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L. Calibbi & G. Signorelli, Riv. Nuovo Cim. 41, 1 (2018).

Reaction Present limit C.L. Experiment Year
ut — ety <42 x 10713 90% MEG at PSI 2016
ut —ete et & 10 %10 90% SINDRUM 1988
p~Ti — e Ti <6.1x10713 90% SINDRUM 11 1998
1~ Pb — e Pb < 4.6x 1074 90% SINDRUM II 1996
- Au— e Au <7.0x1071? 90% SINDRUM II 2006
T — ey Z BRI 90% BaBar 2010
T — Y <4.4x1078 90% BaBar 2010
T — ece < 27 x 107° 90% Belle 2010
T — JULL < 20 x 107" 90% Belle 2010
T — 7 < 80x 1078 90% Belle 2007
T — U <11x1077 90% BaBar 2007

T — ple <1.8x107® 90% Belle 2011
T— p'U <12x1078 90% Belle 2011
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Hadron CLFV

Reaction Present limit C.L. Experiment Year
7 — ne < 3.6 x 1071 90% KTeV 2008
K — pne < 4.7x 1077 90% BNL E871 1998
K - mute” <76 x10" M 90% KTeV 2008
Kt > atute <1.3x 10 90% BNL E865 2005
J/b — pe <1.5x107" 90% BESIII 2013
J/p — Te <83x10°° 90% BESII 2004
J/p — T <20x107° 90% BESII 2004
B® = pe <2.8x 1077 90% LHCb 2013
B’ — te <28x107° 90% BaBar 2008
B° = <2.2x%x107° 90% BaBar 2008
B— Kuet <38x10°° 90% BaBar 2006
B — K*pe* <51x1077 90% BaBar 2006
Bt = Ktru <4.8x107° 90% BaBar 2012
BT — K're <3.0x107° 90% BaBar 2012
BY = e <1.1x10°8 90% LHCDb 2013
Y(1s) = T <6.0x107° 95% CLEO 2008

L. Calibbi & G. Signorelli, arXiv:1709.00294 [hep-ph].




Other CLFV

Reaction Present limit C.L. Experiment Year
Z — e <T75x1077 95% LHC ATLAS 2014
Z = Te <9.8x107° 95% LEP OPAL 1995
Z — TH <1.2x107° 95% LEP DELPHI 1997
h — eu <35x107* 95% LHC CMS 2016
h — T <25x107° 95% LHC CMS 2017
h — Te <6.1x107° 95% LHC CMS 2017

L. Calibbi & G. Signorelli, arXiv:1709.00294 [hep-ph].

Process Current Future

[t — e conv. (107 31] 10" [32, 33] M4,

L= ey 4.2 x 10713 [34] 4 x 107[35] -

U - ege 1.0 x 1072 [36] 10~16 [37] N > £'X «efe” > £
Al 7.2 x 107" [38] B  Mu — Mu transition

1= eyX, X —inv O(10~7) [25, 26] =

Lo eX,X sinv  O(107%) [23] 10-* [39] * u~ —e™ conversion

n—eX, X - ee O(10™) [40] =4 (1 . V2P .
36X, X — 4y O(10~1°) [26, 41] 10~ [41] aE

J. Heeck & W. Rodejohann, arXiv:1710.02062 [hep-ph].
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1) ut = ety  (BR:HRSULL)

BR < 4.2 X 10"% by MEG b s s e N
Eur. Phys. J. C 76 (2016) 434. E T e e ; uN— eN

2 s eterer e E

BR < 1.0 X 10712 py SINDRUM % _ff__ff__ﬁ_§ﬁﬁﬁ_fﬁ__ff___ﬁﬁéjﬁﬁ_fﬁ__ff..fﬁ@ﬁﬁf__ﬁﬁﬁ___:_qN |
Nucl. Phys. B 299 (1988) 1. : : :

