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3Nick Rodd - Dark Matter Interferometry

Wave-like DM

a ⇠ cos(mat)

<latexit sha1_base64="eHbhz9k61FzmzcG3rY7G7nzu7OQ=">AAACMHicbZDNSgMxFIUz9b/+VV26CRbBLiwzIqg7wYWuRMHaQqeUTCbThiaTIbkjlqGP5MZH0Y2CIm59CjO1SG29EDh8515y7wkSwQ247qtTmJmdm19YXCour6yurZc2Nm+NSjVlNaqE0o2AGCZ4zGrAQbBGohmRgWD1oHeW+/U7pg1X8Q30E9aSpBPziFMCFrVL5wT7hkvsU2X2ZJtgqBR3x5mvJOtYjPexLwl0gyjrDawVKvgF94NKu1R2q+6w8LTwRqKMRnXVLj35oaKpZDFQQYxpem4CrYxo4FSwQdFPDUsI7ZEOa1oZE8lMKxsePMC7loQ4Utq+GPCQjk9kRBrTl4HtzFc0k14O//OaKUTHrYzHSQospj8fRanAoHCeHg65ZhRE3wpCNbe7YtolmlCwGRdtCN7kydPi9qDqHVZPrg/Lp5ejOBbRNtpBe8hDR+gUXaArVEMUPaBn9IbenUfnxflwPn9aC85oZgv9KefrGzJzqAQ=</latexit>

Basic Idea



4Nick Rodd - Dark Matter Interferometry

Wave-like DM

a ⇠ cos(!t� k · x)

<latexit sha1_base64="0NfEPSw3zp2pMLkNbCGLQMiunkM=">AAACMHicbZDNSgMxFIUz9b/+VV26CRbBLiwzIqg7wYWuRMHaQqeUTCbThiaTIbkjlqGP5MZH0Y2CIm59CjO1SG29EDh8515y7wkSwQ247qtTmJmdm19YXCour6yurZc2Nm+NSjVlNaqE0o2AGCZ4zGrAQbBGohmRgWD1oHeW+/U7pg1X8Q30E9aSpBPziFMCFrVL57sE+4ZL7FNl9mSbYKgUx5GvJOtYivexLwl0gyjrDawVKvgF94NKu1R2q+6w8LTwRqKMRnXVLj35oaKpZDFQQYxpem4CrYxo4FSwQdFPDUsI7ZEOa1oZE8lMKxsePMC7loQ4Utq+GPCQjk9kRBrTl4HtzFc0k14O//OaKUTHrYzHSQospj8fRanAoHCeHg65ZhRE3wpCNbe7YtolmlCwGRdtCN7kydPi9qDqHVZPrg/Lp5ejOBbRNtpBe8hDR+gUXaArVEMUPaBn9IbenUfnxflwPn9aC85oZgv9KefrGy8vqAQ=</latexit>

Basic Idea



5Nick Rodd - Dark Matter Interferometry

a ⇠ cos(!t� k · x)

<latexit sha1_base64="+gKFpBObSgxoihJw4x27Tg/I5d0="></latexit>

Wave-like DM

Speed

[Foster, N
LR
, Safdi 17]

! ⇡ ma(1 + |v|2/2)

<latexit sha1_base64="JcFYEUSrgZu17aEZ+B+YsoHqOYA="></latexit>

Determined by f(v)

<latexit sha1_base64="KC4hjWp5DB01XxxTc5INtn/9kHo=">AAAB63icdVDLSgNBEOz1GeMr6tHLYBDiJexqMOYW8OIxgnlAsoTZyWwyZGZ2mZkNhCW/4MWDIl79IW/+jbNJBJ8FDUVVN91dQcyZNq777qysrq1vbOa28ts7u3v7hYPDlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Drz2xOqNIvknZnG1Bd4KFnICDaZFJYmZ/1C0S1feNXLShX9Jl7ZnaMISzT6hbfeICKJoNIQjrXuem5s/BQrwwins3wv0TTGZIyHtGupxIJqP53fOkOnVhmgMFK2pEFz9etEioXWUxHYToHNSP/0MvEvr5uY8MpPmYwTQyVZLAoTjkyEssfRgClKDJ9agoli9lZERlhhYmw8eRvC56fof9I6L3uVcu22UqzXlnHk4BhOoAQeVKEON9CAJhAYwT08wpMjnAfn2XlZtK44y5kj+Abn9QPj6I4m</latexit>

Basic Idea



6Nick Rodd - Dark Matter Interferometry

Wave-like DM

a ⇠ cos(!t� k · x)

<latexit sha1_base64="UlhYM6gefnmCnOhY6Es41iTqapE="></latexit>

Speed Velocity

[Foster, N
LR
, Safdi 17]

k = mav

<latexit sha1_base64="C4niWhYJmVsS6Smjocap3NRoqTo="></latexit>

! ⇡ ma(1 + |v|2/2)

<latexit sha1_base64="JcFYEUSrgZu17aEZ+B+YsoHqOYA="></latexit>

Determined by f(v)

<latexit sha1_base64="KC4hjWp5DB01XxxTc5INtn/9kHo=">AAAB63icdVDLSgNBEOz1GeMr6tHLYBDiJexqMOYW8OIxgnlAsoTZyWwyZGZ2mZkNhCW/4MWDIl79IW/+jbNJBJ8FDUVVN91dQcyZNq777qysrq1vbOa28ts7u3v7hYPDlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Drz2xOqNIvknZnG1Bd4KFnICDaZFJYmZ/1C0S1feNXLShX9Jl7ZnaMISzT6hbfeICKJoNIQjrXuem5s/BQrwwins3wv0TTGZIyHtGupxIJqP53fOkOnVhmgMFK2pEFz9etEioXWUxHYToHNSP/0MvEvr5uY8MpPmYwTQyVZLAoTjkyEssfRgClKDJ9agoli9lZERlhhYmw8eRvC56fof9I6L3uVcu22UqzXlnHk4BhOoAQeVKEON9CAJhAYwT08wpMjnAfn2XlZtK44y5kj+Abn9QPj6I4m</latexit>

Determined by f(v)

<latexit sha1_base64="QPJ8NX7ZshQUZLj1sWBHOj3iySs=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBItQN8OMFmt3BTcuK9gHtEPJpJk2NJMZk0yhDP0ONy4UcevHuPNvzLQVfB4IHM65l3ty/JgzpR3n3cqtrK6tb+Q3C1vbO7t7xf2DlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98VXmtydUKhaJWz2NqRfioWABI1gbyQvKvRDrkR+kk9lpv1hy7HO3elGpot/EtZ05SrBEo1986w0ikoRUaMKxUl3XibWXYqkZ4XRW6CWKxpiM8ZB2DRU4pMpL56Fn6MQoAxRE0jyh0Vz9upHiUKlp6JvJLKL66WXiX1430cGllzIRJ5oKsjgUJBzpCGUNoAGTlGg+NQQTyUxWREZYYqJNTwVTwudP0f+kdWa7Fbt2UynVa8s68nAEx1AGF6pQh2toQBMI3ME9PMKTNbEerGfrZTGas5Y7h/AN1usHA++SRg==</latexit>

But usually invisible to detectors

1.  

