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Name spin-0 | spin-1/2 |SU(3)c x SU(2)r, x U(1)y
Q| (U, D) | (UL, Dy) (3,2,1/6)
sqaurk, quark | U Ur Ur (3,1,2/3)
D| Dg Dg (3,1,—1/3)
L| (#,EL) | (v,EL) (1,2,-1/2)
slepton, lepton 3
E| Eg ER (1,1,-1)
H,|(H, HY)|(H}, Hy) (1,2,1/2)
Higgs, higgsino o
Hd (HgaHd—) (HSaHu_) (132,_1/2)
Name spin-1 | spin-1/2 [SU(3)c x SU(2)L x U(1)y
gluon, gluino g g (8,1,0)
W bosons, winos | W* WO | W+ W0 (1,3,0)
B boson,bino BY B (1,1,0)
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I
IilJ di—m-G S— running
(Er" Er) UnayuUs) ' 1€ st (Mew) = [C5)) — Cilors
| st (AEW) = [Catlprst (Amw) + C (97/m7)
~2GeV A){ """ o Manohar, et.al
Deriving the WCs around 2 GeV 1709.04486

Yu-Qi Xiao (TDLi) 8



cLFV in RPV-SUSY: Pheno.
For uN — eN:
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cLFV in RPV-SUSY: Pheno.

For uN — eN:
S,RR oL ) nugn
Ceomy = | (Cofit1 +Co50 ) (G S® + Glgts™)

)
(c5m, +csi,) (s + cys)
(

SRR S,RL , n,s o(n
ed,1222 T Ced 1222) (G%°SW +Gg° S ))

p,
(Gp,uv(p) 4 Gn’uv(n))

V,LL V.LR
Ced 1211 + Ced 1211

V,LL V.LR
Ced 1222 + Ced 1222

(Gp, Ve 4+ gn dv<n>)
(Gp, v® 4+ gn sv<n>)

+ DC¢, 12/ (2my,) | + ...

n
+(C )
T ( ;;L1]511 T Cgfign)
+( )

)

D, S»m v : overlap integrals saiet
’ ’ ' P 1nteg NPB, 2203.00702

Different values in Ti, Au, Al

The integral uncertainties: 2%-~5% for Al, Ti
8%~10% for Au
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cLFV in RPV-SUSY: Pheno.

For uN — elN: For u — ey:
Coony = (CS AR oS.EL ) (Gp’ S® L G '“’S(”)) (m2 —m2)?
cuizi T Coudats Br(n — €7) = 7 X 4 ([Cer 12l + [Corn?)
SRR S.RL , n,d o(n H
T ( ed, 1211 + Ceq 1211) (Gp S 4 Gg S ))
SRR S,RL , n,s a(n
T (Ced 1992 T Ceq 1222) (Gg S®) Gg S )) For u — eee:
cVLL V.LR Ry nuy r(n
T ( en1211 T Cen 1211) (Gp v 4 Gy v )) 1 crp |2 < rp |2
Br(p — 3e) = (C’ + |C.. )
VLL V,.LR : n,dy r(n 2 ee,1121 ee,1112
T ( ed.1211 T Ced 1211) (Gp v 4 Gy Vi )) 64G7
V.LL V.LR | B Qorn m? 17
(Ced 1222 T Ced 1222) (GP V(p) T G V( )> | TI'G%mQ (hl mg 4 ) (‘Cf?%l?‘Q T ‘Ce%Ql‘Q)
7 e
—I_DCB'YalZ/ zm:u | + | ]. 2 CV’RR | 46 C* 2 2 CV’LL | 4€C 2
| Yz ee, 1112 - ev,12 T ee, 1112 m ev,21
(p.n) v(p.n) . . Heeck, et.al, F " 9
D, §'P v overlap integrals NPB, 2203.00702 le 2 le 2
_ _ _ CV,LR , * 4 CV,LR | C
Different values in Ti, Au, Al T [Cee,1112 A cetzin T 7~ Cey21

