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very rich literature!

more than four decades of exploration and counting!

highly eccentric and biased take in this talk!

suggestions are very welcome!



Why Lepton Number Violation?

N
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The only laboratory evidence of BSM physics : Neutrino Oscillations \ \‘\

** , See talks by
Srubabati Goswami | fi
| Frank Deppisch '

Purely SM:

|® strictly massless neutrinos

e conservation of lepton numb

Two possibilities for neutrino masses:
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mpvivyr C Yy, LHVE mMﬁLu}i
Dirac: like other fermions, Majorana: = v : Lepton Number Violation!
but tiny Yukawa couplings ~10712 Phenomenologically very interesting!

finetuning, symmetry, ...? Connection to Leptogenesis?



Minimal neutrino mass models

Minimal possibilities for Majorana mass-> Tree-level dimension-5:

Seesaw: type-I1 type-11 type-l111
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Wetterich; Cheng, Li; Lazarides, Shafi;

Foot,Lew, Joshi; Hambye, Lin, Notari,

Papucci, Strumia; Bajc, nemevsek,
v Senjanovic; Dorsner, Fileviez-Perez ++
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Bonus: gateway to explain baryon asymmetry of the Universe i
Shakarov’s conditions => Leptogenesis VR S R
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Loop neutrino mass models

Two-loop@ dimension-5:
One-loop@ dimension-5:
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5 Review by: Cai, Herrero-Garcia, Schmidt, Vicente, Volkas



How to probe neutrino mass mechanisms?

Too many possibilities of realising the Majorana neutrino masses

type |, Il, lll seesaw, low-scale seesaws, n-loop radiative models,
Left-Right Symmetric Model, 3-3-1 Model ++

How to probe so many different neutrino mass model possibilities?

Effective Field Theory approach “dim by dim” provides a robust option

Model Independent & € Direct NP signatures

e.g. Resonant NP production: simplified model approach
¢}



Effective Field Theory Approach

An EFT is the set of all allowed local operators with mass dimension less than some maximum one
L= a0 (0] =d, i~
()

We need an infinite # of operators to absorb all the divergences for d>4 => non-renormalisable

Nature decouples!
Decoupling theorem Appelquist,Carrazzone ++

1
_ .. 2 2 _ 122 |
Ztull = Llight(8:) + 5 [(0,Pp)" = M Pyl + Lo _light(8: 1) (i) there are no “+ve" powers of M, except in “log”s

for |pi| <M (ii) log M can be absorbed into g and C
or |p;

3 1
G(”)(pl, ...p,) ~ C(g;, h,, M) G(n)(pl, P+ O (—))

~ . M If M = gv then EFT breaks down for:
Z eff = Z 1ight (88> his M) ]
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Connecting EFTs to Experiments

S = =

UV known: 0

infer properties
match onto the EFT

@ of the UV sector
(unknown)

©O O O

©O O O

set constraints
with this simplified )
parameterization

0 constrain the EFT in a
model independent way

accessible E




Some popular EFTs for BSM Phenomenology

A v, new physics A > v

"
P

SMEFT operators

SU(3). X U(1)em operators

non perturbative QCD

Chiral Effective Theory

@Mereghetti



LNV SMEFT: )

Weinberg ‘79

1 2
Neutrino mass: K«EijeaniT CL H;H, — AVLT Cu

\ /
\ /
\ /
\ /

UV example:

- ] =~
LRSM: (L<->R) at high scale
Mohapatra and Pati ‘7’5 VR

Senjanovic and Mohapatra ‘75

LNV and SMEFT
d=7

d

u v
Babu and Leung ‘Ol

de Gouvea and Jenkins ‘08
Lehman ‘14

d=
d u
e
e
d u

M. Graesser ‘16
Y. Liao and X. D. Ma, ‘20




L = Lsm + C505

>_Cio;

d=7: 12 Independent operator with AL = 2

First systematic analysis:

Lehman 14
-> 20 independent operators
13 conserving B but AL =2
7 violating both AB = -AL = -1

Further reduced in
Liao, Ma ’'17
18 = 12+6 (indept. structures)

LNV dimension-7 SMEFT operators

pee

Type O Operator
vZH4 o7 €ij€mn (LS'LM)HIH™ (HTH)
U2H3D (’)II’;HD €ii€mn (L‘:Wue,«)HJ (Hsz“H")
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viD OFeLLD €ij (dpyuur) (L'DH L)
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| O by L) (e
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Why dimension-7 SMEFT operators?
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Matching dimension-7 SMEFT operators with LEFT operators

Bottom-up recipe:
Experimental observable

v

Constraints on LEFT

(Single operator dominance)

\4

Constraints on SMEFT

(Using matching relations)

\4

UV theory

I Highly simplified !

