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Atomic Tritium Demonstrator at UW (ATDS) - ATDS Overview

Atomic Tritium Demonstrator at UW (ATDS)

€ May12,14:36 - May13,10:50 D EEEED Uroate: Mon, May 29 06:59 (21 seconcs aae)
@ 2023-05-13, 04:00:00 v § <7 Every 1 min v | Normal Mode v KU ETCHRSIT AN VENRPL: N ok By P RTSINEEY )
s Alicat Flow - Dissociator Temperature (TC)
E scem.Alicat 0.0 mcpl. 266.5K
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Atomic Tritium Demonstrator at UW (ATDS)

Atomic Tritium Demonstrator at UW (ATDS) - ATDS Overview
© Mayi2,14:36 - Mayi3,1050 ] &" Every imin ] o 3wz - JIEREHEUERNE

@ Current ~ ] &7 Every 1 min ] Normal Mode  ~ UECIESETEDN

K.ThrmcCpl.Diss

266,51 41‘;, Qg

266.0 m"‘”" ’%ﬁk

i I i
1330 13:45 e 14:15 1)

— Slow-Plat Interactive Display

— Slow-Plot Interactive Display

Current Ramping
Target Current (4) 0
Ramping Speed (A/s)  |0.01

Apply

O'E EPT Ku

ramEIng = kwargs get(
device.ch(0).ramp(rampi

set_V1i(V1l, **kwargs):
ramping kwargs.get(
device.ch(1).ramp(rampi

**kwargs):

ef set_V2(V2,

I+

DAQ
Systems

Slow
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\scem)

\mpar)

MaF EM6 I

1 Alicat Flow
scom.Alicat 0.0
8
4
0
14:00 2000 02:00 08:00
Sat, May 13 2023 +2h
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File  Edit
8+ X
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F
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import sys, os
sys.path.insert(s, os.environ.get('VAKA_PKG', Nome)) # for te

impert numpy as np
from vaka import vkplot as plt

fig, axes = plt.subplots(2, 1)

% = np.Linspace(s, 18, 188)
¥ = np.randoa. randn(168)

axes[o].plot(x, y)
axes[8].plot(x, x+y)
axes(1].histly)

plt.show()
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Atomic Tritium Demonstrator at UW (ATDS)

MWefFe _ PythondwhbCt
T e =~ | iSlowbashOAGS6F 'Y ° Yi yu

A 5 | = slowbash x = slowEdit: slowtask-ATDS %

K.ThrmCpl.Diss C O [ localhost

s s PR 4&] Atomic Tritium Demonstrator at UW (ATDS)
’ TE ity ¥ .
b L VSCode ~ [ Warp:off ~ [EEINEESNslN
R L =D =D
A o (" e T import time
. . Lo W
13:30 13:45 14:00 14:15 )

from slowpy.control import ControlSystem
ControlSystem.import_control module('Dripline')

— Slow-Plot Interactive Display
— Slow-Plot Interactive Display

Current Ramping

Terget Current (4) [0 C\\C\< ctrl = ControlSystem()
Ramping Speed (A/s) 0.01 . . - . . . . ~
dripline = ctrl.dripline(dripline_config={'auth-file':'/home/slowuse
Apply p P ( P = g { J"{ J"Ir

alicat_flow = dripline.endpoint('sccm Alicat Inj Gas')
habs_current = dripline.endpoint('set A_PS Diss_AS')
hiden_eth = ctrl.ethernet('10.4.0.28', 5026)
hiden_eth.import_control_module("Hiden")

bKKwbXw, yQ '
b K E E "E e - H 6 y def ramp_habs_current(‘---kwargs).

LI y.
current = float(kwargs.get('current', 0))
ramping = float(kwargs.get('ramping', 0.001))

E e E p B A y : "-flException as e:

i (i Y

2wbCt E K A O - , v , ~ v
BT K% ym Qi Y y B E Python A E 'Y Python'Y'Yi ym QZ ©O'Yi vy
‘ SlowDashAx Y2wbC1t E Av 1 Yl yB
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Run Control Sun, Nov 16 16:35 -8h
TR (EERD e 5 ov 161635 s OB ma async def start(run_number:int=None, stop_after:bool=None,
run_length:float=None, repeat: bool=None, offline:bool=None):