The integral uncertainties: 2%-~5% for Al, Ti
8%~10% for Au
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Numerical RGSUltS Keep one combination nonzero at a time

'O uN—eN (COMET-I)
0 uN-eN (w/ RGE)
B uN-eN (w/o RGE)
O u—»ey MEG-II)
O u—ey (w/ RGE)
l u«—ey (w/o RGE)
1 u—3e (Mu3e-I)
O u—3e (w/ RGE)
B 1—3e (w/o RGE)
\_

10~ 7=

/% / /% / /% / /% / /%
|A211Alll| |’\212A112 |A213A113 |A22l’\121 |A231’\l3l
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Numerical RGSUltS Keep one combination nonzero at a time

-

[0 uN-eN (COMET-I) | « For UN — eN in most of

B uN-eN (w/ RGE) cases, tree level contributions
Bl uN-eN (w/o RGE)

0 uoey (MEG-II) dominate.

Eu::y gfongé) « For i — ey and u — 3e, only

EIZ 30 (Mule_) loop-level can contribute

O p-3e (w/ RGE) « future uN — eN exp. can give
10-7 : Ll SR ) the stronger limits.

|A'I2]]A,l]l| |A,212A,1*12 IA',ZISA,]*llil |’\,221’\,1*21 |A',23]A',l§l
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Numerical RESUltS Keep one combination nonzero at a time

s

[0 uN-eN (COMET-I) | « For UN — eN in most of

B uN-eN (w/ RGE) cases, tree level contributions
Bl uN-eN (w/o RGE)

0 uoey (MEG-II) dominate.

Eu::y gvV;ongé) « For i — ey and u — 3e, only

EIZ 30 (Mule_) loop-level can contribute

O p-3e (w/ RGE) « future uN — eN exp. can give
10-7 * By WO REE) ] the stronger limits.

|A',2]]A,lll| |A,212A,l*l2 IA',ZISA,]*[Zil |’\,221’\,1*21 |A"23]A,l*;31
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NumeriCal RESUltS Keep one combination nonzero at a time

-

[0 uN-eN (COMET-I) | « For UN — eN in most of

B «N-eN (w/ RGE) cases, tree level contributions
Bl uN-eN (w/o RGE)

0 uoey (MEG-II) dominate.
B p-ey (w/ RGE) e For iy — ey and u — 3e, only
Ml ji—ey (wjo RGE) loop-level can contribute
1 u—3e (Mu3e-I) P
O p—3e (w/ RGE) « future uN — eN exp. can give
3 RGE .
10-7 . | | | BuoeWOREE ] the stronger limits.
IA;I ]A,l*l | | |A',212A,l*l2 IA',ZliiA,]*llil IA,ZZlA,I*ZI |A"23] A,l’.;il

For 1 — ¢y, u — 3e, contributions are
GIM suppressed

10



Numerical RESUltS Keep one combination nonzero at a time

s

[0 uN-eN (COMET-I) | « For UN — eN in most of

B uN-eN (w/ RGE) cases, tree level contributions
Bl uN-eN (w/o RGE)

0 uoey (MEG-II) dominate.
B p-ey (w/ RGE) e For iy — ey and u — 3e, only
Ml ji—ey (wjo RGE) loop-level can contribute
1 u—3e (Mu3e-I) P
O p—3e (w/ RGE) « future uN — eN exp. can give
3 RGE .
10-7 . | | | BuoeWOREE ] the stronger limits.
|A,2] ]A,l*] | | |A,212A,1*12 IA',ZlIiA,]*llil IA,22IA,I*2[ |A"23] A,l,.;il

For 1 — ¢y, u — 3e, contributions are
GIM suppressed
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NumeriCal RESUltS Keep one combination nonzero at a time

(

[0 uN-eN (COMET-I) | « For UN — eN in most of

B «N-eN (w/ RGE) cases, tree level contributions
Bl uN-eN (w/o RGE)

0 ey (MEG-II) dominate.

