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ALP-photon interaction
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Look for radiation from ALP decay



Look for radiation from ALP decay



Look for radiation from ALP decay



Look for radiation from ALP decay



Look for radiation from ALP decay

Photo by ESO/G. Hüdepohl (atacamaphoto.com)



Look for radiation from ALP decay

Photo by ESO/G. Hüdepohl (atacamaphoto.com)



Kinematics

<latexit sha1_base64="OqbTljVGEEad+VgkHmPA40n0rLk=">AAAB6HicdZDLSgMxFIYz9VbrrerSTbAIroZEZEZ3BTcuXLRgL9AOJZNm2tgkMyQZoZQ+gRsXirj1kdz5NqYXQUV/CHz85xxyzh9nghuL0IdXWFldW98obpa2tnd298r7B02T5pqyBk1FqtsxMUxwxRqWW8HamWZExoK14tHVrN66Z9rwVN3accYiSQaKJ5wS66y67JUryEdhEGIMHeDLACEHQeAwhNhHc1XAUrVe+b3bT2kumbJUEGM6GGU2mhBtORVsWurmhmWEjsiAdRwqIpmJJvNFp/DEOX2YpNo9ZeHc/T4xIdKYsYxdpyR2aH7XZuZftU5uk4towlWWW6bo4qMkF9CmcHY17HPNqBVjB4Rq7naFdEg0odZlU3IhfF0K/4fmmY8DH9fPK9WbZRxFcASOwSnAIARVcA1qoAEoYOABPIFn78579F6810VrwVvOHIIf8t4+ATtQjUQ=</latexit>m

<latexit sha1_base64="p6eCPRkSAKT5cY6BkWU3fEEOt/s="></latexit>

!1 =
m+ pk

2

<latexit sha1_base64="ELIt2g2yrIuu/FgLl0BQVc+a3zg="></latexit>

!2 =
m� pk

2

<latexit sha1_base64="GjCbBU5AeWL84exqu1zweZ8wOYI=">AAAB/3icdZDLSsQwFIZTr+N4qwpu3AQHwVVpB2l1IQy4ceFiBOcC01LSTDoTJmlLkgpD7cJXceNCEbe+hjvfxsxFUNEfAh//OYdz8kcZo1LZ9oexsLi0vLJaWauub2xubZs7u22Z5gKTFk5ZKroRkoTRhLQUVYx0M0EQjxjpRKOLSb1zS4SkaXKjxhkJOBokNKYYKW2F5r6fcjJAYR2eQz8WCBe8LOplaNZsy/Zcz3GgBufMtW0NrqvRg45lT1UDczVD893vpzjnJFGYISl7jp2poEBCUcxIWfVzSTKER2hAehoTxIkMiun9JTzSTh/GqdAvUXDqfp8oEJdyzCPdyZEayt+1iflXrZer+DQoaJLliiR4tijOGVQpnIQB+1QQrNhYA8KC6lshHiKdgtKRVXUIXz+F/0O7bjmu5Vyf1BpX8zgq4AAcgmPgAA80wCVoghbA4A48gCfwbNwbj8aL8TprXTDmM3vgh4y3T3+1ldQ=</latexit>

!2 =
m

2

<latexit sha1_base64="cSo3sHwGIdXNpumYuNnulFqfcDs=">AAAB/3icdZDLSgMxFIYzXmu9jQpu3ASL4KokRWZ0IRTcuHBRwV6gLSWTZtrQZGZIMkIZZ+GruHGhiFtfw51vY3oRVPSHwMd/zuGc/EEiuDYIfTgLi0vLK6uFteL6xubWtruz29Bxqiir01jEqhUQzQSPWN1wI1grUYzIQLBmMLqY1Ju3TGkeRzdmnLCuJIOIh5wSY62eu9+JJRuQHobnsBMqQjOZZ5W855ZQGfmejzG0gM88hCx4nkUf4jKaqgTmqvXc904/pqlkkaGCaN3GKDHdjCjDqWB5sZNqlhA6IgPWthgRyXQ3m96fwyPr9GEYK/siA6fu94mMSK3HMrCdkpih/l2bmH/V2qkJT7sZj5LUsIjOFoWpgCaGkzBgnytGjRhbIFRxeyukQ2JTMDayog3h66fwf2hUytgr4+uTUvVqHkcBHIBDcAww8EEVXIIaqAMK7sADeALPzr3z6Lw4r7PWBWc+swd+yHn7BH4jldM=</latexit>

