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Long Range Plan for the Nation’s Nuclear Science

• 2015 LRP
o Charge letter dated 23-apr-2014
o LRP report due by October 2015
o LRP report presented 15-oct-2015

• 2023 LRP
o Charge letter dated 11-jul-2022
o LRP report due by October 2023

❑ ie 2.5 months less time

• Thank you to
oNSAC, NSAC sub-committee
oDNP, DNP Town Hall organizers
oNuclear science community



NSAC: 
effective & strategic planning → credibility & respect
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FY24 President’s Budget Request – NSF  ($M)
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NSF by Account Amount Percent Amount Percent

Research & Related Activities $6,964.66 $7,006.136 $7,826.80 $9,029.90 $2,065.24 29.7% $1,415.60 18.6%

STEM Education $1,146.72 $1,154.00 $1,371.00 $1,444.18 $297.46 25.9% $198.18 15.9%

Major Res. Equip. & Fac. Construction
1 $120.60 $187.23 $187.23 $304.67 $184.07 152.6% $117.44 62.7%

Agency Operations & Award Mgmt. $420.21 $463.00 $463.00 $503.87 $83.66 19.9% $40.87 8.8%

Office of Inspector General $18.89 $23.39 $23.39 $26.81 $7.92 41.9% $3.42 14.6%

National Science Board $4.52 $5.09 $5.09 $5.25 $0.73 16.2% $0.16 3.1%

Total, NSF Discretionary Funding $8,675.61 $8,838.85 $9,876.51 $11,314.68 $2,639.07 30.4% $1,775.67 18.6%

STEM Education - H-1B Visa 278.48 192.54 192.54 198.84 -79.64 -28.6% 6.30 3.3%

Donations 25.94 40.00 40.00 40.00 14.06 54.2% - -

Total, NSF Mandatory Funding $304.42 $232.54 $232.54 $238.84 -$65.58 -21.5% $6.30 2.7%

Total, NSF Budgetary Resources $8,980.03 $9,071.39 $10,109.05 $11,553.52 $2,573.49 28.7% $1,781.97 18.2%

FY 2022

Actual
1

FY 2024 

Request

FY 2023 Base Total
3FY 2022 Actual

FY 2023 

Estimate 

Base
2

FY 2023 

Estimate 

Total

FY 2024 Request Compared to 

October 2023



Amount Percent

Astronomical Sciences (AST) $283.61 $283.57 $8.76 - $292.33 $303.33 $11.00 3.8%

Chemistry (CHE) 265.19 264.46 4.37 - 268.83 279.83 11.00 4.1%

Materials Research (DMR) 338.75 338.78 0.63 - 339.41 350.41 11.00 3.2%

Mathematical Sciences (DMS) 248.32 247.99 4.00 - 251.99 262.99 11.00 4.4%

Physics (PHY) 309.89 308.90 4.23 - 313.13 324.13 11.00 3.5%

Office of Strategic Initiatives (OSI)3 169.50 169.20 48.45 2.50 220.15 315.10 97.45 44.8%

Total $1,615.26 $1,612.90 $70.44 $2.50 $1,685.84 $1,835.79 $152.45 9.1%

FY 2022

Actual1

FY 2023

Estimate 

Base

 Disaster 

Relief Supplemental FY 2023

 Estimate 

Total

FY 2024 

Request

RI Damage 

MitigationBase

Change over

 FY 2023 Base Total2

FY24 President’s Budget Request – MPS  ($M)
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FY24 PBR, House, & Senate  ($M)

House Senate

NSF by Account Mark Mark

Research & Related Activities $6,964.66 $7,826.80 $9,029.90 $7,867 $7,608

STEM Education $1,146.72 $1,371.00 $1,444.18 $1,006 $1,228

Major Res. Equip. & Fac. Construction $120.60 $187.23 $304.67 $254 $187

Agency Operations & Award Mgmt. $420.21 $463.00 $503.87 $472 $448

Office of Inspector General $18.89 $23.39 $26.81 $27 $23

National Science Board $4.52 $5.09 $5.25 $5 $5

Total, NSF Discretionary Funding $8,675.61 $9,876.51 $11,314.68 $9,630 $9,500

FY 2022

Actual

FY 2024 

Request

FY 2023 

Estimate 

Total
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What Happens During a Continuing Resolution (CR)