Data Taking File Recording Run Control
ul ol

Running Recording On

if run_number is not None:
run_setting.run_number run_number

if stop_after is not None:
run_setting.stop_after stop_after

if run_length is not None:
run_setting.run_length run_length

rate_trend e - nhits_hist if r‘epeat is not None:
. run_setting.repeat = repeat

if offline is not None:

run_setting.offline = offline

save _run_setting()

run_status.start time = round(time.time(),3)
run_status.running = True
<h3>Run Control</h3> await ctrl.aio_publish(run_setting)
<form> await ctrl.aio_publish(run_status)
Run Number: <input name="run_number” type="number" step
<input type="checkbox" name="stop_after" c<d-value="run_
<input type="number" nzme="run_length" style="width:10e
<input type="checkbox" name="repeat” sd-vzlue="run_sett
<input type="checkbox" name="offline" sd-value="run_set
<p> async def stop():
<div style="font-size:152%"> run_status.running = False
<input type="submit" name="run_control.start()” vilue=" await do_run_stop()
<input type="submit" name="run_control.stop()" value="S

await do_run_start()

return True

if not run_setting.offline:

</div> run_setting.run_number += 1
</form>

save_run_setting()
await ctrl.aio publish(run_setting)

p W o B ne p A J o b await ctrl.aio_publish(run_status)
r b K € "E r K X return True
(Streamlit PT Kt wKul % BN e _ 3MH
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Atomic Tritium Demonstrator at UW (ATDS)

@ Current v} «" Every 1 min

B (IR Update: Mon, May 29

0.0\

- Slow-Plot Interactive Display

P
26651+ ﬁ‘f?’?ﬂ}w;

266.0 s

y <
%%M‘“%&wﬂf“wﬁ“

I i
13:30 13:45

— Slow-Plot Interactive Display

Current Ramping
Target Current (A) 0
Ramping Speed (A/s) 0.01

14:00

14:15

Atomic Tritium Demonstrator at UW (ATDS
~ | # Auto Reload OFF ~ | » 2x1

Last 1 hour

2.0e-9 mba

Apply

mbar.CC10.Gas

KobXw, vQA,

5COXTQ

0.0031

0.0030

0.0029 1

0.0028

Higpyred,

R —

Verms

e——

23:30

A _A_AN O

00:00
Dec 02 2021

b 6B

mbar.CC10.Gas 0.002794

CAXt K

| Panel Settings

Titie
Time Range & link to other plots

DAuto: 100 % x100

| [mbarccroGas |

Value Range O Fixed: 00027456817~ 00031708581

Delete This Panel

Channel mbacccioGas

Label

Value | Rawvaive vix1
Color NN

Format %

Delete This Channel

|| Add channel

Apply s Cancel
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Time-Series Graph

€a3ea vy

Time-Series Projection Histograms

Time-Series Scatters

200 ] 2 60
*l cho 24390 €h0 24390 {3)
chl 19370 <hl 19.370 =
iAWY S i % w
1004 ﬂ Mlh" ] .
g 20 ¥ A
ol 1T
0
-100 4 -20
T T T T T T T
Tue, 08:00 Thu, 08:00 200 -100 0 100 200
Thu, Nov 16 2023 -8h cho, ch2
Histogram Graph
2 2 7 3 £ 16
€ a
3 nhits )
S 104 Entries 100 b
Moan 50.250 T 12
std 8590 = 204
il : £ |
o) ) | i) Hodd
IR LR TN ‘
y et 1 04 T T 1 0
0 40 80 120 ] 10 20 30
Number of Hits Channel
Record (Tree) Table Map View of Graph
CcPU time status message =
Percent 114 2023-11-13T13:44:23 good Everything is fine 0 =
Temperature 65 2023-11-13T13:44:33 good Everything is fine b
Memory 2023-11-13T13:44:43 bad Something went wrong ;
Size_GB 16.6 2023-11-13T13:44:53 good Everything is fine 15 3
Free GB 139 2023-11-13T13:45:03 good Everything is fine =
Disk 2023-11-13T13:45:13 good Everything is fine 10
Size_GB 3728 2023-11-13713:45:23 good Everything is fine
Free GB 99.6 2023-11-13T13:45:33 good Everything is fine 5
Network 2023-11-13T13:45:43 good Everything is fine
Address 10.19.103.1 2023-11-13T13:45:53 good Everything is fine 0
FycTo— R oTa AR IR
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Plot Demo with Dummy Data Source

