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Rare decays of SM particles as a probe of New Physics

Accidental symmetries play a crucial role in the Standard Model and testing their breaking with increasing 
precision is one of standard ways we expect New Physics to manifest itself at experiments

Rare decays of SM particles are standard candles to probe NP

muon rare decays are a great example
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2014 ⇠ 108/year

<latexit sha1_base64="eDVPN38XuyNQyjUmjbAKwMvChLE=">AAACG3icbVDLSgNBEJz1GeMr6km8DAbBg8TdENCj6MVjBPOAZA2zk04yOLO7zPSKYQl+iUev+hHexKsHv8GfcJLsQaMFDUVVN91dQSyFQdf9dObmFxaXlnMr+dW19Y3NwtZ23USJ5lDjkYx0M2AGpAihhgIlNGMNTAUSGsHtxdhv3IE2IgqvcRiDr1g/FD3BGVqpU9gtu16lbYSinntzetxGuMd0CEyPOoWiW3InoH+Jl5EiyVDtFL7a3YgnCkLkkhnT8twY/ZRpFFzCKN9ODMSM37I+tCwNmQLjp5MXRvTAKl3ai7StEOlE/TmRMmXMUAW2UzEcmFlvLP7ntRLsnfqpCOMEIeTTRb1EUozoOA/aFRo4yqEljGthb6V8wDTjaFP7tSUI1JGxjw2gO8rbdLzZLP6SernkVUqVq0rx7DzLKUf2yD45JB45IWfkklRJjXDyQJ7IM3lxHp1X5815n7bOOdnMDvkF5+MbwK2gdg==</latexit>

Goal of this talk
The goal of this talk is to show how rare decays of the muon which are usually thought as powerful probe 


of heavy new physics can also probe light new physics feebly coupled to the SM

The motivation is the huge amount of upcoming data 

New detection strategies should be established as soon as possible 

(especially if data taking requires tweaks at trigger level)



t ⇠ #µ0s

<latexit sha1_base64="1yDBIrPlxkzcfsfbv0BodgIkDYc=">AAACDnicbVDLSsNAFJ34rPVVdelmMIgupCRS0GXRjcsK9gFNLJPJpB06k4SZG6GE/oNLt/oR7sStv+A3+BNO2yxs64ELh3Pu5d57glRwDY7zba2srq1vbJa2yts7u3v7lYPDlk4yRVmTJiJRnYBoJnjMmsBBsE6qGJGBYO1geDvx209MaZ7EDzBKmS9JP+YRpwSM9Aie5hJ7NvZkdqZ7FdupOlPgZeIWxEYFGr3KjxcmNJMsBiqI1l3XScHPiQJOBRuXvUyzlNAh6bOuoTGRTPv59OoxPjVKiKNEmYoBT9W/EzmRWo9kYDolgYFe9Cbif143g+jaz3mcZsBiOlsUZQJDgicR4JArRkGMDCFUcXMrpgOiCAUT1NyWIJAX2jw2YOG4bNJxF7NYJq3Lqlur1u5rdv2myKmEjtEJOkcuukJ1dIcaqIkoUugFvaI369l6tz6sz1nrilXMHKE5WF+/U1CcCw==</latexit>

TRIUMF:  
Jodidio’s

PSI: MEGII+ Mu3eTRIUMF:  
Twist

soon ⇠ (108 � 109)/s

<latexit sha1_base64="MW5JGogrX3qTPnh0TrDZxWJHa3k=">AAACJnicbVDLSiNBFK12fMZXHJduCqOgoLFbAjo7cTYuIxgVkhiqKzemsB5N1W2Z0PQPzJfM0q1+hLtB3Ln3J6wkvfB1oIrDOfdy7z1xIoXDMHwOJn5MTk3PzM6V5hcWl5bLKz/PnUkthwY30tjLmDmQQkMDBUq4TCwwFUu4iG9+D/2LW7BOGH2GgwTail1r0ROcoZc65Y0Wwh/MnDE6bzmh6FYUXh3u+u/X9l7h5Z1yJayGI9CvJCpIhRSod8qvra7hqQKNXDLnmlGYYDtjFgWXkJdaqYOE8Rt2DU1PNVPg2tnompxueqVLe8b6p5GO1PcdGVPODVTsKxXDvvvsDcXvvGaKvcN2JnSSImg+HtRLJUVDh9HQrrDAUQ48YdwKvyvlfWYZRx/ghylxrHacP6wP3bzk04k+Z/GVnO9Xo1q1dlqrHB0XOc2SNbJOtkhEDsgROSF10iCc/CV35J48BP+Cx+B/8DQunQiKnlXyAcHLG9SNpS0=</latexit>

1986 ⇠ 107/year(s)

<latexit sha1_base64="w8r36Vc89tUSW+MNoDuHSt2eOy8=">AAACHnicbVDLSgNBEJyNrxhfqx71MBgEBYm7Eky8iV48KhgTSGKYnXSSITO7y0yvGJZc/BKPXvUjvIlX/QZ/wknMwVdBQ1HVTXdXEEth0PPenczU9MzsXHY+t7C4tLzirq5dmSjRHCo8kpGuBcyAFCFUUKCEWqyBqUBCNeifjvzqDWgjovASBzE0FeuGoiM4Qyu13E3/qHzYMEJR37su7TcQbjEdANM7ZnfYcvNewRuD/iX+hOTJBOct96PRjniiIEQumTF134uxmTKNgksY5hqJgZjxPutC3dKQKTDNdPzFkG5bpU07kbYVIh2r3ydSpowZqMB2KoY989sbif959QQ75WYqwjhBCPnXok4iKUZ0FAltCw0c5cASxrWwt1LeY5pxtMH92BIEas/Yx3rQHuZsOv7vLP6Sq4OCXywUL4r545NJTlmyQbbIDvFJiRyTM3JOKoSTO/JAHsmTc+88Oy/O61drxpnMrJMfcN4+AaHcoWg=</latexit>

2014 ⇠ 108/year

<latexit sha1_base64="eDVPN38XuyNQyjUmjbAKwMvChLE=">AAACG3icbVDLSgNBEJz1GeMr6km8DAbBg8TdENCj6MVjBPOAZA2zk04yOLO7zPSKYQl+iUev+hHexKsHv8GfcJLsQaMFDUVVN91dQSyFQdf9dObmFxaXlnMr+dW19Y3NwtZ23USJ5lDjkYx0M2AGpAihhgIlNGMNTAUSGsHtxdhv3IE2IgqvcRiDr1g/FD3BGVqpU9gtu16lbYSinntzetxGuMd0CEyPOoWiW3InoH+Jl5EiyVDtFL7a3YgnCkLkkhnT8twY/ZRpFFzCKN9ODMSM37I+tCwNmQLjp5MXRvTAKl3ai7StEOlE/TmRMmXMUAW2UzEcmFlvLP7ntRLsnfqpCOMEIeTTRb1EUozoOA/aFRo4yqEljGthb6V8wDTjaFP7tSUI1JGxjw2gO8rbdLzZLP6SernkVUqVq0rx7DzLKUf2yD45JB45IWfkklRJjXDyQJ7IM3lxHp1X5815n7bOOdnMDvkF5+MbwK2gdg==</latexit>

Goal of this talk
The goal of this talk is to show how rare decays of the muon which are usually thought as powerful probe 


of heavy new physics can also probe light new physics feebly coupled to the SM

The motivation is the huge amount of upcoming data 

New detection strategies should be established as soon as possible 

(especially if data taking requires tweaks at trigger level)

As a bonus we will show that this program can actually probe reasonable models



Heavy New Physics vs Lepton Flavor

LFV @ dimension 6



Heavy New Physics vs Lepton Flavor

<latexit sha1_base64="RLIhKai1ohK11juqtBvBswSvKog=">AAAB/nicbVDLSsNAFJ34rPUVFVduBotQNyWRoi6LblxWMG2hCWEynbRDZyZhZiKUUPBX3LhQxK3f4c6/cZpmoa0HBs49517unROljCrtON/Wyura+sZmZau6vbO7t28fHHZUkklMPJywRPYipAijgniaakZ6qSSIR4x0o/HtzO8+EqloIh70JCUBR0NBY4qRNlJoH3t19zwkvqacKFgUPs9Cu+Y0nAJwmbglqYES7dD+8gcJzjgRGjOkVN91Uh3kSGqKGZlW/UyRFOExGpK+oQKZbUFenD+FZ0YZwDiR5gkNC/X3RI64UhMemU6O9EgtejPxP6+f6fg6yKlIM00Eni+KMwZ1AmdZwAGVBGs2MQRhSc2tEI+QRFibxKomBHfxy8ukc9FwLxvN+2atdVPGUQEn4BTUgQuuQAvcgTbwAAY5eAav4M16sl6sd+tj3rpilTNH4A+szx/uPZQz</latexit>

U(1)e ⇥ U(1)µ

Forbids <latexit sha1_base64="DywyrJkChjppiBmy761no7rTg1I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUZdFNy4r2Ac0oUymk3boTBLmIdTQL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nyjhT2vO+ndLa+sbmVnm7srO7t191Dw7bKjWS0BZJeSq7EVaUs4S2NNOcdjNJsYg47UTj25nfeaRSsTR50JOMhgIPExYzgrWV+m41ECbQKaIoGGIhcN+teXVvDrRK/ILUoECz734Fg5QYQRNNOFaq53uZDnMsNSOcTiuBUTTDZIyHtGdpggVVYT4/fIpOrTJAcSptJRrN1d8TORZKTURkOwXWI7XszcT/vJ7R8XWYsyQzmiZksSg2HNlPZymgAZOUaD6xBBPJ7K2IjLDERNusKjYEf/nlVdI+r/uX9Yv7i1rjpoijDMdwAmfgwxU04A6a0AICBp7hFd6cJ+fFeXc+Fq0lp5g5gj9wPn8ALxiSyw==</latexit>

µ ! e�

…

LFV @ dimension 6



Heavy New Physics vs Lepton Flavor

<latexit sha1_base64="RLIhKai1ohK11juqtBvBswSvKog=">AAAB/nicbVDLSsNAFJ34rPUVFVduBotQNyWRoi6LblxWMG2hCWEynbRDZyZhZiKUUPBX3LhQxK3f4c6/cZpmoa0HBs49517unROljCrtON/Wyura+sZmZau6vbO7t28fHHZUkklMPJywRPYipAijgniaakZ6qSSIR4x0o/HtzO8+EqloIh70JCUBR0NBY4qRNlJoH3t19zwkvqacKFgUPs9Cu+Y0nAJwmbglqYES7dD+8gcJzjgRGjOkVN91Uh3kSGqKGZlW/UyRFOExGpK+oQKZbUFenD+FZ0YZwDiR5gkNC/X3RI64UhMemU6O9EgtejPxP6+f6fg6yKlIM00Eni+KMwZ1AmdZwAGVBGs2MQRhSc2tEI+QRFibxKomBHfxy8ukc9FwLxvN+2atdVPGUQEn4BTUgQuuQAvcgTbwAAY5eAav4M16sl6sd+tj3rpilTNH4A+szx/uPZQz</latexit>

U(1)e ⇥ U(1)µ

Forbids <latexit sha1_base64="DywyrJkChjppiBmy761no7rTg1I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUZdFNy4r2Ac0oUymk3boTBLmIdTQL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nyjhT2vO+ndLa+sbmVnm7srO7t191Dw7bKjWS0BZJeSq7EVaUs4S2NNOcdjNJsYg47UTj25nfeaRSsTR50JOMhgIPExYzgrWV+m41ECbQKaIoGGIhcN+teXVvDrRK/ILUoECz734Fg5QYQRNNOFaq53uZDnMsNSOcTiuBUTTDZIyHtGdpggVVYT4/fIpOrTJAcSptJRrN1d8TORZKTURkOwXWI7XszcT/vJ7R8XWYsyQzmiZksSg2HNlPZymgAZOUaD6xBBPJ7K2IjLDERNusKjYEf/nlVdI+r/uX9Yv7i1rjpoijDMdwAmfgwxU04A6a0AICBp7hFd6cJ+fFeXc+Fq0lp5g5gj9wPn8ALxiSyw==</latexit>

µ ! e�

…

obscenely small!

<latexit sha1_base64="lXpoGXKfE/HgJzPttQBjmU8p9HQ=">AAACFXicbVDLSsNAFJ34rPUVdekmWIQWpCRSH8tiN110UcE+oIlhMpm0004ezEyEEvITbvwVNy4UcSu482+ctFlo64HhHs65d2bucSJKuND1b2VldW19Y7OwVdze2d3bVw8OuzyMGcIdFNKQ9R3IMSUB7ggiKO5HDEPfobjnTBqZ33vAjJMwuBPTCFs+HAbEIwgKKdnqmekxiJLGfVK+qKR2QsZpmpgteYEL03JLCmmzktWxrLZa0qv6DNoyMXJSAjnatvpluiGKfRwIRCHnA0OPhJVAJgiiOC2aMccRRBM4xANJA+hjbiWzrVLtVCqu5oVMnkBoM/X3RAJ9zqe+Izt9KEZ80cvE/7xBLLxrKyFBFAscoPlDXkw1EWpZRJpLGEaCTiWBiBH5Vw2NoIxJyCCLMgRjceVl0j2vGpfV2m2tVL/J4yiAY3ACysAAV6AOmqANOgCBR/AMXsGb8qS8KO/Kx7x1RclnjsAfKJ8/sh+ehQ==</latexit>

C
(5)
ij

⇤
(LiH)(LjH)

<latexit sha1_base64="Pe3kgMzvhAKkf+OvnZmCKQ5irNY="></latexit>

BR(µ ! e�) ⇠ ↵

8⇡
⇥

✓
m⌫

MW

◆4

LFV @ dimension 6



Heavy New Physics vs Lepton Flavor

<latexit sha1_base64="RLIhKai1ohK11juqtBvBswSvKog=">AAAB/nicbVDLSsNAFJ34rPUVFVduBotQNyWRoi6LblxWMG2hCWEynbRDZyZhZiKUUPBX3LhQxK3f4c6/cZpmoa0HBs49517unROljCrtON/Wyura+sZmZau6vbO7t28fHHZUkklMPJywRPYipAijgniaakZ6qSSIR4x0o/HtzO8+EqloIh70JCUBR0NBY4qRNlJoH3t19zwkvqacKFgUPs9Cu+Y0nAJwmbglqYES7dD+8gcJzjgRGjOkVN91Uh3kSGqKGZlW/UyRFOExGpK+oQKZbUFenD+FZ0YZwDiR5gkNC/X3RI64UhMemU6O9EgtejPxP6+f6fg6yKlIM00Eni+KMwZ1AmdZwAGVBGs2MQRhSc2tEI+QRFibxKomBHfxy8ukc9FwLxvN+2atdVPGUQEn4BTUgQuuQAvcgTbwAAY5eAav4M16sl6sd+tj3rpilTNH4A+szx/uPZQz</latexit>

U(1)e ⇥ U(1)µ

Forbids <latexit sha1_base64="DywyrJkChjppiBmy761no7rTg1I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUZdFNy4r2Ac0oUymk3boTBLmIdTQL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nyjhT2vO+ndLa+sbmVnm7srO7t191Dw7bKjWS0BZJeSq7EVaUs4S2NNOcdjNJsYg47UTj25nfeaRSsTR50JOMhgIPExYzgrWV+m41ECbQKaIoGGIhcN+teXVvDrRK/ILUoECz734Fg5QYQRNNOFaq53uZDnMsNSOcTiuBUTTDZIyHtGdpggVVYT4/fIpOrTJAcSptJRrN1d8TORZKTURkOwXWI7XszcT/vJ7R8XWYsyQzmiZksSg2HNlPZymgAZOUaD6xBBPJ7K2IjLDERNusKjYEf/nlVdI+r/uX9Yv7i1rjpoijDMdwAmfgwxU04A6a0AICBp7hFd6cJ+fFeXc+Fq0lp5g5gj9wPn8ALxiSyw==</latexit>

µ ! e�

…

obscenely small!

<latexit sha1_base64="lXpoGXKfE/HgJzPttQBjmU8p9HQ=">AAACFXicbVDLSsNAFJ34rPUVdekmWIQWpCRSH8tiN110UcE+oIlhMpm0004ezEyEEvITbvwVNy4UcSu482+ctFlo64HhHs65d2bucSJKuND1b2VldW19Y7OwVdze2d3bVw8OuzyMGcIdFNKQ9R3IMSUB7ggiKO5HDEPfobjnTBqZ33vAjJMwuBPTCFs+HAbEIwgKKdnqmekxiJLGfVK+qKR2QsZpmpgteYEL03JLCmmzktWxrLZa0qv6DNoyMXJSAjnatvpluiGKfRwIRCHnA0OPhJVAJgiiOC2aMccRRBM4xANJA+hjbiWzrVLtVCqu5oVMnkBoM/X3RAJ9zqe+Izt9KEZ80cvE/7xBLLxrKyFBFAscoPlDXkw1EWpZRJpLGEaCTiWBiBH5Vw2NoIxJyCCLMgRjceVl0j2vGpfV2m2tVL/J4yiAY3ACysAAV6AOmqANOgCBR/AMXsGb8qS8KO/Kx7x1RclnjsAfKJ8/sh+ehQ==</latexit>

C
(5)
ij

⇤
(LiH)(LjH)

<latexit sha1_base64="Pe3kgMzvhAKkf+OvnZmCKQ5irNY="></latexit>

BR(µ ! e�) ⇠ ↵

8⇡
⇥

✓
m⌫

MW

◆4

<latexit sha1_base64="4CRzESqHoA4W9nWoVqW3yNtQC2Q="></latexit>

C
(6)
eµ

⇤2
L̄�

µ⌫
eHBµ⌫ + . . .