O pu-ey (w/ RGE) » For ;. — ey and u — 3e, only

l y—ey (w/o RGE) .

0 1o3e (MueT) loop-level can contribute

B p-3e (W/ RGE) e future u/N — eN exp. can give
R -

i R ) the stronger limits.

1077 -

|’\"z|1)"111| |A',2|2A,l*l2| IA‘,ZI.'SA,]*liil IA,ZZIA,I*ZI |A‘I23]A,l’.;$l

For 1 — ¢y, u — 3e, contributions are
GIM suppressed

For uN — eN, the RG running can give
~80% improvement of the limit.
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NumeriCal RESUltS Keep one combination nonzero at a time

(

[0 uN-eN (COMET-I) | « For UN — eN in most of

B «N-eN (w/ RGE) cases, tree level contributions
Bl uN-eN (w/o RGE)

0 ey (MEG-II) dominate.

O pu-ey (w/ RGE) » For ;. — ey and u — 3e, only

l y—ey (w/o RGE) .

0 1o3e (MueT) loop-level can contribute

B p-3e (W/ RGE) e future u/N — eN exp. can give
R -

i R ) the stronger limits.

|'\’z| IA,I*I 1 | |A',212A,l*l2| IA',ZI.'SA,]*liil IAIZZIA,I*ZI |A€231 A,l’.;il

For 1 — ¢y, u — 3e, contributions are
GIM suppressed

For uN — eN, the RG running can give
~80% improvement of the limit.

Neutrino mass will give much stronger

limits than cLFV NPB 231 (1984) 194
(N2 Ahas| < O(1077 ~ 1078) x (m TeV 1)
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NumeriCal RESUltS Keep one combination nonzero at a time

(

[0 uN-eN (COMET-I) | « For UN — eN in most of

B «N-eN (w/ RGE) cases, tree level contributions
Bl uN-eN (w/o RGE)

0 ey (MEG-II) dominate.

Eﬂ:ZY E‘V)VV;ORIS(?I)E) « For ;i — ey and u — 3e, only

- Z 3 (Mude_) loop-level can contribute

B p-3e (W/ RGE) e future u/N — eN exp. can give
10~7 Ll st ) the stronger limits.

|'\’z| IA,I*I 1 | |A',212A,l*l2| IA',ZI.'SA,]*liil IAIZZIA,I*ZI |A€231 A,l’.;il

102 | | | For 1 — ¢y, u — 3e, contributions are
PRD 26, 287 (1982)
GIM suppressed
-1
107 K]
dig 7 dml
04 / N g For uN — eN, the RG running can give
/i L . Y /\I_ E #J o . .
10-S Aik ’ ~80% improvement of the limit.
(/V/.- L (i;_- R - - .
10-€ 3 > ; ; ; Neutrino mass will give much stronger
™m l : ! . -
o My~ a2 NiggNis3—=> + . .. | ; ; limits than cLFV NPB 231 (1984) 194
10 " . 5 .Y .y Ai33Ao33] < O(1077 ~ 107°) x (i TeV™')
SR LA Y YN

2 v W 2 \‘\) \C\, \C\‘y 10
J Ny J J J J N J J J



Numerical RQSUltS Keep one combination nonzero at a time

Cirigliano, et, al., PRL |
hep-ph/0406199 KamLAND Zen / GERDA give Iimit or uN — eN in most of

dp —>»—F>— Uf, . _ ' '
R - 111 /m ims < 4 x 10 4 Ty =5 ase.s, tree level contributions
—> ey, ominate.
/ —2
0 = A1 < 1077 It TeV scale m; ; or i — ey and yu — 3e, only
- - )op-level can contribute
dp —>——>— u, +0 below tTj Ge‘V <s.ca(l)e_ Leads to jture uN — eN exp. can give
107 Ovpp 111 2112.12658 e stronger limits.
A AR - Deppisch, et al. JHEP
1072 - PI;D y 2587(19:82) For 11 — ¢y, u — 3e, contributions are
103 ’ g ; GIM suppressed
(1//:,.* e \([l
10~ i i For uN — eN, the RG running can give
10 i i ~80% improvement of the limit.
10-€ Neutrino mass will give much stronger
) § | limits than cLFV NPB 231 (1984) 194
_/ ! : ~ —_—
10 N N N gaMas| < O(1077 ~ 1078) x (i TeV ™)
I\ ;og.'\/ ;r'\/ :ZY’\/
N SIS A A A A A A LA, A, 10