Last 3 days B TR BRIV Update: Sun, Nov 19 00:35

Time-Series Graph

AtTabEww3E€at

PzcAXta a 0

SHKOeBaA'E
200 -
Data Download / Export
1005 Narme: |SlowDash-251115-130420
Channels:
o] | | Add || Clear
(can use wildcards; example: ade_ch® )
Tj ®cho (numeric)
-100 - = | Ech1 (numeric) |
= ch2 (numeric) |
8 T x
Thu, 08:00 Sat, 08:00 -
Sun, Nov 19 2023 -£ & |

& EbrE @ 1) D

s SiowDash-251115-130420 v

tTabpxl B

From ® \W s before end
|2025/11/15 67 e4 [ | (browser time)
To ® Now

‘ 2025/11/15 13:ea [ | (browser time)

Data Timezone __|UTC (otherwise server time)

Resampling auto s llsec v |mean v

» Auto Resampling Behavior

Python 3whb Ct 4

Download CSV| Download JSON|

Download Pyth0n| Download Notebook

15

Open Jupyter

s @ - o «x

Itk R—h WA B A-TLPOL B 79 B FR EBE ART EEr
=TS ) BT Of | Ebmsamt F=h /O B
;- 8 - A v e B " o Em
A * | B eoaso - - -

5 st & W 2541 \
T A ce
1 [DataTime Timestamp ~ cho chl
2 2025-11-15T07:04:29-08 I 1763219069 L5 125
3 2025-11-15T07:04:39-08: 1763219079 93,61 166
4 2025-11-15T07:04:49-08:00 1763219083 93.29 19.37
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A\ 0 0 U DO F & PSlowlette)

0 I/O(async) B0 y » A v 2 SB333r ¥uET = Ba6 WKy

FastAPl E URLPT KT wKu®W At
Starlette E 0 x PN L3KuAQ BT i 4

from slowapil import SiowAFI

class |
def __init__(self, name:str):

app = SLowAPI() self.name = name

async def hello(name:str, repeat:int=1): hello(self):

return * repeat return [f {self.name} ']
SREGTI) p(slowapi.App):

__init__(self):

n per().__init__()

0 A self.slowapi.include(Fruit(
- /O AEQ B EM QK Y self.slowapi.include(Fruit(
- %FXMU[BZ“ya B x slowapi.get( )

13§ E 0 b ’9(1” A X hello(self):

return [ ]

app = MyApp()

AT?€K?3 E Al A WebAPIE A
A HTTPS 21 HTTP/276 5 ¢ ECAni KL

A 2tBbal Kyl AsstEa4
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Streaming Test Thu, Aug 28 19:44 -7h
"
Last 15minutes v § 47 Every 10 seconds v PRI Update: Thu, Aug 28 19:44 (6 seconds agol mn

Current X Current Y Current XY Control
1.04 04 ~ o e=@)- 32

Fy -.7 2

:import time
import numpy as np

from slowpy.control import control sy<Ess
fx = ctrl.value(3.2)
fy = ctrl.value(2.0)

0.04

from slowpy import Graph

from slowpy.store import DataStore Rec
datastore = DataStore Redis(

next store time = 0

:async def _initialize():
ctrl.export(fx, name=
ctrl.export(fy, name=

PT KT wKyu
to =
async def _loop(): JAO FY a Q

global to '9 wohb C1t E E

t0 += 0.05 e 9E Y ny
t = np.linspace(@, 1, 100)

np.random.normal(np.cos((t+t0)* (fx)*6.28), 0.0003)
np.random.normal(np.sin((t+t@)*float(fy)*6.28), 0.0003)

x1
X2

add point(t, x1)
add point(t, x2)

y-add_potnt(x1, x2) WebSockets B 0 vy

await ctrl.aio_publish(g x, ?9 Tt Bal K i
await ctrl.aio publish(g vy,

await ctrl.ailo_publish(g xy,

, 9.y, g_xy = Graph(), Graph(), Graph()

g_x
g_x
gy
g_x

DAGFE Ae
ctrl.sleep(0.5) 9E Y ny
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Thu, Aug 28 19:51 -7h

Scalar Display
, E1&3
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Current Values

ch00 ch01 ch02 ch3 (x10)
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%/ Every 1seconds v