<latexit sha1_base64="0lNTbMyrxlUNWQayNxn8Yo1RQHo="></latexit>

BR(µ ! e�) ⇠ 16⇡2v6

⇤4m2
µ

⇥ (C(6)
eµ )2

Sensitive to 
<latexit sha1_base64="P/QWG5fhPNTGjDy5ZYwpZdFUOvA=">AAACAHicbVDJSgNBEO2JW4zbqAcPXhqD4CnMSFCPQS8eI2SDZAw9nUrSpGehu0YMw1z8FS8eFPHqZ3jzb+wsB018UPB4r4qqen4shUbH+bZyK6tr6xv5zcLW9s7unr1/0NBRojjUeSQj1fKZBilCqKNACa1YAQt8CU1/dDPxmw+gtIjCGo5j8AI2CEVfcIZG6tpHnQEaN6Cuc1/uIDxiSmvQyLp20Sk5U9Bl4s5JkcxR7dpfnV7EkwBC5JJp3XadGL2UKRRcQlboJBpixkdsAG1DQxaA9tLpAxk9NUqP9iNlKkQ6VX9PpCzQehz4pjNgONSL3kT8z2sn2L/yUhHGCULIZ4v6iaQY0UkatCcUcJRjQxhXwtxK+ZApxtFkVjAhuIsvL5PGecm9KJXvysXK9TyOPDkmJ+SMuOSSVMgtqZI64SQjz+SVvFlP1ov1bn3MWnPWfOaQ/IH1+QPKN5Xn</latexit>

& 104 TeV NP
<latexit sha1_base64="4w11ZO2bFCaBceWrxHwtyZa1UVM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEuimJlOqy2I3LCvYBTQyT6aQdOjMJMxOhhIK/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMKq043xbhbX1jc2t4nZpZ3dv/8A+POqoOJWYtHHMYtkLkSKMCtLWVDPSSyRBPGSkG46bM7/7SKSisbjXk4T4HA0FjShG2kiBfdIMMuLxdPqQwUr9YuopyqEb2GWn6swBV4mbkzLI0QrsL28Q45QToTFDSvVdJ9F+hqSmmJFpyUsVSRAeoyHpGyoQJ8rP5udP4blRBjCKpSmh4Vz9PZEhrtSEh6aTIz1Sy95M/M/rpzq69jMqklQTgReLopRBHcNZFnBAJcGaTQxBWFJzK8QjJBHWJrGSCcFdfnmVdC6rbr1au6uVGzd5HEVwCs5ABbjgCjTALWiBNsAgA8/gFbxZT9aL9W59LFoLVj5zDP7A+vwBwP2Utg==</latexit>

C(6)
eµ ⇠ 1for

LFV @ dimension 6



Heavy New Physics vs Lepton Flavor

<latexit sha1_base64="RLIhKai1ohK11juqtBvBswSvKog=">AAAB/nicbVDLSsNAFJ34rPUVFVduBotQNyWRoi6LblxWMG2hCWEynbRDZyZhZiKUUPBX3LhQxK3f4c6/cZpmoa0HBs49517unROljCrtON/Wyura+sZmZau6vbO7t28fHHZUkklMPJywRPYipAijgniaakZ6qSSIR4x0o/HtzO8+EqloIh70JCUBR0NBY4qRNlJoH3t19zwkvqacKFgUPs9Cu+Y0nAJwmbglqYES7dD+8gcJzjgRGjOkVN91Uh3kSGqKGZlW/UyRFOExGpK+oQKZbUFenD+FZ0YZwDiR5gkNC/X3RI64UhMemU6O9EgtejPxP6+f6fg6yKlIM00Eni+KMwZ1AmdZwAGVBGs2MQRhSc2tEI+QRFibxKomBHfxy8ukc9FwLxvN+2atdVPGUQEn4BTUgQuuQAvcgTbwAAY5eAav4M16sl6sd+tj3rpilTNH4A+szx/uPZQz</latexit>

U(1)e ⇥ U(1)µ

Forbids <latexit sha1_base64="DywyrJkChjppiBmy761no7rTg1I=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURUZdFNy4r2Ac0oUymk3boTBLmIdTQL3HjQhG3foo7/8Zpm4W2HrhwOOde7r0nyjhT2vO+ndLa+sbmVnm7srO7t191Dw7bKjWS0BZJeSq7EVaUs4S2NNOcdjNJsYg47UTj25nfeaRSsTR50JOMhgIPExYzgrWV+m41ECbQKaIoGGIhcN+teXVvDrRK/ILUoECz734Fg5QYQRNNOFaq53uZDnMsNSOcTiuBUTTDZIyHtGdpggVVYT4/fIpOrTJAcSptJRrN1d8TORZKTURkOwXWI7XszcT/vJ7R8XWYsyQzmiZksSg2HNlPZymgAZOUaD6xBBPJ7K2IjLDERNusKjYEf/nlVdI+r/uX9Yv7i1rjpoijDMdwAmfgwxU04A6a0AICBp7hFd6cJ+fFeXc+Fq0lp5g5gj9wPn8ALxiSyw==</latexit>

µ ! e�

…

obscenely small!

<latexit sha1_base64="lXpoGXKfE/HgJzPttQBjmU8p9HQ=">AAACFXicbVDLSsNAFJ34rPUVdekmWIQWpCRSH8tiN110UcE+oIlhMpm0004ezEyEEvITbvwVNy4UcSu482+ctFlo64HhHs65d2bucSJKuND1b2VldW19Y7OwVdze2d3bVw8OuzyMGcIdFNKQ9R3IMSUB7ggiKO5HDEPfobjnTBqZ33vAjJMwuBPTCFs+HAbEIwgKKdnqmekxiJLGfVK+qKR2QsZpmpgteYEL03JLCmmzktWxrLZa0qv6DNoyMXJSAjnatvpluiGKfRwIRCHnA0OPhJVAJgiiOC2aMccRRBM4xANJA+hjbiWzrVLtVCqu5oVMnkBoM/X3RAJ9zqe+Izt9KEZ80cvE/7xBLLxrKyFBFAscoPlDXkw1EWpZRJpLGEaCTiWBiBH5Vw2NoIxJyCCLMgRjceVl0j2vGpfV2m2tVL/J4yiAY3ACysAAV6AOmqANOgCBR/AMXsGb8qS8KO/Kx7x1RclnjsAfKJ8/sh+ehQ==</latexit>

C
(5)
ij

⇤
(LiH)(LjH)

<latexit sha1_base64="Pe3kgMzvhAKkf+OvnZmCKQ5irNY="></latexit>

BR(µ ! e�) ⇠ ↵

8⇡
⇥

✓
m⌫

MW

◆4

<latexit sha1_base64="4CRzESqHoA4W9nWoVqW3yNtQC2Q="></latexit>

C
(6)
eµ

⇤2
L̄�

µ⌫
eHBµ⌫ + . . .

<latexit sha1_base64="0lNTbMyrxlUNWQayNxn8Yo1RQHo="></latexit>

BR(µ ! e�) ⇠ 16⇡2v6

⇤4m2
µ

⇥ (C(6)
eµ )2

Sensitive to 
<latexit sha1_base64="P/QWG5fhPNTGjDy5ZYwpZdFUOvA=">AAACAHicbVDJSgNBEO2JW4zbqAcPXhqD4CnMSFCPQS8eI2SDZAw9nUrSpGehu0YMw1z8FS8eFPHqZ3jzb+wsB018UPB4r4qqen4shUbH+bZyK6tr6xv5zcLW9s7unr1/0NBRojjUeSQj1fKZBilCqKNACa1YAQt8CU1/dDPxmw+gtIjCGo5j8AI2CEVfcIZG6tpHnQEaN6Cuc1/uIDxiSmvQyLp20Sk5U9Bl4s5JkcxR7dpfnV7EkwBC5JJp3XadGL2UKRRcQlboJBpixkdsAG1DQxaA9tLpAxk9NUqP9iNlKkQ6VX9PpCzQehz4pjNgONSL3kT8z2sn2L/yUhHGCULIZ4v6iaQY0UkatCcUcJRjQxhXwtxK+ZApxtFkVjAhuIsvL5PGecm9KJXvysXK9TyOPDkmJ+SMuOSSVMgtqZI64SQjz+SVvFlP1ov1bn3MWnPWfOaQ/IH1+QPKN5Xn</latexit>

& 104 TeV NP
<latexit sha1_base64="4w11ZO2bFCaBceWrxHwtyZa1UVM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEuimJlOqy2I3LCvYBTQyT6aQdOjMJMxOhhIK/4saFIm79Dnf+jdM2C209cOFwzr3ce0+YMKq043xbhbX1jc2t4nZpZ3dv/8A+POqoOJWYtHHMYtkLkSKMCtLWVDPSSyRBPGSkG46bM7/7SKSisbjXk4T4HA0FjShG2kiBfdIMMuLxdPqQwUr9YuopyqEb2GWn6swBV4mbkzLI0QrsL28Q45QToTFDSvVdJ9F+hqSmmJFpyUsVSRAeoyHpGyoQJ8rP5udP4blRBjCKpSmh4Vz9PZEhrtSEh6aTIz1Sy95M/M/rpzq69jMqklQTgReLopRBHcNZFnBAJcGaTQxBWFJzK8QjJBHWJrGSCcFdfnmVdC6rbr1au6uVGzd5HEVwCs5ABbjgCjTALWiBNsAgA8/gFbxZT9aL9W59LFoLVj5zDP7A+vwBwP2Utg==</latexit>

C(6)
eµ ⇠ 1for

The UV models probed by these observables are related to NP at the TeV scale: (SUSY, Compositeness…)
L. Calibbi’s talk this morning

LFV @ dimension 6



Heavy new physics experimental paradigm

<latexit sha1_base64="8yfabWfKUJe02/FlQTE84jmcGq0=">AAAB/HicbVBNS8NAEN34WetXtEcvi0UQCiWRoh6LXjxWsB/QpGWy3bZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb2ttfWNza7uwU9zd2z84tI+OWypKJKFNEvFIdgJQlLOQNjXTnHZiSUEEnLaDye3Mbz9SqVgUPug0pr6AUciGjIA2Ut8ueSLpVTwdYdqrYG8EQkDfLjtVZw68StyclFGORt/+8gYRSQQNNeGgVNd1Yu1nIDUjnE6LXqJoDGQCI9o1NARBlZ/Nj5/iM6MM8DCSpkKN5+rviQyEUqkITKcAPVbL3kz8z+smenjtZyyME01Dslg0TDg2v86SwAMmKdE8NQSIZOZWTMYggWiTV9GE4C6/vEpaF1X3slq7r5XrN3kcBXSCTtE5ctEVqqM71EBNRFCKntErerOerBfr3fpYtK5Z+UwJ/YH1+QN3f5QF</latexit>

µ+ ! e+�

<latexit sha1_base64="uUHSZaUPzdzm4NfPWiSu/9GbK7U=">AAAB/XicbVDLSgMxFM34rPU1PnZugkUQimVGirosunFZwT6gMy2ZNNOGJpkhyQh1KP6KGxeKuPU/3Pk3ZtpZaOuBSw7n3EvuPUHMqNKO820tLa+srq0XNoqbW9s7u/beflNFicSkgSMWyXaAFGFUkIammpF2LAniASOtYHST+a0HIhWNxL0ex8TnaCBoSDHSRurZhx5PumVPR5B0y6bOsrdnl5yKMwVcJG5OSiBHvWd/ef0IJ5wIjRlSquM6sfZTJDXFjEyKXqJIjPAIDUjHUIE4UX463X4CT4zSh2EkTQkNp+rviRRxpcY8MJ0c6aGa9zLxP6+T6PDKT6mIE00Enn0UJgyaY7MoYJ9KgjUbG4KwpGZXiIdIIqxNYEUTgjt/8iJpnlfci0r1rlqqXedxFMAROAanwAWXoAZuQR00AAaP4Bm8gjfryXqx3q2PWeuSlc8cgD+wPn8ADnSTrg==</latexit>

µ+ ! e+e�e+

MEG II Mu3e

Signal characterised by no missing energy 




Heavy new physics experimental paradigm

<latexit sha1_base64="8yfabWfKUJe02/FlQTE84jmcGq0=">AAAB/HicbVBNS8NAEN34WetXtEcvi0UQCiWRoh6LXjxWsB/QpGWy3bZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb2ttfWNza7uwU9zd2z84tI+OWypKJKFNEvFIdgJQlLOQNjXTnHZiSUEEnLaDye3Mbz9SqVgUPug0pr6AUciGjIA2Ut8ueSLpVTwdYdqrYG8EQkDfLjtVZw68StyclFGORt/+8gYRSQQNNeGgVNd1Yu1nIDUjnE6LXqJoDGQCI9o1NARBlZ/Nj5/iM6MM8DCSpkKN5+rviQyEUqkITKcAPVbL3kz8z+smenjtZyyME01Dslg0TDg2v86SwAMmKdE8NQSIZOZWTMYggWiTV9GE4C6/vEpaF1X3slq7r5XrN3kcBXSCTtE5ctEVqqM71EBNRFCKntErerOerBfr3fpYtK5Z+UwJ/YH1+QN3f5QF</latexit>

µ+ ! e+�

<latexit sha1_base64="uUHSZaUPzdzm4NfPWiSu/9GbK7U=">AAAB/XicbVDLSgMxFM34rPU1PnZugkUQimVGirosunFZwT6gMy2ZNNOGJpkhyQh1KP6KGxeKuPU/3Pk3ZtpZaOuBSw7n3EvuPUHMqNKO820tLa+srq0XNoqbW9s7u/beflNFicSkgSMWyXaAFGFUkIammpF2LAniASOtYHST+a0HIhWNxL0ex8TnaCBoSDHSRurZhx5PumVPR5B0y6bOsrdnl5yKMwVcJG5OSiBHvWd/ef0IJ5wIjRlSquM6sfZTJDXFjEyKXqJIjPAIDUjHUIE4UX463X4CT4zSh2EkTQkNp+rviRRxpcY8MJ0c6aGa9zLxP6+T6PDKT6mIE00Enn0UJgyaY7MoYJ9KgjUbG4KwpGZXiIdIIqxNYEUTgjt/8iJpnlfci0r1rlqqXedxFMAROAanwAWXoAZuQR00AAaP4Bm8gjfryXqx3q2PWeuSlc8cgD+wPn8ADnSTrg==</latexit>

µ+ ! e+e�e+

The challenge is to increase the luminosity while suppressing coincidences 

tightening the kinematic + timing requirements    

MEG II Mu3e

Signal characterised by no missing energy 




Example: trigger selection at MEG

See Galli et al. JINST 9 (2014) 

The trigger maximize the efficiency to back to back positron-photon of 
<latexit sha1_base64="o8BFG/K+dQIMwqMhc6oomsGh1CE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU90tRb0IRRE8VrAf0i4lm2bb0CS7JFmhLP0VXjwo4tWf481/Y9ruQVsfDDzem2FmXhBzpo3rfju5ldW19Y38ZmFre2d3r7h/0NRRoghtkIhHqh1gTTmTtGGY4bQdK4pFwGkrGN1M/dYTVZpF8sGMY+oLPJAsZAQbKz3eXoleVyRnlV6x5JbdGdAy8TJSggz1XvGr249IIqg0hGOtO54bGz/FyjDC6aTQTTSNMRnhAe1YKrGg2k9nB0/QiVX6KIyULWnQTP09kWKh9VgEtlNgM9SL3lT8z+skJrz0UybjxFBJ5ovChCMToen3qM8UJYaPLcFEMXsrIkOsMDE2o4INwVt8eZk0K2XvvFy9r5Zq11kceTiCYzgFDy6gBndQhwYQEPAMr/DmKOfFeXc+5q05J5s5hD9wPn8A1iqPyg==</latexit>

E = mµ/2

Positron energy >45 MeV @ hardware level Photon >45 MeV @ trigger level back to back topology @ trigger level

Taken from MEG-RMD measurement 1312.3217

<latexit sha1_base64="8yfabWfKUJe02/FlQTE84jmcGq0=">AAAB/HicbVBNS8NAEN34WetXtEcvi0UQCiWRoh6LXjxWsB/QpGWy3bZLd5OwuxFCqH/FiwdFvPpDvPlv3LY5aOuDgcd7M8zMC2LOlHacb2ttfWNza7uwU9zd2z84tI+OWypKJKFNEvFIdgJQlLOQNjXTnHZiSUEEnLaDye3Mbz9SqVgUPug0pr6AUciGjIA2Ut8ueSLpVTwdYdqrYG8EQkDfLjtVZw68StyclFGORt/+8gYRSQQNNeGgVNd1Yu1nIDUjnE6LXqJoDGQCI9o1NARBlZ/Nj5/iM6MM8DCSpkKN5+rviQyEUqkITKcAPVbL3kz8z+smenjtZyyME01Dslg0TDg2v86SwAMmKdE8NQSIZOZWTMYggWiTV9GE4C6/vEpaF1X3slq7r5XrN3kcBXSCTtE5ctEVqqM71EBNRFCKntErerOerBfr3fpYtK5Z+UwJ/YH1+QN3f5QF</latexit>