! No correlations and cancellations !

O Operator Matching
S,prst S— — AGp S,prst /v prst psrt
Oeu;LL (eRpeL'r) (Vs Vt) 2 Cev;LL — T8 (2CéLLLH +Cerrry + 5 € t)
S,prst — — AGp Sprst _  /2v ST t tr S
Oeu;RL (eLPeR"‘)(Vth) NG, Cez/;RL -2 ( LeHD5 P+ CLeHD(S p)
T,prst S —G LV AGp Tprst _ | \/2v (~psrt _ ptrs
Oeu;LL (€RpouveLr)(Vsoh 1) /2 Cev;LL = 33 (CéLLLH CéLLLH)
S,prst b —= 4Gp Siprst _  \/2v ptxs psxt
Oa,LL (drpdrr) (V511) /2 CdviLL = —7§ Var (CJLQLHI T CJLQLHl)
T',prst 7 TG AV AGp Tprst /20 ptxs psxt
Odu;LL (dRPUquLr)(VsU Vt) NG cdu;LL — 32 er (CJLQL}H o CJLQLH1)
S,prst — — AGp S,prst | \/2u (prst prts
OwviRL (@Lpurr)(vsvt) /2 Cur;RL = T4 (CQuLLH T CQuLLH)
4G CS,PTSt _
S,prst % B — V2 “duve,LL
Oduue;LL (dRPuLT)(V S 6Lt) + V2v (2 C,ptrs + Cptrs - Cps'rt )
8 dLQLH1 dLQLH2 ~ ~dLQLH?
S,prst 7 — 4G Sprst | \2uys* arts
Oduue;RL (dLPuRT)(VSeLt) V2 cduue;RL o 2 Vl’PCQuLLH
4GF CTapTSt J—
T,prst o —C UV V2 “duve;LL
Oduue;LL (dRPU#VuLT)(VSU eLt) V2v (zc,ptrs Cptrs Cpsrt )
32 dLQLH1 dLQLH?2 dLQLH?2
V.,prst 7 e M AGR Viprst | \2uysx st
Oduue;LR (dLP’Y#uLT)(VS’Y eRt) V2 cduue;LR =+ 2 V;‘pCLeHD
V,prst - —G L AGp Vprst \/2v ~psrt
Oduue;RR (dRP’Y,UJuRT)(VS’Y eRt) V2 cduue;RR =+ 4 CJLueH
S,prst 5 —
OdVI;JRL (dLpdrr)(VS1t)
Oi’ﬁ?ﬁ (Trpurr)(VSiy) Not induced by d =7 AL = 2 SMEFT operators
T',prst — TG AV .
OuLL (UrRpowuLr)(V5oH 1) Fridell, Graf, Harz, CH ‘23

13




LNV and Neutrinoless double beta decay

(Av Z ) — (Av Z + 2) + 2 € + Q;Bﬁ Cirigliano, Dekens, de Vries, Graesser, Mereghetti ‘18

Graf, Deppisch, Iachello, Kotila ‘18++

2
Half life 7% = (G |M[* (mgp)?) ™ ~ 102" ((1:11 e\;) y
BB

Many experiments: KamLAND-Zen, LEGEND, CUORE, NEMO-3, ...

2
Effective mass <mﬁ[3> — ‘U ei T

Main source of uncertainty: Nuclear Matrix elements! ,

3
° mi 0
 Many body problem: isotope and operator dependent J b docay Lt (00% CL). smallest XML
10" F""0VBp decay Timit (90% CL), largest NME
. 1k
* Different nuclear models See talk by |
Frank Deppisch 1O 2 eemeee oo
(a) (b)
d u d u d u
W . ‘\e .\ 1O 3 e
— v + v | + /g
d = . d - ! ‘ . : —4 ) A RETT] ] ul L gl RN EET
(c) (d) 1010'4 107 107 107 1
My [EV]

Rev. Mod. Phys. 95, 025002 (2023)
14



Neutrinoless double beta decay

Many new physics scenarios can be responsible:

