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FNALE9g9  publication plan
by Kaspar @ Nufact18

Planning on three generations of g-2 publications:

* 1-2 x BNL(~400 ppb) collected in FY18 and aiming for publication in 2019.

* 5-10 x BNL(~200 ppb) collected over FY18+FY19 with publication by end

of 2020.

* 20+ x BNL(~140 ppb) collected by end of FY20 with final publication at end

of 2021 or early 2022

Muon EDM and CPT/LV physics results in at least two generations.
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He, Joshi, Lew, Volkas (91)

Gauged U(1),.. Model ™"

® A minimal ext. of SM

e Anomaly free L Vs 4 | TR

ki 0] O [+1]+1] 0 | 0

JEg: 0 0 0 U e |

BN T TR e T R

Lagrangian Kinetic mixing w/ SM gauge boson
1 M2,

Chot = “S 2 =27 7" + %B@BZ’O‘B

+¢'Z (+ay*u + vy v, — YT — Uy )

New gauge int. for u and ¢



Baek, Deshpande, He, Ko (01)

Gauged U(1),.and a,
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® Z’ can give a sufficient amount of Aa,
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Gauged U(1),.and a,

® Z’ can give a sufficient amount of Aa,™"
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Global U(1),., ?

U(1)u—r
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A pair of scalar doublets can have Yukawa int.



® No Z' boson
® Flavor charged scalars?
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Global U(1),., and a,

U(1)u—r
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Chirality enhancement!!

U(1) breaking is NOT necessary!!
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Global U(1),.. and M,

® Large neutrino mixing .
Choubey, _Rodejohann ((o15)] . 1 1
Ota, Rodejohann (06) MV O( m23
ma3

- ® Symmetry breaking by S
mi1 €12(ST) el
W Ace 612<S*> , ma23
€iai0) |/ M3

v Fit with v oscillation data

v Massless NGB ' i _
—> Explicit U(1),., breaking : Z,



Z, flavor symmetries

Z,, subgroup of U(1),.,

U=z 7 % 7 7
[L., L, LD e B B i ] | 1, w, u]
[GRMLLR?TR] [07+17_1] [+7_7_] [17w7w2] [17+i7_i] [170‘}7@]
i 0 ik It Il il
i +2 + w? —1 w?
[ —2 + W | Hr

For nz5, global U(1),..is recovered

V ~ 4+ (H @) (H )



Z,, subgroup of U(1)

Z, flavor symmetries

u-t
U (= Zs Zs T4 7,
(Le, Ly, L) || [0,41,-1] | [+,—,—] | [L,w,w?] | [1,+4,—i] | [1,w,w]
[eRqu?TR] [07+17_1] [+7_7_] [17w7w2] [17+i7_i] [170‘}7@]
H 0 = 1 iF 1
® +2 +\ w? —1) w?
3 = I B /A I SV

® and P are identical

V ~ +)s5(H ®)?

Candidates for the Minimal Model



Z, conserving Yukawa int.

Structure of Yukawa int.
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Z, model

® Z, symmetric 2HDM
V(H, ®) = — jo FFEEE R EE O CEF I R (D)2

+ A3(HTH)(®TD) + N\ (HT®)(BTH) + [+ %(chb)2 + H.c.



Z, model

® Z, symmetric 2HDM
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Z, model

2 B 2
® Z, symmetric 2HDM Mp & .M77 =

Vi(H, ®) — = e T<I> +A(HTH)? + X (270)?
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Z, model

2 e 2
® Z, symmetric 2HDM Mp & ]\477 = i

Vi(H, ©) — = W e TcI) +A(HTH)? + X (270)?

+ X3(HTH)(®T®) + N\ (HT®)(DTH) + [ T @)% + H.C.}

® Positive mass square for ¢

5t ((v+h1025)/\/§> - <<p+?;)/ﬁ)




Z, model and
2 g 2
® Muon g-2 Mp = Mn = A5V

AgleV Refy, -y M, (MT) (Asvz) (5 M3>

~ T
: (amz M2\, )\ M3 )\2 T g

mg, = 700 GeV : Chirality _ErThancement
A, =0.524; =0.5 Mass splitting btw o and n
v' Large Yukawa (w/ heavy scalar)

Yur = 0.7,¥¢0 = 0.7




D |;z°z°
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ATLAS Prellmmary - Expected lelt (16

- Vs=13TeV, 139 fb"
L All limits at 95% CL

mg, = 700 GeV

[ }\.2 =0.5,)\,3 =0.5
Ve = 0.7, Yu = 0.7
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Z, model and EW precision Test

® Peskin-Takeuchi’s T parameter

N 2
4= V(1 _0.0940.13)

v EWPT favors mass degeneracy

M2 :Mg—l—()\4—|—)\5)§
e — Mq% + (A4 —)\5)%




Z, model and Theory constraints

Triviality
(A < 4

Stability |
2/ A1 (A)A2(A) + Ag(A) + A (A) £ [A5(A)] > 0




LHC bound revisited

® Cascade decay ¢ — W' p, W'y

Slepton mass bound cannot be applied

Low mass solution possible
mgy, = 200 GeV
A, =0.523=0.5
Yur = O.Z,yTlLl =) 2




Lepton Universality Violation

® T Michel decay @ Tree 11— v,
d*

? :
Vu

2 2,
E FSM (1 |y,LL7'| ‘yT,u’ )
T R2GEM3

® Z decay @ 1-loop

0975, 098 < [yrul®,  Gogimdgz - o |Ur|”




Constraints on Yukawa plane

Muon g-2
(favored)

me = 700 GeV
A4 = 0.01,1; = —1.00




Constraints on Yukawa plane

Stability :
(RGE w/ A=102TeV)

me = 700 GeV
A4 = 0.01,1; = —1.00
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Collider signature

® u-T specific scalar from EW pair production

v, Z, W= o, n, ¢*
>W B(p,n — ut) ~ 100%

—> Clear M, , signal with small LFV BG
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Summary

Muon g-2 - 3.7c anomaly
Flavor Symmetry

o U(1), -

°.Z

Minimal Model > zi; symmetry w/ 1 more scalar doublet
® (g-2 (Chirality enhancement)

® LHC, EW precision data, Lepton Universality, ...
® Signature T
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® Large neutrino mixing i
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® Symmetry breaking by S
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Muon EDM

1.9 x 1072° cm

d,|/e > 1.9 x 107" em

10 10°
m, [GeV]

IIIl()@uT3@”l) = 1.00
(Depend of Imaginary Part, Not guaranteed)



