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SpecTcl Layout

Not always by this name

/spkwin

/src

SpecTclRC.tcl

Makefile

failsafe.tcl

/definitions
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SpecTcl Layout 2

Big 3: Definitions — Data — Windows/SpecTk > |+ definitions/
* Saved configurations for SpecTcl
* Makefile * Includes:
* SpecTcl is a program written with Tcl/Tk language «  Variables (calibration values)
e But analysis is performed by code written in C** so e Gates
we need to compile * Spectra (and which gates are applied to which spectra)
* SpecTclRC.tcl « failsafe.tcl
» .tcl extension means Tcl/Tk language e The ‘autosave’ definition file
* RCstands for “Remote Control” * Always there, comes with compiling (maybe?)
* Thisis where you can add on Tcl/Tk functionality e  I've never used it
such as: . data/
* Modify specTcI into a server to host SpecTk * Contains paths to your data (you don’t want it to actually be stored
connections here)
* Change sul (thtO” size/color/function) * Best method is to construct cluster files (.clu extension)
* Apply calibrations upon start up . windows/
* Server/ * Saved configurations for the default display program: “Xamine”
e Directory which contains code to compile SpecTcl |, spkwin/
as a server * Saved configurations for the optimal display program: “SpecTk”
* May need to setup yourself

Kenny Haak @ MSU 8/9/2023 5
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1) Install Xming and Putty from the Software Center shortcut on your desktop

& Software Center

& Applications an

~~
& Updates n Filter: [ AN - Sort by: | Most recent

Required

51 Operating Systems

> Installation status

£¥ Options
£& Device compliance R2022b ‘ v
ZOOTT\

i

MATLAB R2022b LISEcute++ 16.3.1  Mathcad Prime 7.0 W ndows Terminal ~ G4beamliny Z oom CI nt5.11.1 FileOpen Client S thOZO
MathWorks FRIB / Michigan Stat.. PTC ﬁ Corporatiol Plugin techsmi
R2022b 163.1 70 2321 1:719 1430 3.0
a I"
'@IIEI-l ‘
|1 stscript
MATLAB -
Google Chrome NusShellX Gxt Matlab MSU Alerts Ghostscript SAP GUI for Xming Fonts
FRIB/NSCL MathWorks ~ Alertus Technologies Artifex Software Inc.  Windows 7.30 7.5.047
7 03 70.142 00.20 2201 R2018b 333211 923 sap Colin Harrison
7.30 Compilation 1 75047
PuTTY 7 Z p (x64 edition) VLC Player
Simon Tatham VideoLAN
074 1900 3071
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2) Run Xming either through windows search or
desktop shortcut

This step needs to be done every time you restart your computer

All Apps Documents Web More w

-

! Best match Z \ /
7, Xming

App

| Search the web

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

sunny

Click the arrow to expand
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3) Set up fishtank access with X11 forwarding (how Putty communicates with Xming o aw

& PuTTY Configuration 7 W ﬁ PuTTY Configuration 7 .t ﬁ PuTTY Configuration ? b4
Category: Category: Categone___
=) Session BEasic options for your PuTTY session - Keyboard ~ Options controling SSH X171 forwarding L S:ession ~ Basic options for your PuTTY session
i Logging : = -~ Bl forwardin ;T rood Specify the destination you want to connect to
) Teming Specify the destination you want to connect to . Features ¥ mgﬁ_ . & Teminal HDE:: P i ‘.-'O] o
... Keybaard . r IP address) Port - Window able orwarding .. Keyboard .o ame (or IF address o
- Bell |f|s|'rtank| | |22 | - Appearance X display location | - Bell |hs|'rtank | |22 |
- Features ohnection type: -~ Behaviour Remote X11 authertication protocol - Features Connection type:
= Window (O Raw () Telnet (O Rlogn @ 55H () Serial - Translation (® MIT-MagicCookie-1 () XDM-Authorization-1 =) Window ()Raw (O Telnet () Rlogin @ 55H () Serial
Appearance Load, save or delete a stored session 4 Selection X authority file for local display Appea.rance bad, save or delete a stored session
- Behaviour - Colours | | Browse - Behaviour
- Translation Saved Sessions - Connection S - Translation
[ Selection | | - Data (- Selection
- Colours - - Colours
Defautt Settings
[=- Connection Load (=)~ Connection
- Data - = - Data
- Proxy 1 Q_}_ 2 - Proxy
- Telnet Delete - Telnet
- Rlogin A : - Rlogin
- 55H £l 5SH
-~ Sefial Close window on exit: e Close window on exit:
(O Mways (JMNever  (® Only on clean exit E’DT: keys O Mways () Mever (@) Only on clean exit
ipher
: [ Auth v
About Help Cancel About Help Open Cancel About Help Cancel
Type “fishtank” into Hostname * Navigate to the SSH - X11 Category tab * Navigate back to Session tab
* Check the “Enable X11 forwarding” box * Type fishtank into saved sessions

¢ Click Save button

N— A

Saved Sessions Y

|fisl‘rtank

¢ Once finished you should always see a “fishtank” option in Saved Sessions

Default Settings * Inthe 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

B2 fishtank.nscl.msu.edu - PuTTY - | *

his computer sy

You may see the following window:

PuTTY Security Alert >

WARMNIMNG - POTENTIAL SECURITY BREACH!