Left-Right Symmetric Model: SU(3)-® SU(2); ® SU(2)r @ U(1)p_;

dR > > s llR dk - ey - uR dl. -

W, V+A ~ W

- € R € > € > €
”R V4+A > €r ”k Cr > t’; > Cp
dyp . A S - ugp dy - 1o - lg dy — - uy dy — - g
Deppisch, Hirsch, Pas ‘12
scalar and vector Leptoquarks:
U
d "2 d e” EFT approach helps!
_ V(S)
v € u
e e
714 W
d U d u

RPV SUSY, Extra Dimensions, ++

15



Many new physics scenarios can be responsible:

Left-Right Symmetric Model: SU(3)-® SU(2); ® SU(2)r @ U(1)p_;

W,

mys

W,

dy — - g dy .
W, ViAo ex
X m,
W, SOVIA -
dg P L < - up dg >
{S.
d u
( 1
e
o o
¢ 9 1
d u
[" \ 4 - b ', eV Ll A W JU Y ++

J
(A 4 B A4 R 4 '\,,

Neutrinoless double beta decay

> - i
\ L
> e
S ('R
v
- > g

Deppisch, Hirsch, Pas ‘12



Neutrinoless double beta decay: EFT approach

Start from SMEFT and match to LEFT:

LEFT(d=6) 4GF | _— _ _ -
‘CAL:2( ) — \/5 C}i/uue;LR(dLPYMuL)(VCﬂYMeR) + C}i/uue;RR(deYMuR)(VC’YueR)

+c§uue;LL (EU’L) (FeL) + Cguve;RL (EU’R) (FeL)

+ h.c.,

+C§uue;LL (@UW U’L) (ﬁO-MVeL)

[LEFT(d=T) _ 4G R [ (T\V
AL=2 \/5’0

LEFT(d=9) 8G%_ ,_ 9):ij — _ 9):ij _ _
LAL:Z( ) — vFeL,iCe%,j{c§/;)£}J urytdr ury.dr + C§/;)ngz ury'dr uryudR

o0 a5 ] whud | + b

Automatization possibilities! Scholer, de Vries, Graf ‘R3

Multiple isotopes and correlations

Possibility to distinguish different mechanisms and operators

17

T — (MV T — 7
Cduue;LL (dL,Y U’L) (VLDMBL) T Cduue;RL (dR’Y U'R) (VLDﬂeL) +h.c.

Energy

My, ~ 80 GeV

Ay =2 GeV

~ 100 MeV

~ 1 MeV

ChiPT LEFT SMEFT

Chiral

Many

body
Methods

Mp, MAAAP,PPMM

GT,T

Calculations automated by vDoBe



LNV dim-7 SMEFT @Neutrinoless double beta decay

Fridell, Graf, Harz, CH JHEP ‘24

O Operator LEFT Wilson Val SMEFT Wilson Value
— , Coefficient e Coefficient [TeV ]
o €ij€mn (LS LM)HH™ (HTH) S — ——
OlLenp €ijemn (LS er) HI (H™iDFH™) “duve;LL L:00 = 10 0 Carqrm 70610 o
ov s€mn (L5 D, LY) (H™DAH™) Cquve;pr,  1-86-107 CQurLn 3.62-107°"
Lot i i e Ciwve:rn ~ 8:20-1071 CLeHD 1.55- 107"
OLHD2 smean (Lg_zl.)MLr) (Hm.DMHn) C:l/uue;RR 0.93 - 10—8 CJLueH 1.12 - 10—5
OZI)JTHB geijemn(nga#VL:‘n)H]HnB“V cguue;LL 451 : 10—10 CJLQLHI 683 y 10—7
OLuw | 96 (¢7") (L5 0y LT ) H? H"W CiLqLm2 3.41-107"
prst A4 Tcis J
OduLrp i () (L§TD" Li) v 9.87-1076 CLuDI 1.36-1073  9.03
OeLrLm €ijemn (€pL;) (LS L") H™ CLHD? 2.71-107° 7.17
ZZZaH ij (dpLy) (uSer) HY CrLaw 3.39-107% 14.3
8 i cjTm n v — B —
OZZéLHl €i7€mn (d L )(Qstt )H ((1u)l/e ‘RL 9.87 - 10 6 CduLLD 1.32 - 10 3 9.11
prst i cjTm\ gn
Odrquir cimejn (dpLr) (Q57 L") H i 1.40 - 109 Coupr  9.91-107% 100
OQuLL cij (Qpur) (LLY) H CrLuw 2.48.10~% 15.9
Assumption: 9)132 2.66 - 10~° CauLLp 1.83-107° 817

single LEFT operator dominance”

Sensitive to 1st gen: What if LNV small in 1st gen but large for others?