µ+ ! e+�



Light new physics vs Lepton Flavor

Accidental symmetries of the Standard Model might be broken by light new particles feebly coupled to the SM

These light particles naturally emerges in models where Lepton Flavor is broken spontaneously at high scale

(familon, axion, axion-like particles, majorons)

See. L. Calibbi, D.R., R. Ziegler, J. Zupan 2006.04795

<latexit sha1_base64="lvARl2ZYWBDDp7VjVqgqeH7Q8oU=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpRV0W3bisYB/QxjCZTtqhM0mYmQg1FH/FjQtF3Pof7vwbp20W2nrgcg/n3MvcOUHCmdKO820tLa+srq0XNoqbW9s7u/beflPFqSS0QWIey3aAFeUsog3NNKftRFIsAk5bwfB64rceqFQsju70KKGewP2IhYxgbSTfPjzrhhKTTPj4vjLOKmNkum+XnLIzBVokbk5KkKPu21/dXkxSQSNNOFaq4zqJ9jIsNSOcjovdVNEEkyHu046hERZUedn0+jE6MUoPhbE0FWk0VX9vZFgoNRKBmRRYD9S8NxH/8zqpDi+9jEVJqmlEZg+FKUc6RpMoUI9JSjQfGYKJZOZWRAbYpKFNYEUTgjv/5UXSrJTd83L1tlqqXeVxFOAIjuEUXLiAGtxAHRpA4BGe4RXerCfrxXq3PmajS1a+cwB/YH3+AGjylI8=</latexit>

+
m2

a

2
a2

<latexit sha1_base64="Pyf6AAOSWMqa0RlwtqnkuvqrDbg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEQShJKeqy6MZlBfuANobJdNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YOBwzj3cOydIOFPacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWENkjMY9kOsKKcCdrQTHPaTiTFUcBpKxheT/zWA5WKxeJOjxLqRbgvWMgI1kby7cOzbigxydxxFvr4vjJG3V6slW+XnLIzBVokbk5KkKPu218mR9KICk04VqrjOon2Miw1I5yOi91U0QSTIe7TjqECR1R52fT+MToxSg+FsTRPaDRVfycyHCk1igIzGWE9UPPeRPzP66Q6vPQyJpJUU0Fmi8KUIx2jSRmoxyQlmo8MwUQycysiA2z60KayoinBnf/yImlWyu55uXpbLdWu8joKcATHcAouXEANbqAODSDwCM/wCm/Wk/VivVsfs9ElK88cwB9Ynz9yFpXA</latexit>

+
1

f2
a

. . .

Light pseudo-Goldstone bosons (or ALP) <latexit sha1_base64="klw5Ax/r2LfHcBebAbsGEfm3Hbo=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZK0atwV3bisYB/QhDCZTtuhM5MwMxFK6G+4caGIW3/GnX/jpK2gogcuHM65l3vviVNGlXacD6u0srq2vlHerGxt7+zuVfcPOirJJCZtnLBE9mKkCKOCtDXVjPRSSRCPGenGk+vC794TqWgi7vQ0JSFHI0GHFCNtpIBHKGAM8ijgWVStOfal59cbdejY9TPf8wrieL7jN6BrO3PUwBKtqPoeDBKccSI0ZkipvuukOsyR1BQzMqsEmSIpwhM0In1DBeJEhfn85hk8McoADhNpSmg4V79P5IgrNeWx6eRIj9VvrxD/8vqZHvphTkWaaSLwYtEwY1AnsAgADqgkWLOpIQhLam6FeIwkwtrEVDEhfH0K/ycdz3bPbfe2UWteLeMogyNwDE6BCy5AE9yAFmgDDFLwAJ7As5VZj9aL9bpoLVnLmUPwA9bbJy/dkc0=</latexit>

ma ⌧ mµ

<latexit sha1_base64="Jvzfjbvgih4r8EhG52gmYDtQWnc=">AAACH3icbZDLSsNAFIYn9V5vVZduBosgCCURrS5FNy4r2FZoajiZntShM0mYmQgl5E3c+CpuXCgi7vo2Ti8LbwcGPv7/HM6cP0wF18Z1R05pbn5hcWl5pby6tr6xWdnabukkUwybLBGJug1Bo+AxNg03Am9ThSBDge1wcDn22w+oNE/iGzNMsSuhH/OIMzBWCir1Qz9SwHI/BWU4iMCXGYUijwIo/BBUjoXfBynhzhpTCk4oBpWqW3MnRf+CN4MqmVUjqHz6vYRlEmPDBGjd8dzUdPPxUiawKPuZxhTYAPrYsRiDRN3NJ/cVdN8qPRolyr7Y0In6fSIHqfVQhrZTgrnXv72x+J/XyUx01s15nGYGYzZdFGWCmoSOw6I9rpAZMbQATHH7V8ruweZlbKRlG4L3++S/0DqqefWad31cPb+YxbFMdskeOSAeOSXn5Io0SJMw8kieySt5c56cF+fd+Zi2lpzZzA75Uc7oC2fDo84=</latexit>

+
@µa

fa
ē�µ�5e

LFV @ dimension 5



Light new physics vs Lepton Flavor

Accidental symmetries of the Standard Model might be broken by light new particles feebly coupled to the SM

These light particles naturally emerges in models where Lepton Flavor is broken spontaneously at high scale

(familon, axion, axion-like particles, majorons)

See. L. Calibbi, D.R., R. Ziegler, J. Zupan 2006.04795

<latexit sha1_base64="lvARl2ZYWBDDp7VjVqgqeH7Q8oU=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpRV0W3bisYB/QxjCZTtqhM0mYmQg1FH/FjQtF3Pof7vwbp20W2nrgcg/n3MvcOUHCmdKO820tLa+srq0XNoqbW9s7u/beflPFqSS0QWIey3aAFeUsog3NNKftRFIsAk5bwfB64rceqFQsju70KKGewP2IhYxgbSTfPjzrhhKTTPj4vjLOKmNkum+XnLIzBVokbk5KkKPu21/dXkxSQSNNOFaq4zqJ9jIsNSOcjovdVNEEkyHu046hERZUedn0+jE6MUoPhbE0FWk0VX9vZFgoNRKBmRRYD9S8NxH/8zqpDi+9jEVJqmlEZg+FKUc6RpMoUI9JSjQfGYKJZOZWRAbYpKFNYEUTgjv/5UXSrJTd83L1tlqqXeVxFOAIjuEUXLiAGtxAHRpA4BGe4RXerCfrxXq3PmajS1a+cwB/YH3+AGjylI8=</latexit>

+
m2

a

2
a2

<latexit sha1_base64="Pyf6AAOSWMqa0RlwtqnkuvqrDbg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEQShJKeqy6MZlBfuANobJdNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YOBwzj3cOydIOFPacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWENkjMY9kOsKKcCdrQTHPaTiTFUcBpKxheT/zWA5WKxeJOjxLqRbgvWMgI1kby7cOzbigxydxxFvr4vjJG3V6slW+XnLIzBVokbk5KkKPu218mR9KICk04VqrjOon2Miw1I5yOi91U0QSTIe7TjqECR1R52fT+MToxSg+FsTRPaDRVfycyHCk1igIzGWE9UPPeRPzP66Q6vPQyJpJUU0Fmi8KUIx2jSRmoxyQlmo8MwUQycysiA2z60KayoinBnf/yImlWyu55uXpbLdWu8joKcATHcAouXEANbqAODSDwCM/wCm/Wk/VivVsfs9ElK88cwB9Ynz9yFpXA</latexit>

+
1

f2
a

. . .

Heavy scale

<latexit sha1_base64="u2v1XHy4N6Q5QSD/By4KDT90KFA=">AAACDHicbVC7TsMwFL3hWcqrwMhiUSExVUmpoGMFC2OR6ENqQuW4TmvVTiLbQaqifAALv8LCAEKsfAAbf4PbZoCWI1k+Oudc2ff4MWdK2/a3tbK6tr6xWdgqbu/s7u2XDg7bKkokoS0S8Uh2fawoZyFtaaY57caSYuFz2vHH11O/80ClYlF4pycx9QQehixgBGsj9Utl4mqcuIoJhNxAYpLW3ZihoI/vq1kqzHWemZRdsWdAy8TJSRlyNPulL3cQkUTQUBOOleo5dqy9FEvNCKdZ0U0UjTEZ4yHtGRpiQZWXzpbJ0KlRBiiIpDmhRjP190SKhVIT4ZukwHqkFr2p+J/XS3RQ91IWxommIZk/FCQc6QhNm0EDJinRfGIIJpKZvyIywqYSbformhKcxZWXSbtacS4qtdtauXGV11GAYziBM3DgEhpwA01oAYFHeIZXeLOerBfr3fqYR1esfOYI/sD6/AHqfZrp</latexit>

c⌧ ⇠ 8⇡f2
a

m3
a

<latexit sha1_base64="xFYvn/OAMOC2cT7S+Bt7c1SzW0E=">AAACAHicbVC7SgNBFJ31GeNr1cLCZjAIVmFXgloGbSwsIpgHZEOYndwkQ2YfzNwVw7KNv2JjoYitn2Hn3zhJttDEAwOHc+7lzjl+LIVGx/m2lpZXVtfWCxvFza3tnV17b7+ho0RxqPNIRqrlMw1ShFBHgRJasQIW+BKa/uh64jcfQGkRhfc4jqETsEEo+oIzNFLXPvQGA3rbTT2ER0x7gMAxUlnWtUtO2ZmCLhI3JyWSo9a1v7xexJMAQuSSad12nRg7KVMouISs6CUaYsZHbABtQ0MWgO6k0wAZPTFKj/YjZV6IdKr+3khZoPU48M1kwHCo572J+J/XTrB/2UlFGCcIIZ8d6ieSYkQnbdCeUCawHBvCuBLmr5QPmWIcTWdFU4I7H3mRNM7K7nm5clcpVa/yOgrkiByTU+KSC1IlN6RG6oSTjDyTV/JmPVkv1rv1MRtdsvKdA/IH1ucPcPCW+g==</latexit>� Ldetector

not  accessible 

with dipoles 

Light pseudo-Goldstone bosons (or ALP) <latexit sha1_base64="klw5Ax/r2LfHcBebAbsGEfm3Hbo=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZK0atwV3bisYB/QhDCZTtuhM5MwMxFK6G+4caGIW3/GnX/jpK2gogcuHM65l3vviVNGlXacD6u0srq2vlHerGxt7+zuVfcPOirJJCZtnLBE9mKkCKOCtDXVjPRSSRCPGenGk+vC794TqWgi7vQ0JSFHI0GHFCNtpIBHKGAM8ijgWVStOfal59cbdejY9TPf8wrieL7jN6BrO3PUwBKtqPoeDBKccSI0ZkipvuukOsyR1BQzMqsEmSIpwhM0In1DBeJEhfn85hk8McoADhNpSmg4V79P5IgrNeWx6eRIj9VvrxD/8vqZHvphTkWaaSLwYtEwY1AnsAgADqgkWLOpIQhLam6FeIwkwtrEVDEhfH0K/ycdz3bPbfe2UWteLeMogyNwDE6BCy5AE9yAFmgDDFLwAJ7As5VZj9aL9bpoLVnLmUPwA9bbJy/dkc0=</latexit>

ma ⌧ mµ

<latexit sha1_base64="Jvzfjbvgih4r8EhG52gmYDtQWnc=">AAACH3icbZDLSsNAFIYn9V5vVZduBosgCCURrS5FNy4r2FZoajiZntShM0mYmQgl5E3c+CpuXCgi7vo2Ti8LbwcGPv7/HM6cP0wF18Z1R05pbn5hcWl5pby6tr6xWdnabukkUwybLBGJug1Bo+AxNg03Am9ThSBDge1wcDn22w+oNE/iGzNMsSuhH/OIMzBWCir1Qz9SwHI/BWU4iMCXGYUijwIo/BBUjoXfBynhzhpTCk4oBpWqW3MnRf+CN4MqmVUjqHz6vYRlEmPDBGjd8dzUdPPxUiawKPuZxhTYAPrYsRiDRN3NJ/cVdN8qPRolyr7Y0In6fSIHqfVQhrZTgrnXv72x+J/XyUx01s15nGYGYzZdFGWCmoSOw6I9rpAZMbQATHH7V8ruweZlbKRlG4L3++S/0DqqefWad31cPb+YxbFMdskeOSAeOSXn5Io0SJMw8kieySt5c56cF+fd+Zi2lpzZzA75Uc7oC2fDo84=</latexit>

+
@µa

fa
ē�µ�5e

LFV @ dimension 5



Light new physics vs Lepton Flavor

Accidental symmetries of the Standard Model might be broken by light new particles feebly coupled to the SM

These light particles naturally emerges in models where Lepton Flavor is broken spontaneously at high scale

(familon, axion, axion-like particles, majorons)

See. L. Calibbi, D.R., R. Ziegler, J. Zupan 2006.04795

<latexit sha1_base64="lvARl2ZYWBDDp7VjVqgqeH7Q8oU=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpRV0W3bisYB/QxjCZTtqhM0mYmQg1FH/FjQtF3Pof7vwbp20W2nrgcg/n3MvcOUHCmdKO820tLa+srq0XNoqbW9s7u/beflPFqSS0QWIey3aAFeUsog3NNKftRFIsAk5bwfB64rceqFQsju70KKGewP2IhYxgbSTfPjzrhhKTTPj4vjLOKmNkum+XnLIzBVokbk5KkKPu21/dXkxSQSNNOFaq4zqJ9jIsNSOcjovdVNEEkyHu046hERZUedn0+jE6MUoPhbE0FWk0VX9vZFgoNRKBmRRYD9S8NxH/8zqpDi+9jEVJqmlEZg+FKUc6RpMoUI9JSjQfGYKJZOZWRAbYpKFNYEUTgjv/5UXSrJTd83L1tlqqXeVxFOAIjuEUXLiAGtxAHRpA4BGe4RXerCfrxXq3PmajS1a+cwB/YH3+AGjylI8=</latexit>

+
m2

a

2
a2

axial and vectorial

LFV of the ALP

<latexit sha1_base64="Pyf6AAOSWMqa0RlwtqnkuvqrDbg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEQShJKeqy6MZlBfuANobJdNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YOBwzj3cOydIOFPacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWENkjMY9kOsKKcCdrQTHPaTiTFUcBpKxheT/zWA5WKxeJOjxLqRbgvWMgI1kby7cOzbigxydxxFvr4vjJG3V6slW+XnLIzBVokbk5KkKPu218mR9KICk04VqrjOon2Miw1I5yOi91U0QSTIe7TjqECR1R52fT+MToxSg+FsTRPaDRVfycyHCk1igIzGWE9UPPeRPzP66Q6vPQyJpJUU0Fmi8KUIx2jSRmoxyQlmo8MwUQycysiA2z60KayoinBnf/yImlWyu55uXpbLdWu8joKcATHcAouXEANbqAODSDwCM/wCm/Wk/VivVsfs9ElK88cwB9Ynz9yFpXA</latexit>

+
1

f2
a

. . .

