13 : 5000] {ARIS.DBS.PIN.TRIGGER}
(Twe) b pin.multiplicity (True)
= - 5
g
8|
§ ) §
B_M g
o - o E
o e o o o : : : : %
ars.dos.pin.dE (MeV) aris.dbs.pin.multplicity ()
cti:dbb.pin.t (True) (True)
2 2
5 =
Sg 3 :
° °
o000 o 0 o0 2o )

arls.dbS.pin.t (ns)

arls.dbS.pin triager (ch)
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SpecTk 1.6.4

Config Load Times

e Configs can take very long to load ie. 048 01 in
version 1.6.3 takes about 104 seconds to load

e Inversion 1.6.4 that has been cut by about 30
seconds

e  Further improvements are being worked on

Tool Help

e Added a Help option under tools
e The help window describes the functionality of all the
tools in the Tool menu

a‘ Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science
m Michigan State University

About Tool Menu - O X

Tool Menu Help
Menu item descriptions:

Reorder: Reorder the tabs

Alphabetical: Arrange tabs in alphabetical order
Unstick: Unstick the button to the left of the display

Remove Appended: Remove appended items

Remove ROI: Removes all of the ROI Objects

Purge: Purge all unused objects and data
Refresh: Refresh the displays
Safe Mode: Toggle safe mode on or off which checks for empty ROIs and removes them

Dismiss

DK@ MSU, Slide 14



SpecTk 1.6.5-1.6.9

Bug Fixes Auto Update

e  Graph’s gate displaying improperly \]:L e New widget added that allows auto updating
o  Added a line that was deleted in 1.6.4 m— e  There are currently three options Select, Page, and All
corrAm3Z...db5x (False) e that each correspond to their respective update type.
e  Graph control buttons freezing (Page is the default update type)
o Commented out code that would cause & e The time text box allows for the selection of the delay
the buttons to lock S between each update finishing and then beginning
e  Auto Update bug output e  When enabled manual updating becomes restricted
o  Add a catch to stop auto Update from vy e  Switching between times, and types of updates is
outputting multiple error pages i seamless
& e  There are two known bugs:
e o  Shifting of data after an update. If it occurs just let

another update cycle occur.(Currently
unaddressed as the cause is unknown)

o  Occasional error while updating will open many
windows(Addressed in 1.6.9, but may still occur)

Clear Selected I Update Selected l Log | Lin l Print Display A0 N Open
Clear Page l Update Page ‘ - | Auto ‘ + Type: [&FR ~| Drawer
ClearAll |  UpdateAll | > | LI | < | Print Page Time (s): 2 s< | <

a‘ Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science Slide 15
m Michigan State University



SpecTk 1.7.0 & 1.7.1

Updates

e  Pages are now able to be named with capital SPERYKEEllE S ot S Options SHsp
letters Connect To... =
e  Added Restart under SpecTk Connect To Recent =
o  This will automatically close, open, and Disconnect
then reconnect SpecTk to the server it Disconnect and Reconnect
was connected to prior to the Restart
o  Writes current server info into the Reset
temp.txt and then reads it on restart to Restart
reconnect Quit SpecTk Ctrl-Q
° Reset

o Deletes all Pages, Waves, Displays,
ROls, and Spectra

o Disconnects and Reconnects to the
server

a‘ Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science Slide 16
m Michigan State University



SpecTk 1.7.2 & 1.7.3

Auto Gating

New Option added under ROI
Requires:

o  Python 2.7 or later

o Numpy and Scipy libraries
When Create Auto Gate is pressed a dialog will open asking
for:

o  The desired name of the ROI

o  The desired percent of the counts in the region
It will then use a Gaussian Kernel Density Estimate to select
the desired region, and create a contour around it.

< Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science
Michigan State University

= a

X

Auto Gate...
Name: |roi1
Percent: [60

Confirm

SpecTk 1.7.3 (/projects/lisedev/Projects/SpecTk/SpecTk_DAK/SpecTk_beta/test.spk)

Delete all in selected Graph(s)

! (m] X
SpecTk File Tool Options Help
Status: Connected to fishtank on port 9063 20
n Type:  Gate * ROI
Slice Contour Bar g
L Xl¢r:Dipd5_dP.:.dbd-x0 Select: |roil —
o ROl Sum Ratio <X> <Y> FWHM_X FWHM_Y
¢ Gl All 21810 100 -6.3585 0.62166 15.167 1.4163 Upgrade Selected to Gate
roil 13049 59.83 -7.2708 0.802316.4688 0.58709 -
<.$_, Create Auto Gate 12
O Copy to selected Graph(s) g
Delete selected
# g