2. For 1 experiment, can choose

ra ⇠ k ⌧ ! ⇠ @ta

<latexit sha1_base64="bz9w35RdmiRM5s0CNI9kp+mgUS8=">AAACHnicdVDLSgMxFM34tr6qLt0Ei+CqzGi1die4cVnBVqEzDHfSTA1NMkOSEcrQL3Hjr7hxoYjgSv/GTB/g80DgcM69N/eeKOVMG9f9cGZm5+YXFpeWSyura+sb5c2ttk4yRWiLJDxR1xFoypmkLcMMp9epoiAiTq+i/lnhX91SpVkiL80gpYGAnmQxI2CsFJaPfAkRBwzY10xgX4C5ieK8P8Q+59hPBO1NrRSUYcBDgyEsV9zqoVc/rtXxb+JV3REqaIJmWH7zuwnJBJWGcNC647mpCfJiIuF0WPIzTVMgfejRjqUSBNVBPjpviPes0sVxouyTBo/Urx05CK0HIrKVxfr6p1eIf3mdzMQnQc5kmhkqyfijOOPYJLjICneZosTwgSVAFLO7YnIDCoixiZZsCNNL8f+kfVD1atXGRa1y2pjEsYR20C7aRx6qo1N0jpqohQi6Qw/oCT07986j8+K8jktnnEnPNvoG5/0T46eiYA==</latexit>

x = 0

<latexit sha1_base64="+Kk5m+29qALJKHV/BmVtRfyE5lk=">AAAB83icdVDLSsNAFL2pr1pfVZduBovgKiRarF0IBTcuK9gHNKFMppN26GQSZiZiCf0NNy4UcevPuPNvnLQVfB4YOJxzL/fMCRLOlHacd6uwtLyyulZcL21sbm3vlHf32ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJxpe537mlUrFY3OhJQv0IDwULGcHaSJ4XYT0KwuxueuH0yxXHPnVrZ9Ua+k1c25mhAgs0++U3bxCTNKJCE46V6rlOov0MS80Ip9OSlyqaYDLGQ9ozVOCIKj+bZZ6iI6MMUBhL84RGM/XrRoYjpSZRYCbzjOqnl4t/eb1Uh+d+xkSSairI/FCYcqRjlBeABkxSovnEEEwkM1kRGWGJiTY1lUwJnz9F/5P2ie1W7fp1tdKoL+oowgEcwjG4UIMGXEETWkAggXt4hCcrtR6sZ+tlPlqwFjv78A3W6wdvxZH0</latexit>

x

<latexit sha1_base64="pps0rBO/dG7nNGL9+OBN8B786hk="></latexit>

Basic Idea



7Nick Rodd - Dark Matter Interferometry

Wave-like DM

a ⇠ cos(!t� k · x)

<latexit sha1_base64="UlhYM6gefnmCnOhY6Es41iTqapE="></latexit>

Speed Velocity

[Foster, N
LR
, Safdi 17]

k = mav

<latexit sha1_base64="C4niWhYJmVsS6Smjocap3NRoqTo="></latexit>

! ⇡ ma(1 + |v|2/2)

<latexit sha1_base64="JcFYEUSrgZu17aEZ+B+YsoHqOYA="></latexit>

Determined by f(v)

<latexit sha1_base64="KC4hjWp5DB01XxxTc5INtn/9kHo=">AAAB63icdVDLSgNBEOz1GeMr6tHLYBDiJexqMOYW8OIxgnlAsoTZyWwyZGZ2mZkNhCW/4MWDIl79IW/+jbNJBJ8FDUVVN91dQcyZNq777qysrq1vbOa28ts7u3v7hYPDlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Drz2xOqNIvknZnG1Bd4KFnICDaZFJYmZ/1C0S1feNXLShX9Jl7ZnaMISzT6hbfeICKJoNIQjrXuem5s/BQrwwins3wv0TTGZIyHtGupxIJqP53fOkOnVhmgMFK2pEFz9etEioXWUxHYToHNSP/0MvEvr5uY8MpPmYwTQyVZLAoTjkyEssfRgClKDJ9agoli9lZERlhhYmw8eRvC56fof9I6L3uVcu22UqzXlnHk4BhOoAQeVKEON9CAJhAYwT08wpMjnAfn2XlZtK44y5kj+Abn9QPj6I4m</latexit>

Determined by f(v)

<latexit sha1_base64="QPJ8NX7ZshQUZLj1sWBHOj3iySs=">AAAB9HicdVDLSgMxFL1TX7W+qi7dBItQN8OMFmt3BTcuK9gHtEPJpJk2NJMZk0yhDP0ONy4UcevHuPNvzLQVfB4IHM65l3ty/JgzpR3n3cqtrK6tb+Q3C1vbO7t7xf2DlooSSWiTRDySHR8rypmgTc00p51YUhz6nLb98VXmtydUKhaJWz2NqRfioWABI1gbyQvKvRDrkR+kk9lpv1hy7HO3elGpot/EtZ05SrBEo1986w0ikoRUaMKxUl3XibWXYqkZ4XRW6CWKxpiM8ZB2DRU4pMpL56Fn6MQoAxRE0jyh0Vz9upHiUKlp6JvJLKL66WXiX1430cGllzIRJ5oKsjgUJBzpCGUNoAGTlGg+NQQTyUxWREZYYqJNTwVTwudP0f+kdWa7Fbt2UynVa8s68nAEx1AGF6pQh2toQBMI3ME9PMKTNbEerGfrZTGas5Y7h/AN1usHA++SRg==</latexit>

But usually invisible to detectors

1.  