The server’s host key does not match the one PUTTY has
cached in the registry. This means that either the

server administrator has changed the host key, or you
have actually connected to another computer pretending
ta be the server,

The new ssh-ed2551% key fingerprint is:

ssh-2d25519 255

8524547283107 3:0e:deb1:67:4b:65:05:57

If you were expecting this change and trust the new key,
hit Yes to update PuTTY's cache and continue connedting.
If you want to carry on connecting but without updating
the cache, hit Mo,

If you want to abandon the connection completely, hit
Cancel. Hitting Cancel is the OMNLY guaranteed safe
choice,

Simply click yes and proceed to enter your FRIB username.
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5) Export the path for the SpecTk program

In your home directory, edit the .bashrc file (here | use the gedit program)

£ fishtank.nscl.msu.edu - PuTTY — O >
—

SpecTk 1.3 (unknown.spk) — [m] x

SpecTk File Options Help

Status: Not Gonnected

Copy and paste this line of bash code
export PATH=/departments/AcceleratorPhysics/HLA/daqg/bin:SPATH

-bashrec

Open ~

#echo sourcing .bashrc

(8ol aed®als

if [ -f ~/.bash_functions 1; then
. ~/.bash_functions

if [ -f ~/.bash_aliases ]; then
. ~/.bash_aliases
fi

export PS1="\[[E][1m\]<\h:\W >\[[E]Im\]"
export RSYNC_RSH='ssh'

# add the current directory to the PATH

PATH=${PATH}:.
# set the umask for user,group, but not other writes
Spectrum: X Y, Value:

umask 002
export PATH Select Mode ‘ | |
Clear Selecled | Update Selected |  Log Lin RO Open

@« single " All
Clear Page ‘ Update Page | - | Auto | + Drawer

LS_COLORS=$LS_COLORS: 'di=31" % @D ® 0
— — olumn oW
export LS_COLORS Clear All ‘ Update All | sie | | s Print Page | o

export XAVTNE COIORTABIF DTR=-/colortable
[Iexport PATH=/departments/AcceleratorPhysics/HLA/dag/bin: SPATH Spech, the Spectra displayer application ShOUId appear

Make sure to save before you exit!
Kenny Haak @ MSU 8/9/2023
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7) Run SpecTcl in the shell environment given to you 8) In SpecTk, connect to port number shown in SpecTcl GUI
by the research group | [specra |

SpecTk 1.3 (unknown.spk)

Open another instance of fishtank SpecTk | File Options Help Load spectra | Save spectra |
Run appropriate shell and navigate to SpecTcl executable location About SpecTk | conn.. - O x | | Clear spectra |
@ Sanfr [fishtank Load configuration ‘
Connect To Recent - : .
S PaoN: |2000 / Save configuration ‘
Cancel CnnneN Attach online ‘
Quit SpecTk Ctrl-Q
$ w Attach File + Load Variables

Attach list of files + Load Variables
Attach to file

Attach list of files

Attach filter file

Run SpecTcl with the SpecTcl command "\ Detach

Run title: = Unknown ===
Data Source:Tedt Test (Inactive)
Run numbes 0

Analyzed buffers

Exit

SpecTel Se?%:p and listzn{ng on port 2000 )

0 cljents connected

& E <

* You may also use “localhost” as a server name, | 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)

Alldiysed Dullers: 1

Exit

specTk File Options  Help SpecTcl Servgr is up and listening on port 2000

Status: Connected to fishtank on port 2000 1 glients connectad
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Problem: Attempting to run SpecTcl in the wrong Problem: SpecTk path not set in .bashrc file
virtual environment. Solution: See step 5

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)