• CR = temporary spending bill that allows continuation of the federal 
government operations when final appropriations have not been 
approved by Congress and the President

• Generally, continue funding at prior year’s level 
o Current CR is for 45 days → NSF has $9.876 B * (45/365) = $1.228 B

o BUT … time to get $ into accounts

            …  risk management → limit expenditures 

• PIs expecting funding in 1st quarter may have to wait
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What Happens at NSF During a Lapse in Appropriations

• Continues
o Proposal preparation and submission via Research.gov and Grants.gov
oNotifications and Requests
o Project Reporting
o Ad Hoc Proposal Review via FastLane

• Unavailable
o Panelist Functions
oMost NSF staff

• IPA Rotators will have remote access to all NSF systems

• Proposal deadlines during or after a lapse will be considered by Policy 
for extension
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Major Research Instrumentation (MRI) NSF 23-519

NSAC Meeting                                 

• Two tracks:  
o Track 1   $100 k < $ from NSF < $1.4 M;  up to 2/university 
o Track 2   $1.4 M < $ from NSF < $4 M;  1/university
o Track 3  acquisition, development, installation, operation, and maintenance of 

equipment and instrumentation to reduce consumption of helium; 1/university

• Two types:  development and acquisition; both need to be “shovel ready”

• Deadlines & details
oOctober 16 – November 15, 2023,  (a window of opportunity) 
o https://www.nsf.gov/od/oia/programs/mri/ 
o https://www.nsf.gov/pubs/2023/nsf23519/nsf23519.htm 
o Contact your program directors well ahead of time to discuss & avoid pitfalls
o Awards above $1M compete across the entire Foundation
o 30% cost share req’d for PhD granting institutions

9October 2023

https://www.nsf.gov/od/oia/programs/mri/
https://www.nsf.gov/pubs/2023/nsf23519/nsf23519.htm


PHY Investigator Initiated Research  NSF 23-615
All proposals submitted to the Division of Physics programs must go through this solicitation.

• Deadlines: First Tuesday in December for Experimental & Theoretical Nuclear Physics 
          → December 12, 2023  5 pm in your home institution’s time zone

• Follow instructions that are specific to this solicitation;  non-compliant proposals may be 
returned without review

• Must conform to the NSF Proposal & Award Policies & Procedures Guide (PAPPG) 
https://www.nsf.gov/pubs/policydocs/pappg22_1/index.jsp  

o Updated instructions regarding Current and Pending Support  and Biographical Sketches 
of senior personnel

• Submission through Research.gov or Grants.gov (not FastLane )

Questions – contact cognizant program director. 

Funding Announcements 
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New results from FNAL m (g-2)
https://indico.fnal.gov/event/60738/

• Precision test of Standard Model and BSM     

• BNL result ~ 2000 

• FNAL expt approved in 2012 (CD0)
oMove magnet from BNL to FNAL

o Lots of redesign and rebuilding

• Six data runs 
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an ideal horizontally-orbit ing muon in a uniform vert ical158

field, the experimentally observed anomalous spin pre-159

cession is160

! a = ! S − ! c = − aµ

q

mµ

B . (2)

The measurement of both the anomalous spin preces-161

sion frequency and the storage ring magnet ic field can be162

used to calculate aµ . Addit ional terms modifying Eq. (2)163

originate in the experiment due to the elect ric focusing164

fields that are needed for vert ical muon confinement and165

from muon mot ion that is not ent irely perpendicular to166

B . While the choice of the momentum strongly sup-167

presses these addit ional terms, minor correct ions are ap-168

plied when calculat ing aµ [2]. Furthermore, the presence169

of an elect ric dipole moment of the muon would give rise170

to addit ional terms in Eq. (2) [27].171

The experiment was designed to balance the stat ist ical172

and systemat ic uncertaint ies to reach a precision goal of173

140ppb uncertainty on aµ . For the final result , the sta-174

t ist ical uncertainty will be ⇡ 100ppb, with target sys-175

temat ic uncertaint ies of 70ppb for each of the ! a and176

magnet ic field measurements.177

FIG. 1: An image of the storage ring prior to the
installat ion of the thermal insulat ion.