Numerical Results Keep one combination nonzero at a time

* If no signhals In these exp.:
para. space can be constrained by the exp. limits

. If signals have been found in ; — ey,u — 3¢, but no signals in
uN — eN in near future exp. with similar sensitivities:
Most of these combinations can be ruled out
Things maybe different when keep more than one nonzero at a time

'O uN—eN (COMET-I)
O uN-eN (w/ RGE)
B «N-eN (w/o RGE)
O u—»ey MEG-I1I)
O u—ey (W/ RGE)
B u—ey (w/o RGE)
] u—3e (Mu3e-I)
O u—3e (w/ RGE)

B 1—3e (w/o RGE)
\_

.

10~/ *

lA'IleA"l]ll lAIZIZAII*IZ IA',ZI.'iA,]*lZS‘ IA,ZZIA,]*ZI |’\',23]A',l’.;$l
Yu-Qi Xiao (TDLi) 11




Numerical Results Keep one combination nonzero at a time

N—eN (COMET-I)
O uN-eN (w/ RGE)

B uN-eN (w/o RGE)
u—ey MEG-II)

O p—ey (w/ RGE)

B u—ey (w/o RGE)
u—>3e (Mu3e-I)

O u—3e (w/ RGE)

B 1—3e (w/o RGE)

| A121 A 722 |A131A732] [A231AT31] [A231A535] [A232AT35] [A233AT 35

For the first three cases: For the last three cases:

» Tree-level contribution to ;i — 3e * No tree-level contribution to 1 — 3e

» Future y — 3e exp., e.g., Mu3e Phase-  Future uN — eN exp., e.g., COMET
l, will give the most stringent limits on Phase-I, will give the stronger limits.
the para.
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Numerical Results Keep one combination nonzero at a time

PRD 26, 287 (1982)
R .
6)11?/"' .’\(\m L
J Z
AL > ")\,‘/,-/ /\_/'m/._': . &
f/.u.n
M VP
- | | ' | —6
107’ ' s R — _— : | 423341331 <3 X 10
[A121A722| [A131AT52] [A231AT51]| [A231A555] [A232AT50] [A233AT33)
For the first three cases: For the last three cases:
» Tree-level contribution to y — 3e * No tree-level contribution to 1 — 3e
» Future y — 3e exp., e.g., Mu3e Phase-  Future uN — eN exp., e.g., COMET
l, will give the most stringent limits on Phase-I, will give the stronger limits.

the para.
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Conclusion & Prospects

As there will be cLFV experimental improvements in the near future, it iIs
necessary to pay more attention to how they can play roles in NP models.

We follow the EFT framework, matching the RPV-SUSY model to SMEFT at tree
and one-loop level, and accounting for RG running effects.

We find that the u/N — e/N can give much stronger limits than u — ey, u — 3e
in most cases for A’ terms, also the same for specific cases of A terms. In certain

cases, u/N — eN conversion is the only process that can provide constraints.

The can play an important role and
IN certain cases.

Combined analysis of all the possible phenomena will lead to a much more
comprehensive examination on the parameter space.

Yu-Qi Xiao (TDLi) 13
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£ RPV-SUSY

ANP Match
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---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
¢ .
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Clzr — _39 YSQ )\/ A/* 1F(1) + ZF(I) . gFr(l) _]_“F(l)
[C(l)] — [C(B)] ]- )\Ttk psk i: eW 1287r2m2 spr’*lpr 3 2 3 2 3 ) 3 5
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