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Featuring work with Z. Liu and O Palamara.
w/ MAGIS 100, Dark SRF, ArgoNeuT collaborations.




Dark Sector Searches - H:'S/'ory

a T/«\oujh its has become [wcmas[wgfy Pofufar
recently, the subject has a long history:

Galileo (around 1590):

Tested what became
E7u[va{ewce f?riwcfffe

at O(1).

Excluded Aristotle s
quory of 3YQVI.IL-7.




Dark Sector Searches - History

This can be recast to a [imit
on a f[jla/‘ B-L !
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Fo“ow—ufs fo PISA:

MAGIS 100
Dark SRF ?
ArgoNeuT v
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Improvitrzj on Galileo

Torsion balance Jaxperimewfs proviale the modern test:

(see Will" 5 talk on Frl‘o(ay.)
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lh»\frovim5 on Galileo

9 A vew Fermilab-Stanford collaboration will
improve o precision fest of fme{y fa”img
o(o‘}'ecfs.

/
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neither are feamimg (9#).




lh»\frovim5 on Galileo

9 A vew Fermilab-Stanford collaboration will
improve o precision fest of fme{y fa”img

o(o‘}'ecfs .
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MAGIS 100

MAGIS 100 vs PISA 57
Double the [4[3141‘. N

Less mass.

Movre pmcisfom.

Dro{J atomic clocks!

Measure "}Cr[mges” th # of atoms 30im3 fﬁ‘roujl‘ fwo ports.

Duijw 3oa{: Compare 87Sr to 885y with 10-76 9 f’mci:iow.




MAGIS 100

0 Gee-whiz 7uawfum sclence,
0 Dark Matter and new forces.
0 GW demonstrator.
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MAGIS 100 - Quantum

0 Quanfuin mechanics: mid blown.
Large momentumm transfer:
World record wavepacket

< separation due to multiple
laser pulses of momentum

POV |

//////////

X0

54 cm




EP Violating DM

0 Sems[z‘[v[z‘y to B-L Dark Matter:
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Diffemw/'ia( measurement

0 Gee-whiz 7uawfum sclence,
0 Dark Matter and new forces.
o GW demonstrator.

MAGIS 100 - GW:
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C{ock CoMFariSow

a0 There are fwo fypes of preci.wa clocks here

@ atomic clock

4, {{%f Fravel time

v

@ atomic clock




Electron mass varyiwj DM

I£ me oscilates, so will afomic clock tick rate,

Compare Atomic clock to fiq[a/' fravel Hime:
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Strain [1/4/ Hz]

Grawfy Waves
Compare {l.ﬂLllL travel time to atomic clock:
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The Mid-Band

LIGO sources will 5,042“0( o(ays fo months tn the
0.1-1 Hz band (mid-band).
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Localization

O Sources can be localized tn the sky, b/c of

Y-Q{afl.\/Q aVlj{-Q fO Source (Graham <t al 2015)




Conclusion

0 The search for news forces and sectors (s on
for = 400 years...

O But it has [wz‘emsiffeo( recem‘(y.’




Dark SRF near-term progress (potentially in run1)

If cross-talk can be eliminated in run1, powerful new limits can be set.
Thermal noise, at 1.4 Kelvin, will dominate (or a signal :-). Bellow reaches
are shown for running one coherence time (1 sec!) and for a day.
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ArjoNeuT Semsi/‘ivify
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A data driven ArjoNeuT ama{ysis (s umderway.

Results soon!




ProSF-ec{'S for DUNE
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Promisiwj.’ but u(/‘[&m/‘dy depends on BG [evel.
(see Yu-Dai' 5 talk for more options)