The measurement of ! a [2] is based on the t ime spec-178

t rum of the decay posit rons above an energy threshold179

measured in 24 elect romagnet ic calorimeters [28–30] cal-180

ibrated by a laser system [31]. Two in-vacuum st raw181

t rackers [32] provide the detailed informat ion about the182

dist ribut ion of the muons in the storage ring that deter-183

mines how the magnet ic field is weighted and produces184

important beam-dynamics correct ions to aµ [3].185

The experiment ’s central component is the precision186

superconduct ing magnet ic storage ring that generates the187

magnet ic field. Its main elements were designed for the188

BNL E821 experiment and detailed in [33]. Essent ial189

to the magnet ’s design are the high temporal stability190

and spat ial homogeneity of the field. Because the muon191

FIG. 2: A cross sect ion of the storage ring magnet
featuring the components used to generate the highly
uniform 1.45T magnet ic field.

precession frequency isproport ional to thest rength of the192

magnet ic field, we require that the average magnet ic field193

experienced by the muons remains stable on the scale194

of parts per million (ppm) throughout the experiment .195

A very homogeneous field is required to minimize the196

uncertainty of the magnet ic field maps caused by any197

nonuniformit ies in the muon dist ribut ion.198

The magnet is powered at approximately 5170A and199

operated in non-persistent mode. Over large t imescales,200

the magnet ic field’s stability is driven by thermal expan-201

sion of the steel in response to temperature changes in202

the experimental hall. The magnet ic field is stabilized on203

short t imescales through a power-supply feedback loop.204

The magnet ic field is monitored around the ring and the205

current is adjusted every second to maintain the average206

of these measurement at a setpoint .207

The magnet was shimmed prior to data collect ion to208

prepare a uniform magnet ic field, and has a suite of mov-209

able elements labeled in Figure 2 that can fine-tune the210

magnet ic field in localized regions during data collec-211

t ion periods. Precision posit ioning of the 72 (2⇥36) pole212

pieces drives the overall field st rength, while their pitch213

with respect to horizontal drives the linear gradients. Ad-214

dit ional pieces of iron were posit ioned along the surfaces215

of the pole pieces (edge shims), in the air gap between216

the pole pieces and yoke (wedges), and the top and bot -217

tom of the 24 yoke pieces (top hats). These were used to218

fine-tune the average field as a funct ion of azimuth and219

cont rol gradients in the direct ion t ransverse to the beam220

propagat ion. The final element employed to maximize221

the magnet ic field’s uniformity is a set of surface current222

*Theory:   g = 2.00233183620(86)  a = 0.00116591810(43) 

  Exp avg:  g = 2.00233184110(43)  a = 0.00116592059(22)   = 5.0 
* from 2020

𝑎𝜇
𝑆𝑀 = 𝑎𝜇

𝑄𝐸𝐷
 + 𝑎𝜇

𝐸𝑊 + 𝑎𝜇
𝐻𝑎𝑑𝑟𝑜𝑛
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FIG. 18: The azimuthal average of the first two
moments (dipole and normal quadrupole), t racked over
the four major data runs in Run-1.

FIG. 19: The t ime- and azimuthally-averaged field map
averaged over the four major data runs in Run-1. The
white circle is drawn at a radius of 4.5cm, and
corresponds to the muon beam aperture.

Quant ity Corr. [ppb] Unc. [ppb]

m fp (0) 0 8
t rolley footprint 0 8

m fp (t) 0 1
fixed probe res 0 1

∆ (t) 0 1

0 22–43

TABLE VI I I: Table should be checked to match the
text and updated with final numbers. The systemat ic
correct ions and uncertaint ies from the field
interpolat ion analysis. The uncertaint ies are categorized
by where they enter in Eq. (21). The t rolley baseline
systemat ics can be found in Table VI.