Kenny Haak @ MSU 8/9/2023 11
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The Windows

treegui - a X
File Window Spectra Options Graph_chjects Help File Edit Data Source Filters Spectra Gate Help
Spectra | Parameters | Variables | Gates | Folders |
Spectrum Type Data Type Definition file:
1D ~ Bitmask -~ Word (16 bits) Il
Load Save
-~ 2D 7+ GammalD 4 Long (32 bits) W s | el
< summary < GammazD *
- Stripchart
Spectrumhlame Create/Replace Clear ‘ Delete Gate Apply
[ Array Al Duplicate Ungate
Parameter — Low High Bins Units Al Low High Bins Units
Name HRType [X Parameter |Low |[High Bins |Y Parameter |Low |[High Bins Gate ]
Spectrum # i Counts
Geometry 1 Zoom Update A11 Expand Harker Cut.
Display Update Selected|  UnBxpand|| | Bumning Region|  Band
Tisplay + Info j j A log A Map Inbegrats| Contour |
1 Update Spectrum List ‘ Spectrum Mask: 1 * Clear
Display memory: 0/20 MB  Title === Unknown <<< Run Number: 0 41
Srem Rl @i (i Data Source: Test Data Source (Inactive) 1 Buffers Analyzed 100.00% efficient
Status: Connected to fishtank on part 2000 J SpecTe - m} X R — [m]
ﬁ Load spectra SEUE ‘ Eile Console Edit Interp Prefs History Help
Clear spectra loading history file ... 48 events added Al
0 — o T L I e
— lain consola display active (Tcl8.6.2 / Tk8.6.2)
$ < Save configuration Done.
- arting tresparamgui... Done
Attach online Version: SpecTel-5.1-010 build on genesis Fri Feb 28 08:07:03 EST 2020 by fox
= Server accepted commection from sock1200£40 at address 35.8.35.181, port 46151
== Attach File + Load Variables (spectcl) 49 %
[ Attach list of files + Load Variables
Q Attach to file
Attach list of files
Attach filter file
2 0ef@n
Run title: >>>“fiknown <<<
Spectrum: X: hie Value Data Source:Test Test (Inactive)
Run number: 0
Select Mode ‘ ‘ | . )
Clear Selected Update Selected Log Lin Print Display ‘Open Analyzed buffers: 1
“ Single Al ‘ ‘
S — Clear Page Update Page - Auto + Drawer p— - p— i
Clear Al ‘ Update All ‘ >l¢ | LI | <> Print Page > ‘ @ ‘ peclel Serveris up and listening on po
1 clients connected {} slave 815

Kenny Haak @ MSU 8/9/2023
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Main GUI for creating spectra and
applying gates

SpecTk display window for seeing
spectra and drawing contours
Radio buttons for attaching data
Command line interface which
you can write Tcl/Tk commands
Default spectra display (you won’t
use if using SpecTk)

13
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Creating Spectra UNTVERSITY

Spectra] Parameters] ‘u’ariables] Gates] Fnldersl

Spectrum Type Data Type Definition file:
® 1D ~ Bitmask ~ Word (16 bits) i = RN
Load Save
P A i
2D GammalD 4 Long (32 bits) ] S
T Bummary “ GammazD +»
- Stripchart
SpectrumMame Create/Replace Clear | Delete || Gate _.| Apply |
\
[ Array Al Duplicate Ungate
FParameter — | igh Bins Units — | — Low High Bins Units

dda
% dEtegmr " pin0 - Type ¥ Paramete Low High |Bins ¥ Parameter Low ig Bins |Gate 1=

Title the spectra Set bounds for axis, and bin count

Choose 1D or 2D Select value to be displayed
SpectrumMame CreatefRepIace} Clear ‘ Delete Gate _.‘
pidl [ [ all Duplicate
Parameter — | Low High Bins Units Parameter — | Low High Bins Units
detector.pin02.energy |0 65536 300 unknown detector.tof.pin01rf 0 (65536 300 unknown
Name KR Type [X Parameter Low [High [Bins |¥ Parameter [Low [High [Bins Note. to save memory avoid making
pidl 21 detector.pin02.ener¢ 0 55536 300 detector.tof.pin0lrf © 55536 300 ’ ’

more than 300 bins on a 2D spectra
Kenny Haak @ MSU 8/9/2023 14
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Displaying Spectra UN IV ERSTTY

1. Open drawer

2. In Page tab click on the grid
to make dimensions of the
spectra page

3. Click Create

Name: pidd
Type: 2D

X:  detectorpin02energy /7
Y: detector.tof pin01rt

¥ | pid

[ [ m T wou [ = |ud=-e(|ulruned9 )eBed

1. Go to Spectrum tab
2. Double click on a spectra to display

Kenny Haak @ MSU 8/9/2023 15
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Loading Data