2. For 1 experiment, can choose

ra ⇠ k ⌧ ! ⇠ @ta

<latexit sha1_base64="bz9w35RdmiRM5s0CNI9kp+mgUS8=">AAACHnicdVDLSgMxFM34tr6qLt0Ei+CqzGi1die4cVnBVqEzDHfSTA1NMkOSEcrQL3Hjr7hxoYjgSv/GTB/g80DgcM69N/eeKOVMG9f9cGZm5+YXFpeWSyura+sb5c2ttk4yRWiLJDxR1xFoypmkLcMMp9epoiAiTq+i/lnhX91SpVkiL80gpYGAnmQxI2CsFJaPfAkRBwzY10xgX4C5ieK8P8Q+59hPBO1NrRSUYcBDgyEsV9zqoVc/rtXxb+JV3REqaIJmWH7zuwnJBJWGcNC647mpCfJiIuF0WPIzTVMgfejRjqUSBNVBPjpviPes0sVxouyTBo/Urx05CK0HIrKVxfr6p1eIf3mdzMQnQc5kmhkqyfijOOPYJLjICneZosTwgSVAFLO7YnIDCoixiZZsCNNL8f+kfVD1atXGRa1y2pjEsYR20C7aRx6qo1N0jpqohQi6Qw/oCT07986j8+K8jktnnEnPNvoG5/0T46eiYA==</latexit>

x = 0

<latexit sha1_base64="+Kk5m+29qALJKHV/BmVtRfyE5lk=">AAAB83icdVDLSsNAFL2pr1pfVZduBovgKiRarF0IBTcuK9gHNKFMppN26GQSZiZiCf0NNy4UcevPuPNvnLQVfB4YOJxzL/fMCRLOlHacd6uwtLyyulZcL21sbm3vlHf32ipOJaEtEvNYdgOsKGeCtjTTnHYTSXEUcNoJxpe537mlUrFY3OhJQv0IDwULGcHaSJ4XYT0KwuxueuH0yxXHPnVrZ9Ua+k1c25mhAgs0++U3bxCTNKJCE46V6rlOov0MS80Ip9OSlyqaYDLGQ9ozVOCIKj+bZZ6iI6MMUBhL84RGM/XrRoYjpSZRYCbzjOqnl4t/eb1Uh+d+xkSSairI/FCYcqRjlBeABkxSovnEEEwkM1kRGWGJiTY1lUwJnz9F/5P2ie1W7fp1tdKoL+oowgEcwjG4UIMGXEETWkAggXt4hCcrtR6sZ+tlPlqwFjv78A3W6wdvxZH0</latexit>

x

<latexit sha1_base64="pps0rBO/dG7nNGL9+OBN8B786hk="></latexit>

Basic Idea

Ou
r A

im



8

Basic Idea

Nick Rodd - Dark Matter Interferometry

Two Detectorsx1

<latexit sha1_base64="vtp5U7TQgxS7r096kVB5Xsar0iU="></latexit>

�1 ⇠ a(x1, t) ⇠
X

v

p
f(v) cos[!vt� kv · x1 + �v]

<latexit sha1_base64="648T1ctFjXrcvAy1nyJcgKPE/eQ="></latexit>

Measurement at MIT
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Basic Idea

Nick Rodd - Dark Matter Interferometry

Two Detectorsx1

<latexit sha1_base64="vtp5U7TQgxS7r096kVB5Xsar0iU="></latexit>

�1 ⇠ a(x1, t) ⇠
X

v

p
f(v) cos[!vt� kv · x1 + �v]

<latexit sha1_base64="648T1ctFjXrcvAy1nyJcgKPE/eQ="></latexit>

Measurement at MIT

Superposition of 

velocities
a0 / p

⇢DM

<latexit sha1_base64="t932zjRskSOEHNDCssnmV6LGseU="></latexit>

Random phase
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Basic Idea

Nick Rodd - Dark Matter Interferometry

Two Detectorsx1

<latexit sha1_base64="vtp5U7TQgxS7r096kVB5Xsar0iU="></latexit>

�1 ⇠ a(x1, t) ⇠
X

v

p
f(v) cos[!vt� kv · x1 + �v]

<latexit sha1_base64="648T1ctFjXrcvAy1nyJcgKPE/eQ="></latexit>

Measurement at MIT

) S��(!) ⇠
f(v!)

v!

<latexit sha1_base64="UP+RtDxMIWDLmI2iDZVMFDUYNkw="></latexit>

v! =
p

2!/ma � 2

<latexit sha1_base64="zED7fLPmvJnjb5491WXrS+T7y+0="></latexit>

[Foster, N
LR
, Safdi 17]
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Basic Idea

Nick Rodd - Dark Matter Interferometry

Two Detectorsx1

<latexit sha1_base64="vtp5U7TQgxS7r096kVB5Xsar0iU="></latexit>

x2

<latexit sha1_base64="3w4fyi3aU4+txVrIuYLbG4BDeiM="></latexit>

�1 ⇠ a(x1, t) ⇠
X

v

p
f(v) cos[!vt� kv · x1 + �v]

<latexit sha1_base64="648T1ctFjXrcvAy1nyJcgKPE/eQ="></latexit>

Measurement at MIT

Measurement at SLAC

�2 ⇠ a(x2, t) ⇠
X

v

p
f(v) cos[!vt� kv · x2 + �v]

<latexit sha1_base64="3xs6thLnJUDpr2i0HV26ovgS0Gc="></latexit>
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Basic Idea

Nick Rodd - Dark Matter Interferometry

Two Detectorsx1

<latexit sha1_base64="vtp5U7TQgxS7r096kVB5Xsar0iU="></latexit>

x2

<latexit sha1_base64="3w4fyi3aU4+txVrIuYLbG4BDeiM="></latexit>

Fruits of a collaboration*

x12

<latexit sha1_base64="f1yVqOrCymtZAL2TSzNyLCY84NM="></latexit>

x12 = x1 � x2

<latexit sha1_base64="x76DomxWd2kITkLREEn9Wc5dXH0="></latexit>

*Requires μs-ns level synchronization 
(exact value depends on m)

�1 + �2 ⇠
X

v

p
f(v) cos[!vt+ �v] cos[kv · x12/2]

<latexit sha1_base64="LWI/GEQGD+OSS0vPmj3xwN0ekkY="></latexit>
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Basic Idea

Nick Rodd - Dark Matter Interferometry

Two Detectorsx1

<latexit sha1_base64="vtp5U7TQgxS7r096kVB5Xsar0iU="></latexit>

x2

<latexit sha1_base64="3w4fyi3aU4+txVrIuYLbG4BDeiM="></latexit>

Fruits of a collaboration

x12

<latexit sha1_base64="f1yVqOrCymtZAL2TSzNyLCY84NM="></latexit>

) S��(!) ⇠
4

v!

Z
d3vf(v) cos2[mav · x12/2]�[|v|� v!]

<latexit sha1_base64="Q0qx1Oh+UaHAdrdPcqQ3qaogLlc="></latexit>

PSD remains exponentially distributed 
 full likelihood formalism 

c.f. [Foster, NLR, Safdi 17]

⇒

�1 + �2 ⇠
X

v

p
f(v) cos[!vt+ �v] cos[kv · x12/2]

<latexit sha1_base64="LWI/GEQGD+OSS0vPmj3xwN0ekkY="></latexit>
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Basic Idea

Nick Rodd - Dark Matter Interferometry

Two Detectorsx1

<latexit sha1_base64="vtp5U7TQgxS7r096kVB5Xsar0iU="></latexit>

x2

<latexit sha1_base64="3w4fyi3aU4+txVrIuYLbG4BDeiM="></latexit>

c.f. 1 detector PSD:

x12

<latexit sha1_base64="f1yVqOrCymtZAL2TSzNyLCY84NM="></latexit>

f(v) ! F(v) = 4

Z
d3vf(v) cos2[mav · x12/2]�[|v|� v!]