Heavy scale

<latexit sha1_base64="u2v1XHy4N6Q5QSD/By4KDT90KFA=">AAACDHicbVC7TsMwFL3hWcqrwMhiUSExVUmpoGMFC2OR6ENqQuW4TmvVTiLbQaqifAALv8LCAEKsfAAbf4PbZoCWI1k+Oudc2ff4MWdK2/a3tbK6tr6xWdgqbu/s7u2XDg7bKkokoS0S8Uh2fawoZyFtaaY57caSYuFz2vHH11O/80ClYlF4pycx9QQehixgBGsj9Utl4mqcuIoJhNxAYpLW3ZihoI/vq1kqzHWemZRdsWdAy8TJSRlyNPulL3cQkUTQUBOOleo5dqy9FEvNCKdZ0U0UjTEZ4yHtGRpiQZWXzpbJ0KlRBiiIpDmhRjP190SKhVIT4ZukwHqkFr2p+J/XS3RQ91IWxommIZk/FCQc6QhNm0EDJinRfGIIJpKZvyIywqYSbformhKcxZWXSbtacS4qtdtauXGV11GAYziBM3DgEhpwA01oAYFHeIZXeLOerBfr3fqYR1esfOYI/sD6/AHqfZrp</latexit>

c⌧ ⇠ 8⇡f2
a

m3
a

<latexit sha1_base64="xFYvn/OAMOC2cT7S+Bt7c1SzW0E=">AAACAHicbVC7SgNBFJ31GeNr1cLCZjAIVmFXgloGbSwsIpgHZEOYndwkQ2YfzNwVw7KNv2JjoYitn2Hn3zhJttDEAwOHc+7lzjl+LIVGx/m2lpZXVtfWCxvFza3tnV17b7+ho0RxqPNIRqrlMw1ShFBHgRJasQIW+BKa/uh64jcfQGkRhfc4jqETsEEo+oIzNFLXPvQGA3rbTT2ER0x7gMAxUlnWtUtO2ZmCLhI3JyWSo9a1v7xexJMAQuSSad12nRg7KVMouISs6CUaYsZHbABtQ0MWgO6k0wAZPTFKj/YjZV6IdKr+3khZoPU48M1kwHCo572J+J/XTrB/2UlFGCcIIZ8d6ieSYkQnbdCeUCawHBvCuBLmr5QPmWIcTWdFU4I7H3mRNM7K7nm5clcpVa/yOgrkiByTU+KSC1IlN6RG6oSTjDyTV/JmPVkv1rv1MRtdsvKdA/IH1ucPcPCW+g==</latexit>� Ldetector

not  accessible 

with dipoles 

Light pseudo-Goldstone bosons (or ALP) <latexit sha1_base64="klw5Ax/r2LfHcBebAbsGEfm3Hbo=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZK0atwV3bisYB/QhDCZTtuhM5MwMxFK6G+4caGIW3/GnX/jpK2gogcuHM65l3vviVNGlXacD6u0srq2vlHerGxt7+zuVfcPOirJJCZtnLBE9mKkCKOCtDXVjPRSSRCPGenGk+vC794TqWgi7vQ0JSFHI0GHFCNtpIBHKGAM8ijgWVStOfal59cbdejY9TPf8wrieL7jN6BrO3PUwBKtqPoeDBKccSI0ZkipvuukOsyR1BQzMqsEmSIpwhM0In1DBeJEhfn85hk8McoADhNpSmg4V79P5IgrNeWx6eRIj9VvrxD/8vqZHvphTkWaaSLwYtEwY1AnsAgADqgkWLOpIQhLam6FeIwkwtrEVDEhfH0K/ycdz3bPbfe2UWteLeMogyNwDE6BCy5AE9yAFmgDDFLwAJ7As5VZj9aL9bpoLVnLmUPwA9bbJy/dkc0=</latexit>

ma ⌧ mµ

<latexit sha1_base64="Jvzfjbvgih4r8EhG52gmYDtQWnc=">AAACH3icbZDLSsNAFIYn9V5vVZduBosgCCURrS5FNy4r2FZoajiZntShM0mYmQgl5E3c+CpuXCgi7vo2Ti8LbwcGPv7/HM6cP0wF18Z1R05pbn5hcWl5pby6tr6xWdnabukkUwybLBGJug1Bo+AxNg03Am9ThSBDge1wcDn22w+oNE/iGzNMsSuhH/OIMzBWCir1Qz9SwHI/BWU4iMCXGYUijwIo/BBUjoXfBynhzhpTCk4oBpWqW3MnRf+CN4MqmVUjqHz6vYRlEmPDBGjd8dzUdPPxUiawKPuZxhTYAPrYsRiDRN3NJ/cVdN8qPRolyr7Y0In6fSIHqfVQhrZTgrnXv72x+J/XyUx01s15nGYGYzZdFGWCmoSOw6I9rpAZMbQATHH7V8ruweZlbKRlG4L3++S/0DqqefWad31cPb+YxbFMdskeOSAeOSXn5Io0SJMw8kieySt5c56cF+fd+Zi2lpzZzA75Uc7oC2fDo84=</latexit>

+
@µa

fa
ē�µ�5e

LFV @ dimension 5



Light new physics vs Lepton Flavor

Accidental symmetries of the Standard Model might be broken by light new particles feebly coupled to the SM

These light particles naturally emerges in models where Lepton Flavor is broken spontaneously at high scale

(familon, axion, axion-like particles, majorons)

See. L. Calibbi, D.R., R. Ziegler, J. Zupan 2006.04795

<latexit sha1_base64="lvARl2ZYWBDDp7VjVqgqeH7Q8oU=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpRV0W3bisYB/QxjCZTtqhM0mYmQg1FH/FjQtF3Pof7vwbp20W2nrgcg/n3MvcOUHCmdKO820tLa+srq0XNoqbW9s7u/beflPFqSS0QWIey3aAFeUsog3NNKftRFIsAk5bwfB64rceqFQsju70KKGewP2IhYxgbSTfPjzrhhKTTPj4vjLOKmNkum+XnLIzBVokbk5KkKPu21/dXkxSQSNNOFaq4zqJ9jIsNSOcjovdVNEEkyHu046hERZUedn0+jE6MUoPhbE0FWk0VX9vZFgoNRKBmRRYD9S8NxH/8zqpDi+9jEVJqmlEZg+FKUc6RpMoUI9JSjQfGYKJZOZWRAbYpKFNYEUTgjv/5UXSrJTd83L1tlqqXeVxFOAIjuEUXLiAGtxAHRpA4BGe4RXerCfrxXq3PmajS1a+cwB/YH3+AGjylI8=</latexit>

+
m2

a

2
a2

axial and vectorial

LFV of the ALP

<latexit sha1_base64="Pyf6AAOSWMqa0RlwtqnkuvqrDbg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEQShJKeqy6MZlBfuANobJdNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YOBwzj3cOydIOFPacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWENkjMY9kOsKKcCdrQTHPaTiTFUcBpKxheT/zWA5WKxeJOjxLqRbgvWMgI1kby7cOzbigxydxxFvr4vjJG3V6slW+XnLIzBVokbk5KkKPu218mR9KICk04VqrjOon2Miw1I5yOi91U0QSTIe7TjqECR1R52fT+MToxSg+FsTRPaDRVfycyHCk1igIzGWE9UPPeRPzP66Q6vPQyJpJUU0Fmi8KUIx2jSRmoxyQlmo8MwUQycysiA2z60KayoinBnf/yImlWyu55uXpbLdWu8joKcATHcAouXEANbqAODSDwCM/wCm/Wk/VivVsfs9ElK88cwB9Ynz9yFpXA</latexit>

+
1

f2
a

. . .

Heavy scale

<latexit sha1_base64="u2v1XHy4N6Q5QSD/By4KDT90KFA=">AAACDHicbVC7TsMwFL3hWcqrwMhiUSExVUmpoGMFC2OR6ENqQuW4TmvVTiLbQaqifAALv8LCAEKsfAAbf4PbZoCWI1k+Oudc2ff4MWdK2/a3tbK6tr6xWdgqbu/s7u2XDg7bKkokoS0S8Uh2fawoZyFtaaY57caSYuFz2vHH11O/80ClYlF4pycx9QQehixgBGsj9Utl4mqcuIoJhNxAYpLW3ZihoI/vq1kqzHWemZRdsWdAy8TJSRlyNPulL3cQkUTQUBOOleo5dqy9FEvNCKdZ0U0UjTEZ4yHtGRpiQZWXzpbJ0KlRBiiIpDmhRjP190SKhVIT4ZukwHqkFr2p+J/XS3RQ91IWxommIZk/FCQc6QhNm0EDJinRfGIIJpKZvyIywqYSbformhKcxZWXSbtacS4qtdtauXGV11GAYziBM3DgEhpwA01oAYFHeIZXeLOerBfr3fqYR1esfOYI/sD6/AHqfZrp</latexit>

c⌧ ⇠ 8⇡f2
a

m3
a

<latexit sha1_base64="xFYvn/OAMOC2cT7S+Bt7c1SzW0E=">AAACAHicbVC7SgNBFJ31GeNr1cLCZjAIVmFXgloGbSwsIpgHZEOYndwkQ2YfzNwVw7KNv2JjoYitn2Hn3zhJttDEAwOHc+7lzjl+LIVGx/m2lpZXVtfWCxvFza3tnV17b7+ho0RxqPNIRqrlMw1ShFBHgRJasQIW+BKa/uh64jcfQGkRhfc4jqETsEEo+oIzNFLXPvQGA3rbTT2ER0x7gMAxUlnWtUtO2ZmCLhI3JyWSo9a1v7xexJMAQuSSad12nRg7KVMouISs6CUaYsZHbABtQ0MWgO6k0wAZPTFKj/YjZV6IdKr+3khZoPU48M1kwHCo572J+J/XTrB/2UlFGCcIIZ8d6ieSYkQnbdCeUCawHBvCuBLmr5QPmWIcTWdFU4I7H3mRNM7K7nm5clcpVa/yOgrkiByTU+KSC1IlN6RG6oSTjDyTV/JmPVkv1rv1MRtdsvKdA/IH1ucPcPCW+g==</latexit>� Ldetector

not  accessible 

with dipoles 

Light pseudo-Goldstone bosons (or ALP) <latexit sha1_base64="klw5Ax/r2LfHcBebAbsGEfm3Hbo=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZK0atwV3bisYB/QhDCZTtuhM5MwMxFK6G+4caGIW3/GnX/jpK2gogcuHM65l3vviVNGlXacD6u0srq2vlHerGxt7+zuVfcPOirJJCZtnLBE9mKkCKOCtDXVjPRSSRCPGenGk+vC794TqWgi7vQ0JSFHI0GHFCNtpIBHKGAM8ijgWVStOfal59cbdejY9TPf8wrieL7jN6BrO3PUwBKtqPoeDBKccSI0ZkipvuukOsyR1BQzMqsEmSIpwhM0In1DBeJEhfn85hk8McoADhNpSmg4V79P5IgrNeWx6eRIj9VvrxD/8vqZHvphTkWaaSLwYtEwY1AnsAgADqgkWLOpIQhLam6FeIwkwtrEVDEhfH0K/ycdz3bPbfe2UWteLeMogyNwDE6BCy5AE9yAFmgDDFLwAJ7As5VZj9aL9bpoLVnLmUPwA9bbJy/dkc0=</latexit>

ma ⌧ mµ

<latexit sha1_base64="Jvzfjbvgih4r8EhG52gmYDtQWnc=">AAACH3icbZDLSsNAFIYn9V5vVZduBosgCCURrS5FNy4r2FZoajiZntShM0mYmQgl5E3c+CpuXCgi7vo2Ti8LbwcGPv7/HM6cP0wF18Z1R05pbn5hcWl5pby6tr6xWdnabukkUwybLBGJug1Bo+AxNg03Am9ThSBDge1wcDn22w+oNE/iGzNMsSuhH/OIMzBWCir1Qz9SwHI/BWU4iMCXGYUijwIo/BBUjoXfBynhzhpTCk4oBpWqW3MnRf+CN4MqmVUjqHz6vYRlEmPDBGjd8dzUdPPxUiawKPuZxhTYAPrYsRiDRN3NJ/cVdN8qPRolyr7Y0In6fSIHqfVQhrZTgrnXv72x+J/XyUx01s15nGYGYzZdFGWCmoSOw6I9rpAZMbQATHH7V8ruweZlbKRlG4L3++S/0DqqefWad31cPb+YxbFMdskeOSAeOSXn5Io0SJMw8kieySt5c56cF+fd+Zi2lpzZzA75Uc7oC2fDo84=</latexit>

+
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fa
ē�µ�5e

electron coupling

of the ALP

LFV @ dimension 5



Light new physics vs Lepton Flavor

Accidental symmetries of the Standard Model might be broken by light new particles feebly coupled to the SM

These light particles naturally emerges in models where Lepton Flavor is broken spontaneously at high scale

(familon, axion, axion-like particles, majorons)

See. L. Calibbi, D.R., R. Ziegler, J. Zupan 2006.04795

<latexit sha1_base64="lvARl2ZYWBDDp7VjVqgqeH7Q8oU=">AAAB/XicbVDLSsNAFL3xWesrPnZuBosgCCUpRV0W3bisYB/QxjCZTtqhM0mYmQg1FH/FjQtF3Pof7vwbp20W2nrgcg/n3MvcOUHCmdKO820tLa+srq0XNoqbW9s7u/beflPFqSS0QWIey3aAFeUsog3NNKftRFIsAk5bwfB64rceqFQsju70KKGewP2IhYxgbSTfPjzrhhKTTPj4vjLOKmNkum+XnLIzBVokbk5KkKPu21/dXkxSQSNNOFaq4zqJ9jIsNSOcjovdVNEEkyHu046hERZUedn0+jE6MUoPhbE0FWk0VX9vZFgoNRKBmRRYD9S8NxH/8zqpDi+9jEVJqmlEZg+FKUc6RpMoUI9JSjQfGYKJZOZWRAbYpKFNYEUTgjv/5UXSrJTd83L1tlqqXeVxFOAIjuEUXLiAGtxAHRpA4BGe4RXerCfrxXq3PmajS1a+cwB/YH3+AGjylI8=</latexit>

+
m2

a

2
a2

axial and vectorial

LFV of the ALP

<latexit sha1_base64="Pyf6AAOSWMqa0RlwtqnkuvqrDbg=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEQShJKeqy6MZlBfuANobJdNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YOBwzj3cOydIOFPacb6tpeWV1bX1wkZxc2t7Z9fe22+qOJWENkjMY9kOsKKcCdrQTHPaTiTFUcBpKxheT/zWA5WKxeJOjxLqRbgvWMgI1kby7cOzbigxydxxFvr4vjJG3V6slW+XnLIzBVokbk5KkKPu218mR9KICk04VqrjOon2Miw1I5yOi91U0QSTIe7TjqECR1R52fT+MToxSg+FsTRPaDRVfycyHCk1igIzGWE9UPPeRPzP66Q6vPQyJpJUU0Fmi8KUIx2jSRmoxyQlmo8MwUQycysiA2z60KayoinBnf/yImlWyu55uXpbLdWu8joKcATHcAouXEANbqAODSDwCM/wCm/Wk/VivVsfs9ElK88cwB9Ynz9yFpXA</latexit>

+
1

f2
a

. . .

Heavy scale

<latexit sha1_base64="u2v1XHy4N6Q5QSD/By4KDT90KFA=">AAACDHicbVC7TsMwFL3hWcqrwMhiUSExVUmpoGMFC2OR6ENqQuW4TmvVTiLbQaqifAALv8LCAEKsfAAbf4PbZoCWI1k+Oudc2ff4MWdK2/a3tbK6tr6xWdgqbu/s7u2XDg7bKkokoS0S8Uh2fawoZyFtaaY57caSYuFz2vHH11O/80ClYlF4pycx9QQehixgBGsj9Utl4mqcuIoJhNxAYpLW3ZihoI/vq1kqzHWemZRdsWdAy8TJSRlyNPulL3cQkUTQUBOOleo5dqy9FEvNCKdZ0U0UjTEZ4yHtGRpiQZWXzpbJ0KlRBiiIpDmhRjP190SKhVIT4ZukwHqkFr2p+J/XS3RQ91IWxommIZk/FCQc6QhNm0EDJinRfGIIJpKZvyIywqYSbformhKcxZWXSbtacS4qtdtauXGV11GAYziBM3DgEhpwA01oAYFHeIZXeLOerBfr3fqYR1esfOYI/sD6/AHqfZrp</latexit>

c⌧ ⇠ 8⇡f2
a

m3
a

<latexit sha1_base64="xFYvn/OAMOC2cT7S+Bt7c1SzW0E=">AAACAHicbVC7SgNBFJ31GeNr1cLCZjAIVmFXgloGbSwsIpgHZEOYndwkQ2YfzNwVw7KNv2JjoYitn2Hn3zhJttDEAwOHc+7lzjl+LIVGx/m2lpZXVtfWCxvFza3tnV17b7+ho0RxqPNIRqrlMw1ShFBHgRJasQIW+BKa/uh64jcfQGkRhfc4jqETsEEo+oIzNFLXPvQGA3rbTT2ER0x7gMAxUlnWtUtO2ZmCLhI3JyWSo9a1v7xexJMAQuSSad12nRg7KVMouISs6CUaYsZHbABtQ0MWgO6k0wAZPTFKj/YjZV6IdKr+3khZoPU48M1kwHCo572J+J/XTrB/2UlFGCcIIZ8d6ieSYkQnbdCeUCawHBvCuBLmr5QPmWIcTWdFU4I7H3mRNM7K7nm5clcpVa/yOgrkiByTU+KSC1IlN6RG6oSTjDyTV/JmPVkv1rv1MRtdsvKdA/IH1ucPcPCW+g==</latexit>� Ldetector

not  accessible 

with dipoles 

Light pseudo-Goldstone bosons (or ALP) <latexit sha1_base64="klw5Ax/r2LfHcBebAbsGEfm3Hbo=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFZK0atwV3bisYB/QhDCZTtuhM5MwMxFK6G+4caGIW3/GnX/jpK2gogcuHM65l3vviVNGlXacD6u0srq2vlHerGxt7+zuVfcPOirJJCZtnLBE9mKkCKOCtDXVjPRSSRCPGenGk+vC794TqWgi7vQ0JSFHI0GHFCNtpIBHKGAM8ijgWVStOfal59cbdejY9TPf8wrieL7jN6BrO3PUwBKtqPoeDBKccSI0ZkipvuukOsyR1BQzMqsEmSIpwhM0In1DBeJEhfn85hk8McoADhNpSmg4V79P5IgrNeWx6eRIj9VvrxD/8vqZHvphTkWaaSLwYtEwY1AnsAgADqgkWLOpIQhLam6FeIwkwtrEVDEhfH0K/ycdz3bPbfe2UWteLeMogyNwDE6BCy5AE9yAFmgDDFLwAJ7As5VZj9aL9bpoLVnLmUPwA9bbJy/dkc0=</latexit>

ma ⌧ mµ

<latexit sha1_base64="Jvzfjbvgih4r8EhG52gmYDtQWnc=">AAACH3icbZDLSsNAFIYn9V5vVZduBosgCCURrS5FNy4r2FZoajiZntShM0mYmQgl5E3c+CpuXCgi7vo2Ti8LbwcGPv7/HM6cP0wF18Z1R05pbn5hcWl5pby6tr6xWdnabukkUwybLBGJug1Bo+AxNg03Am9ThSBDge1wcDn22w+oNE/iGzNMsSuhH/OIMzBWCir1Qz9SwHI/BWU4iMCXGYUijwIo/BBUjoXfBynhzhpTCk4oBpWqW3MnRf+CN4MqmVUjqHz6vYRlEmPDBGjd8dzUdPPxUiawKPuZxhTYAPrYsRiDRN3NJ/cVdN8qPRolyr7Y0In6fSIHqfVQhrZTgrnXv72x+J/XyUx01s15nGYGYzZdFGWCmoSOw6I9rpAZMbQATHH7V8ruweZlbKRlG4L3++S/0DqqefWad31cPb+YxbFMdskeOSAeOSXn5Io0SJMw8kieySt5c56cF+fd+Zi2lpzZzA75Uc7oC2fDo84=</latexit>