LNV SMEFT at Colliders

Dim-5: Weinberg operator 43 TeVLHC: A <8.3(11) TeV

100TeVFCC: A <48 TeV

Fuks, Neundorf, Peters, Ruiz, Saimpert '21

Dim-7: comprehensively for the first time Fridell, Graf, Harz, CH JHEP ‘24 e T,

our main mode of interest: .

pp = L0797+ X

ENY
W

Recasting of the search for Keung-Senjanovic i ,
(KS) process by ATLAS '

ATLAS EPJC ‘23 NRr

QI

O ;11 O1 erw» O1 g N0 signal at tree level .



LNV dim-7 SMEFT at LHC and FCC

LNV operators using FeynRule

20

> future
LO cross sections with%adGraph5_aMC@NLO Operator o(pp — p*p~j35) (pb) ALnv | ANy
using the basic generator level cuts LHC FCC |TeV| |'TeV]|
N Ogurre | 2.4x 1074 0.11 1.4 5.4
Hadronisation by Pythia8 OcZLQLHz 15 % 10-5 43 x 10-3 0.90 31
‘ OJLQLH1 6.9 x 107° 0.030 1.1 4.3
Detector simulation by Delphes3: selection cuts
Odruer 5.7 x 107° 0.035
Cuts for pp — p*putjj at /s = 13 TeV OiuLLD 0.64 210
Object selection cuts OLHDZ 2 7 10_12 1.7 % 10_10
P Y > 25 Gev ph” > 20 GeV
| < 2.5 ni'?| < 2.5 OLHDI 1.9 X 10_5 0.061
Track-to-vertex association cuts 0 LeHD 12 % 10—8 31 % 10—8
|z0sinf| < 5 mm |dp| < 1 pm
—8 —6
Signal region cuts OLH 1.5 x 10 2.0 x 10
P S 40 Gev ph” > 100 Gev ,
Major Caveats: Fridell, Graf, Harz, CH JHEP ‘24
Hp > 400 GeV ARy, < 3.9 GeV
my1,2 > 400 GeV mjij2 > 110 GeV (1) validity of EFT (ii) resonant production




Many more observables!

Lindner, Rodejohann, Xu; ey
Neutral Current LNV@ low energy Aristizabal Sierra, De Romeri, Rojas; ++ L —» S

Changed Current LNV NS| @ LBL Oscillation experiments Bolton, Deppisch‘19 w+{

ST

R drd , Li, Ma, Schmidt PRD 20
aremesonandawaecays M 5 M'yuy Deppisch, Fridell, Harz JHEP '20
Felkl, Li, Schmidt JHEP '21

O 111 @ leptonic 4™ decay Ut - e+’7e’7;4 B. Armbruster et al PRL ‘03

LNV (1~ — €+) conversion Berryman, de Gouvéa et al ‘16

Neutrino magnetic moment Solar: Borexino
Reactor: GEMMA, TEXONOQO, CONUS

Accelerator: LSND, DUNE

See also talk by Sudip Jana,




Bird’s eye view of the constraints on LNV dim-7 SMEFT operators

B OvBBdecay (ee) B K" - n"wvvfuture (FU) W K" — mwvvcurrent (FU)
W ' decay (eu) B »magnetic moment (FOD) M FCC future(upu)
B LHC Current(ppu) B LBL Osc. (ee, eu, er) B LBL Osc. (pp, pr)
| CEvNS future (ee) CEvNS current (ee. pp) B |0m,| <1leV
O Operator
Orn €ijemn (LS'LT)HIH™ (HH) “quin
or .5 €ij€mn (LS yuer) HI (H™iDFH™) Otqun
Orupi €ij€mn (L_giD#Lz) (HmD“H") Odroum IIIII—_
OL Do €im€jn (L_giDuLl) (H™D*H") D
o s géijemn (LSio,, L) HIH BRy | OF0i
O g'eij(er?) (LS'o,, L) HI H"WH Odurrp
Ot et (dyyuur) (LD 1) s i
ngslfLH €ijemn (€pLy) (LS L") H™ Do
Of s @ L1) e g
Ot | (@I @@L | O .
Ot o | emen(@L) @I | O
Of L eij (Qpur) (LLY) H’ O #
0.1 0.2 0.5 1 2 5 10 20 50 100 200 500 1000 2000