<latexit sha1_base64="nEbWD0wMDwUuIxGE86OG/9phaco=">AAAC4HicbVLPb9MwFHbCr1F+FThysagqdYd1SajEOCBNAiGO5Ue3SXEWOY7TWnPizHYKlecTFw4gxJU/ixt/CVectqJj40mWvvd935Of33NWc6Z0EPzy/CtXr12/sXWzc+v2nbv3uvcfHCjRSEInRHAhjzKsKGcVnWimOT2qJcVlxulhdvKi1Q/nVComqvd6UdOkxNOKFYxg7ai0+7uP3rLpTGMpxQf4LjVoPGPtsQMkSjrF2x ApVkJUSExMMZg7x5K329ZsEttxkrNqAVGJ9Yxgbl7ZlnoOR4hVGubHT1ZSVpi5hcVgk7g6ItRxBOMyxedNiORC/yU+2tSEkd2NEohyyjWOzzbes51NM0mnv0lcA0idSm2iFbHr7tiJbNrtBcNgGfAyCNegB9YxTrs/US5IU9JKE46VisOg1onBUjPCqe2gRtEakxM8pbGDFS6pSsxyQRb2HZPDQkh33CyW7PkKg0ulFmXmnO2L1EWtJf+nxY0u9hLDqrrRtCKri4qGQ7eHdtswZ5ISzRcOYCKZ6xWSGXar1O5PdNwQwotPvgwOomE4Gj57M+rtv1yPYws8Ao/BAITgKdgHr8EYTADxEu+T98X76mf+Z/+b/31l9b11zUPwT/g//gAMbuex</latexit>

N

<latexit sha1_base64="h73sBEMUgM8A5v23NLwQ/qMB6Qk=">AAAB8nicdVDLSgMxFL3js9ZX1aWbYBFcDTNarO4KblxJBfuAdiiZNNOGZpIhyQhlKPgTblwo4tavceffmGkr+DwQOJxzwz33hAln2njeu7OwuLS8slpYK65vbG5tl3Z2m1qmitAGkVyqdog15UzQhmGG03aiKI5DTlvh6CL3W7dUaSbFjRknNIjxQLCIEWys1OnG2AwJ5tnVpFcqe+6JXz2tVNFv4rveFGWYo94rvXX7kqQxFYZwrHXH9xITZFgZRjidFLuppgkmIzygHUsFjqkOsmnkCTq0Sh9FUtknDJqqX39kONZ6HId2Mo+of3q5+JfXSU10FmRMJKmhgswWRSlHRqL8ftRnihLDx5ZgopjNisgQK0yMbaloS/i8FP1PmseuX3HPryvlWu1uVkcB9uEAjsCHKtTgEurQAAIS7uERnhzjPDjPzstsdMGZV7gH3+C8fgAmzJJC</latexit>

x12

<latexit sha1_base64="k8UieQ02X5OyxOjgiuSFAeNsvO4=">AAAB+HicdVDLSsNAFL2pr1ofjbp0M1gEVyGpxequ4MZlBfuANoTJdNIOnTyYmYg1FPwPNy4UceunuPNvnLQVfB64cDjnXubM8RPOpLLtd6OwtLyyulZcL21sbm2XzZ3dtoxTQWiLxDwWXR9LyllEW4opTruJoDj0Oe344/Pc71xTIVkcXalJQt0QDyMWMIKVljyz3A+xGvlBdjP1Mqc69cyKbR079ZNaHf0mjmXPUIEFmp751h/EJA1ppAjHUvYcO1FuhoVihNNpqZ9KmmAyxkPa0zTCIZVuNgs+RYdaGaAgFnoihWbq14sMh1JOQl9v5jHlTy8X//J6qQpO3YxFSapoROYPBSlHKkZ5C2jABCWKTzTBRDCdFZERFpgo3VVJl/D5U/Q/aVctp2adXdYqjcbdvI4i7MMBHIEDdWjABTShBQRSuIdHeDJujQfj2XiZrxaMRYV78A3G6weHaJQX</latexit>

Interference leads to a modulated speed distribution
• Contains information invisible to one detector
• Result varies with        - daily modulation
• Simple generalization to      detectors
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Basic Idea

Nick Rodd - Dark Matter Interferometry

Two Detectorsx1

<latexit sha1_base64="vtp5U7TQgxS7r096kVB5Xsar0iU="></latexit>

x2

<latexit sha1_base64="3w4fyi3aU4+txVrIuYLbG4BDeiM="></latexit>

c.f. 1 detector PSD:

x12

<latexit sha1_base64="f1yVqOrCymtZAL2TSzNyLCY84NM="></latexit>

f(v) ! F(v) = 4

Z
d3vf(v) cos2[mav · x12/2]�[|v|� v!]

<latexit sha1_base64="nEbWD0wMDwUuIxGE86OG/9phaco=">AAAC4HicbVLPb9MwFHbCr1F+FThysagqdYd1SajEOCBNAiGO5Ue3SXEWOY7TWnPizHYKlecTFw4gxJU/ixt/CVectqJj40mWvvd935Of33NWc6Z0EPzy/CtXr12/sXWzc+v2nbv3uvcfHCjRSEInRHAhjzKsKGcVnWimOT2qJcVlxulhdvKi1Q/nVComqvd6UdOkxNOKFYxg7ai0+7uP3rLpTGMpxQf4LjVoPGPtsQMkSjrF2x ApVkJUSExMMZg7x5K329ZsEttxkrNqAVGJ9Yxgbl7ZlnoOR4hVGubHT1ZSVpi5hcVgk7g6ItRxBOMyxedNiORC/yU+2tSEkd2NEohyyjWOzzbes51NM0mnv0lcA0idSm2iFbHr7tiJbNrtBcNgGfAyCNegB9YxTrs/US5IU9JKE46VisOg1onBUjPCqe2gRtEakxM8pbGDFS6pSsxyQRb2HZPDQkh33CyW7PkKg0ulFmXmnO2L1EWtJf+nxY0u9hLDqrrRtCKri4qGQ7eHdtswZ5ISzRcOYCKZ6xWSGXar1O5PdNwQwotPvgwOomE4Gj57M+rtv1yPYws8Ao/BAITgKdgHr8EYTADxEu+T98X76mf+Z/+b/31l9b11zUPwT/g//gAMbuex</latexit>