+
@µa

fa
ē�µ�5e

electron coupling

of the ALP

Interplay between flavor experiments and astrophysics

LFV @ dimension 5



Light new physics experimental paradigm

Hunt for rare muon decays with missing energy 

<latexit sha1_base64="hLAffurJ47+Er8cB70j72Cw+9rA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ad2hpJJ77ShmcyQZIRS+hduXCji1r9x59+YtrPQ1gOBwzn3kntOmAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+Hodua3n1BpnsgHM04xiOlA8ogzaqz06MeZbxKChPbKFbfqzkFWiZeTCuRo9Mpffj9hWYzSMEG17npuaoIJVYYzgdOSn2lMKRvRAXYtlTRGHUzmF0/JmVX6JEqUfdKQufp7Y0JjrcdxaCdjaoZ62ZuJ/3ndzETXwYTLNDMo2eKjKBPEhpzFJ32ukBkxtoQyxe2thA2poszYkkq2BG858ippXVS9y2rtvlap3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB48KQag==</latexit>

µ ! ea Huge irreducible background from Michel
<latexit sha1_base64="nD+gyeAisbs5RaV8/jyRmdUzJog=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiRS1GXRjcsK9gFNKJPpTTt0MgnzEEoo+CtuXCji1u9w5984bbPQ1gPDHM65l3vviTLOlPa8b2dldW19Y7O0Vd7e2d3bdw8OWyo1kkKTpjyVnYgo4ExAUzPNoZNJIEnEoR2Nbqd++xGkYql40OMMwoQMBIsZJdpKPfc4SEygUww4ECaIiMztP+m5Fa/qzYCXiV+QCirQ6LlfQT+lJgGhKSdKdX0v02FOpGaUw6QcGAUZoSMygK6lgiSgwny2/gSfWaWP41TaJzSeqb87cpIoNU4iW5kQPVSL3lT8z+saHV+HOROZ0SDofFBsOLb3TrPAfSaBaj62hFDJ7K6YDokkVNvEyjYEf/HkZdK6qPqX1dp9rVK/KeIooRN0is6Rj65QHd2hBmoiinL0jF7Rm/PkvDjvzse8dMUpeo7QHzifPzyRla8=</latexit>

µ ! e⌫⌫̄

See. TWIST 1409.0638 



Light new physics experimental paradigm

Hunt for rare muon decays with missing energy 

<latexit sha1_base64="hLAffurJ47+Er8cB70j72Cw+9rA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ad2hpJJ77ShmcyQZIRS+hduXCji1r9x59+YtrPQ1gOBwzn3kntOmAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+Hodua3n1BpnsgHM04xiOlA8ogzaqz06MeZbxKChPbKFbfqzkFWiZeTCuRo9Mpffj9hWYzSMEG17npuaoIJVYYzgdOSn2lMKRvRAXYtlTRGHUzmF0/JmVX6JEqUfdKQufp7Y0JjrcdxaCdjaoZ62ZuJ/3ndzETXwYTLNDMo2eKjKBPEhpzFJ32ukBkxtoQyxe2thA2poszYkkq2BG858ippXVS9y2rtvlap3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB48KQag==</latexit>
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<latexit sha1_base64="nD+gyeAisbs5RaV8/jyRmdUzJog=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiRS1GXRjcsK9gFNKJPpTTt0MgnzEEoo+CtuXCji1u9w5984bbPQ1gPDHM65l3vviTLOlPa8b2dldW19Y7O0Vd7e2d3bdw8OWyo1kkKTpjyVnYgo4ExAUzPNoZNJIEnEoR2Nbqd++xGkYql40OMMwoQMBIsZJdpKPfc4SEygUww4ECaIiMztP+m5Fa/qzYCXiV+QCirQ6LlfQT+lJgGhKSdKdX0v02FOpGaUw6QcGAUZoSMygK6lgiSgwny2/gSfWaWP41TaJzSeqb87cpIoNU4iW5kQPVSL3lT8z+saHV+HOROZ0SDofFBsOLb3TrPAfSaBaj62hFDJ7K6YDokkVNvEyjYEf/HkZdK6qPqX1dp9rVK/KeIooRN0is6Rj65QHd2hBmoiinL0jF7Rm/PkvDjvzse8dMUpeo7QHzifPzyRla8=</latexit>

µ ! e⌫⌫̄

See. TWIST 1409.0638 

See. L. Calibbi, D.R., R. Ziegler, J. Zupan 2006.04795
Muon polarization can help discriminating the signal

bkd  suppressed in the 

fwd region 



Light new physics experimental paradigm

Hunt for rare muon decays with missing energy 

<latexit sha1_base64="hLAffurJ47+Er8cB70j72Cw+9rA=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxIUZdFNy4r2Ad2hpJJ77ShmcyQZIRS+hduXCji1r9x59+YtrPQ1gOBwzn3kntOmAqujet+O4W19Y3NreJ2aWd3b/+gfHjU0kmmGDZZIhLVCalGwSU2DTcCO6lCGocC2+Hodua3n1BpnsgHM04xiOlA8ogzaqz06MeZbxKChPbKFbfqzkFWiZeTCuRo9Mpffj9hWYzSMEG17npuaoIJVYYzgdOSn2lMKRvRAXYtlTRGHUzmF0/JmVX6JEqUfdKQufp7Y0JjrcdxaCdjaoZ62ZuJ/3ndzETXwYTLNDMo2eKjKBPEhpzFJ32ukBkxtoQyxe2thA2poszYkkq2BG858ippXVS9y2rtvlap3+R1FOEETuEcPLiCOtxBA5rAQMIzvMKbo50X5935WIwWnHznGP7A+fwB48KQag==</latexit>

µ ! ea Huge irreducible background from Michel
<latexit sha1_base64="nD+gyeAisbs5RaV8/jyRmdUzJog=">AAAB/nicbVDLSsNAFJ34rPUVFVduBovgqiRS1GXRjcsK9gFNKJPpTTt0MgnzEEoo+CtuXCji1u9w5984bbPQ1gPDHM65l3vviTLOlPa8b2dldW19Y7O0Vd7e2d3bdw8OWyo1kkKTpjyVnYgo4ExAUzPNoZNJIEnEoR2Nbqd++xGkYql40OMMwoQMBIsZJdpKPfc4SEygUww4ECaIiMztP+m5Fa/qzYCXiV+QCirQ6LlfQT+lJgGhKSdKdX0v02FOpGaUw6QcGAUZoSMygK6lgiSgwny2/gSfWaWP41TaJzSeqb87cpIoNU4iW5kQPVSL3lT8z+saHV+HOROZ0SDofFBsOLb3TrPAfSaBaj62hFDJ7K6YDokkVNvEyjYEf/HkZdK6qPqX1dp9rVK/KeIooRN0is6Rj65QHd2hBmoiinL0jF7Rm/PkvDjvzse8dMUpeo7QHzifPzyRla8=</latexit>

µ ! e⌫⌫̄

See. TWIST 1409.0638 

See. L. Calibbi, D.R., R. Ziegler, J. Zupan 2006.04795
Muon polarization can help discriminating the signal

bkd  suppressed in the 

fwd region 

<latexit sha1_base64="ZuwwM5ONnW6kJpZ346xfidOWoUg=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCp7IrRT0WvXisYD+gu5TZNG1Dk+ySZJWy9qd48aCIV3+JN/+NabsHbX0w8Hhvhpl5UcKZNp737RTW1jc2t4rbpZ3dvf0Dt3zY0nGqCG2SmMeqE4GmnEnaNMxw2kkUBRFx2o7GNzO//UCVZrG8N5OEhgKGkg0YAWOlnlsORBqYGFMMOBiCENBzK17VmwOvEj8nFZSj0XO/gn5MUkGlIRy07vpeYsIMlGGE02kpSDVNgIxhSLuWShBUh9n89Ck+tUofD2JlSxo8V39PZCC0nojIdgowI73szcT/vG5qBldhxmSSGirJYtEg5dj+OssB95mixPCJJUAUs7diMgIFxNi0SjYEf/nlVdI6r/oX1dpdrVK/zuMoomN0gs6Qjy5RHd2iBmoigh7RM3pFb86T8+K8Ox+L1oKTzxyhP3A+fwBGlpNg</latexit>

µ ! ea� The extra photon helps constructing a missing mass distribution 

which is not used for calibration

The price to pay is a reduced signal by 
<latexit sha1_base64="iLPoET+aSvaXAEeHjoiVM/fXr2g=">AAACHHicbVBNS8NAEN3U7/oV9ehlsQieSlKLehRF8KhgbaFbwmS7aZfuJmF3I5SQH+LFv+LFgyJePAj+G7cfB219MPB4b4aZeWEquDae9+2UFhaXlldW18rrG5tb2+7O7r1OMkVZgyYiUa0QNBM8Zg3DjWCtVDGQoWDNcHA58psPTGmexHdmmLKOhF7MI07BWClwj4nmkkQKaE5ApH0o8hpJeUFE0sMTvXYVkB5IaS0ZEJkVgVvxqt4YeJ74U1JBU9wE7ifpJjSTLDZUgNZt30tNJwdlOBWsKJNMsxToAHqsbWkMkulOPn6uwIdW6eIoUbZig8fq74kcpNZDGdpOCaavZ72R+J/Xzkx01sl5nGaGxXSyKMoENgkeJYW7XDFqxNASoIrbWzHtg03E2DzLNgR/9uV5cl+r+ifV+m29cn4xjWMV7aMDdIR8dIrO0TW6QQ1E0SN6Rq/ozXlyXpx352PSWnKmM3voD5yvH5H7ou0=</latexit>

⇠ ↵

2⇡
log
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mµ

See. S. Knapen and Y. Jho 2203.11222 

https://arxiv.org/abs/2203.11222
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<latexit sha1_base64="ZuwwM5ONnW6kJpZ346xfidOWoUg=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCp7IrRT0WvXisYD+gu5TZNG1Dk+ySZJWy9qd48aCIV3+JN/+NabsHbX0w8Hhvhpl5UcKZNp737RTW1jc2t4rbpZ3dvf0Dt3zY0nGqCG2SmMeqE4GmnEnaNMxw2kkUBRFx2o7GNzO//UCVZrG8N5OEhgKGkg0YAWOlnlsORBqYGFMMOBiCENBzK17VmwOvEj8nFZSj0XO/gn5MUkGlIRy07vpeYsIMlGGE02kpSDVNgIxhSLuWShBUh9n89Ck+tUofD2JlSxo8V39PZCC0nojIdgowI73szcT/vG5qBldhxmSSGirJYtEg5dj+OssB95mixPCJJUAUs7diMgIFxNi0SjYEf/nlVdI6r/oX1dpdrVK/zuMoomN0gs6Qjy5RHd2iBmoigh7RM3pFb86T8+K8Ox+L1oKTzxyhP3A+fwBGlpNg</latexit>

µ ! ea� The extra photon helps constructing a missing mass distribution 

which is not used for calibration

The price to pay is a reduced signal by 
<latexit sha1_base64="iLPoET+aSvaXAEeHjoiVM/fXr2g=">AAACHHicbVBNS8NAEN3U7/oV9ehlsQieSlKLehRF8KhgbaFbwmS7aZfuJmF3I5SQH+LFv+LFgyJePAj+G7cfB219MPB4b4aZeWEquDae9+2UFhaXlldW18rrG5tb2+7O7r1OMkVZgyYiUa0QNBM8Zg3DjWCtVDGQoWDNcHA58psPTGmexHdmmLKOhF7MI07BWClwj4nmkkQKaE5ApH0o8hpJeUFE0sMTvXYVkB5IaS0ZEJkVgVvxqt4YeJ74U1JBU9wE7ifpJjSTLDZUgNZt30tNJwdlOBWsKJNMsxToAHqsbWkMkulOPn6uwIdW6eIoUbZig8fq74kcpNZDGdpOCaavZ72R+J/Xzkx01sl5nGaGxXSyKMoENgkeJYW7XDFqxNASoIrbWzHtg03E2DzLNgR/9uV5cl+r+ifV+m29cn4xjWMV7aMDdIR8dIrO0TW6QQ1E0SN6Rq/ozXlyXpx352PSWnKmM3voD5yvH5H7ou0=</latexit>
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See. S. Knapen and Y. Jho 2203.11222 

For left-handed couplings the limitation are large systematics

too large bkd

https://arxiv.org/abs/2203.11222
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in the positron energy measurement
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<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)
<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

STATUS for left-handed LFV ALP

Bound from Crystal Box
suffers from uncertainty 


in the positron energy measurement

It is remarkable that present experiments  are 

already stronger than cooling bounds!

TWIST bound suffers from large 

systematic uncertainties 

See. TWIST 1409.0638 



What MEG can teach us about LFV axions?
MEG-RMD search 1312.3217

<latexit sha1_base64="FEb1QTSkNdpVgRvy9N0Kri4UI2s=">AAACGXicbVDLSsNAFJ34rPUVdeHCzWARXEhIpGg3QtGNK6lgH9DEMJlM2qEzSZiZCCXkS1y61Y9wJ25d+Q3+hNPHwrYeGDiccy9n7glSRqWy7W9jaXlldW29tFHe3Nre2TX39lsyyQQmTZywRHQCJAmjMWkqqhjppIIgHjDSDgY3I7/9RISkSfyghinxOOrFNKIYKS355uGd7/LsyrFqrqKcSOjYj7lTLXyzYlv2GHCROFNSAVM0fPPHDROccRIrzJCUXcdOlZcjoShmpCi7mSQpwgPUI11NY6TDvHx8QAFPtBLCKBH6xQqO1b8bOeJSDnmgJzlSfTnvjcT/vG6mopqX0zjNFInxJCjKGFQJHLUBQyoIVmyoCcKC6r9C3EcCYaU7m0kJAn4m9WF9EhZl3Y4z38UiaZ1bzoVVva9W6tfTnkrgCByDU+CAS1AHt6ABmgCDAryAV/BmPBvvxofxORldMqY7B2AGxtcvz+qfYQ==</latexit>

Nµ = 1.8⇥ 1014 collected in 2009-2010
<latexit sha1_base64="QyJe/FpZKrGWNHkgq6V23vA7t6w=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4kDIjRV0W3bisYFXoDOVO5rYNTTJDkhHK0IVf4tKtfoQ7cSt+gz9hWrvwdSHkcM693HtOnAlurO+/e6W5+YXFpfJyZWV1bX2jurl1ZdJcM2yzVKT6JgaDgitsW24F3mQaQcYCr+Ph2US/vkVteKou7SjDSEJf8R5nYB3Vre6EMg9tSpGGKg9j0IX7x2EfpIRutebX/WnRvyCYgRqZVatb/QiTlOUSlWUCjOkEfmajArTlTOC4EuYGM2BD6GPHQQUSTVRMTYzpnmMS2ku1e8rSKft9ogBpzEjGrlOCHZjf2oT8T+vktncSFVxluUXFvhb1ckGd60kiNOEamRUjB4Bp7m6lbAAamHW5/dgSx/LAOGMDTMYVl07wO4u/4OqwHhzVGxeNWvN0llOZ7JBdsk8Cckya5Jy0SJswckceyCN58u69Z+/Fe/1qLXmzmW3yo7y3T4aMopg=</latexit>

µ ! e⌫⌫̄�The goal was to observe the RMD 

over the bkd of random coincidences (RC): pileup of 
<latexit sha1_base64="QyJe/FpZKrGWNHkgq6V23vA7t6w=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4kDIjRV0W3bisYFXoDOVO5rYNTTJDkhHK0IVf4tKtfoQ7cSt+gz9hWrvwdSHkcM693HtOnAlurO+/e6W5+YXFpfJyZWV1bX2jurl1ZdJcM2yzVKT6JgaDgitsW24F3mQaQcYCr+Ph2US/vkVteKou7SjDSEJf8R5nYB3Vre6EMg9tSpGGKg9j0IX7x2EfpIRutebX/WnRvyCYgRqZVatb/QiTlOUSlWUCjOkEfmajArTlTOC4EuYGM2BD6GPHQQUSTVRMTYzpnmMS2ku1e8rSKft9ogBpzEjGrlOCHZjf2oT8T+vktncSFVxluUXFvhb1ckGd60kiNOEamRUjB4Bp7m6lbAAamHW5/dgSx/LAOGMDTMYVl07wO4u/4OqwHhzVGxeNWvN0llOZ7JBdsk8Cckya5Jy0SJswckceyCN58u69Z+/Fe/1qLXmzmW3yo7y3T4aMopg=</latexit>