A [TeV]
99 Fridell, Graf, Harz, CH JHEP ‘24



Tree level UV completions of the SMEFT operators

Operator “expansion” gives: tree-level UV completions  Henning, Lu, Murayama '14
Gargalionis, Volkas ‘20

X1 b1
. AN ..
Opurrn = €ii(Qu)(LLYH  —  €;Q"uL*L'H’
g
o,
- %, P P2 b4 2 s
PP P B s | g ) k.'.- AP
OQuLLH — Gij?(l I LZII‘I]/GS,'jllJll uL’H’/eijgbll uL ..]/61']'(01 il LF
Y, X4 P3 ¢3 W3

x1~S5(1,2,1/2) ¢, ~V(3,1,-2/3) ¢1~V(3,3,-2/3) w;i~ F.(3,3,1/3)
x2 ~ Fr(1,1,0)  4¢» ~ Fr(1,1,0) ¢ ~ Fr(1,3,0) wy ~ S(1,3,1)

x3 ~ Fr(1,3,0) w3~ F.(3,2,—-7/6) ¢3~ F.(3,2,-7/6) w3~ V(3,2,—1/6)
xs ~ S(1,3,1) Wy ~V(3,2,—-1/6) ¢4~V (3,2,-1/6) w4~ V(3,2 -1/6)

These can be used to check which operators are generated by which types of models

Exhaustive list with scalar, vector, fermion NP: Fridell, Graf, Harz, CH to appear soon!

23



Loop neutrino masses: a subtlety

what if the two new physics fields are hierarchical in mass?

mp, > Mg,
full model gives the light neutrino mass

3v sin 26 m%2+m%1—|—\/(m% —m251)2+u2v2
my X 2 log 2 2 22 2 \2 2,2
327 mR2+msl_\/(mR2 —mi, )Tt

Babu, Dev, Jana, Thapa ‘19
EFT cutoff reqularization based estimate

1 ,U2 de Gouvea, Jenkins ‘07
m, X ~>
7 16m2 A >
<
d —
Ifullzcm'u&s/ d’k 1 1 1 =
(2m)4 k2 k2 — m%_ k%2 — m*
1 R2

Multi-scale approach with method of regions=>

a more reliable way to “estimate” loop masses

24

Oiroru1 dk
Q" d* L

S1

Lj Li hO :
I

H X

10%

e

10™*t  Fridell, Graf, Harz, CH to appear soon!

-8
101 001 71 10 103

& =mp,/mg,

10°



Light neutrino masses and “naturalness”

Tree level contribution from Oy (§m,);; = _ 2 (W3CLy )
2 )

RG running A = My,

@LHDI ) @LHDQ ] @LQHD ) @LHW ﬁ @LH

(5m) <l1eV = G(Cy: A>1200TeV
Croup: A>61eV  Cryy: A>460TeV

Crypr - A>280TeV  Crpyp, i A>350T1eV

RGE improved EFT provides a cumbersome but robust approach Leading log for neutrino masses:
Cha,la,, Titov '21, di Zhang ++

dC . i 7) i
Md—; = 453 Cy 4+ 435 C5C5C5 + ’)’7:(5’6)050'6 + ’st 7)C7
"
| (5) *: o (7) \m¢ =
dC~ 7 7,5 7,6 MLH S \‘g
p——t = ’Yz(g’ )C% + z( gloX oMok +’Yz°(j’ )CSC(’; )



Concluding Remarks

EFTs provide robust frameworks to parametrize and constrain BSM physics

In the absence of any direct experimental signals provides a systematic approach

The new physics scale hierarchy requires a more careful approach

Light-NP-EFTs and BSMEFTs promise rich landscapes of LNV BSM Physics:

stay tuned for long lived LNV EFT action: Patrick Bolton Wednesday Oct 16, 2024, 2:30 PM

Sk




Backup slides
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Validity of the EFT approach for LNV Collider searches