clusterchooser — O >
Filter ) o
g_SpecTel SpecTk/el5130 EXAMPLE/spectcl/data/*.clu Navigate by double clicking on left hand
Directories Files side until you find the cluster file you
A Al want to load
rawdata DN FULL.clu
Update Spectrum List | gé_clfan.clu
Jisplay memery: 0/20 MB Title === Unkno DBE_ p0.9.clu
Jata Source: Test Data Source (Inactive) 1 Dda_dR0.2.clu
Dab dp.8 clu
| |os_FulLtly
Load spectra Save spectra | A [P5.Small.clu 1V
Clear spectra P | ol | s
Load configuration / | Selection
e / | cl_SpecTk/elS130_EXAMPLE/spectcl/data/D5_Small.clu
: Buffer size: 8192 =
A ol / | T nscl " jumbo T oringl0 * ringll
Attach File + Load Variablgé | ok | cancel |
Attach list of files + Load "-.-"a})(ables | Data ShOUId begln to appear, |f nOt;
Attachtofile / | click Update Page in SpecTk window
. . (a2 .
G | Most times we will attach to a ‘list’ of files, = =
Attach filter file | AKA .clu extension files T o T T A [ e
Detach | ; §

20000 40000 60000 [ 20000 40000 60000
detegtor,pind1.energy (unknown) detectorac.pn01H (urknown)

F l-,:v[ud:a|mm=ms abeg

o

Kenny Haak @ MSU 8/9/2023 16
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Keep in mind that definitions files are just a list of Tcl/Tk commands

2 3 Definition file:
Simply click load and choose the ——Defipon Tl S — ,
e SU£] B2 B main tex ,_Jl B 15130Vanablesicl £ = 4-27 D6al Cleenid B3 S
latest file. load |)  save ||[Taz 0
W M Failsafe 1445 ¥ Gate definitions in reverse dependency order If YOU Copy/paSte
Select Save filename ot _f ’ - . . ) . o . .
151 gate am3q20 c {pid.BEm3Q pid.Q {{-20.40000C -.n==2221 {- this code into the
152 gate am3g2l c {pid.hAm30Q pid.Q {{-21.2<20000 72.527287} {-
Directory: fmntfprojects/lisedev/Learning_SpecTcl_SpecTkfe2l _EXAMPLE/definitions — @ 15 gate am3g22 c {pid.Am3Q pid.Q {{-22.520000 74.940002} {- SpeCTCI Command
154 gate am3g23 c {pid.Am3Q pid.Q {{-23.40000C T4.744002) {- . . .
[l kbtel ] k7tel [] k13l 155 gate am3g24 c {pid.Am3Q pid.Q {{-2%.55999%3 75.080002} {- line window it
k2.tcl k8.tcl start.tcl 156 ate am3g25S c id.&m3 id. -25.480000 75.024002 -
B B B N 13923 c {pid.Am3Q pid.Q {{ e ' T would be the
[] k3tel  [] k9.l JFT  mmem mlmmemens n fdermrne mEmAD Ao Zanc
[] kdtel  [] klo.tcl 216 $ Spectrum Definitions same as loading a
[£] ks.tel  [£] k11.tel 217 e s .
D K6 .tcl D k12 tcl 218 spectrum €l pinl ! detector.pinfl.energy {{ def|n|t|0ns f||e
21%8 spectrum €2 pin? ! detector.pinf.energy {{
4] v [¥] 220 spectrum €3 S55D | detector.sssd.esum {{0.C
221 spectrum €4 implant ! detector.pinl3.energy
File name: Open 2z2 spectrum pid.& 1 pid.a {{0.000000 200.0000C
223 spectrum pid.Ai 1 pid.Ai {{0.000000 300.00C SpecTc - B
Filﬁnfi:ype: Tcl 5crip1$ |:*.t1:|:| — | gancel | - C e ms m o - e e = C e = . - - - File Console Edit Interp Prefs History Help
2 C.? loading history file ... 48 events added A
max 1 length: unlimited
296 # Gate Applications: FELELE0 / 1KE.6.90
258 apply e-gate pid.A versicn: SpecTcl-5.10-011 build on genesis Tue 08 Feb 2022 03:47:54 FM EST by £
288 apply =-gate pid.Ai - o e L A e, o
300 apply e-gate pid.Ai Qi
301 apply e—-gate pid.hm2Q
302 apply e—-gate pid.hm3Q
03 apply e—-gate pid.RhoQ |
B R [ az|

This can sometimes create issues when switching between
definitions without restarting SpecTcl (a gate applied when

you don’t want it to be, etc.)
Kenny Haak @ MSU 8/9/2023 17
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Loading a Spectra File UNTVERSITY

SpectiFie | Optons el The default path for loading .spk files is

SpecTk 1.3 (unknown.spk)

Slalus: « VY N on port 1996
Open... Ctrl-O

GaenjisEay I Idepartments/AcceleratorPhysics/Users/Zhang/SpecTk/SpecTk/Haak/el5130_main.spk n Ot a re I ative 0 n e to yo u r eX pe ri m e nta I

g . Idepartments/AcceleratorPhysics/Users/Zhang/SpecTk/SpecTk/Uv03/v0%a.5pk
ave rl-

o Jdepartments/AcceleratarPhysics/UsersiZhang/SpecTk/SpecTKIMPUVDC 5ok directo ry, t hus continuous |y navi gat in gto

[departments/AcceleratorPhysics/Users/Zhang/SpecTk/SpecTk/MPfol5bMPL spk

B

+ .