Partial Pressure (mbar)

Fri, Aug 22 12:

Ei B

Device Control Filament Multiplier (auto on) Run Status Device
Control Yes Acquire | | Rels |
i i Filament oN Turn On || Turn OFF|
Acquired On Off Runnin Tum o
q g Multiplier off (turns on automatically when conditions are satisfied)
Measurement
Scan Mode @® Barchart: | Peak Average v| (time-series is recorded only in Barchart mode)
Fri, 12:18 Fri, 12:18 Fri, 12:18 Fri, 12:18 =
Analog: | 8 points/peak
Detector Accuracy Scan Status Next Scan Mass Range start:[1 < | end:[100
. Accuracy |3 v
SEM 3 3/8 m=0.0 in 21 sec Detector  (multipliers ]
I | | Interval [60 |sec (@for not repeating)
Fri, 12:18 Fri, 12:18 Fri, 12:18 Fri, 12:18 Start |St0p‘
10 Mass Spectrum 106 Historical Partial Pressures
( g Mass02 5.63e-10 mbar
Mass Spectrum E Mass18  1.94e-9 mbar
Date 2025-08-22 (-0700) Mass28 3.21e-10 mbar
Time 12:17:55 Mass44  2.64e-10 mbar
10° Cumulative 10°% 4.65e-9 mbar
- - Sum 4.65e-09 mbar
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Eimport numpy as np
“import matplotlib.pyplot as plt

/\ ru

EPython/Matplotlib

F from slowpy.control import control system as ctrl

async def _loop():
< X = np.linspace(0, 100)
y1l = np.random. normal(?, 3

y2 = np.random.normal(3, 5

eyl = np.random.poisson(7,

ey2 = np.random.poisson(3,

fig, axes = plt.subplots(2, 2

.plot(x, vi,
.plot(x, y2)
.errorbar(x, yi,
.errorbar(x, y2,
.hist(y1,
.hist(y2,

.scatter(y1, y2, c=
.scatter(x, yi1, c=

.set_title(
.set_title(
.set_title(
.set_title(

.set xlim(-1, 11)
.set_ylim(-25, 30)
.set xlabel( )

await ctrl.ailo publish(fig, name=

- PN
'./L.\..\...n.v..:\.\}

awailt ctrl.aio sleep(0.5)

label=

yerr=eyl,
yerr=ey2,
bins=np.linspace(-5,
bins=np.linspace(-5,

, labelz
)

)

fmt= , label=
frl'lt— )

11) » labe‘l Matplcth
11) ) - Last 15 minutes

B A%

Figure 1

plots errorbars
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User Web Files

Last 15 minutes

EEIEED RN Uecate: Thu, Feb 2

22

This is a User HTML Page

This is an example page of a User Web-Files. Files placed under project's "webfiles" directory are accessible though the SlowDash Web API of “/api/webfiles/{filename}". If the file does not
exist, then the file s searched for from the SlowDash web directory ("slowdash/app/sites”), in order that the user HTML can use the SlowDash JS library (slowdash/app/sites/slowjs). Al the
files under the SlowDash web directory starts with “slow", and users should avoid using such names.

Source Code of This Page

This source code can be found at "ExampleProjects/Experimental/UserWebFiles".

<IDOCTYPE HTHML>

<htal lang="en">
head>

<neta http-equiv-"content-type® content-"text/ntml; charset-UTF-
<neta name-"viewport® content.
<tink rol="

width-gevice-width, Initial-scale-1.0
tylesheet” type=*text/css” href="slow]s/sloudash, css">

<style type-"text/css">
#panel {

wiath: dow;
nargtn: 2ren;

b
#sre

width: dow;
overfiow: auto;
white-space: pre;
Tont-Tanily: monospace;

agding: lem;
backgrouna: #0ddada;

3
body {

overlow: auto;
sargtn:

}
</styles
</nead>

<pody>
<n3>This 1s 3 User HIML Fage</n3»
Tnis 1s an exanple page of a User Web-Files.
Files placed under project's ‘webfiles® directory are accessible
Though the SLowDasn Web APL of °/api/webtiles/{filename}”.
It the Tile goes not exist, then the file is searched for

Example for Embedding a Plot Panel

o 1990
300 k 13050
1
2004 |
100
0

To embed a panel in your HTML, crate
with a data structure identical to the o
SlowDash APL parse it, and call the "dr.