Expansion of heavy mediator propagator g° B g2 (1 Q? 5 ( Q* ))
QQ o Mrzled Mr%led Mr%led Mr%led

Fridell, Graf, Harz, CH JHEP ‘24
For collider searches (O can be quite high

Q = /1728

Avg. momentum exchange:

<Q2> _ quzu,c Zqzzd,s f dz1dzo (f(h (xl)ffh (332) T fCI1 (5’32)qu (561)) @(Q — QO)Q2 — OpuLLu
ZQI:’U,C ZC]z:d,S f diBldCI}Q (fCII (xl)fcb (332) + fCI1 (5132)f(72 (5131)) @(Q o QO) — OJLQLﬂz
T OJLQLHI

OtiLlleH

QO — Min final state invariant mass : controls avg. mom. exc. o0
OLpm2

d S >\]_ >\2 ]. OrpHi

For dim-7 SMEFT — ' 0
3 3 LeHD
Mmed (ALNV) o

A < Qy = large A such that Mmeq > Oy

28



One cosmological “application” of
LNV/BNV Effective Field Theory

29



Baryogenesis/Leptogenesis

In the SM

\Z baryon number violation

M C and CP violation

X departure from thermal equilibrium

Type-l seesaw leptogenesis

L
A — H
‘,\‘I \ / N 1\"/
H [
H
Y A - S - R T
\ //
, >
A/..?. J N/'j‘ ]V]
H” H - L | P —| YO—

30

Guidice et al. (2004)



Washout:

A Simple picture of Washout in EFT Approach

B-L violating processes that can remove (B-L) asymmetry

Generic form

dnx
zHn = — E XA - >170-|.
Y dZ ‘ [ J ]
a,t,j,
qE)
an cq . ninj... c P - —
p— Xaooo—)z . e q ooo—)X PO ,
] n(;?ngq ’Y ( J ) n?qn.(;q”.’y (2.7 a ) 'I

n—1

e T . o d:;px\' _Ex d:;pa — E.
vY(Na--+ —=ij---) = / QEN(QW)"‘C T x H [/ QEO('Z?TPC T

a=1]

Assume: | M \zdoes not depend on the relative motion of particles

/yeq(Na.. .

i) = (271T) /ds V3K (‘[> dPS"dPS™ x |M|?

31

>~ Asymmetry
-
\

> Washout

/

R
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Observation of LNV and baryogensis

O Operator

15 | LI HFH'H Hyeje
2 L'LILke“H'e;jep
34 L'L7Q"d°H'e;jep
3b L'L7Q%d°H'e;re
4q L'LQu°HF ey,

Al L'LQ ucHke;

8 L'e“ucd“H¢;;

Observed rate at experiment » New physics scale A * Washout rate

qi
Deppisch, Graf, Harz, Huang ’18

Deppisch, Harz, Huang, Hirsch, Pas ’'15
Harz, Huang, Pas’15

Similar approach for Colliders using resonances op — 1

Caveats: penetration of washout in different flavors "
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Neutron-Antineutron oscillations

Neutron-anti-neutron oscillation can be realized at tree level by dim 9 operators

Topology — 1

e =3 GO, +he. s

O1 = (Y PrY°) (Y Prep°) (Y Prep°)

—

Topology — 11

1
Tnﬁ T

(n|LFgr|n) = |C1()Mai(w)

M;(p) = (M|O;i(1)|n)  Rinaldi et al (2019)
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Decomposition of 126 multiplet of SO(10)

Gps GLRr Gsm
(1,3,10) (1,1,3,+2) (1,1,0) ® (1,1,+1) & (1,1, +2)
(3:1,3+3) (31,-3) @ (3,1,+3) & (3,1, +3)
(6,1,3,-3) (6,1,-3) @ (6,1,—3) & (6,1,+3)



Neutron-Antineutron oscillations

n — 1 operators correspond to washout processes AB = 2

2 1
Out of equilibrium temperature: | ~ 4, 1 X CiM;|” ‘As

| | | dnaB T4
chemical potential relations=> zH M~ 74 = —C A10 NAB
. 106 n-n
1020} A=10"Gev %)prNeEr_K
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Observed NP scale A in n — 71 operator -> the OOE temperature for the washout
Caveats: validity of the EFT treatment e.g. hierarchical NP scales, CPV sources Fridell, Harz, CH JHEP ‘21
34