N

<latexit sha1_base64="h73sBEMUgM8A5v23NLwQ/qMB6Qk=">AAAB8nicdVDLSgMxFL3js9ZX1aWbYBFcDTNarO4KblxJBfuAdiiZNNOGZpIhyQhlKPgTblwo4tavceffmGkr+DwQOJxzwz33hAln2njeu7OwuLS8slpYK65vbG5tl3Z2m1qmitAGkVyqdog15UzQhmGG03aiKI5DTlvh6CL3W7dUaSbFjRknNIjxQLCIEWys1OnG2AwJ5tnVpFcqe+6JXz2tVNFv4rveFGWYo94rvXX7kqQxFYZwrHXH9xITZFgZRjidFLuppgkmIzygHUsFjqkOsmnkCTq0Sh9FUtknDJqqX39kONZ6HId2Mo+of3q5+JfXSU10FmRMJKmhgswWRSlHRqL8ftRnihLDx5ZgopjNisgQK0yMbaloS/i8FP1PmseuX3HPryvlWu1uVkcB9uEAjsCHKtTgEurQAAIS7uERnhzjPDjPzstsdMGZV7gH3+C8fgAmzJJC</latexit>

x12

<latexit sha1_base64="k8UieQ02X5OyxOjgiuSFAeNsvO4=">AAAB+HicdVDLSsNAFL2pr1ofjbp0M1gEVyGpxequ4MZlBfuANoTJdNIOnTyYmYg1FPwPNy4UceunuPNvnLQVfB64cDjnXubM8RPOpLLtd6OwtLyyulZcL21sbm2XzZ3dtoxTQWiLxDwWXR9LyllEW4opTruJoDj0Oe344/Pc71xTIVkcXalJQt0QDyMWMIKVljyz3A+xGvlBdjP1Mqc69cyKbR079ZNaHf0mjmXPUIEFmp751h/EJA1ppAjHUvYcO1FuhoVihNNpqZ9KmmAyxkPa0zTCIZVuNgs+RYdaGaAgFnoihWbq14sMh1JOQl9v5jHlTy8X//J6qQpO3YxFSapoROYPBSlHKkZ5C2jABCWKTzTBRDCdFZERFpgo3VVJl/D5U/Q/aVctp2adXdYqjcbdvI4i7MMBHIEDdWjABTShBQRSuIdHeDJujQfj2XiZrxaMRYV78A3G6weHaJQX</latexit>

Interference leads to a modulated speed distribution
• Contains information invisible to one detector
• Result varies with        - daily modulation
• Simple generalization to      detectors

Outline  
(for the last few minutes)

1. Toy Example: scalings & intuition
2. Realistic Case: estimating v�

<latexit sha1_base64="gqpL5AxkspdQu/BQ2y2IWOBZ8fY=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBFchUSL1V3BjcsK9gFNCJPJpB06yYSZSbGEgF/ixoUibv0Rd/6Nk7aCzwMXDufcy5w5QcqoVLb9biwtr6yurVc2qptb2zu75l6tK3kmMOlgzrjoB0gSRhPSUVQx0k8FQXHASC8YX5Z+b0KEpDy5UdOUeDEaJjSiGCkt+WbNjZEaBVE+Kfzc5SFXhW/WbevUaZ41mvA3cSx7hjpYoO2bb27IcRaTRGGGpBw4dqq8HAlFMSNF1c0kSREeoyEZaJqgmEgvn2Uv4JFWQhhxoSdRcKZ+vchRLOU0DvRmmVT+9ErxL2+Qqejcy2mSZookeP5QlDGoOCyLgCEVBCs21QRhQXVWiEdIIKx0XVVdwudP4f+ke2I5DeviulFvte7mdVTAATgEx8ABTdACV6ANOgCDW3APHsGTURgPxrPxMl9dMhYV7oNvMF4/AJXUleI=</latexit>
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<latexit sha1_base64="0t6W7k3cQdzV3IpMqJAqcxkCpNc="></latexit>

�dB = 2⇡/mahvi

<latexit sha1_base64="rsNHULUSXZSrRoYePRviO1KdNJQ=">AAACFnicbVDLSgMxFM3UV62vqks3wSK4sc6UgroQim5cVrAP6AxDJpNpQ5PMkGQKZehXuPFX3LhQxK24829Mp11o64HA4ZxzubknSBhV2ra/rcLK6tr6RnGztLW9s7tX3j9oqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBMMb6d+Z0SkorF40OOEeBz1BY0oRtpIfvnMZSYcIj9zJYfhzQRew5qb0HPuI2g80WcEjqArc+aXK3bVzgGXiTMnFTBH0y9/uWGMU06Exgwp1XPsRHsZkppiRiYlN1UkQXiI+qRnqECcKC/Lz5rAE6OEMIqleULDXP09kSGu1JgHJsmRHqhFbyr+5/VSHV16GRVJqonAs0VRyqCO4bQjGFJJsGZjQxCW1PwV4gGSCGvTZMmU4CyevEzatapTr17d1yuN+ryOIjgCx+AUOOACNMAdaIIWwOARPINX8GY9WS/Wu/Uxixas+cwh+APr8wddPZ46</latexit>

Toy Example
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x = 0.2∏dB

x = 5∏dB

xø ∏dB

x¿ ∏dB

F(v) = 4

Z
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!1/2

�[|v|� v] = 2f(v)

<latexit sha1_base64="bpoPbhiehMhD12M5Za1K83LvQ5U="></latexit>

Incoherent

�dB = 2⇡/mahvi

<latexit sha1_base64="rsNHULUSXZSrRoYePRviO1KdNJQ=">AAACFnicbVDLSgMxFM3UV62vqks3wSK4sc6UgroQim5cVrAP6AxDJpNpQ5PMkGQKZehXuPFX3LhQxK24829Mp11o64HA4ZxzubknSBhV2ra/rcLK6tr6RnGztLW9s7tX3j9oqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBMMb6d+Z0SkorF40OOEeBz1BY0oRtpIfvnMZSYcIj9zJYfhzQRew5qb0HPuI2g80WcEjqArc+aXK3bVzgGXiTMnFTBH0y9/uWGMU06Exgwp1XPsRHsZkppiRiYlN1UkQXiI+qRnqECcKC/Lz5rAE6OEMIqleULDXP09kSGu1JgHJsmRHqhFbyr+5/VSHV16GRVJqonAs0VRyqCO4bQjGFJJsGZjQxCW1PwV4gGSCGvTZMmU4CyevEzatapTr17d1yuN+ryOIjgCx+AUOOACNMAdaIIWwOARPINX8GY9WS/Wu/Uxixas+cwh+APr8wddPZ46</latexit>

Toy Example
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Z
d3vf(v) cos2[mav · x/2]| {z }

!1

�[|v|� v] = 4f(v)

