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What we will discuss:

.Classification of OvBB mechanisms (standard vs non-standard)
.Brief summary of EFT framework

.Ways to distinguish different mechanisms

A generalized online tool
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Ovf3f3 standard mechanism -\Q\-\ HEIDELBERG

Majorana neutrinos => Ovp-decay
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OvpB non-standard mechanism TR e

Scalars in minimal LR symmetry Rp-violating SUSY by, < Rev. Lett. 75. 17
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OvBB mechanisms -Classification N

a) mass mechanism
b) long-range

C) Ignore(suppressed)

d) short-range
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EFT Ap proac N (cirigliano et al. Arxiv:1806.02780]

Low-Energy decay process
—> use LEFT (no light new physics!)

32 different operators
1 mass mechanism (dim 3)
7 long-range (dim 6,7)
24 short-range (dim 9)
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EFT Approach (ciigiano et ai. axiv:1806.02780 -\{i\- HFIDELBERG

Standard Formula

—1
(79,) = Imgsl* M| 6™ (Q, 2)
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Input: Wilson Coefficients + 3 numerical inputs (NMEs, PSFs, LECs)
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EFT Approach (ciigiano et al. arxiv:1806.02780 -\Q\- HFIDELBERG
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EFT Approach (ciigiano et al. arxiv:1806.02780 -\\ HIFIDELBERG

Standard Formula
—1
(79,) = Imgsl* M| 6™ (Q, 2)

« -
OvBB "M 4 mﬂ;rmula ) O
M 5 0O Cine ™
(T1/2) -7 @ O O3
©® Cor° )
o O
© (Cino* &) )1
_mN Mg & QN C\r\ ’ o Cy Cy
AR T meV o M, ® Cg
©)\ k@ 1 Cg
© \Cvu M &C . Cy 7%,
.AE§ b*b QGQ ,\, frne Cb\'ch ’ /
© KC\T‘J m N M@} &Cb ’ ST O(‘g /
Ao =Mme O & — - 1 3L, (9) )
me N (6\ &C \]L m (Y 4L O(J)
1
Inpu A ;ﬁ MM\ _ients + 3 numerical inputs (NMi_. . LECs)

scholer@mpi-hd.mpg.de A tool for distinguishing different Ov3f mechanisms 10



MAX-PLANCK-INSTITUT
. \\\ FUR KERNPHYSIK

EFT Approach (ciigiano et al. arxiv:1806.02780 -\\ HIFIDELBERG
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EFT Approach (ciigiano et al. arxiv:1806.02780 -\\ HIFIDELBERG
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EFT Approach (ciigiano et al. arxiv:1806.02780 \Q\- HFIDELBERG

Standard Formula
—1
(1) = Imasl” M| 6™ (@, 2)

(3)
. _ v = _ 1,9 GgVL I sd)
OVBB Mg, 0T Via (-1, BN AR
D e+ Ay, . Lguidd + M) T 9
/LM(F) % ©) (R i+ 5 BN
- m, —1 /B VadCVL (BEMF T3 6B L M5
Ut ud b) // gA T TR
/ \ ( ®) = 3 AA L Mt ) QA
M) _ M % (9 M _LeMar
1 Vud K Fe3 g
5 3 C ) —— —~7Q) (8) = 9/\ L, — (7
mNM & MO VaaC® g2 Cemem L
ArR™ meU 6) Mt = udG . (9 My 5 (Ma7 —ana
o (C)* JA12 GT ) =3 (MF + MEE + 2pP 4 agpr) MT(;,
_Mp.L 8V
Ap = Q@\ T T Mg sd)
0) KC\(L gA
.A = ('nlea M(6) = b 0(6) (gVA[
! Mme, R — — AA
me ©) &C 6 Nog M 5 (T M) 45 adF ¢ aagp appr MEP
lnpu . "> My 12y |
AM T me gAV “Mr "d)

scholer@mpi-hd.mpg.de A tool for distinguishing different Ov3f mechanisms 13



MAX-PLANCK-INSTITUT
. \\\ FUR KERNPHYSIK
©

EFT Approach (crigiano et al. arxiv:1806.02780 -\\\\- HFIDELBERG

Standard Formula

Ov — 2 ov|2 ~0v
(T1/2) = |mgg| ‘M | G (Q,2) NI o X M%f;ﬁ\ ’
M MT N (MaTsd
SPyis (McT )rx/g“{m
© XL I N\[psd T 2
® VOV 2wt
B
OVBB ‘Mg _ 1, PN T M b Sair)
YIS o (Y T AP NGE -
0 ) 77, 6 (S 1oTsd 08V L Mp d\°
(TI/UQ) %e m‘%ﬂ — /‘ZK% N C&\?\ U\ ¢ ,AA) + /‘ZI\IP’S
Q) = ﬁ ) ©) + &V 0 1 ( MA/\ + Mt gA
Mot R (6 o VaCVE (L5MF 73 .
2 O &C} 3 W ==—73 N\ om)
TN MR “vi (9 1 T
— . _ o JV 5,
AR meU 0) 6 (‘2jwﬁ’ Y ]W’élfl — 4]1»[AA) — 3 (MAE rPP )
o (e 05 0030~ ) 0 iy s g My
A §.M EﬁL Q63 _ 12g$i ]L[ )
D) 2 Fsd
(6) KC\?‘) oA©) Ja
— mes (6) _ udOVR (g?/ 1
s me, R — —Mp + = (MfAA TAA
lnpu . _"E MR 12gme !
ANI Me - 9/21 Af[F,sd) ’