_ Print... Ctrl.p /departments/AcceleratorPhysics/Users(Zhang/SpecTk/SpecTk/ol5b.spk . o, . .
$ = [departments/AcceleratorPhysics/Users/Zhang/SpecTk/SpecTkiol 2.5pk t h I S Ca n b e re p et I t I Ve a n d te d I O u S
(—I,_) | [departments/AcceleratorPhysics/Users/Zhang/SpecTk/SpecTk/ol 1d.spk

Select a SpecTk configuration file b /
A
Q\re(to@celemtﬂrl’hys\cﬂugerﬂzhang!S p&@

B ot [ users D te-test.spk
[E5 Haak [ uvoe [£] unknown spk
[E5 images E5 vme

(S [F] K1l.spk

5 oten [£] mhlspk

i _ If you load a .spk file with spectra that haven’t yet been

. 4|¥;°§;Z, ‘ defined in your SpecTcl you will see this:

SpecTk 1.3 (/departments/AcceleratorPhysics/Users/Zhang/SpecTk/SpecTk/Hask/e15130_main.spk) - ul X

SpecTk File Options Help

Status: Connected to fishtank on port 1996 | | | |
Spectrum xs.Z_q68_mass Spectum xs.£_q70_mass Spectrum xs.£_q71_mass Spectrum x5.Z_qQ72_mass
;5 not found! not found! not found! not found!
pdel ed (Trya) pid a2 23 (Trye)
@ ES = =l ES H] =l
+
1 g g "
4 1 16
E E =1 ! E 7 4 1
&4 anplant (True)
o4 15 e
=
(B = e
gz i
& E
) )
B o E 0] B
2 (]
E Pis E 3 15 E E
ie i, i
3
'| R 1
]

Kenny Haak @ MSU 8/9/2023 18



D
A ¢ MICHIGAN STATE
&'m UNIVERSITY

NSCL FRIB

Level 2 — Collecting Data

8/9/2023 Kenny Haak @ MSU



MICHIGAN STATE

UNIVERSITY

main ] ‘Spectra] Parameters] Variabl Gatﬁ] F
777777 ‘g Create/Replace | Gate Select
B g | |
& Delete 5elected| Delete Al ‘
Upgrade Selected\to Gate ‘ i ﬁ \
Copy 1o selecled Gra}qﬁ ‘ < ame
ol 535 )
\l - 56T
Delete all in selected Graph(s)
NE 5c51
/.\ Type: * Gate © RO 5c52
B R
HE Sc53
'8
2 Cancel | Validate chosenX
g *0
3 — Select: (535 12
q- Upgrade Selected to Gate *p25
Copy to selected Graphis)
Delete selected |
R Assign a name to the
L .l::.-;.-l :.L - .- .
| D P - . ‘ contour and click
10 12 14 M
A s validate.

Go to ROl tab, choose Gate and begin clicking on
spectra to draw a contour. Double click on your last

. . Now it should show up in
point to finish the contour.

the Gates tab in your
main GUI window, after
clicking Update Gate List

Update Gate List iGafle Mask/*

20

Kenny Haak @ MSU 8/9/2023



MICHIGAN STATE

UNIVERSITY

Applying a Gate

SpectrumMame Create/Replace | Clear | Delete / Gate |\ Apply

[ Array [ All Duplicate 535cC Ungate

Parameter _-| Low  High  Bins  Units rameter _.| Low  High  chosenx |Units

Sc51

Name BType [¥ Parameter [Low |High |Bins [Y Parameter |Low [Hi gt |Gate
cal::dE.535¢ 11 fdsipin0l.energy 5000 20000 16000 Sc53

cal::tof.535¢ 11 fdsi.tac.pin01ldb3ldig 350 500 16000 5633

cal::X.535c fdsitac.db4PPACIrdig -100 100 4096 ::12 _

Select a spectra then go to Gate and select the one l
you want to apply. It will automatically apply.