<latexit sha1_base64="jFR5N5AyzwV7rlWdLZ0r4r3bleI="></latexit>

Coherent

�dB = 2⇡/mahvi

<latexit sha1_base64="rsNHULUSXZSrRoYePRviO1KdNJQ=">AAACFnicbVDLSgMxFM3UV62vqks3wSK4sc6UgroQim5cVrAP6AxDJpNpQ5PMkGQKZehXuPFX3LhQxK24829Mp11o64HA4ZxzubknSBhV2ra/rcLK6tr6RnGztLW9s7tX3j9oqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBMMb6d+Z0SkorF40OOEeBz1BY0oRtpIfvnMZSYcIj9zJYfhzQRew5qb0HPuI2g80WcEjqArc+aXK3bVzgGXiTMnFTBH0y9/uWGMU06Exgwp1XPsRHsZkppiRiYlN1UkQXiI+qRnqECcKC/Lz5rAE6OEMIqleULDXP09kSGu1JgHJsmRHqhFbyr+5/VSHV16GRVJqonAs0VRyqCO4bQjGFJJsGZjQxCW1PwV4gGSCGvTZMmU4CyevEzatapTr17d1yuN+ryOIjgCx+AUOOACNMAdaIIWwOARPINX8GY9WS/Wu/Uxixas+cwh+APr8wddPZ46</latexit>

Toy Example
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Z
d3vf(v) cos2[mav · x/2] �[|v|� v] / f(v)

<latexit sha1_base64="z8noOFEo0nfm88oH1VLXJ1uXAbI="></latexit>

�dB = 2⇡/mahvi

<latexit sha1_base64="rsNHULUSXZSrRoYePRviO1KdNJQ=">AAACFnicbVDLSgMxFM3UV62vqks3wSK4sc6UgroQim5cVrAP6AxDJpNpQ5PMkGQKZehXuPFX3LhQxK24829Mp11o64HA4ZxzubknSBhV2ra/rcLK6tr6RnGztLW9s7tX3j9oqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBMMb6d+Z0SkorF40OOEeBz1BY0oRtpIfvnMZSYcIj9zJYfhzQRew5qb0HPuI2g80WcEjqArc+aXK3bVzgGXiTMnFTBH0y9/uWGMU06Exgwp1XPsRHsZkppiRiYlN1UkQXiI+qRnqECcKC/Lz5rAE6OEMIqleULDXP09kSGu1JgHJsmRHqhFbyr+5/VSHV16GRVJqonAs0VRyqCO4bQjGFJJsGZjQxCW1PwV4gGSCGvTZMmU4CyevEzatapTr17d1yuN+ryOIjgCx+AUOOACNMAdaIIWwOARPINX8GY9WS/Wu/Uxixas+cwh+APr8wddPZ46</latexit>

Toy Example



20Nick Rodd - Dark Matter Interferometry

0 100 200 300 400 500 600

v [km/s]

0.000

0.002

0.004

0.006

0.008

0.010

0.012

0.014

0.016

0.018

F
(v

)
[s

/k
m

]

Isotropic N = 2 x = ∏dB

x = 0.2∏dB

x = 5∏dB

xø ∏dB

x¿ ∏dB

�dB = 2⇡/mahvi

<latexit sha1_base64="rsNHULUSXZSrRoYePRviO1KdNJQ=">AAACFnicbVDLSgMxFM3UV62vqks3wSK4sc6UgroQim5cVrAP6AxDJpNpQ5PMkGQKZehXuPFX3LhQxK24829Mp11o64HA4ZxzubknSBhV2ra/rcLK6tr6RnGztLW9s7tX3j9oqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBMMb6d+Z0SkorF40OOEeBz1BY0oRtpIfvnMZSYcIj9zJYfhzQRew5qb0HPuI2g80WcEjqArc+aXK3bVzgGXiTMnFTBH0y9/uWGMU06Exgwp1XPsRHsZkppiRiYlN1UkQXiI+qRnqECcKC/Lz5rAE6OEMIqleULDXP09kSGu1JgHJsmRHqhFbyr+5/VSHV16GRVJqonAs0VRyqCO4bQjGFJJsGZjQxCW1PwV4gGSCGvTZMmU4CyevEzatapTr17d1yuN+ryOIjgCx+AUOOACNMAdaIIWwOARPINX8GY9WS/Wu/Uxixas+cwh+APr8wddPZ46</latexit>

1. ma = 25 µeV ) �dB ⇡ 50 m

2. ma = 1 neV ) �dB ⇡ 2,000 km

<latexit sha1_base64="DRJi5B3Tvh9LJ0W1+m9PzEonQCM="></latexit>

Why 25 μeV? See [Buschmann, Foster, Safdi 20]

Toy Example
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<latexit sha1_base64="rsNHULUSXZSrRoYePRviO1KdNJQ=">AAACFnicbVDLSgMxFM3UV62vqks3wSK4sc6UgroQim5cVrAP6AxDJpNpQ5PMkGQKZehXuPFX3LhQxK24829Mp11o64HA4ZxzubknSBhV2ra/rcLK6tr6RnGztLW9s7tX3j9oqziVmLRwzGLZDZAijArS0lQz0k0kQTxgpBMMb6d+Z0SkorF40OOEeBz1BY0oRtpIfvnMZSYcIj9zJYfhzQRew5qb0HPuI2g80WcEjqArc+aXK3bVzgGXiTMnFTBH0y9/uWGMU06Exgwp1XPsRHsZkppiRiYlN1UkQXiI+qRnqECcKC/Lz5rAE6OEMIqleULDXP09kSGu1JgHJsmRHqhFbyr+5/VSHV16GRVJqonAs0VRyqCO4bQjGFJJsGZjQxCW1PwV4gGSCGvTZMmU4CyevEzatapTr17d1yuN+ryOIjgCx+AUOOACNMAdaIIWwOARPINX8GY9WS/Wu/Uxixas+cwh+APr8wddPZ46</latexit>

Toy Examples

1. ma = 25 µeV ) �dB ⇡ 50 m

2. ma = 1 neV ) �dB ⇡ 2,000 km

<latexit sha1_base64="mmkNwGjV/ZAs89/BDdaPm5Zk8gI="></latexit>

Why 25 μeV? See [Buschmann, Foster, Safdi 20]
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Daily Modulation

Nick Rodd - Dark Matter Interferometry

x

<latexit sha1_base64="pkdR51tEHyJSABOa9r/SKz6qxK0=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXQ6bWsbMr6MJlBfvAdiiZNNOGZjJDkhHL0L9w40IRt/6NO//GTFtBRQ8EDufcS849QcKZ0gh9WEvLK6tr64WN4ubW9s5uaW+/peJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gfJH77TsqFYvFjZ4k1I/wULCQEayNdNuLsB4FYXY/7ZfKyPY8VHVciOwzhCquZwg6rdRcFzo2mqEMFmj0S++9QUzSiApNOFaq66BE+xmWmhFOp8VeqmiCyRgPaddQgSOq/GyWeAqPjTKAYSzNExrO1O8bGY6UmkSBmcwTqt9eLv7ldVMd1vyMiSTVVJD5R2HKoY5hfj4cMEmJ5hNDMJHMZIVkhCUm2pRUNCV8XQr/J62K7VRt77parl8u6iiAQ3AEToADzkEdXIEGaAICBHgAT+DZUtaj9WK9zkeXrMXOAfgB6+0Tb8uRdg==</latexit>