!1 =
m

2

<latexit sha1_base64="rldTuGzUTrOTz3yTUC+KJk5f3D0=">AAAB6HicdVBNTwIxEJ3FL8Qv1KOXRmLiiewiKNxIvHjwAImACWxIt3Sh0nY3bdeEEH6BFw8a49Wf5M1/Y4E1UaMvmeTlvZnMzAtizrRx3Q8ns7K6tr6R3cxtbe/s7uX3D9o6ShShLRLxSN0GWFPOJG0ZZji9jRXFIuC0E4wv537nnirNInljJjH1BR5KFjKCjZWaop8vuEW3Uj2ruciSBSyp1EqVahl5qVKAFI1+/r03iEgiqDSEY627nhsbf4qVYYTTWa6XaBpjMsZD2rVUYkG1P10cOkMnVhmgMFK2pEEL9fvEFAutJyKwnQKbkf7tzcW/vG5iwqo/ZTJODJVkuShMODIRmn+NBkxRYvjEEkwUs7ciMsIKE2OzydkQvj5F/5N2qeidF71muVC/TuPIwhEcwyl4cAF1uIIGtIAAhQd4gmfnznl0XpzXZWvGSWcO4Qect08uPo07</latexit>m



Flux density from ALP decay
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• One dwarf spheroidal: Leo T                         Five dwarf spheroidals 

•                    derived from D-factor from V. Bonnivard, et al., MNRAS 453 (1) (2015) 849–867 


                      Likelihood for dark matter profile available from MUSE collaboration
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Dwarf Galaxies
•Dark matter rich 


•High mass-to-light ratio


•Typical mass 


•Typical radius


•DM energy density


•Distance
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⇢ ⇠ 4 GeV cm�3

Sculptor dwarf galaxy. Photo by ESO.
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The MUSE instrument
Multi Unit Spectroscopic Explorer  

•Measures flux in ~3720 channels


•Wavelength sampling 


•Spectral resolution 


•Field of view


•Spatial resolution

<latexit sha1_base64="6aQv/mkaDflAkyol41sHm00mJpE="></latexit>
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The MUSE-Faint Survey

+ Sculptor

Eri 2

 Zoutendijk+,  The MUSE-Faint survey. III, 2112.09374
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NFW profile
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Cored profile
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Conclusions
•Strongest bound in mass range


• Improved robustness


•No evidence for axion dark matter found


• Infrared? 
•PRD 106, 095025, 2305.1341

•  Forecast sensitivity                                            for                                       looking at dwarf 
galaxies
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g ⇠ 10�11 GeV�1 <latexit sha1_base64="nPxr9BP0dLmXBSp0+GKyU2K+vDk=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4MaSFF/LghsXLirYBzShTKaTdujMJMxMhBLiwl9x40IRt36GO//GSZuFth64cDjnXu69J4gZVdpxvq3S0vLK6lp5vbKxubW9Y+/utVWUSExaOGKR7AZIEUYFaWmqGenGkiAeMNIJxte533kgUtFI3OtJTHyOhoKGFCNtpL59wD1FOXRq56f1R48jPZI8Je2sb1edmjMFXCRuQaqgQLNvf3mDCCecCI0ZUqrnOrH2UyQ1xYxkFS9RJEZ4jIakZ6hAnCg/nT6QwWOjDGAYSVNCw6n6eyJFXKkJD0xnfqKa93LxP6+X6PDKT6mIE00Eni0KEwZ1BPM04IBKgjWbGIKwpOZWiEdIIqxNZhUTgjv/8iJp12vuRc29O6s2bos4yuAQHIET4IJL0AA3oAlaAIMMPINX8GY9WS/Wu/Uxay1Zxcw++APr8weo7JXb</latexit>

m ⇠ 0.5� 2 eV

<latexit sha1_base64="7UB6rJErGgea1TNujDpBDn7Ua6w=">AAAB/HicbVDLSgMxFM3UV62v0S7dBIvgxmGmPuqy4MaFiwr2Ae1QMmnahiaZIckIw9D+ihsXirj1Q9z5N2baWWjrgcDhnHu5JyeIGFXadb+twtr6xuZWcbu0s7u3f2AfHrVUGEtMmjhkoewESBFGBWlqqhnpRJIgHjDSDia3md9+IlLRUDzqJCI+RyNBhxQjbaS+Xa46tfMr52LW40iPJU9Ja9q3K67jzgFXiZeTCsjR6NtfvUGIY06Exgwp1fXcSPspkppiRqalXqxIhPAEjUjXUIE4UX46Dz+Fp0YZwGEozRMaztXfGyniSiU8MJNZRLXsZeJ/XjfWwxs/pSKKNRF4cWgYM6hDmDUBB1QSrFliCMKSmqwQj5FEWJu+SqYEb/nLq6RVdbxrx3u4rNTv8zqK4BicgDPggRqogzvQAE2AQQKewSt4s2bWi/VufSxGC1a+UwZ/YH3+ADmAk+k=</latexit>

2.7� 5.3 eV