SpectrumMName Create/Replace | Clear | Delete
[ Array [ All Duplicate
Parameter . | Low  High  Bins  Units rameter | Low  High  Bins  Units
Name EJType  |X Parameter [Low |High |Bins |Y Parameter [Low |High |[Bins |Gate |
cal::dE.535¢C 11 fdsi.pin01.energy 5000 20000  1e000
cal::X.535¢c 11 fdsi.tac.db4PPACIrdig -100 100 4096 535¢
PID::AM2ZZ 11 pid. Am2Z -10 30 5000

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

Kenny Haak @ MSU 8/9/2023

Bins Units

i —

|High  |Bins  |Gate |

335c
535c

21



Combining Gates

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

MICHIGAN STATE

UNIVERSITY

Counts

cal::X.53Sc (535c)

Clear Definition

B W

And

fdsi.tac.db4PPACIrdigIT (ns)

T
50

2. addthega e combining

3. give it a name and Create
CreatefRi:pI&e Gail:e S«EI«:«:tI — | | Parameter —
535c_at x0 535c x|

e P

Kenny Haak @ MSU 8/9/2023

§
= -
sgec i
Upgrade Selected to Gate | 3
Copy to selected Graphis) |
Delete selected | g
Dielete all in selected Graph(s) | )
Tl -
i
RO
Type: + Gate © ROl E
IEEN | &
Cancel | l Validate
Select: |0 g
Upgrade Selected to Gate 3
Copy to selected Graph(s) | m ]
T T 1
101

22
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Collecting Calibration Data SSrmaasass

ROI

Type: « Gate  ROI
Slice | | ‘

Select:  |x0f

Upgrade Selected to Gate

In ROI tab there are Calculate Selected *** buttons. You
can use these to get counts, mean spectra value, and
distributions widths.

Copy to selected Graph(s)

Delete all in selected Graph(s)

Delete selected ‘

=y | uydep |wnpedg | ebeg

S If there are gates on the spectra, these buttons will
s [— . S . g provide the same information for data within that area
I I I PID:Z_v_Mass (Mass ZJ: //

: \ Grated on: True

RN B 5 @ ROl Sum Ratioc  <X/Y> FWE

All 123721 1{kd [0.BT2 284

20,894 4 %N

S6Ti TORS 57266 1195 (.37

22147 (36

S35¢ 24685 19952 10974 (.35

Spectrum: X Y. Value: J El ’_ ! I .I::IHH I::I. .-.i.-.i

:IEI?HO:EA” G\earSeIeded| UPmtESelecied| Log | Lin | Print Display Close Ca\culateSeIeded;mtsﬁ\
ul‘imn ® Clear Page | Update Page |J Auto |J Drawer w
Clear Al | Update Al | M M ﬂ il P ﬂ ﬂ :
- This is delimiter separated data which can be copy and pasted

Kenny Haak @ MSU 8/9/2023 into excel for further analysis. )3
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Applying Calibrations UN IV ERSTTY

There are many ways to apply calibration values to your data in SpecTcl.
1. By hand in the GUI
Simple Methods 2. By the command line

3. Upon loading a definitions (save) file

More Complex { 4. Upon import of a data filg |
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.

treevariable —-set pid.length £¢.7 m

Kenny Haak @ MSU 8/9/2023 25
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By hand in GUI

Simple Methods

By hand is good for a quick guess and check when

mmerslvariab'es] Gates | Folders | changing a calibration variable (You can also click
Variable — MName Valus —__ Units /I_M_a_y\ . . . . .
~ pid length .5 ) me>(_ s« ) Load if you think its not set correctly, this will allow
. 1 | | load | et you to read the value)
brho_0 | | Load Set
* disp | | Load Set
) G- tenath : : load || set Command line can be convenient because you can
+ - Load Set )
~ ARy | | T set copy paste many commands in a row
* = | | Load Set
. Iength_ | | Load Set

By command line

SpecTel

File Conscle Edit Interp Prefs History Help

loading history file ... 48 events added

buffer line limit: 512 max line length: unlimited
Main consocle display active (Tel2.6.2 / ThE.6.2)
Done.

Starting treesparamgui... Done

Version: SpecTeol-5.1-010 build on genesiz Fri Feb 28
(gpectcl) 49 % tresvariable -set pid.length 42.1 m
(gpectcl) 50 %

Kenny Haak @ MSU 8/9/2023

Importing definitions
s

LE/spectcl/definitions _.‘ @

Definitions files can be easily modified by hand

and reloaded (or copy/paste into command line)
file

[ | D7 _vields.tcl Unknown
B[os barec) (e |
[ | run235s4.tcl W B main tex ,_.IIE'IE'IEuvanaI:ules.tl:l _JlEF‘lD.tcl &4 = gs baretd E3
106 treevariable -zet pid.disp z C uf%
107 treevariable -zet pid.gamma offset © {}
108 treevariable -zset pid.gamma slope 0.286 {}
B——————]| 1058 treevariable -set pid.leng = C m/fdz
¥ ate 11 treevariable -set pid.length 2¢.5 m
=1 111 treevariable -zet pid.g gate 0.2 {}
Open |L_____
= Cancel il Bins
-
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SpecTel — O *

Upon loading a data file
(e15130)

Load spectra | Save spectra |

Clear spectra

Load configuration |

Include a GUI related option

Save configuration |

to load calibration variables

Attach online

Attach File + Load Variables | SpECIfIC toa glven data set.