0.5 km/s

A Unique Wave Dark Matter Signal
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Daily Modulation

Nick Rodd - Dark Matter Interferometry

x

<latexit sha1_base64="pkdR51tEHyJSABOa9r/SKz6qxK0=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXQ6bWsbMr6MJlBfvAdiiZNNOGZjJDkhHL0L9w40IRt/6NO//GTFtBRQ8EDufcS849QcKZ0gh9WEvLK6tr64WN4ubW9s5uaW+/peJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gfJH77TsqFYvFjZ4k1I/wULCQEayNdNuLsB4FYXY/7ZfKyPY8VHVciOwzhCquZwg6rdRcFzo2mqEMFmj0S++9QUzSiApNOFaq66BE+xmWmhFOp8VeqmiCyRgPaddQgSOq/GyWeAqPjTKAYSzNExrO1O8bGY6UmkSBmcwTqt9eLv7ldVMd1vyMiSTVVJD5R2HKoY5hfj4cMEmJ5hNDMJHMZIVkhCUm2pRUNCV8XQr/J62K7VRt77parl8u6iiAQ3AEToADzkEdXIEGaAICBHgAT+DZUtaj9WK9zkeXrMXOAfgB6+0Tb8uRdg==</latexit>
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How well can we estimate the direction of      ?
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Daily Modulation

Nick Rodd - Dark Matter Interferometry

x

<latexit sha1_base64="pkdR51tEHyJSABOa9r/SKz6qxK0=">AAAB8XicdVDLSgMxFM34rPVVdekmWARXQ6bWsbMr6MJlBfvAdiiZNNOGZjJDkhHL0L9w40IRt/6NO//GTFtBRQ8EDufcS849QcKZ0gh9WEvLK6tr64WN4ubW9s5uaW+/peJUEtokMY9lJ8CKciZoUzPNaSeRFEcBp+1gfJH77TsqFYvFjZ4k1I/wULCQEayNdNuLsB4FYXY/7ZfKyPY8VHVciOwzhCquZwg6rdRcFzo2mqEMFmj0S++9QUzSiApNOFaq66BE+xmWmhFOp8VeqmiCyRgPaddQgSOq/GyWeAqPjTKAYSzNExrO1O8bGY6UmkSBmcwTqt9eLv7ldVMd1vyMiSTVVJD5R2HKoY5hfj4cMEmJ5hNDMJHMZIVkhCUm2pRUNCV8XQr/J62K7VRt77parl8u6iiAQ3AEToADzkEdXIEGaAICBHgAT+DZUtaj9WK9zkeXrMXOAfgB6+0Tb8uRdg==</latexit>
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A Unique Wave Dark Matter Signal

v�

<latexit sha1_base64="9PBMW3OidElmwjZirBp2Q+UYctM=">AAAB+3icdVDLSsNAFJ3UV62vWJduBovgqiQx9LEruHFZwT6gKWUynbRDJ5kwMymWEPBL3LhQxK0/4s6/cdJWUNEDFw7n3MucOX7MqFSW9WEUNja3tneKu6W9/YPDI/O43JU8EZh0MGdc9H0kCaMR6SiqGOnHgqDQZ6Tnz65yvzcnQlIe3apFTIYhmkQ0oBgpLY3MshciNfWDdJ6NUo+PucpGZsWqNhs1x61Bq2pZdduxc+LU3UsX2lrJUQFrtEfmuzfmOAlJpDBDUg5sK1bDFAlFMSNZyUskiRGeoQkZaBqhkMhhusyewXOtjGHAhZ5IwaX6/SJFoZSL0NebeVL528vFv7xBooLGMKVRnCgS4dVDQcKg4jAvAo6pIFixhSYIC6qzQjxFAmGl6yrpEr5+Cv8nXadqu9XmjVtpte5XdRTBKTgDF8AGddAC16ANOgCDO/AAnsCzkRmPxovxulotGOsKT8APGG+ffHuV0A==</latexit>
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Daily Modulation

Nick Rodd - Dark Matter Interferometry

A Unique Wave Dark Matter Signal
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ma = 10 neV

<latexit sha1_base64="LF8hqNILfnsF1Da7og4o7yWlRkk=">AAAB+3icbVDLSgNBEOyNrxhfMR69DAbBU9gVQT0IAT14jGAekCzL7GQ2GTIzu8zMimFZP8WLB0W8+iPe/Bsnj4MmFjQUVd10d4UJZ9q47rdTWFldW98obpa2tnd298r7lZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4eh64rcfqNIslvdmnFBf4IFkESPYWCkoV0SA0RXy3KespwSStJUH5apbc6dAy8SbkyrM0QjKX71+TFJBpSEca9313MT4GVaGEU7zUi/VNMFkhAe0a6nEgmo/m96eo2Or9FEUK1vSoKn6eyLDQuuxCG2nwGaoF72J+J/XTU104WdMJqmhkswWRSlHJkaTIFCfKUoMH1uCiWL2VkSGWGFibFwlG4K3+PIyaZ3WvLPa5d1ZtX4zj6MIh3AEJ+DBOdThFhrQBAKP8Ayv8Obkzovz7nzMWgvOfOYA/sD5/AFxEpNy</latexit>
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Daily Modulation

Nick Rodd - Dark Matter Interferometry

A Unique Wave Dark Matter Signal
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<latexit sha1_base64="LF8hqNILfnsF1Da7og4o7yWlRkk=">AAAB+3icbVDLSgNBEOyNrxhfMR69DAbBU9gVQT0IAT14jGAekCzL7GQ2GTIzu8zMimFZP8WLB0W8+iPe/Bsnj4MmFjQUVd10d4UJZ9q47rdTWFldW98obpa2tnd298r7lZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4eh64rcfqNIslvdmnFBf4IFkESPYWCkoV0SA0RXy3KespwSStJUH5apbc6dAy8SbkyrM0QjKX71+TFJBpSEca9313MT4GVaGEU7zUi/VNMFkhAe0a6nEgmo/m96eo2Or9FEUK1vSoKn6eyLDQuuxCG2nwGaoF72J+J/XTU104WdMJqmhkswWRSlHJkaTIFCfKUoMH1uCiWL2VkSGWGFibFwlG4K3+PIyaZ3WvLPa5d1ZtX4zj6MIh3AEJ+DBOdThFhrQBAKP8Ayv8Obkzovz7nzMWgvOfOYA/sD5/AFxEpNy</latexit>
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Daily Modulation