µ ! e⌫⌫̄�
<latexit sha1_base64="97dgDTMBNMjoxOi/vK7i0AIiGfg=">AAACF3icbVDLSgMxFM34rPU1Kq7cBIvgQsqMFHVZdOOygn1AZyiZ9LYNTTJDkhHK0A9x6VY/wp24dek3+BOm7Sxs64GQwzn3cu89UcKZNp737aysrq1vbBa2its7u3v77sFhQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPh3cRvPoHSLJaPZpRAKEhfsh6jxFip4x4HIg1MjAEHMg0iojL7jztuySt7U+Bl4uekhHLUOu5P0I1pKkAayonWbd9LTJgRZRjlMC4GqYaE0CHpQ9tSSQToMJuuP8ZnVuniXqzskwZP1b8dGRFaj0RkKwUxA73oTcT/vHZqejdhxmSSGpB0NqiXcmzvnWSBu0wBNXxkCaGK2V0xHRBFqLGJzU2JInGh7WED6I6LNh1/MYtl0rgs+1flykOlVL3NcyqgE3SKzpGPrlEV3aMaqiOKMvSCXtGb8+y8Ox/O56x0xcl7jtAcnK9fnICf/Q==</latexit>

µ ! e⌫⌫̄<latexit sha1_base64="yuU+T5xTmgfo4TNlCEgrsxrOSrQ=">AAACAXicbVDLSgNBEJyNrxhfUY9eBoMgKGFXgnoMevGYgHlAsoTZ2U4yZGZ2mZkVwpKTR6/6Ed7Eq1/iN/gTTpI9mMSChqKqm+6uIOZMG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEUWjQiEeqHRANnEloGGY4tGMFRAQcWsHofuq3nkBpFslHM47BF2QgWZ9RYqxUv+gVS27ZnQGvEi8jJZSh1iv+dMOIJgKkoZxo3fHc2PgpUYZRDpNCN9EQEzoiA+hYKokA7aezQyf4zCoh7kfKljR4pv6dSInQeiwC2ymIGeplbyr+53US07/1UybjxICk80X9hGMT4enXOGQKqOFjSwhVzN6K6ZAoQo3NZmFLEIhLbR8bQjgp2HS85SxWSfOq7F2XK/VKqXqX5ZRHJ+gUnSMP3aAqekA11EAUAXpBr+jNeXbenQ/nc96ac7KZY7QA5+sXB5mXBg==</latexit>

+



What MEG can teach us about LFV axions?
MEG-RMD search 1312.3217

<latexit sha1_base64="FEb1QTSkNdpVgRvy9N0Kri4UI2s=">AAACGXicbVDLSsNAFJ34rPUVdeHCzWARXEhIpGg3QtGNK6lgH9DEMJlM2qEzSZiZCCXkS1y61Y9wJ25d+Q3+hNPHwrYeGDiccy9n7glSRqWy7W9jaXlldW29tFHe3Nre2TX39lsyyQQmTZywRHQCJAmjMWkqqhjppIIgHjDSDgY3I7/9RISkSfyghinxOOrFNKIYKS355uGd7/LsyrFqrqKcSOjYj7lTLXyzYlv2GHCROFNSAVM0fPPHDROccRIrzJCUXcdOlZcjoShmpCi7mSQpwgPUI11NY6TDvHx8QAFPtBLCKBH6xQqO1b8bOeJSDnmgJzlSfTnvjcT/vG6mopqX0zjNFInxJCjKGFQJHLUBQyoIVmyoCcKC6r9C3EcCYaU7m0kJAn4m9WF9EhZl3Y4z38UiaZ1bzoVVva9W6tfTnkrgCByDU+CAS1AHt6ABmgCDAryAV/BmPBvvxofxORldMqY7B2AGxtcvz+qfYQ==</latexit>

Nµ = 1.8⇥ 1014 collected in 2009-2010
<latexit sha1_base64="QyJe/FpZKrGWNHkgq6V23vA7t6w=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4kDIjRV0W3bisYFXoDOVO5rYNTTJDkhHK0IVf4tKtfoQ7cSt+gz9hWrvwdSHkcM693HtOnAlurO+/e6W5+YXFpfJyZWV1bX2jurl1ZdJcM2yzVKT6JgaDgitsW24F3mQaQcYCr+Ph2US/vkVteKou7SjDSEJf8R5nYB3Vre6EMg9tSpGGKg9j0IX7x2EfpIRutebX/WnRvyCYgRqZVatb/QiTlOUSlWUCjOkEfmajArTlTOC4EuYGM2BD6GPHQQUSTVRMTYzpnmMS2ku1e8rSKft9ogBpzEjGrlOCHZjf2oT8T+vktncSFVxluUXFvhb1ckGd60kiNOEamRUjB4Bp7m6lbAAamHW5/dgSx/LAOGMDTMYVl07wO4u/4OqwHhzVGxeNWvN0llOZ7JBdsk8Cckya5Jy0SJswckceyCN58u69Z+/Fe/1qLXmzmW3yo7y3T4aMopg=</latexit>

µ ! e⌫⌫̄�The goal was to observe the RMD 

over the bkd of random coincidences (RC): pileup of 
<latexit sha1_base64="QyJe/FpZKrGWNHkgq6V23vA7t6w=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4kDIjRV0W3bisYFXoDOVO5rYNTTJDkhHK0IVf4tKtfoQ7cSt+gz9hWrvwdSHkcM693HtOnAlurO+/e6W5+YXFpfJyZWV1bX2jurl1ZdJcM2yzVKT6JgaDgitsW24F3mQaQcYCr+Ph2US/vkVteKou7SjDSEJf8R5nYB3Vre6EMg9tSpGGKg9j0IX7x2EfpIRutebX/WnRvyCYgRqZVatb/QiTlOUSlWUCjOkEfmajArTlTOC4EuYGM2BD6GPHQQUSTVRMTYzpnmMS2ku1e8rSKft9ogBpzEjGrlOCHZjf2oT8T+vktncSFVxluUXFvhb1ckGd60kiNOEamRUjB4Bp7m6lbAAamHW5/dgSx/LAOGMDTMYVl07wO4u/4OqwHhzVGxeNWvN0llOZ7JBdsk8Cckya5Jy0SJswckceyCN58u69Z+/Fe/1qLXmzmW3yo7y3T4aMopg=</latexit>

µ ! e⌫⌫̄�
<latexit sha1_base64="97dgDTMBNMjoxOi/vK7i0AIiGfg=">AAACF3icbVDLSgMxFM34rPU1Kq7cBIvgQsqMFHVZdOOygn1AZyiZ9LYNTTJDkhHK0A9x6VY/wp24dek3+BOm7Sxs64GQwzn3cu89UcKZNp737aysrq1vbBa2its7u3v77sFhQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPh3cRvPoHSLJaPZpRAKEhfsh6jxFip4x4HIg1MjAEHMg0iojL7jztuySt7U+Bl4uekhHLUOu5P0I1pKkAayonWbd9LTJgRZRjlMC4GqYaE0CHpQ9tSSQToMJuuP8ZnVuniXqzskwZP1b8dGRFaj0RkKwUxA73oTcT/vHZqejdhxmSSGpB0NqiXcmzvnWSBu0wBNXxkCaGK2V0xHRBFqLGJzU2JInGh7WED6I6LNh1/MYtl0rgs+1flykOlVL3NcyqgE3SKzpGPrlEV3aMaqiOKMvSCXtGb8+y8Ox/O56x0xcl7jtAcnK9fnICf/Q==</latexit>

µ ! e⌫⌫̄<latexit sha1_base64="yuU+T5xTmgfo4TNlCEgrsxrOSrQ=">AAACAXicbVDLSgNBEJyNrxhfUY9eBoMgKGFXgnoMevGYgHlAsoTZ2U4yZGZ2mZkVwpKTR6/6Ed7Eq1/iN/gTTpI9mMSChqKqm+6uIOZMG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEUWjQiEeqHRANnEloGGY4tGMFRAQcWsHofuq3nkBpFslHM47BF2QgWZ9RYqxUv+gVS27ZnQGvEi8jJZSh1iv+dMOIJgKkoZxo3fHc2PgpUYZRDpNCN9EQEzoiA+hYKokA7aezQyf4zCoh7kfKljR4pv6dSInQeiwC2ymIGeplbyr+53US07/1UybjxICk80X9hGMT4enXOGQKqOFjSwhVzN6K6ZAoQo3NZmFLEIhLbR8bQjgp2HS85SxWSfOq7F2XK/VKqXqX5ZRHJ+gUnSMP3aAqekA11EAUAXpBr+jNeXbenQ/nc96ac7KZY7QA5+sXB5mXBg==</latexit>

+

missing mass distribution of the bkd 
obtained with an home brew MC normalized 
to the offline number of RMD and RC events 
observed. 



What MEG can teach us about LFV axions?
MEG-RMD search 1312.3217

<latexit sha1_base64="FEb1QTSkNdpVgRvy9N0Kri4UI2s=">AAACGXicbVDLSsNAFJ34rPUVdeHCzWARXEhIpGg3QtGNK6lgH9DEMJlM2qEzSZiZCCXkS1y61Y9wJ25d+Q3+hNPHwrYeGDiccy9n7glSRqWy7W9jaXlldW29tFHe3Nre2TX39lsyyQQmTZywRHQCJAmjMWkqqhjppIIgHjDSDgY3I7/9RISkSfyghinxOOrFNKIYKS355uGd7/LsyrFqrqKcSOjYj7lTLXyzYlv2GHCROFNSAVM0fPPHDROccRIrzJCUXcdOlZcjoShmpCi7mSQpwgPUI11NY6TDvHx8QAFPtBLCKBH6xQqO1b8bOeJSDnmgJzlSfTnvjcT/vG6mopqX0zjNFInxJCjKGFQJHLUBQyoIVmyoCcKC6r9C3EcCYaU7m0kJAn4m9WF9EhZl3Y4z38UiaZ1bzoVVva9W6tfTnkrgCByDU+CAS1AHt6ABmgCDAryAV/BmPBvvxofxORldMqY7B2AGxtcvz+qfYQ==</latexit>

Nµ = 1.8⇥ 1014 collected in 2009-2010
<latexit sha1_base64="QyJe/FpZKrGWNHkgq6V23vA7t6w=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4kDIjRV0W3bisYFXoDOVO5rYNTTJDkhHK0IVf4tKtfoQ7cSt+gz9hWrvwdSHkcM693HtOnAlurO+/e6W5+YXFpfJyZWV1bX2jurl1ZdJcM2yzVKT6JgaDgitsW24F3mQaQcYCr+Ph2US/vkVteKou7SjDSEJf8R5nYB3Vre6EMg9tSpGGKg9j0IX7x2EfpIRutebX/WnRvyCYgRqZVatb/QiTlOUSlWUCjOkEfmajArTlTOC4EuYGM2BD6GPHQQUSTVRMTYzpnmMS2ku1e8rSKft9ogBpzEjGrlOCHZjf2oT8T+vktncSFVxluUXFvhb1ckGd60kiNOEamRUjB4Bp7m6lbAAamHW5/dgSx/LAOGMDTMYVl07wO4u/4OqwHhzVGxeNWvN0llOZ7JBdsk8Cckya5Jy0SJswckceyCN58u69Z+/Fe/1qLXmzmW3yo7y3T4aMopg=</latexit>

µ ! e⌫⌫̄�The goal was to observe the RMD 

over the bkd of random coincidences (RC): pileup of 
<latexit sha1_base64="QyJe/FpZKrGWNHkgq6V23vA7t6w=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4kDIjRV0W3bisYFXoDOVO5rYNTTJDkhHK0IVf4tKtfoQ7cSt+gz9hWrvwdSHkcM693HtOnAlurO+/e6W5+YXFpfJyZWV1bX2jurl1ZdJcM2yzVKT6JgaDgitsW24F3mQaQcYCr+Ph2US/vkVteKou7SjDSEJf8R5nYB3Vre6EMg9tSpGGKg9j0IX7x2EfpIRutebX/WnRvyCYgRqZVatb/QiTlOUSlWUCjOkEfmajArTlTOC4EuYGM2BD6GPHQQUSTVRMTYzpnmMS2ku1e8rSKft9ogBpzEjGrlOCHZjf2oT8T+vktncSFVxluUXFvhb1ckGd60kiNOEamRUjB4Bp7m6lbAAamHW5/dgSx/LAOGMDTMYVl07wO4u/4OqwHhzVGxeNWvN0llOZ7JBdsk8Cckya5Jy0SJswckceyCN58u69Z+/Fe/1qLXmzmW3yo7y3T4aMopg=</latexit>

µ ! e⌫⌫̄�
<latexit sha1_base64="97dgDTMBNMjoxOi/vK7i0AIiGfg=">AAACF3icbVDLSgMxFM34rPU1Kq7cBIvgQsqMFHVZdOOygn1AZyiZ9LYNTTJDkhHK0A9x6VY/wp24dek3+BOm7Sxs64GQwzn3cu89UcKZNp737aysrq1vbBa2its7u3v77sFhQ8epolCnMY9VKyIaOJNQN8xwaCUKiIg4NKPh3cRvPoHSLJaPZpRAKEhfsh6jxFip4x4HIg1MjAEHMg0iojL7jztuySt7U+Bl4uekhHLUOu5P0I1pKkAayonWbd9LTJgRZRjlMC4GqYaE0CHpQ9tSSQToMJuuP8ZnVuniXqzskwZP1b8dGRFaj0RkKwUxA73oTcT/vHZqejdhxmSSGpB0NqiXcmzvnWSBu0wBNXxkCaGK2V0xHRBFqLGJzU2JInGh7WED6I6LNh1/MYtl0rgs+1flykOlVL3NcyqgE3SKzpGPrlEV3aMaqiOKMvSCXtGb8+y8Ox/O56x0xcl7jtAcnK9fnICf/Q==</latexit>

µ ! e⌫⌫̄<latexit sha1_base64="yuU+T5xTmgfo4TNlCEgrsxrOSrQ=">AAACAXicbVDLSgNBEJyNrxhfUY9eBoMgKGFXgnoMevGYgHlAsoTZ2U4yZGZ2mZkVwpKTR6/6Ed7Eq1/iN/gTTpI9mMSChqKqm+6uIOZMG9f9dnJr6xubW/ntws7u3v5B8fCoqaNEUWjQiEeqHRANnEloGGY4tGMFRAQcWsHofuq3nkBpFslHM47BF2QgWZ9RYqxUv+gVS27ZnQGvEi8jJZSh1iv+dMOIJgKkoZxo3fHc2PgpUYZRDpNCN9EQEzoiA+hYKokA7aezQyf4zCoh7kfKljR4pv6dSInQeiwC2ymIGeplbyr+53US07/1UybjxICk80X9hGMT4enXOGQKqOFjSwhVzN6K6ZAoQo3NZmFLEIhLbR8bQjgp2HS85SxWSfOq7F2XK/VKqXqX5ZRHJ+gUnSMP3aAqekA11EAUAXpBr+jNeXbenQ/nc96ac7KZY7QA5+sXB5mXBg==</latexit>

+

missing mass distribution of the bkd 
obtained with an home brew MC normalized 
to the offline number of RMD and RC events 
observed. 

with mu polarisationSignal with a rate

We account for detector smearing

See. MEG 1510.04743 

See. MEG 2005.00339

<latexit sha1_base64="ZuwwM5ONnW6kJpZ346xfidOWoUg=">AAAB+nicbVBNSwMxEM3Wr1q/tnr0EiyCp7IrRT0WvXisYD+gu5TZNG1Dk+ySZJWy9qd48aCIV3+JN/+NabsHbX0w8Hhvhpl5UcKZNp737RTW1jc2t4rbpZ3dvf0Dt3zY0nGqCG2SmMeqE4GmnEnaNMxw2kkUBRFx2o7GNzO//UCVZrG8N5OEhgKGkg0YAWOlnlsORBqYGFMMOBiCENBzK17VmwOvEj8nFZSj0XO/gn5MUkGlIRy07vpeYsIMlGGE02kpSDVNgIxhSLuWShBUh9n89Ck+tUofD2JlSxo8V39PZCC0nojIdgowI73szcT/vG5qBldhxmSSGirJYtEg5dj+OssB95mixPCJJUAUs7diMgIFxNi0SjYEf/nlVdI6r/oX1dpdrVK/zuMoomN0gs6Qjy5RHd2iBmoigh7RM3pFb86T8+K8Ox+L1oKTzxyhP3A+fwBGlpNg</latexit>

µ ! ea� with mu polarisation
<latexit sha1_base64="dsxguFlY4J0shX4X29yAd26+WWM=">AAACGnicbZDLSgMxFIYzXmu9jbp0EyyCG8uMeNsIRTcuK9hW6JSSSc+0wSQzJGeEUnwON76KGxeKuBM3vo3pZaHWHwIf/zmHk/PHmRQWg+DLm5mdm19YLCwVl1dW19b9jc26TXPDocZTmZqbmFmQQkMNBUq4yQwwFUtoxLcXw3rjDowVqb7GfgYtxbpaJIIzdFbbDyMJCUaS6a4EWm1HKqeREd0eRmbkne0H5dOj4yhTNCgHByFt+yUHI9FpCCdQIhNV2/5H1El5rkAjl8zaZhhk2Bowg4JLuC9GuYWM8VvWhaZDzRTY1mB02j3ddU6HJqlxTyMduT8nBkxZ21ex61QMe/ZvbWj+V2vmmJy2BkJnOYLm40VJLimmdJgT7QgDHGXfAeNGuL9S3mOGcXRpFl0I4d+Tp6F+UA6Py4dXh6XK+SSOAtkmO2SPhOSEVMglqZIa4eSBPJEX8uo9es/em/c+bp3xJjNb5Je8z2/OLZ7F</latexit>

hPµi = �0.856± 0.021
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<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)
<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

What MEG can teach us about LFV axions?