scholer@mpi-hd.mpg.de A tool for distinguishing different Ov3f mechanisms 14



MAX-PLANCK-INSTITUT
. \\\\ FUR KERNPHYSIK

EFT Approac N (cirigtiano et al. Arxiv:1806.02780] \\\ HFIDELBERG

G7T + N7AP
— GT 7Pp
MT = A/[]4P + MplPP * A/[GT + M%ﬂf . AP \\\7
M P 7+ jL[Y{WM ) AP M7 sd
= 3 Y 93 s
G + AgLpr
2 , MGT + EMA
Mys < 587 — gNN 27T +M;’P
\T 772# ’ E
'g/l \2'/l/[[r , V L MF‘ sd
"y sd \ My AP\
e o + Az \
. 4z (Mgr L AyAp HG%}LMP sd
\ ey N T,sq jl/[ 2 AA+MT 2
Ts Ict
2o ( azr e @1\
_ T\sq + ]l/[PP _
m?N J‘A&?{3 &C v (9% Sd) "L C"(rz ) \ il
R§’TTL v ~ 6 ( —Mp — — (MA —4M _ )
A 6(6) C(\CRJ JA12 ( T 17~ ) 3(]V or +M(*T +]V[AP+A/IJEP) MTG,
ap=MELN O 12895, 8d>
©) KCVL . 94
—JVime:> M(G) = Va C’ ) (gvjv[ L
Ne Me, _ AA
T N © |\ C 6 93 F ( or AM7p4) + 3 (MAE aF 4 mpp MAP A/[PP)
M MM
lnpu , _— RREE)
AM T e Mp o |,

scholer@mpi-hd.mpg.de A tool for distinguishing different OvBB mechanisms 15



\\\AX—PLAN CK-INSTITUT
N FUR KERNP*™ K
EFT Approach (ciigianoetal arxivi1sos02780) ==& ™= *

!
©)! ©) Ck
: Ck% x 0o 5 « {Z«KGXL
SMGT tjl/[:‘l_A‘ =iy C@\v A o _ =0
GT + AgAP C@ «*CyL 9 ¢
Y e RRVESNNCI AR i)
R 7 O — g O + 8
M 7o 4 Cs ©) QY
PSS = \A//AD &93’ /\/Cg K (9\ /\/C \ Kg\; \ A A
. © + G o)\ + 93 ©) + O30
v C
C@\ = U6 (9) 5L @) NN & L
Yoy = g OB @gﬁ x O3 ) ()T LM F‘”‘d\
9 — 1 9 ‘Z 31 .
coir < /‘5/9“{“ N KCS;L o N M) \ oA
@) = K‘g‘ e i ) SERAE )
1 L 9) 1L . /I
\ CxN e KC%L ~ \L\L LR oo L 1 (zMé\/T\ 4+ My
o =8 en N 4m2 (/UGT”NMPP 3 )
Ot = Tsa). v =CMDY))
N vy, (g L
J‘N’N ~ ( S5 My — = (MAA _
ARC\““ © C(\CRJ 6 JA12 ( ot iz )_3(” T+M(* +]\/[AP+]\/[PP) MTG,
,AE = bsL Q63\ &]V[b sd)
e —=J/Vitme: MT(SZ,R _ VLdC (gV]V[p L1 (]V oy
nx M9 (€ i M) S (MGF + MEF + 2 4 g
12
Inpu AM = me | gVLMFSd)

scholer@mpi-hd.mpg.de A tool for distinguishing different OvBB mechanisms 16



MAX-PLANCK-INSTITUT
. \\\ FUR KERNPHYSIK

How to distinguish? -\{\\P HEIDELBERG

Standard or non-standard mechanism?

3 different observables in decay experiments
1) Half-Life
2) Single Electron Spectra

3) Angular Correlation
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1) Half-Life — Ratios K rnomame

NMEs depend on (A,Z)

Study Ratios of Half-Lifes [see Deppisch and Pas arXiv:hep-ph/0612165]

TS%(AX) B |M0i(76Ge)|2GOi(76Ge)

T (6Ge)  [IMO(AX)PGO(AX)

RO (AX) =
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1) Half-Life = Ratios

NMEs depend on (A,Z)

Study Ratios of Half-Lifes [see Deppisch and Pas arXiv:hep-ph/0612165]
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1) Half-Life — Ratios K rnomame

NMEs depend on (A,Z)

Study Ratios of Half-Lifes [see Deppisch and Pas arXiv:hep-ph/0612165]

TS;(AX) B |MO75(76G6)|2GO’L'(76G6)

10,(%Ge)  IMO(X)PGO(AX)

RO (AX) =

Distinguish 2 operators i, j by

RO« (A X)
RO (AX)

Ri;j(1X) =

Similar for more complex models
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Observables AN

Single Electron Spectra Angular Correlation
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Observables N

— 4 different groups (plot for 136Xe)

(6) (6) Angular correlation
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Tool to study all possible EFT models:
» OvpB observables
» Distinguishability from standard-mechanism

» Operator Limits
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Thank you for attention!
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