3) u-N ->e N i - stopped plon beams |

13 ]"f cosmic ray muons
- ? L - ] ] | ] | ] L | ] ] i ] | ] : 1 | I T I 1l 1 I i1 1 L
BR < 7 X 10 by SINDRUM I 101940 19!50 1960 1970 1980 19i90 20100 2010 2020 2030
Eur. Phys. J. C 47 (2006) 337. o
L. Calibbi & G. Signorelli, Riv. Nuovo Cim. 41, no. 2, 1 (2018).
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Nuclear muon capture
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Decay in orbit
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E~100 MeV
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c MESNDIBEFDIRILF— E, =my — Ep — Erecoil
Ey BEIRILE—  Erecol! BFHEDORBIRILT—
o ]33 EER: COMET (J-PARC), DeeMe (J-PARC), Mu2e (Fermilab)
- ERER: BIEI1—7 2 EIE (Decay In Orbit, DIO)
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Signal and DIO (BR=3 x 10°"°)
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COMET technical design report, arXiv:1812.09018.
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L,Lte — —ﬁ z [mHCD’XQO' PXuFaB
X=L,R
dipole interaction
+ z C“V N ePyuNN + Ey“PXuﬁyaN)] + h.c.
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scalar interaction
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R. Kitano et al., PRD84, 013006 (2011).
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32(2 ?
BR = 4 CDL—+ z (CHNSsM) 4 )| +{L < R}
l_‘capture Ne
=p,n
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B D=2t | drr?l=EM(9a i + fi gi)
N i
1 [ 1 (®
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1 (@ 1 (®
st = jo drr*Np™(gz 95 — 17 fi) =57 J[) drr*Np®(gz g + fo fur)

(p) - B 2REE (n) . i} = fF PIoS /2 Hhr . m — g(r))( (8 ¢)
p®) BFEE ™ FEE  LIRERBER Y (x) (l o ¢))
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cf. S. Davidson, Y. Kuno, & M. Yamanaka, PLB790 (2019) 380




Complimentarity of targets

cf. S. Davidson, Y. Kuno, & M. Yamanaka, PLB790 (2019) 380

32G2
BR=—""{|v-CL|? + |v- Cg|?]

1_‘capture 1~ ~

. PP ~PP ~nn o~nn
€ = (CD R/ CV,L' CS,R' Cy,L CS,R) ,I

coefficient-space vector :
v=(

Do s ym 5(n>)
4, ) ) )

If their directions of v are different, these targets are “complimentary”.

o LN
misalignment angle: 8, = arccos
[vl|val

|:> Large 8, means high complimentarity to Al.




misalignment angle O,

misalignment angle 6,

Complimentarity of targets

0.25}

» High-Z targets have
large complimentary with Al.

» Low-Z targets
Li-7, Ti-50 have large 6,,.

Z

0.12f cf. A/Z = 2.33 for Li-7

0.10} & AJZ = 2.27 for Ti-50

0.08;— (A/Z = 2.08 for Al-27)

0'06;’ » Tiwould be a suitable 2nd target
0.04} ' for Al-based experiment ?
0.02}

0.00+ cf. Ti-50, Ti-49, Cr-54 :

natural abundance low

Li-7. V-51 :/(practically preferable?)
natural abundance >90%
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Leff = Leff + L eff + Leff' Leff'-l_

—————————

1
Lofr=—"3 {[e(CfFPL + CRF Pr)ulFopF P

+i|e (CFFP, + CFF Py ) | FopFo¥ +h.c.)

u e BULENGERTE
BR(ut » etyy) <7.2x 1071
y R. D. Bolton et al., Phys. Rev. D 38, 2077 (1988).
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S.Davidson, Y.Kuno, YU, M.Yamanaka, PRD102, 115043 (2020)
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BR(pA—eA)
BR(pAl—eAl)

BR(ut - etyy) <7.2x1011
[—> BR(u Al - e"Al) < 8.4 x 10710
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S.Davidson, Y.Kuno, YU, M.Yamanaka, in progress
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« J5%3EEER: COMET(J-PARC), DeeMe(J-PARC), Mu2e(Fermi Lab)
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