<latexit sha1_base64="FEb1QTSkNdpVgRvy9N0Kri4UI2s=">AAACGXicbVDLSsNAFJ34rPUVdeHCzWARXEhIpGg3QtGNK6lgH9DEMJlM2qEzSZiZCCXkS1y61Y9wJ25d+Q3+hNPHwrYeGDiccy9n7glSRqWy7W9jaXlldW29tFHe3Nre2TX39lsyyQQmTZywRHQCJAmjMWkqqhjppIIgHjDSDgY3I7/9RISkSfyghinxOOrFNKIYKS355uGd7/LsyrFqrqKcSOjYj7lTLXyzYlv2GHCROFNSAVM0fPPHDROccRIrzJCUXcdOlZcjoShmpCi7mSQpwgPUI11NY6TDvHx8QAFPtBLCKBH6xQqO1b8bOeJSDnmgJzlSfTnvjcT/vG6mopqX0zjNFInxJCjKGFQJHLUBQyoIVmyoCcKC6r9C3EcCYaU7m0kJAn4m9WF9EhZl3Y4z38UiaZ1bzoVVva9W6tfTnkrgCByDU+CAS1AHt6ABmgCDAryAV/BmPBvvxofxORldMqY7B2AGxtcvz+qfYQ==</latexit>

Nµ = 1.8⇥ 1014with collected in 2009-2010

The topology is already close to back to back at trigger level 

Very low signal efficiency for 
<latexit sha1_base64="4VzgxjXWTcEOScs7W1zxsS8jIUs=">AAACE3icbVDLSgNBEJyNrxhfGz16GQyCBwm7EtRj0IvHCOYB2RB6J51kyMzuMjOrhJDP8OhVP8KbePUD/AZ/wsnjYBILGoqqbrq7wkRwbTzv28msrW9sbmW3czu7e/sHbv6wpuNUMayyWMSqEYJGwSOsGm4ENhKFIEOB9XBwO/Hrj6g0j6MHM0ywJaEX8S5nYKzUdvOBTAMTU6RAgx5ICW234BW9Kegq8eekQOaotN2foBOzVGJkmACtm76XmNYIlOFM4DgXpBoTYAPoYdPSCCTq1mh6+pieWqVDu7GyFRk6Vf9OjEBqPZSh7ZRg+nrZm4j/ec3UdK9bIx4lqcGIzRZ1U0Htr5McaIcrZEYMLQGmuL2Vsj4oYMamtbAlDOW5to/1sTPO2XT85SxWSe2i6F8WS/elQvlmnlOWHJMTckZ8ckXK5I5USJUw8kReyCt5c56dd+fD+Zy1Zpz5zBFZgPP1C3BSna4=</latexit>

µ ! ea� limits the MEG reach
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<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)
<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

What MEG can teach us about LFV axions?

<latexit sha1_base64="FEb1QTSkNdpVgRvy9N0Kri4UI2s=">AAACGXicbVDLSsNAFJ34rPUVdeHCzWARXEhIpGg3QtGNK6lgH9DEMJlM2qEzSZiZCCXkS1y61Y9wJ25d+Q3+hNPHwrYeGDiccy9n7glSRqWy7W9jaXlldW29tFHe3Nre2TX39lsyyQQmTZywRHQCJAmjMWkqqhjppIIgHjDSDgY3I7/9RISkSfyghinxOOrFNKIYKS355uGd7/LsyrFqrqKcSOjYj7lTLXyzYlv2GHCROFNSAVM0fPPHDROccRIrzJCUXcdOlZcjoShmpCi7mSQpwgPUI11NY6TDvHx8QAFPtBLCKBH6xQqO1b8bOeJSDnmgJzlSfTnvjcT/vG6mopqX0zjNFInxJCjKGFQJHLUBQyoIVmyoCcKC6r9C3EcCYaU7m0kJAn4m9WF9EhZl3Y4z38UiaZ1bzoVVva9W6tfTnkrgCByDU+CAS1AHt6ABmgCDAryAV/BmPBvvxofxORldMqY7B2AGxtcvz+qfYQ==</latexit>

Nµ = 1.8⇥ 1014with collected in 2009-2010

The topology is already close to back to back at trigger level 

Very low signal efficiency for 
<latexit sha1_base64="4VzgxjXWTcEOScs7W1zxsS8jIUs=">AAACE3icbVDLSgNBEJyNrxhfGz16GQyCBwm7EtRj0IvHCOYB2RB6J51kyMzuMjOrhJDP8OhVP8KbePUD/AZ/wsnjYBILGoqqbrq7wkRwbTzv28msrW9sbmW3czu7e/sHbv6wpuNUMayyWMSqEYJGwSOsGm4ENhKFIEOB9XBwO/Hrj6g0j6MHM0ywJaEX8S5nYKzUdvOBTAMTU6RAgx5ICW234BW9Kegq8eekQOaotN2foBOzVGJkmACtm76XmNYIlOFM4DgXpBoTYAPoYdPSCCTq1mh6+pieWqVDu7GyFRk6Vf9OjEBqPZSh7ZRg+nrZm4j/ec3UdK9bIx4lqcGIzRZ1U0Htr5McaIcrZEYMLQGmuL2Vsj4oYMamtbAlDOW5to/1sTPO2XT85SxWSe2i6F8WS/elQvlmnlOWHJMTckZ8ckXK5I5USJUw8kReyCt5c56dd+fD+Zy1Zpz5zBFZgPP1C3BSna4=</latexit>

µ ! ea� limits the MEG reach
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<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)
<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

What MEG can teach us about LFV axions?

<latexit sha1_base64="FEb1QTSkNdpVgRvy9N0Kri4UI2s=">AAACGXicbVDLSsNAFJ34rPUVdeHCzWARXEhIpGg3QtGNK6lgH9DEMJlM2qEzSZiZCCXkS1y61Y9wJ25d+Q3+hNPHwrYeGDiccy9n7glSRqWy7W9jaXlldW29tFHe3Nre2TX39lsyyQQmTZywRHQCJAmjMWkqqhjppIIgHjDSDgY3I7/9RISkSfyghinxOOrFNKIYKS355uGd7/LsyrFqrqKcSOjYj7lTLXyzYlv2GHCROFNSAVM0fPPHDROccRIrzJCUXcdOlZcjoShmpCi7mSQpwgPUI11NY6TDvHx8QAFPtBLCKBH6xQqO1b8bOeJSDnmgJzlSfTnvjcT/vG6mopqX0zjNFInxJCjKGFQJHLUBQyoIVmyoCcKC6r9C3EcCYaU7m0kJAn4m9WF9EhZl3Y4z38UiaZ1bzoVVva9W6tfTnkrgCByDU+CAS1AHt6ABmgCDAryAV/BmPBvvxofxORldMqY7B2AGxtcvz+qfYQ==</latexit>

Nµ = 1.8⇥ 1014with collected in 2009-2010

MEG RMD data expected sensitivity is already 

comparable to Crystal Box! 

The topology is already close to back to back at trigger level 

Very low signal efficiency for 
<latexit sha1_base64="4VzgxjXWTcEOScs7W1zxsS8jIUs=">AAACE3icbVDLSgNBEJyNrxhfGz16GQyCBwm7EtRj0IvHCOYB2RB6J51kyMzuMjOrhJDP8OhVP8KbePUD/AZ/wsnjYBILGoqqbrq7wkRwbTzv28msrW9sbmW3czu7e/sHbv6wpuNUMayyWMSqEYJGwSOsGm4ENhKFIEOB9XBwO/Hrj6g0j6MHM0ywJaEX8S5nYKzUdvOBTAMTU6RAgx5ICW234BW9Kegq8eekQOaotN2foBOzVGJkmACtm76XmNYIlOFM4DgXpBoTYAPoYdPSCCTq1mh6+pieWqVDu7GyFRk6Vf9OjEBqPZSh7ZRg+nrZm4j/ec3UdK9bIx4lqcGIzRZ1U0Htr5McaIcrZEYMLQGmuL2Vsj4oYMamtbAlDOW5to/1sTPO2XT85SxWSe2i6F8WS/elQvlmnlOWHJMTckZ8ckXK5I5USJUw8kReyCt5c56dd+fD+Zy1Zpz5zBFZgPP1C3BSna4=</latexit>

µ ! ea� limits the MEG reach

<latexit sha1_base64="jXCSrcQGQr8UVoAdPxScVNuw+AE=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkVI9FLx4r2A9oQ9lsJ+3SzSbsboQS+iO8eFDEq7/Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJaPZpqgH9GR5CFn1Fip0xeBogwH5YpbdRcg68TLSQVyNAflr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LJU0Qu1ni3Nn5MIqQxLGypY0ZKH+nshopPU0CmxnRM1Yr3pz8T+vl5rwxs+4TFKDki0XhakgJibz38mQK2RGTC2hTHF7K2FjagMwNqGSDcFbfXmdtK+qXr1ae6hVGrd5HEU4g3O4BA+uoQH30IQWMJjAM7zCm5M4L86787FsLTj5zCn8gfP5A0vjj44=</latexit> {

<latexit sha1_base64="/P4hh+HUnWYWXPV3cYvzGWIZTeA=">AAAB+HicbVDJSgNBEK2JW4xLRj16aQyCF8OMBvUY9OIxglkgGUNPpydp0rPQXSPEIV/ixYMiXv0Ub/6NneWgiQ8KHu9VUVXPT6TQ6DjfVm5ldW19I79Z2Nre2S3ae/sNHaeK8TqLZaxaPtVciojXUaDkrURxGvqSN/3hzcRvPnKlRRzd4yjhXkj7kQgEo2ikrl0876AIuSau85CdVsZdu+SUnSnIMnHnpARz1Lr2V6cXszTkETJJtW67ToJeRhUKJvm40Ek1Tygb0j5vGxpRs8zLpoePybFReiSIlakIyVT9PZHRUOtR6JvOkOJAL3oT8T+vnWJw5WUiSlLkEZstClJJMCaTFEhPKM5QjgyhTAlzK2EDqihDk1XBhOAuvrxMGmdl96JcuauUqtfzOPJwCEdwAi5cQhVuoQZ1YJDCM7zCm/VkvVjv1sesNWfNZw7gD6zPH0UhkjM=</latexit>

3⇥ 10�4



What about MEG II?
Keeping the same analysis as the MEG-RMD one but accounting for:

1) larger luminosity 


2) Improved energy and angular resolution    See MEG II 1801.04688  


3) Reduced RC background by 50% after installation of radiative decay counter (RDC)

<latexit sha1_base64="jDi2oSujCWWFMQ+uRagvVnG5NCU=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQshI1W6EohtXUsE+oEnDZDpph04ezEyEErpx46+4caGIW//BnX/jtM1CWw9cOJxzL/fe4yecSWXb38bC4tLyymphrbi+sbm1be7sNmScCkLrJOaxaPlYUs4iWldMcdpKBMWhz2nTH1yP/eYDFZLF0b0aJtQNcS9iASNYackzD249J0wvkVVxFAuphMjuZOhspMXOiWeWbMueAM4TlJMSyFHzzC+nG5M0pJEiHEvZRnai3AwLxQino6KTSppgMsA92tY0wnqjm02+GMEjrXRhEAtdkYIT9fdEhkMph6GvO0Os+nLWG4v/ee1UBRU3Y1GSKhqR6aIg5VDFcBwJ7DJBieJDTTARTN8KSR8LTJQOrqhDQLMvz5PGqYXOrfJduVS9yuMogH1wCI4BAhegCm5ADdQBAY/gGbyCN+PJeDHejY9p64KRz+yBPzA+fwAXtpcN</latexit>

Nµ = 1.8⇥ 1015µ+
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<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)

<latexit sha1_base64="/1yVDw9zAma0ozdbTOsnuB35sKQ="></latexit>

MEG II-RMD

<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)

<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

MEG RMD data expected sensitivity is already 

comparable to Crystal Box! 



What about MEG II?
Keeping the same analysis as the MEG-RMD one but accounting for:

1) larger luminosity 


2) Improved energy and angular resolution    See MEG II 1801.04688  


3) Reduced RC background by 50% after installation of radiative decay counter (RDC)

<latexit sha1_base64="jDi2oSujCWWFMQ+uRagvVnG5NCU=">AAACBXicbVDLSsNAFJ34rPUVdamLwSIIQshI1W6EohtXUsE+oEnDZDpph04ezEyEErpx46+4caGIW//BnX/jtM1CWw9cOJxzL/fe4yecSWXb38bC4tLyymphrbi+sbm1be7sNmScCkLrJOaxaPlYUs4iWldMcdpKBMWhz2nTH1yP/eYDFZLF0b0aJtQNcS9iASNYackzD249J0wvkVVxFAuphMjuZOhspMXOiWeWbMueAM4TlJMSyFHzzC+nG5M0pJEiHEvZRnai3AwLxQino6KTSppgMsA92tY0wnqjm02+GMEjrXRhEAtdkYIT9fdEhkMph6GvO0Os+nLWG4v/ee1UBRU3Y1GSKhqR6aIg5VDFcBwJ7DJBieJDTTARTN8KSR8LTJQOrqhDQLMvz5PGqYXOrfJduVS9yuMogH1wCI4BAhegCm5ADdQBAY/gGbyCN+PJeDHejY9p64KRz+yBPzA+fwAXtpcN</latexit>

Nµ = 1.8⇥ 1015µ+

10-4 0.001 0.010 0.100 1 100.1

0.5
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10
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F �
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]×
10
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@ 95% C.L.

<latexit sha1_base64="yUdz8lQgnaqn6VyAocuPHVDWrPY="></latexit>

MEG-RMD (•)

<latexit sha1_base64="/1yVDw9zAma0ozdbTOsnuB35sKQ="></latexit>

MEG II-RMD

<latexit sha1_base64="ygm0s/B+g0ByVcaiimT24IV2jrQ="></latexit>

Crystal Box (µ ! ea�)

<latexit sha1_base64="1rLbXIMgFptneTEpKWJIAHa8n7M="></latexit>

SN1987Aµe

<latexit sha1_base64="2LtVjUQ3YylhQXiCajlS+LQjNb8="></latexit>

TWIST (µ ! ea)

MEG RMD data expected sensitivity is already 

comparable to Crystal Box! 

MEG II projection of the same analysis 

is still weaker than TWIST



Towards a new data taking strategy

Logic: the trigger requirements are killing the ALP signal

*



Towards a new data taking strategy

Logic: the trigger requirements are killing the ALP signal

<latexit sha1_base64="Q3ZFHU8Hsd5v0kzobS0LsgWpHuE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh17WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB55yjW4=</latexit> {
1) Eliminating the matching of the TC hit which assumes back to back topology 
2) Lowering the photon trigger threshold reducing the beam intensity

*



Towards a new data taking strategy

Logic: the trigger requirements are killing the ALP signal

<latexit sha1_base64="Q3ZFHU8Hsd5v0kzobS0LsgWpHuE=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkqMeiF49V7Ae0oWy2m3bpZhN2J0IJ/QdePCji1X/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilh17WL1fcqjsHWSVeTiqQo9Evf/UGMUsjrpBJakzXcxP0M6pRMMmnpV5qeELZmA5511JFI278bH7plJxZZUDCWNtSSObq74mMRsZMosB2RhRHZtmbif953RTDaz8TKkmRK7ZYFKaSYExmb5OB0JyhnFhCmRb2VsJGVFOGNpySDcFbfnmVtC6q3mW1dl+r1G/yOIpwAqdwDh5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzB55yjW4=</latexit> {
1) Eliminating the matching of the TC hit which assumes back to back topology 
2) Lowering the photon trigger threshold reducing the beam intensity

The RC dominates the trigger rate but it can be suppressed by reducing the intensity 

<latexit sha1_base64="bW66t6Mb+3ykIH6rltbIu6GudVU=">AAACF3icbVDLSgNBEJz1GeMrKp68DAbBg4TdENRj0ItHFfOAbAyzk04yZGZ3mekVw5IP8ehVP8KbePXoN/gTTmIOJrGgoajqprsriKUw6LpfzsLi0vLKamYtu76xubWd29mtmijRHCo8kpGuB8yAFCFUUKCEeqyBqUBCLehfjvzaA2gjovAOBzE0FeuGoiM4Qyu1cvs+wiOmt5dD3whFb1u+Su6LrVzeLbhj0HniTUieTHDdyn377YgnCkLkkhnT8NwYmynTKLiEYdZPDMSM91kXGpaGTIFppuPzh/TIKm3aibStEOlY/TuRMmXMQAW2UzHsmVlvJP7nNRLsnDdTEcYJQsh/F3USSTGioyxoW2jgKAeWMK6FvZXyHtOMo01saksQqBNjH+tBe5i16XizWcyTarHgnRZKN6V8+WKSU4YckENyTDxyRsrkilyTCuEkJc/khbw6T86b8+58/LYuOJOZPTIF5/MHSI2fxg==</latexit>

RC ⇠ R2
µ

<latexit sha1_base64="D851uIgcFQezLUen3fZM4RO4SYs=">AAACFnicbVDLSgNBEJz1bXzFx83LYBA8SNiVoB5FPXgRVMwDsssyO+mYITO7y0yvGJf8h0ev+hHexKtXv8GfcBJzUGNBQ1HVTXdXlEph0HU/nInJqemZ2bn5wsLi0vJKcXWtZpJMc6jyRCa6ETEDUsRQRYESGqkGpiIJ9ah7MvDrt6CNSOJr7KUQKHYTi7bgDK0UFjd8hDvMr85P+74Ril6FvsrCYsktu0PQceKNSImMcBEWP/1WwjMFMXLJjGl6bopBzjQKLqFf8DMDKeNddgNNS2OmwAT58Po+3bZKi7YTbStGOlR/TuRMGdNTke1UDDvmrzcQ//OaGbYPg1zEaYYQ8+9F7UxSTOggCtoSGjjKniWMa2FvpbzDNONoA/u1JYrUrrGPdaDVL9h0vL9ZjJPaXtnbL1cuK6Wj41FOc2STbJEd4pEDckTOyAWpEk7uySN5Is/Og/PivDpv360TzmhmnfyC8/4FsDWfeg==</latexit>

RMD ⇠ Rµ

*many thanks to Luca for teaching us all this!

