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• Makefile
• SpecTcl is a program written with Tcl/Tk language
• But analysis is performed by code written in C++ so 

we need to compile
• SpecTclRC.tcl

• .tcl extension means Tcl/Tk language
• RC stands for “Remote Control”
• This is where you can add on Tcl/Tk functionality 

such as:
• Modify SpecTcl into a server to host SpecTk

connections
• Change gui (button size/color/function)
• Apply calibrations upon start up

• Server/
• Directory which contains code to compile SpecTcl

as a server
• May need to setup yourself

• definitions/
• Saved configurations for SpecTcl
• Includes:

• Variables (calibration values)
• Gates
• Spectra (and which gates are applied to which spectra)

• failsafe.tcl
• The ‘autosave’ definition file
• Always there, comes with compiling (maybe?)
• I’ve never used it 

• data/
• Contains paths to your data (you don’t want it to actually be stored 

here)
• Best method is to construct cluster files (.clu extension)

• windows/
• Saved configurations for the default display program: “Xamine”

• spkwin/
• Saved configurations for the optimal display program: “SpecTk”

Big 3: Definitions – Data – Windows/SpecTk
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1) Install Xming and Putty from the Software Center shortcut on your desktop

2) Run Xming either through windows search or 
desktop shortcut

When running, you should see this icon in the 
icons tray in the bottom right of you screen

Click the arrow to expand

This step needs to be done every time you restart your computer
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3) Set up fishtank access with X11 forwarding (how Putty communicates with Xming

1 2 3

Type “fishtank” into Hostname • Navigate to the SSH  X11 Category tab
• Check the “Enable X11 forwarding” box

• Navigate back to Session tab
• Type fishtank into saved sessions
• Click Save button

• Once finished you should always see a “fishtank” option in Saved Sessions
• In the future you only need to double click this option, no need to set X11 forwarding every time
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4) Login with your FRIB credentials

You may see the following window:

Simply click yes and proceed to enter your FRIB username. 

After entering your username you should see the following prompt. That means you are in the right place

A successful login
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Copy and paste this line of bash code
export PATH=/departments/AcceleratorPhysics/HLA/daq/bin:$PATH

5) Export the path for the SpecTk program

Make sure to save before you exit!

6) Restart Putty and run the command “spectk”

SpecTk, the spectra displayer application should appear

In your home directory, edit the .bashrc file (here I use the gedit program)
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8) In SpecTk, connect to port number shown in SpecTcl GUI7) Run SpecTcl in the shell environment given to you 
by the research group
Open another instance of fishtank
Run appropriate shell and navigate to SpecTcl executable location

Run SpecTcl with the SpecTcl command

• You may also use “localhost” as a server name, I use “fishtank”
• The port can vary from build to build, but you can set the exact number 

yourself if you desire (it’s a line of code in Server/Server.Tcl file)
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Problem: Attempting to run SpecTcl in the wrong  
virtual environment.
Solution: Run a shell script to setup the proper 
environment

Problem: Xming not running/enabled.
Solution: See step 2 and 3 (Run Xming, ensure X11 forwarding)

Problem: SpecTk path not set in .bashrc file
Solution: See step 5
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The Windows
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1. Main GUI for creating spectra and 
applying gates

2. SpecTk display window for seeing 
spectra and drawing contours

3. Radio buttons for attaching data
4. Command line interface which 

you can write Tcl/Tk commands
5. Default spectra display (you won’t 

use if using SpecTk)
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Choose 1D or 2D Select value to be displayed

Title the spectra
Set bounds for axis, and bin count

Note: to save memory, avoid making 
more than 300 bins on a 2D spectra
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1. Open drawer
2. In Page tab click on the grid 

to make dimensions of the 
spectra page

3. Click Create

1. Go to Spectrum tab
2. Double click on a spectra to display
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Most times we will attach to a ‘list’ of files, 
AKA .clu extension files

Navigate by double clicking on left hand 
side until you find the cluster file you 
want to load

Data should begin to appear, if not,
click Update Page in SpecTk window
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Keep in mind that definitions files are just a list of Tcl/Tk commands

So
If You copy/paste 
this code into the 
SpecTcl command 
line window it 
would be the 
same as loading a 
definitions file.

