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Who am I?
Chelsea Bartram

• ADMX Collaboration Post-doc


• Joined ADMX in March 2019 after defending 
at UNC Chapel Hill


• Responsible for initial Run 1C commissioning 
of insert, data-taking operations, and 
analysis, starting in March 2019. Shares 
duties with other on-site members.


• Have mentored ~6 undergraduate students 
so far on ADMX on various projects


• Am happy to mentor more students :)
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Average time spent extracted: ~4 weeks

Got quicker as time went on
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Need to adjust Tsys by achieving higher SNRI with the JPA

\

Current tuning rate is about 0.4 MHz day (146 MHz/yr)

Need to cover from 760-961 MHz

Will take about 1.4 yr at this rate!
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Scan rate equation for Run 1C (not including dead time, etc)



11/13/206

Tar
ge

t M
od

e R
un

 1C
 O

pera
tio

ns

Have successfully navigated 
several mode-crossing so far


Widescans help navigate

Turning up resolution with 
widescans provides 
simulation input
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Insert repairs
Unstable JPA

Mixture collection 
and reintroduction


Other studies

Median: 73,981 
Mean: 72,157 
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Insert repairs
Unstable JPA

Mixture collection 
and reintroduction


Other studies

Median: 73,981 
Mean: 72,157 

Quality Factor Comes From Transmission Measurement Fit

Efforts to retrieve ‘bad fits’ have been made by various students
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Median: 0.74 
Mean: 1.02
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Median: 1.0 
Mean:1 1.25
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Median: 1.0 
Mean:1 1.25

Coupling Comes From Reflection Measurement Fit

Efforts to retrieve ‘bad fits’ have been made by 
various students

Example Bad Fit
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Median: 20.5 
Mean: 21.1
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Median: 8.77 
Mean: 12.08

12 dB SNR was 
somewhat 
anomalous
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• Target frequency ranges in nibbles ~10 MHz. 


• Has been fairly consistent for Run 1C. First pass has been taking ~2 
weeks. Rescans+eliminating all candidates ~2 weeks.


• Interrupted to acquire noise temp measurements.


• Rotate roles (Tatsumi—>Chelsea—>Gray—>Nick)


• Scan—>Rescan—>Report candidates—>Eliminate candidates (see flow 
chart)

How science ops works
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Data-taking operations: 
• 1st pass through—determine if 

we rescan

• Interrupted by noise 

temperature measurements

• 2nd pass through to achieve 

necessary sensitivity, or 
eliminate rescan regions

couple antennamove rodsdigitize

bias quantum amplifier
transmission 
measurement

reflection 
measurement

possibly inject 
synthetic axion signals

Run Cadence
Measure frequency


Measure Q Measure coupling

Wide rebias if SNRI < 6

Rebias if SNRI < 7

Or gain < 12

Want to look at all scripts called during a single data-taking iteration? 

Go to admx.npl.washington.edu under Scripts. 


Then Category—>take_data

Script—>take_data_main

http://admx.npl.washington.edu
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When do you decide to rescan?


3 conditions:


• Not enough data (low SNR): min SNR of 3


• 3.4σ excess


• Excess at DFSZ threshold or above

16

Rescan Procedure

There will always be some of these remaining just due to statistics!

Pmeasured + 0.85�>PDFSZ
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ADMX Search Decision Tree
First pass through nibble 

at fixed tuning rate

Rescan at variable 
tuning rate

Persistence check

Turn off synthetic 
axions and rescan

Persistence Check

Continue to next 
nibble

Continue to next 
nibble

Continue to next 
nibble

Continue to next 
nibble

NOTE! 
Just due to the statistics involved 
with our tuning rate 
this doesn’t ever realistically 
happen!
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Make RFI Checks

Turn off secondary 
synthetic axion injections

Check for signal 
suppression in TM011 

mode

Check for signal scaling 
with B2

Axion found! Study line 
shape, etc.

ADMX Search Decision Tree

Continue to next 
nibble

Continue to next 
nibble

Continue to next 
nibble

Continue to next 
nibble

MAGNET RAMP ALERT! 



11/13/2019

Run 1C Synthetic Injections

•  SAG created at cavity resonance


•  JPA turned off


•  SAG attenuation set to 40 dB (roughly below noise 
floor)


•  Enable SAG injection


•  Digitize for 70 seconds


•  Repeat steps 3-5 while decreasing attenuation to 0 dB


SAG power calibration courtesy of Nick Du

Have detected all SAGs that Noah has 
created so far for Run 1C

How often should we do this? 

Christian
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• The medium resolution analysis is run on the Fermilab server (or locally on one’s 
laptop) and connects to the database.


• This is done by the operators, ideally every day.


• For more details, see talk by Tatsumi Nitta. 


• Rescan candidates from the medium resolution analysis are fed back into ongoing 
data-taking operations manually


• I have built in a means of injecting candidates into the database, which would 
automate the process further. 


• Rescan triggers from high-resolution analysis is not built-in yet.

20

‘Online’ Analysis

Ambitious students, please ask if you are interested in working with me on this :)
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PRELIMINARY!

Preliminary Limit Plot 

21
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• Have been able to maintain steady data-
taking operations from March until now.


• Making steady progress, but need to 
continue optimizing scan speed.


• Possibility of axion discovery at any 
moment.

Conclusions
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• Founded in 1994 at LLNL


• One of 3 “Gen-2” Dark Matter Projects


• Now located at University of Washington

ADMX Collaboration
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Primary Sponsor

Sponsors
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