<latexit sha1_base64="9FakPWGImPRnNF4S6Msgj6fZov8=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKqMegF49RXBNIljA7mU2GzMwu8xDCkm/w4kERr36QN//GSbIHTSxoKKq66e6KM8608f1vr7Syura+Ud6sbG3v7O5V9w8edWoVoSFJearaMdaUM0lDwwyn7UxRLGJOW/HoZuq3nqjSLJUPZpzRSOCBZAkj2DgpvO91he1Va37dnwEtk6AgNSjQ7FW/uv2UWEGlIRxr3Qn8zEQ5VoYRTieVrtU0w2SEB7TjqMSC6iifHTtBJ07poyRVrqRBM/X3RI6F1mMRu06BzVAvelPxP69jTXIV5Uxm1lBJ5osSy5FJ0fRz1GeKEsPHjmCimLsVkSFWmBiXT8WFECy+vEwez+rBRT24O681ros4ynAEx3AKAVxCA26hCSEQYPAMr/DmSe/Fe/c+5q0lr5g5hD/wPn8At+COoQ==</latexit>

Rµ*



Towards a new data taking strategy
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<latexit sha1_base64="wogkvbKN2debXF/sLDdg+BwOgpE="></latexit>N
R
M
D
>
N

R
C
(trigger)

<latexit sha1_base64="0+yvNfbFOe2ygubiPfv168CwFPg="></latexit> N
R
M

D
>

N
R
C
(o
✏
in
e)

<latexit sha1_base64="E3E8GGeaDNhMXSuYBWskU1P7USA="></latexit>

RMEG
µ+

<latexit sha1_base64="b5r5Qki8+ebrjTD/HbH41ndu7CI="></latexit>

RMEG-II
µ+

<latexit sha1_base64="2v2QJR1N0Vu15Ogf0TgF8GRsN+w="></latexit>

tr
ig
g
e
r
ra
te
>
1
0
H
z
(l
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w
e
r)

<latexit sha1_base64="lrzd/RFIkUCKT5WYN1m57UET6Uo="></latexit>

MEGII-ALP
<latexit sha1_base64="pjHZvw96w8k11nhk+p/9aDp/hF8="></latexit>

tr
ig
g
e
r
ra
te
=
1
H
z
(l
o
w
e
r)

<latexit sha1_base64="1ZmjVQS3scFEg7GBxfx0FThlGOE="></latexit>

tr
ig
g
e
r
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te

=
0
.1
H
z
(l
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w
e
r)

Max trigger rate 10 Hz 


fixes the intensity vs photon cut

RMD becomes the dominant bed 


below a certain intensity
(harder to suppress RMD online)


Benchmark fixed to the highest intensity

for photon energy of 10 MeV given our 

estimate of the trigger rate



Towards a new data taking strategy II
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<latexit sha1_base64="wogkvbKN2debXF/sLDdg+BwOgpE="></latexit>N
R
M
D
>
N

R
C
(trigger)

<latexit sha1_base64="0+yvNfbFOe2ygubiPfv168CwFPg="></latexit> N
R
M

D
>

N
R
C
(o
✏
in
e)

<latexit sha1_base64="E3E8GGeaDNhMXSuYBWskU1P7USA="></latexit>

RMEG
µ+

<latexit sha1_base64="b5r5Qki8+ebrjTD/HbH41ndu7CI="></latexit>

RMEG-II
µ+

<latexit sha1_base64="C9IzSBbtbwActM4DqrfLoYNNMMk="></latexit>
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r
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te
>
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<latexit sha1_base64="2v2QJR1N0Vu15Ogf0TgF8GRsN+w="></latexit>
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<latexit sha1_base64="lrzd/RFIkUCKT5WYN1m57UET6Uo="></latexit>

MEGII-ALP
<latexit sha1_base64="pjHZvw96w8k11nhk+p/9aDp/hF8="></latexit>

tr
ig
g
e
r
ra
te
=
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z
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e
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<latexit sha1_base64="1ZmjVQS3scFEg7GBxfx0FThlGOE="></latexit>
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te

=
0
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z
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w
e
r)

Max trigger rate 10 Hz 


fixes the intensity vs photon cut

RMD becomes the dominant bkd 


below a certain intensity
(harder to suppress RMD online)


Uncertainty in trigger rate results in two 

different benchmark for the same photon

energy 



Towards a new data taking strategy III
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<latexit sha1_base64="Hk5+1wtPxoVT3ZpJJb3d6F2SakU=">AAACEHicbVDJSgNBEO2Je9yiHr00BtGLw4y43qKCePAQwSRCJoaeTkUbexa6a8QwzCd48Ve8eFDEq0dv/o2d5aCJDwoe71VRVc+PpdDoON9Wbmx8YnJqeiY/Oze/sFhYWq7qKFEcKjySkbrymQYpQqigQAlXsQIW+BJq/t1J16/dg9IiCi+xE0MjYDehaAvO0EjNwsZpM/WChEJ2nVa3jjLq0ZKpw13qrVMP4QHTE/vczpqFomM7PdBR4g5IkQxQbha+vFbEkwBC5JJpXXedGBspUyi4hCzvJRpixu/YDdQNDVkAupH2HsroulFatB0pUyHSnvp7ImWB1p3AN50Bw1s97HXF/7x6gu2DRirCOEEIeX9RO5EUI9pNh7aEAo6yYwjjSphbKb9linE0GeZNCO7wy6Okum27e/bOxU6xdDyIY5qskjWySVyyT0rkjJRJhXDySJ7JK3mznqwX69366LfmrMHMCvkD6/MHhC2aXw==</latexit>

FV�A
µe @ 95%C.L.

<latexit sha1_base64="62pxcJsJ1JopyyxdrQWOBuitWFo=">AAACAXicbVDLSgNBEJz1GeMr6kXwMhgET2FXgnoMevEYwTwgWcLspDcZMju7zPSKYYkXf8WLB0W8+hfe/Bsnj4MmFjQUVd10dwWJFAZd99tZWl5ZXVvPbeQ3t7Z3dgt7+3UTp5pDjccy1s2AGZBCQQ0FSmgmGlgUSGgEg+ux37gHbUSs7nCYgB+xnhKh4Ayt1Ckcem2EB8zoUFOdKiVUj6KIYNQpFN2SOwFdJN6MFMkM1U7hq92NeRqBQi6ZMS3PTdDPmEbBJYzy7dRAwviA9aBlqWIRGD+bfDCiJ1bp0jDWthTSifp7ImORMcMosJ0Rw76Z98bif14rxfDSz4RKUgTFp4vCVFKM6TgO2hUaOMqhJYxrYW+lvM8042hDy9sQvPmXF0n9rOSdl8q35WLlahZHjhyRY3JKPHJBKuSGVEmNcPJInskreXOenBfn3fmYti45s5kD8gfO5w90N5bp</latexit>

1 yr running time

<latexit sha1_base64="wogkvbKN2debXF/sLDdg+BwOgpE="></latexit>N
R
M
D
>
N

R
C
(trigger)

<latexit sha1_base64="0+yvNfbFOe2ygubiPfv168CwFPg="></latexit> N
R
M

D
>

N
R
C
(o
✏
in
e)

<latexit sha1_base64="e0uXEQQYM/RDLzDNFV5GEXuyG3o="></latexit>

1⇥
10
9 Ge

V

<latexit sha1_base64="6lVisPmUWVk9EZENtkadOv8buS4="></latexit>

3⇥ 109 GeV

<latexit sha1_base64="rTafQtB3BoL07hVOWMO5WnNampU="></latexit>

4⇥ 109 GeV

<latexit sha1_base64="Ow62yWxs8o6Jl5RJvjYasQTPyq4="></latexit>

2⇥ 109 GeV

<latexit sha1_base64="DgL98hf2IVXAUUh0xrA7RS+I/jY="></latexit>

5⇥ 10
8 GeV

<latexit sha1_base64="E3E8GGeaDNhMXSuYBWskU1P7USA="></latexit>

RMEG
µ+

<latexit sha1_base64="b5r5Qki8+ebrjTD/HbH41ndu7CI="></latexit>

RMEG-II
µ+

<latexit sha1_base64="C9IzSBbtbwActM4DqrfLoYNNMMk="></latexit>

tr
ig
g
e
r
ra
te
>
1
0
H
z
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p
p
e
r)

<latexit sha1_base64="2v2QJR1N0Vu15Ogf0TgF8GRsN+w="></latexit>
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r
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<latexit sha1_base64="lrzd/RFIkUCKT5WYN1m57UET6Uo="></latexit>

MEGII-ALP
<latexit sha1_base64="pjHZvw96w8k11nhk+p/9aDp/hF8="></latexit>

tr
ig
g
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r
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te
=
1
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z
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w
e
r)

<latexit sha1_base64="1ZmjVQS3scFEg7GBxfx0FThlGOE="></latexit>
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r
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te

=
0
.1
H
z
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w
e
r)

Max trigger rate 10 Hz 


fixes the intensity vs photon cut

RMD becomes the dominant bkd 


below a certain intensity
(harder to suppress RMD online)


The reach is extracted at each point!




Final reach 

Bump hunt in missing mass*

Log-likelihood on

angular variables 

*for a massless object we are close to a cliff of the bkd 

(systematics has to be taken into account)
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Final reach II 

Systematics have to be controlled 

at per mill level (S/B is a good proxy)
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MEG II-ALP can improve 

on TWIST with only 


1 month of data taking*
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on TWIST with only 


1 month of data taking*

* the band in the reach is due to the uncertainty 

into our estimate of the trigger rate 
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MEG II-ALP can improve 

on TWIST with only 


1 month of data taking*

* the band in the reach is due to the uncertainty 

into our estimate of the trigger rate 

* no systematic uncertainties
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MEG II-ALP can improve 

on TWIST with only 


1 month of data taking*

* the band in the reach is due to the uncertainty 

into our estimate of the trigger rate 

* no systematic uncertainties

Preliminary results of the MEG-II collaboration show that our estimate on the trigger performances has been conservative! 
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(Luca Galli for more infos)



Back to theory land
axions coupled to leptons anarchically: flavor diagonal    =  flavor off-diagonal   
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Panci, Redigolo, Schwetz Ziegler 2209.03371 



Back to theory land
axions coupled to leptons anarchically: flavor diagonal    =  flavor off-diagonal   

MEG-II can surpass bounds  
from star cooling!  
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MEG-II can completely test  
Freeze-in model based on LFV decays 

Panci, Redigolo, Schwetz Ziegler 2209.03371 



Flavor preserving light new physics

The presence of light states can give final states close enough to FV muon decays 

without breaking any SM accidental symmetry!  

Example:
See. Echenard, Essig and Zhong 1409.0638 

Bkd:

<latexit sha1_base64="YOvEfoq4cApIH41YPCX18vSKG6s="></latexit>

L�0 � F 0µ⌫F 0
µ⌫ +mAA

0µA0
µ + ✏A0µJSM

µ

<latexit sha1_base64="3ELP0nkqu64mMPUzAv0Vrc70iX0=">AAACBnicbVDLSgMxFM3UV62vUZciBIsgiGVGirosunFZwT6gMy2Z9E4bmskMSUYoQ1du/BU3LhRx6ze4829MHwttvRBycs693JwTJJwp7TjfVm5peWV1Lb9e2Njc2t6xd/fqKk4lhRqNeSybAVHAmYCaZppDM5FAooBDIxjcjPXGA0jFYnGvhwn4EekJFjJKtKE69qEXpZ6OMbRPPZF6AZGZuUfmCe0z3LGLTsmZFF4E7gwU0ayqHfvL68Y0jUBoyolSLddJtJ8RqRnlMCp4qYKE0AHpQctAQSJQfjaxMcLHhuniMJbmCI0n7O+JjERKDaPAdEZE99W8Nib/01qpDq/8jIkk1SDodFGYcmx8jzPBXSaBaj40gFDJzF8x7RNJqDbJFUwI7rzlRVA/L7kXpfJduVi5nsWRRwfoCJ0gF12iCrpFVVRDFD2iZ/SK3qwn68V6tz6mrTlrNrOP/pT1+QNVyphm</latexit>

µ ! e+⌫⌫̄e+e�

<latexit sha1_base64="RhnYYYCHau6cRnO+NVW1vU1Igyk="></latexit>

µ+ ! e+⌫⌫̄�0 ! e+⌫⌫̄(e+e�)res.

<latexit sha1_base64="DWOOaOpOk033tYbNzOdu+zKvSHo=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARBKHMSFtdFt24rGAf0JmWTJppQ5PMkGSEMnbhr7hxoYhbf8Odf2PazkJbD1w4nHMv994TxIwq7TjfVm5ldW19I79Z2Nre2d2z9w+aKkokJg0csUi2A6QIo4I0NNWMtGNJEA8YaQWjm6nfeiBS0Ujc63FMfI4GgoYUI22knn1UKVU8TTlR0HW6qVudeDzpnvfsolNyZoDLxM1IEWSo9+wvrx/hhBOhMUNKdVwn1n6KpKaYkUnBSxSJER6hAekYKpDZ6Kez+yfw1Ch9GEbSlNBwpv6eSBFXaswD08mRHqpFbyr+53USHV75KRVxoonA80VhwqCO4DQM2KeSYM3GhiAsqbkV4iGSCGsTWcGE4C6+vEyaFyW3WirflYu16yyOPDgGJ+AMuOAS1MAtqIMGwOARPINX8GY9WS/Wu/Uxb81Z2cwh+APr8wfB85Sr</latexit>
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<latexit sha1_base64="ux8oi5N1rBAU47t52E7fnj4zp2o=">AAAB83icbVDJSgNBEK1xjXGLevTSGARBCDMSl2PQi8cIZoHMJPR0epIm3TNDL0IY8htePCji1Z/x5t/YSeagiQ8KHu9VUVUvTDlT2nW/nZXVtfWNzcJWcXtnd2+/dHDYVImRhDZIwhPZDrGinMW0oZnmtJ1KikXIaSsc3U391hOViiXxox6nNBB4ELOIEayt5HtuN/MuJ74w3fNeqexW3BnQMvFyUoYc9V7py+8nxAgaa8KxUh3PTXWQYakZ4XRS9I2iKSYjPKAdS2MsqAqy2c0TdGqVPooSaSvWaKb+nsiwUGosQtspsB6qRW8q/ud1jI5ugozFqdE0JvNFkeFIJ2gaAOozSYnmY0swkczeisgQS0y0jaloQ/AWX14mzYuKd1WpPlTLtds8jgIcwwmcgQfXUIN7qEMDCKTwDK/w5hjnxXl3PuatK04+cwR/4Hz+AMOgkN8=</latexit>
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to suppress background and to distinguish signals



Conclusions

Light new physics opens new experimental opportunities 

for LFV experiments!

Testing the flavor properties 

of the axion at MEG II
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Testing the chirality 

of the dark photon at Mu3e

To be continued…

JUST A TEASER

Angular cuts improve the reach!
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Different ALP chiral structures



Different ALP chiral structures

MEG II-ALP can improve 

on TWIST with only 


1 month of data taking*



How the trigger rate was estimated  I

Known from MEG RMD paper 

Known from MEG RMD paper trigger efficiencies trigger efficiencies+offline selection

Positron energy >45 MeV @ hardware level Photon >45 MeV @ trigger level back to back topology @ trigger level
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How the trigger rate was estimated  II

ALL IN ALL

The c’s factors give the size of our uncertainties in the trigger estimate 