Attach list of files + Load WVariables

B main tex (3| B 15130Vanisbles tol (| B PID 1ol £3 | Bl as_baretc! (3 [ attmodtcl £ ]

# attachRunList

3 Attaches to a runlist. A runlist is a file that contains
paths of event files. Each file is analyzed in turn.

B run is considered anlayvzed when there is a transition
from active -> inactive on analysis (this is determined
by tracing RunState.

Eproe attachRunList2 {} {

& v N on ofnodn
[T4) 1
e e e e

[a)]

=]

# Prompt for the filename, buffering and the format of the input files
$# Lt this time, all cluster files must have the sams format!

o M
nods §

[ay]
o L

attachfile .clusterchooser %

BT —defaultextension .clu -initialfile $::d AN
68 —initialdir [file dirnmame 2
~buffersize 5::GuiPrefs::preferences (

1 &
Irs)

—format [defaultFormat]

2 .clusterchooser modal

B main tex _Jl B 15130Variables tcl _J] B PiD el _J] B o= baretcl _Jl B attmod el £ =] SpecTalRCic! B3

10

P

#This is a modification to the attach procedures so that calibr:
# automatically whenever a new evt file is attached.

4 puts -—nonewline "Loading GUI modification..."
source attmod.tcl
puts "Done."

L5 Ty [ Y Y S
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Create a set of
definitions to be
automatically loaded
every time the
application is started.

Upon start-up (ARIS_PID)

3| B 15130 Vanables el 1 5 SpecTolRC1ol 1 |Ellbhotel |

E main tex

106

puats " Done"

=zet RunMumber7

puts —nonewline "Loading Aris scoripts..."
sonrce .Jfcalibrations/ArisVariables.tcl
sonrce .Jfcalibrations/ppac.tcl

sonrce .Jfcalibrations/scintillator.tcl
sonrce .Jfcalibrations/si-gs=.tcl

sonrce ./f/calibrations/pid.tcl

sonrce .Jfcalibrations/brho.tcl

puts "Done."

B main tex (3| B 15130Variables tol (| B SpecTolRCcl (3 [Hbrhotd B3

# i:‘departments\AcceleratorPhysics\Users
# i:‘departments\AcceleratorPhysics\LRIS"
# i:‘departments\AcceleratorPhysics \FRIEB

# i:‘departments\AcceleratorPhysics\FTC-L
# https:fportal . frib.msu.edu/sitesfaccsy

global RunMumber7
#=zet Runflumber7 470

- Brho
#puts "F%% runnum --> 5{runnum}"”
#fputs "F%% BunMNum --> S{RunMNumber}"™

puts "#d% Bonnum7 --> 5 {REunNumberT}"

$#zet aris.pid.brhol 4.74762 ;#before dE(T
$#szet aris.pid.brhol 3.6472 ;#before dE(TK
set aris.pid.brhol ;#upstream of mate

set aris.pid.brho0 2.271&;

set aris.dbs.F5TD2Z.toffset n 26,19 ;
set aris.pid.Z slope 3.36;

set aris.pid.brho method 23;
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C++ Code Layout BN VRS T Y

/src
SpecTclApp CPID

Processor/Anaylzer

Mapper/Unpacker
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C++ Code Layout 2

* The main file which connects all the code together is *SpecTclApp (default is “MySpecTclApp”)
e 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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File Edit Data Source Filters Spectra Gate Help

eParameter GUI version 2 - [m] # oo . .
Spectra | Parameters | Variables | Gates | Folders | G U I m d f t t th t t
Spectrum Type Data Type Definition file: Spectra] Parameters ] Var\ab\esw Gates} Filter] 0 I I Ca IO n 0 IS eX e n
+ 1D “ Bitmask ~ Word (16 bits) U”kn"‘g” Spectrum type Data type Definition file . .
Loal Save
~ 2D ~ GammalD # Long (32 bits) 53 I Bitmask - Unknown IS OSSI b I e
umulative M Failsafe 0 - & 10 ~ Word (18 bit .
. Summary - Gamma2D ~ amma, ord ( .I s) Load Save
P——  summary < GammazD = Long (32 bits) [~ Cumulate v Failsafe
(" StripChart ¢ Gamma Deluxe
SpectrumName CraatalRep\aca‘ Clear ‘ Delete Gate 4| Apply
‘ I Array ~ Al Duplicate Ungate Spectrum name Create/Replace | Clear ‘ Delete ‘ Gate Apply . .
e sl b 0 o hE T &= & = n Faray | CAl Duplcate | [ Ungate | However, t his requires
IL [ [ | ‘ ‘ ‘ Parameter Low High  Bins unit Low High  Bins unit
[Name [IType [X Parameter |Low |High |Bins |¥ Parameter [Low |High |Bins |Gate i | | ‘ | | | ‘ red i recti n t h e S eCTCI RC to a
Name Type | X parameter Low |High |Bins |¥ parameter Low |High |Bins |Gate = g p
GUI librari
loraries.
puts -nonewline "Starting TreeParameter GUI..."
source ./ fScripts/SpecTclGui.tcl
source ./fScripts/Filter.tcl
CreateFilterPanel .gui.main
- puts " Done"
Update Spectrum List Spectrum Mask: * Clear —
Display memory: 0/20 MB _Title === Unknown <<= Run Number: 0 VS
Data Source: Test Data Seurce (Inactive) 1 Buffers Analyzed 100.00% efficient
S - O ¢ Update Spectrum List Spectrum maslk |* Clear
ine "Loading SpecTecl gui..."
Load spectra | Save spectra | =/Script/gui.tcl
Clear spectra puts "Done."
Load configuration ecTclFilte - O