Nick Rodd - Dark Matter Interferometry

A Unique Wave Dark Matter Signal
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<latexit sha1_base64="LF8hqNILfnsF1Da7og4o7yWlRkk=">AAAB+3icbVDLSgNBEOyNrxhfMR69DAbBU9gVQT0IAT14jGAekCzL7GQ2GTIzu8zMimFZP8WLB0W8+iPe/Bsnj4MmFjQUVd10d4UJZ9q47rdTWFldW98obpa2tnd298r7lZaOU0Vok8Q8Vp0Qa8qZpE3DDKedRFEsQk7b4eh64rcfqNIslvdmnFBf4IFkESPYWCkoV0SA0RXy3KespwSStJUH5apbc6dAy8SbkyrM0QjKX71+TFJBpSEca9313MT4GVaGEU7zUi/VNMFkhAe0a6nEgmo/m96eo2Or9FEUK1vSoKn6eyLDQuuxCG2nwGaoF72J+J/XTU104WdMJqmhkswWRSlHJkaTIFCfKUoMH1uCiWL2VkSGWGFibFwlG4K3+PIyaZ3WvLPa5d1ZtX4zj6MIh3AEJ+DBOdThFhrQBAKP8Ayv8Obkzovz7nzMWgvOfOYA/sD5/AFxEpNy</latexit>
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Conclusion

Nick Rodd - Dark Matter Interferometry
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A Unique Wave Dark Matter Signal

• Encodes information invisible to 1 detector, e.g.
• Carries the unique fingerprint of dark matter

v�

<latexit sha1_base64="gqpL5AxkspdQu/BQ2y2IWOBZ8fY=">AAAB+3icdVDLSsNAFJ34rPUV69LNYBFchUSL1V3BjcsK9gFNCJPJpB06yYSZSbGEgF/ixoUibv0Rd/6Nk7aCzwMXDufcy5w5QcqoVLb9biwtr6yurVc2qptb2zu75l6tK3kmMOlgzrjoB0gSRhPSUVQx0k8FQXHASC8YX5Z+b0KEpDy5UdOUeDEaJjSiGCkt+WbNjZEaBVE+Kfzc5SFXhW/WbevUaZ41mvA3cSx7hjpYoO2bb27IcRaTRGGGpBw4dqq8HAlFMSNF1c0kSREeoyEZaJqgmEgvn2Uv4JFWQhhxoSdRcKZ+vchRLOU0DvRmmVT+9ErxL2+Qqejcy2mSZookeP5QlDGoOCyLgCEVBCs21QRhQXVWiEdIIKx0XVVdwudP4f+ke2I5DeviulFvte7mdVTAATgEx8ABTdACV6ANOgCDW3APHsGTURgPxrPxMl9dMhYV7oNvMF4/AJXUleI=</latexit>
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Result for a General 𝒩

Unique pairs

Exponentially 
Distributed

�(x, t) =
p
Aa(x, t)

hS��(!)i = A
⇡F(v!)

mav!

F(v) = N
Z

d3v f(v)X (v)�[|v|� v]

X (v) = 1 +
2

N
X

(ij)2C

cos[mav · xij ]

<latexit sha1_base64="4ZdIklqqhjS6wGrVPqf0xn/1x8o="></latexit>
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Toy Anisotropic f (v)
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Toy Stream

Toy Examples

f(v) =
4p
⇡v30

e�v2/v2
0

sin ✓0
�(✓ � ✓0)�(�)

<latexit sha1_base64="sM0rr4HelK4jyA+lwO+pQkLmf2s="></latexit>

f(v) =

p
1 + ✏

⇡3/2v30
e�(v2

x+v2
y+(1+✏)v2

z)/v
2
0

<latexit sha1_base64="Exbr6C4d9ByqQmHIzywNffugSMA="></latexit>

✓1 = arccos(r̂ · ẑ)

<latexit sha1_base64="1o+prE1QoVH3UhE/dJ8YcBNLHoc=">AAACJHicbVDJSgNBEO1xjXEb9eilMQjxEmYkoCJCwIvHCEaFTAg1nZ6ksWd66K4R4jAf48Vf8eLBBQ9e/BY7y8HtQcHjvSqq6oWpFAY978OZmZ2bX1gsLZWXV1bX1t2NzUujMs14iymp9HUIhkuR8BYKlPw61RziUPKr8OZ05F/dcm2ESi5wmPJODP1ERIIBWqnrHgc44Ahdn57QADRjylSDAWAexICDMMp1UdCA9RTSH/JdUex13YpX88agf4k/JRUyRbPrvgY9xbKYJ8gkGNP2vRQ7OWgUTPKiHGSGp8BuoM/bliYQc9PJx08WdNcqPRopbStBOla/T+QQGzOMQ9s5utH89kbif147w+iwk4skzZAnbLIoyiRFRUeJ0Z7QnKEcWgJMC3srZQPQwNDmWrYh+L9f/ksu92t+vXZ0Xq80atM4SmSb7JAq8ckBaZAz0iQtwsg9eSTP5MV5cJ6cN+d90jrjTGe2yA84n1+zzKV4</latexit>

x = �dB

<latexit sha1_base64="dgm5lsnBmB2u/a6Xyr5u/kZ7mVM=">AAAB/XicbVDLSgMxFM3UV62v8bFzEyyCqzIjBXUhFN24rGAf0BmGTCbThiaZIcmIdSj+ihsXirj1P9z5N6btLLT1QOBwzj3cmxOmjCrtON9WaWl5ZXWtvF7Z2Nza3rF399oqySQmLZywRHZDpAijgrQ01Yx0U0kQDxnphMPrid+5J1LRRNzpUUp8jvqCxhQjbaTAPniAl9BjJhChIPckh9HVOLCrTs2ZAi4StyBVUKAZ2F9elOCME6ExQ0r1XCfVfo6kppiRccXLFEkRHqI+6RkqECfKz6fXj+GxUSIYJ9I8oeFU/Z3IEVdqxEMzyZEeqHlvIv7n9TIdn/s5FWmmicCzRXHGoE7gpAoYUUmwZiNDEJbU3ArxAEmEtSmsYkpw57+8SNqnNbdeu7itVxu1oo4yOARH4AS44Aw0wA1oghbA4BE8g1fwZj1ZL9a79TEbLVlFZh/8gfX5A1CnlHU=</latexit>

Anisotropy? Interferometry ✗

Stream? Interferometry ✔



• Data over 24 hours
• Read out every 30 minutes, 75 averages/read out
• 0.04 Hz resolution

32Nick Rodd - Dark Matter Interferometry

Parameters for realistic case