104

Spectrum: corr:Dip45_dP.:.d X:-43.89 mm Y:-1422 % Value: 0 Counts J Calculate Selected Graph(s)
Select Mode
e . Clear Selected | Update Selected Log [ Lin Print Display | | Autoon: |~ Close Calculate Selected Page
+ Single =
Clear P; ate P: - Aut . Clear Hist
oo e o lear Page Update Page | i | i Type:  [Page Drawer lear History
Clear All Update All s | Ll | <|> || PrintPage || Time (s): [2 - | 2 [ Write ROI

Slide 17



FRIB{.,

SpecTk 1.7.4-1.7.6

1.7.4

Added Covariance and Angle Statistics

Added the Generate Ellipse option in the auto gate dialogue
o  Fits an ellipse to the region instead of a convex hull
o  Slightly reduced accuracy

1.7.5

Major speed improvements made to autogating

o 120k points went from 9.3 mins to .6 seconds
Dynamically culls counts to reduced the number of
calculations required
Slight drop in accuracy (1%)

1.7.6

e Fixed an issue with Covariance and Angle calculations
where dividing by zero counts was possible

Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science
Michigan State University

aris.db5.ppac0.y (mm}

20
I

otl:dh nnach nosition voy (Triel

X1:db5. ppac0.position.y-x -ig*
| Sum Ratio <X> <Y> FWHM_X FWHMY Std X StdY Covariance Angle -
All 33319 100 15.366 3.2177 25.09000 22.95500 0.00000 0.00000 0.00000 0.00000 = LI Kad
19451 58378 18.528 5.625 10.595 15.569 4.4995 6.6119 -1.4607000 -86.452 " = "__ A
ellipse 18194 54605 18.648 5918 99575 15.071 4.2287 6.4001 -1.9761000 -85.141 O
fack 1000 85003 = r
28
= 2
_.
™~ 24
- 22
.
1
=5k &
.
W : i
. 5 16
-
e e 14
e - 12
- i e 10
o B . .
- -'
L J
s
2
& z :
T T T T T
20 0 20 40
aris.db5.ppac0.x (mm)
Auto Gate In... — O X
Name: [
Percent: |
| Generate Ellipse
Confirm
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SpecTk 1.7.7-1.7.11

] S + + + + + + + + +
1 7 7 | ROl | Sum | Ratio | <X> | <Y> | FWHM_X | FWHM_Y | Covariance |Slope |
= O + + + + + + + + +
JAIl | 33319] 100.00000| 15.36600| 3.21820| 25.08900| 22.95600| 0.00000| 0.00000 |
T o . Femennnen + + + + + + + + +
° Standard Deviation was removed from the statistics display [roll |  29343| 88.06700| 18.47300| 3.61120| 14.80400| 22.73600| -0.98168| -0.02484 |
B + + + + + + + + +
|roi2 |  33253| 99.80200| 15.37100| 3.19160| 25.07100| 22.81000| 9.16250| 0.08083 |
Fommeeeen + + + + + + + + +
1 . 7 . 8 |roi3 | 5777| 17.33800| 17.75500| 2.05680| 4.96070| 9.66970| -1.24090| -0.27962 |
[ - + + + + + + + + +
i i | - E— + + + + + + +
e Added the Advanced calculation option T G Py oy
e  Auto gating can now only take 5 seconds at most T + + + + + +
JAII | 33319] 100.00000| 15.36600| 3.21820| 25.08900| 22.95600 |
L + + + + + + +
| roil | 29343 | 88.06700| 18.47300| 3.61120| 14.80400| 22.73600 |
1 7 9 Fomemeeen + + + + + +
- " i 33253 | 99.80200| 15.37100| 3.19160| 25.07100| 22.81000 |
+ + + + + +
. . 5777| 17.33800| 17.75500| 2.05680| 4.96070| 9.66970 |
e Added and ROI option for Auto Gating 4 + + + + +
o  This will only use the counts inside the ROI
e Fixed an Issue with Xamine Importing where the rows and
columns would be flipped dpntee =B X
Name: 1
1.7.10 & 1.7.11 o U
Region: \v;biilw 1]
e Added slope to the Statistics Bl
° Reformatted the statistics display for improved readability Confirm

a‘ Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science
m Michigan State University
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SpecTk 1.8.0-1.8.3