Save configuration

SpecTcl Server is up and listening on port 9001

Attach online

0 clients connected
Attach File + Load Variables

Attach to file

Attach list of files

Start Analysis | : 70 60 ﬁ el Thisis a very involved
> | awspeaa Zn= Ca &M . | process. Use the

Attach filter file

|
\
\
|
|
Attach list of files + Load Variables ‘
|
|
|
\

Source: Riken70Zn project as a
Run title: === Unknown <<= EUHINUZ‘ZE:I’ 0 1 .
Dat ; [ ) nalyzed Buffers: -
ata SourceiTest Tet (nactve ; , _ reference if you want to
Anahzed buffers: 1 Attach Online Attach to File Attach to Files w RIBF ~ MNSCL

I —— do this.

SpecTel Server is up and listening on port 2000
0 clients connected
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Adding to PID Source | AaRAE

You must declare all

variables/parameters
CPID.cpp . CPID.h
_________________________________ in both the code and_
/f class CPID header file. /f The whole CPID class (Oleg's method)
CPID: :CPID(=string name} class CPID
1{ a1
tof. rftialize (name+".tof™, 15, 0O, S00, "m="}):
¥.Initialize(name+".x", 12, -25, 425, "mm", false):;
tke.Initialize (name+".cke", 13} CTresParameter x;
dE.Initialize (name+".dE", 15); CTrecParameter tke; Note the difference in declaration.
dEZ2.Initialize (name+".dE2", 13} CTreeParameter dE; . .
dE3.Initialize (name+".dE3Z", 15); CTreeParameter length new; There is a parameter object and a
void CTreeParameter dL; Variable ObjeCt.
CPID: :Eeset ()
=1 S ——
®x.Reset () CTreeVariablefrray tke slope;
tke.Reset () s CTreeVariable tke offset;
dE.Eeset () ; CTreeVariable brho 0;
dEZ .Reset () ; CTreeVariabkle disp;
dE3.Eeset () ; CTreeVariable disp length;
dE_?.RESEtﬂ}:‘\\\

Parameters must be reset below in the code file.
Variables are not reset.
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Adding to PID Source 2 BN 1V ERSITY

PIDProcessor.cpp

)/ TTTT fememere ToR o You may then manipulate these declarations in the
processor file.
—| if (detectors.tac.pinllxf.isValid()) { .
pid.tofl = detectors.tac.pinflxf * pid.tof=slopel + pid.tofoffsetl: Yay for Standard C++ COdlng!
- 1
T Or depending on how you organize your code this can be
oo omooooooomooooo in the same file as CPID (see Riken70Zn).

if (pid.RoQ.isValid() && pid.tke.isValid() && pid.gamma.isValid())
if (pid.&oQ > O && pid.tke > 0 && pid.gamma > O)

- i
pid.Q = pid.tke / (pid.gamma - 1.) J (931.494013 *« pid.RoQ)
pid.A = pid.RoQ * pid.Q:
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A Possible Issue BV ERSTy

. Application Error
When you add/remove variables or parameters, there

is the chance you will make old definitions files e Error: treevariable -set : unable to find variable...
incompatible with your new build of SpecTcl.

treevariable -set : unable to find variable : pid.Z disp

Usage
. . . . gtreevariable -list Ppattern?
You will see this error when trying to import/load a treevariable -set name value 7units?
treevariable -check name
definitions (Save) file. treevariable -setchanged name

treevariable -firetraces ?pattern?

treevariable -set : unable to find variable : pid.Z _disp
Usage

treevariable -list Ppattern?

treevariable -set name value Punits?

treevariable -check name

treevariable -setchanged name

treevariable -firetraces ?pattern?
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