07:00 19:00
Thu, Feb 27 2025 -8h

aPanel object witlgiving a '<div>' element. Then configure it
ne used in the SIdPlot config. Fetch JSON data using
aw()” method withfjne parsed data.

Example Using Chart.js

Slow)s
300 S s
v mam
w @

Chart.js Pie Chart Chart.js Bar Chart
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— crd ]
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SlowDash = App + Lib + Scripts

SlowPy:Ma-F 2wb CT 'Y BY Ty AT DIABx 2, x DBBO

L
m 0
— & — -
gpy.Score import DataStore_SQLite jy\\o {\_{—- 1\ -‘?:-c = —_b\
. R - & AT
flatastore = DataStore SQLite( : j\yt——jﬁc "E'\')la\“aé
oltmeter = ctrl.ethernet( , port=1
(voltmeter.command(
VISA/Socket i
R \1/ znvoitmeié?fcommand( ) & SCPI - T:_,_j:q:—.fmfg‘:g){
o ot datastore.append(V, tag= ) %;T’F%GE A

I / I “}Xﬂﬂodbus ?% %._i_ ii ,
i 1 ( A ~ Tl
SlowDash NMQTT e )

SlowDash

Library Rabbit
Web App (SlowPY) <;> E
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Pocls 530
U U

Ml__jS[iml_ ?SQLite € influxdb
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BKK PRECISION

Model: 5492B, 5492BGPIB

5 %2 Bench Digital Multimeter

USER MANUAL

Chapter 6 SCPI Command Reference

This chapter is outlined as follows:
6.1 Command Structure

6.2 Command Syntax

6.3 Command Reference

6.1 Command Structure

The remote commands are divided into two types: Common commands and SCPI commands. The
common commands are defined in IEEE std. 488.2-1987, and these commands are common for all
devices. Not all commands are supported by the 5492B, and some commands are not supported by the
GPIB interface for the 5492BGPIB. Please look through the command syntax thoroughly before
programming. The SCPI commands are used to control most of the 5492B functions. They can be
represented as a tree structured with three levels deep. (The highest level commands are called the
subsystem commands in this manual.) The lower level commands are part of subsystem commands and
a colon (:) is used to separate the higher level commands and the lower level commands. See Figure 6-1
as an example

*IDN?
Query Syntax:
*IDN?
Query return:
<product>,<version>,<sn number>

Example: 5492B Digital Multimeter, Ver1.0.00.00.01,123A45678

a Description: Query the identification of the instrument.

: e — —
= ocv | (acv | fazw| [Frea] [coms] | rer | [mxes.

O D0 @

SCPIQ_"6 Y31 CSKux
CAt CBKVYMEO_vyilw

CSKul BCAT I 490X T 3

6 VY23t'Y A

*IDN? "Y' K

*RST YB WXt vy

‘READ?Y a

Vi

K

Sl o)

E
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Step 1: SCPICSKuk EOXYy

SlowPyAT DABK Y QAi 1nAuv Ol L

~—

from slowpy.control import ControlSystem
ctrl = ControlSystem()

voltmeter = ctrl.ethernet('10.06.0. , port=1234).scpi()
print(voltmeter.command(

print(voltmeter.command(

[+ sanshiro@vs13: ~/SlowVoltmeter

g S python3 slow-voltmeter.py
Ethernet: 10.0.0.54:1234 connected
5492B Digital Multimeter,Ver1.1.13.06.04,343B18165
-8.012122e+000




Step”:*T ahEa32B i XA'YU

BaaCBx OtahEa?20 k Mx '

from slowpy.control import ControlSystem
ctrl = ControlSystem()

from slowpy.store import DataStore SQLLte
datastore = DataStore SQLite(

é
voltmeter = ctrl.ethernet( .0.0. , port=1234).scpi() O D tocalhost ﬁ@ﬁﬁ“é?%S%S:TCBQA‘

rint(voltmeter.command( d Y EEyinm o

Voltage
5 Voltage -11.807

for 1 in range(3): .
V = voltmeter.command( 1 }
datastore.append(V, tag=

SlowDash pXi B

slowdash project:
name: Voltmeter

data source:
url: sqlite:///SlowTestData

parameters:
time series:
schema: Test [channel] @timestamp(unix)

27
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