Updates an

gatel

e  Statistics Display:
o  Finalized the Formatting

o  Limited all values to have 5 digits
o  Limited ROI names to be up to 15 characters
o  Standardized Spacing
o  Font option graph result can be used to resize and
change fonts used
e Fixes
o  Changed clear selected and clear page to no longer

clear all data
o  This would cause the wave to forget the spectra it
was attached to and errors would be thrown

a Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science
m Michigan State University

Sum
33319
28276

Ratio
100.00
84.864
ROI
all
gatel

<X>

15

18
Sum

33319

28276

<Yy> o (X)

.366

.908
Ratio
100.00
84.864

3.2168 0.0000
3.8310 5.9082

<X>
15.366
18.908

o (Y)

<Y>
3.2168
3.8310

0.0000
9.4597

Cov

o(X)
0.0000
5.9082

Slope

0.0000 0.0000
-3.7460 -0.1073

o(Y)
0.0000
9.4597

Area
0.0000
1537.8
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SpecTk 1.8.4

L0 Data: ctl:db5.ppac0.p... | Data: ctl:db5.ppac0.p...
2D Flttlng ROI: gatet ROI: gatet
Fit: 2D Polynomial | Fit: 2L Causslan
e Requires: Polynomial i trsions 1| M s
o Python 2.7 or later B e [;:: | Poimsingispiay: 200
o Numpy and Scipy libraries = S Tk cabudl ' ey S| A ek o G
e  Fitting for 2D waves is now an Option o 7+ Bay +C + Do+ By + F| Aeap(—[ g+ 1)) 4 2
e  Two fits are currently implemented Gaussian and A [ loosis o T
Polynomial z ; m% w e
e  Percent option which selects the amplitude of the S, ;o ; is:j::;
cross section that will be displayed E C fozssan . x
e 2D Polynomial F I [8301000 o6 oo
o  The cross section is in magenta e i o z T foserses
o Remove the cross section by clicking Gaussian i | | lf:’ S—
Remove Fit i . Area = 609.02 Normalized Chi2 = 12.042
e 2D Gaussian = — : - A 53
o  The cross section is in magenta S sl
o  Remove the cross section by clicking e =020447 e =-04892
Remove Fit i = s i)
Z =0.84159

a‘ Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science Slide 21
m Michigan State University



FRIB{,

SpecTk 1.8.4 Equations

Az’ + Bey +Cy* + Dz + Ey+ F

Aexp(—| 552
2 = (x —x0)cosf + (y — y0)sind
y = —(x — 20)sinf + (y — y0)cosf

Facullty for Rare Isotope Beams
U.S. De; w.: E gy Office of Sci
Michi ’1
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SpecTk 1.8.5

Marker Tool

e  Work with both 1D and 2D graphs
e  Delete all will delete all marking on the selected

Marker

graph
e Double click to stop drawing E
e  Saves and loads with config N g
E : color: [plue 4] |—
Create Mark g
_osee | 1 |2
Line 2 | Delete | |
Delete All ;

a‘ Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science Slide 23
m Michigan State University



SpecTk 1.8.7

Improvements
e  Fixed an Issue where graphs would change sizes Data: ctl:dbs.ppaco.p...
rapidly causing a shift ROI: gatet
° Added limits and made slight improvements to the Fit: Ellipse
fitting code improving the fit Maximum iterations: 100
Fit precision: 1e5

e Changed percent to be percent of counts instead of
percent of amplitude

2D Ellipse Fit

Points in display: 200
[V Auto Guess [V Results on Grapt

N

a? b2

Q

x0: [~ |18.569388

e Added a new option Ellipse to 2D fitting v |assaseo
e The equations used can be seen below a ' [12376671
b: [~ [17.875946

i [ |13.510939

()2 (y')? I E

C _ . Percent o
b =17.876 A

a/ 2 b2 : _ | e =0.056244
y = —(z —x0)sin(f) + (y — yo)cos(H)

' = (x — x0)cos(f) + (y — yo)sin(0)

< Facility for Rare Isotope Beams
U.S. Department of Energy Office of Science Slide 24
Michigan State University



SpecTk 1.8.8

Name: E

Superimpose T

e  Added the undo button Zm: !g
>B corr AR

— cti:db5.ppac1.position.x (True) .;.B ET
> 88 e
>80 g
PB optics
> 88 o 3
bﬁ rate
> 88 o
> 88 i

L K g
— ctl:db5.ppac0.position.x (Tme:;I b n EE

¥

El =
|Spectrum; ctl:db5.ppacl.position.y |

Divider(s): |- Process

Display | Superpose | Undo

o ; Facility for Rare Isotope Beams
4 US Department of Energy Office of Science Slide 25
Michigan State University