Simply click load and choose the 
latest file.

This can sometimes create issues when switching between 
definitions without restarting SpecTcl (a gate applied when 
you don’t want it to be, etc.)



Loading a Spectra File

Kenny Haak @ MSU  8/9/2023 18

The default path for loading .spk files is 
not a relative one to your experimental 
directory, thus continuously navigating to 
this can be repetitive and tedious

If you load a .spk file with spectra that haven’t yet been 
defined in your SpecTcl you will see this:
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Go to ROI tab, choose Gate and begin clicking on 
spectra to draw a contour. Double click on your last 
point to finish the contour.

Assign a name to the 
contour and click 
validate.

Now it should show up in 
the Gates tab in your 
main GUI window, after 
clicking Update Gate List
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Select a spectra then go to Gate and select the one 
you want to apply. It will automatically apply.

If you already have that gate selected, you can just select a spectra and click Apply



Combining Gates

Kenny Haak @ MSU  8/9/2023 22

Say you want energy loss and ToF measurements for 
calibration for a given fragment BUT at multiple 
positions. You can:

1) Contour the entire fragment
2) Apply that gate to the position spectra
3) Make slices (1D contour) on that spectra
4) Combine the contour with the slice to make an 

AND gate

1. Select gate type And
2. add the gates you are combining
3. give it a name and Create
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In ROI tab there are Calculate Selected *** buttons. You 
can use these to get counts, mean spectra value, and 
distributions widths.

If there are gates on the spectra, these buttons will 
provide the same information for data within that area

This is delimiter separated data which can be copy and pasted 
into excel for further analysis.
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There are many ways to apply calibration values to your data in SpecTcl.
1. By hand in the GUI
2. By the command line
3. Upon loading a definitions (save) file
4. Upon import of a data file
5. Upon start-up of the application

It all comes down to recognizing that setting calibrations is as simple as running a line of Tcl/Tk code.

Simple Methods

More Complex
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By hand in GUI

By command line

By hand is good for a quick guess and check when 
changing a calibration variable (You can also click 
Load if you think its not set correctly, this will allow 
you to read the value)

Command line can be convenient because you can 
copy paste many commands in a row

Definitions files can be easily modified by hand 
and reloaded (or copy/paste into command line)

Importing definitions file
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Upon loading a data file
(e15130)

Include a GUI related option 
to load calibration variables 
specific to a given data set.

Upon start-up (ARIS_PID)

Create a set of 
definitions to be 
automatically loaded 
every time the 
application is started.
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SpecTclApp

Mapper/Unpacker

/src

CPID

Processor/Anaylzer

Parameters Variables
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• The main file which connects all the code together is *SpecTclApp (default is “MySpecTclApp”) 
• If you want to add C++ files to the project you add them here

• When doing PID you will usually only modify the “PID” src code file(s). This is often named CPID.
• There are many ways to organize the code. The main calculations for PID calibration may be done inside CPID or in another 

C++ file with names like Analyzer or Processor
• Parameters are values that can be plotted on spectra

• Different for each event
• Variables are values which are used in calculations between parameters to make more parameters

• Fixed for each event
• ie. You can take parameters like dE and ToF and calibrate them with variables like dEslope or ToF offset to calculate the 

Z parameter
• The Mapper/Unpacker may also have a variety of names and its responsible for identifying which signal corresponding to 

which measurement
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GUI modification to this extent 
is possible. 

However, this requires 
redirecting the SpecTclRC to a 
personal copy of the SpecTcl
GUI libraries.

VS

This is a very involved 
process. Use the 
Riken70Zn project as a 
reference if you want to 
do this.
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CPID.cpp CPID.h

You must declare all 
variables/parameters 
in both the code and 
header file.

Parameters must be reset below in the code file.
Variables are not reset.

Note the difference in declaration. 
There is a parameter object and a 
variable object.
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PIDProcessor.cpp

You may then manipulate these declarations in the 
processor file.

Yay for standard C++ coding!

Or depending on how you organize your code this can be 
in the same file as CPID (see Riken70Zn).
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When you add/remove variables or parameters, there 
is the chance you will make old definitions files 
incompatible with your new build of SpecTcl.

You will see this error when trying to import/load a 
definitions (save) file.