1. Fixed Probe Baseline Systematic E↵ects: m
fp
st (0)1510

The fixed probe baseline systemat ic is driven by the1511

t rolley footprint replacement and short (⇠ 1h) aver-1512

aging t imes of the fixed probe noise during the t rolley1513

run. We est imate these e↵ects by implement ing the1514

same footprint -replacement algorithm used during the1515

t rolley run on fixed probe data in which the t rolley is1516

not present . The fixed probe baseline calculated from1517

the replacement data can then be direct ly compared to a1518

baseline calculated from the measured value. This pro-1519

cess can be repeated on all the fixed probe stat ions and1520

all moments over many sample data sets. The result ing1521

uncertainty is 8ppb.1522

2. Fixed Probe Run Systematic E↵ects: m
fp
st (t)1523

The primary source of uncertainty on the fixed probe1524

measurement is caused by the measurement noise on the1525

fixed probes. Despite somefixed probes being quite noisy1526

from measurement to measurement , over very long aver-1527

aging t imes (3 days) the cont ribut ion to the uncertainty1528

on the azimuthal average is reduced to under 1ppb.1529

3. Synchronization Dr ift Systematic E↵ects: ∆ st (t)1530

The dominant source of uncertainty in the field t rack-1531

ing comes from the synchronizat ion drift between the1532

t rolley and fixed probes, discussed in Sec. VI A 3. This1533

drift is parameterized by the di↵erence in the synchro-1534

nizat ion constants cst from Eq. (23) between bookending1535

t rolley runs, cst (T )− cst (0) and is modeled as a Brownian1536

bridge. Its uncertainty is derived analyt ically, using the1537

equat ions for the variance and covariance of points in a1538

Brownian bridge process. One t ime period during Run-1539

1d did not have a trolley run after the muon data period1540

due to the magnet ’s safety monitoring systems t riggering1541

a rampdown. Here the synchronizat ion drift is instead1542

modeled as a random walk. Because each t rolley base-1543

line is corrected for temperature (see Sec. V B 4), this1544

model also accounts for temperature drift in the fixed1545

probes that influence their frequency measurements.1546

To averageN measurementsx with normalized weights
a, we need to know the N ⇥ N covariance matrix, ⌃ , of
the measurements. Then the average of the measure-
ments is a ·x, and the variance of the average is a ·⌃ ·a.
In our case, the weights a are related to the number of
muons present in the storage ring at a given t ime (de-
scribed in detail in Sec. VI I A). The expectat ion value of
a random walk or Brownian bridge is zero, so there is
no correct ion associated with the synchronizat ion drift .
However, the variance of either process is not zero. For a
Brownian bridge between t imes 0 and T , the covariance
between any two t imes during the process, t1 t2, is

σ(t1, t2) = M
(T − t2)t1

T
, (25)

New results from FNAL m (g-2)
https://indico.fnal.gov/event/60738/
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Field maps and tracking (JMU, UM, UVa) 3He Calibration (UM)
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45Sc Nuclear Clock
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• Excitation of 12.4 keV resonance, G = 1.4 feV,  
d = 10-19  @ European XFEL

• Meticulous tuning & extreme noise 
reduction

• Current standard: 133Cs atomic clock
o d = 10-16



Four Physics Frontier Centers Funded
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• PFC for Living Systems @ U Chicago

• Institute for Quantum Information 
and Matter @ Cal Tech

• Comprehension and Control of 
Emerging Complexity at Q Frontier 
@ UC Boulder

• Center for Ultra Cold Atoms     
@ MIT 



NSF/MPS/PHY Personnel

• Sethuraman Panchanathan –  Director 

• Sean L. Jones  –  Assistant Director for MPS 

• Denise Caldwell – Physics Division Director

• Jean Cottam Alan – Deputy Division Director

• Bogdan Mihaila – Nuclear Theory Program Director 

• Alfredo Galindo-Uribarri –  Expt’l Nuclear Physics Program 
Director

• Allena Opper – Expt’l Nuclear Physics Program Director

https://beta.nsf.gov/careers/openings/mps/phy/phy-21-001  
www.nsf.gov/careers/rotator
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NSF/MPS/PHY Personnel

• Sethuraman Panchanathan –  Director 

• Denise Caldwell –  Acting Assistant Director for MPS 

• ??? ???              – Physics Division Director

• Jean Cottam Alan – Deputy Division Director

• Bogdan Mihaila – Nuclear Theory Program Director 

• Alfredo Galindo-Uribarri –  Expt’l Nuclear Physics Program 
Director

• Allena Opper – Expt’l Nuclear Physics Program Director

https://beta.nsf.gov/careers/openings/mps/phy/phy-21-001  
www.nsf.gov/careers/rotator
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For the latest updates: 
  https://www.nsf.gov/physics 

Contact us at: 

• Bogdan Mihaila   
bmihaila@nsf.gov or 
call (703)292-8235

• Alfredo Galindo-
Uribarri  
agalindo@nsf.gov  or 
call (703)292-5139

• Allena Opper 
aopper@nsf.gov or  
call (703)292-8958
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Thank You!
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