"
i

1

B ~19MeV/c?
15 2/3

AErivzig
"

7T

~ 4.4 MeV/c?
—-1/8

1/2 d.f
I

=T DIRYIEF

~0.511 MeV/c?

il

>~ 1.32 GeV/c?
2/3

1/2 i
&
Fr—L

=~ 87 MeV/c?

-1/3,

1/2 84
e 4

ALY

{~105.7 MeV/c2 |

1

~172.7 GeV/c?
2/3

1/2 t}]
oy T

~4.24 GeV/c?
—-1/3

1/2 bj
MhL

'~1.78GeV/c2 |

<2eV/c2

?m~gg
%

A e e 9P

Vif~80Gev/ez |

—~o o
g

N
70 N
0 I e
1 (e
KF
o -
‘~91 GeV/c? h
0 4

i o }‘ &
Y.V
o

‘A"‘ .)' ,y’\‘ Il
\S "’.}}i{-}/

5 WTI'\JJJ

~ 125 GeV/c?
0
0

EwvId X

IR 8K (TEXF)

REFRFYPBEF LI —
2025%F10H15H
R RRZFKF

CHIBA
UNIVERSITY



LIRD B St

2010 2015 2018 2020 2023 2024
HEEKRF RRKF KEK K-y e HEXZ I | PE FEEAk
BEL - BLHFIE H—)L A ) —IT ITRIAE A —
t 1 : F | 425 ™ | 2094
] S 7 A e SRS
2008%F / —NJLE 201545 J/ — L& T o
|
MR - VR - 23l e | 7

20024 /|\&E 2012F b v T ARIF

[

HNT DERY)IBE
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H

/59

O






.,

-
-

o

-~

k2
=
o

©AdobeStock



DD I WIERYIIEF DHI

e

BRFDIL

BFDY L -
(A47) v

BRFDYLE
JRIBRY(C (& %5t
ApEFLL L

)\~ -9

SZ X fk: https:/x.com/_matoruru/status/1796113542757892510



CEZYAN R R O]

JUr + BH = VIR

1 U8, )Ly + TIYIURE

PIRAKN 4+ IUVE]

Qu

AR

9% + AU—TAAI + E =FTvyVrLTRA

INFF 4+ YIAX—X = HRY—KE (BYHY?)

OJ4LwvIITrH—R



\\y

R H A

CORARNZ VY —R@EERETREEINZE LU

IDFERRE A
2010/11/3 18:15

BY>I—+UL&5W=XKbMO
B7RAR+LUEER= 0O

B A7)—L+UL&o50=HAc5 UEF
BiIR+LEV+HEI7Y—L=HH
BE+YIR—X=KM0O

WEZ7)—- L0y +72y o A—k—=hF*T7 54
BFhYN+BRE=F
B3—7J)Lb+1hiEE=FvEF
BERET+4FH=FrET
BiEEE+DAS=XOYV
BHIER+igTF=F—XI—=F
BEER+Zw > D =XOVE
BES5SHA+/NNY—=X14—KRFT K

BV 7L +4F3=NILER
BT+ == 2AY
BFrsdL—h+XOV/y=3—7)Lk
BAHOIER+0—OYFE=ALYIYIa1—X

ZZ X Hk: https:/detail.chiebukuro.yahoo.co.jp/qa/question_detail/q1149767076






=NTEIE?R/AUFYREFEE?

R+ JRF#% %+
o0m o (BF/RHET)
10 m

=/ \EE\ = =R F

J F—7
<101 m

ORI F e

HRFDORYIRE @ /59
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H



Cosmic Ouroboros

ITk

)

L I-
|

|l
[

=3 AR/ PR | SRALF

R

Y-

©Abrams and Primack (2006)

ST DL TE /59
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H



RARTINTAXTY
INETICERBINIRNTOEEIG ?

A. 81EFH B. 131&E%5



ZBARTINIAXTY

CNETICRBESNIER=NTOESEL?




INFETICERSNTRHF

= 1.32 GeV/c? >~ 172.7 GeV/c?

2/3 2/3
® [‘®

B Z B9 5
Jx)l=AY

~0.511 MeV/c?

=3
1/2 .

C D17FEFE (&
Zh 0 TIEEERERY,
EMEENTWET,

ORI FHHE




CD6DDZHNF &
DA—V 7L —I\—

— &R

\ (~132GeV/c2

'2/3
1/2 0

~172.7 GeV/c?

2/3
“®
Ny

~424

—1/
@

(
:
!
¥
i

= ——— S = =

— e
—_——— e~ e AR e

RV )




(ZxILEFV)
I

> 172.7T GeV/c?

2/3
i ®

=~ 1.32 GeV/c?

2/3
' ®

Fo—Ls

~0.511 MeV/c2

o |
1/2 .

=N DIRYIEF
7 L—/\—{)3&



AAEEDHIR: 2DA 77X MDERE

1}
[Th

EZIRLZD |

OKMI

=R FDORYIBZE /59
IR (FEXR), RRZFRE YIBEFEI S —, 20254108158






RARTINBOIVAXTY

1 a va - /. 7.

+(D,H) (D"H) — p*|H|* — A H|*

DI Z=RY 7



© Tokyo Woman's Christian University



RARTINBOIVAXTY

1 a Va N N
»CSM — 4FMVFM —+- ) Z ?pz’y’uD'uwz — Z %yng% —+- h.c.

+(D,H) (D'H) — i |H* = N H*

=N FIEERERD ST T
'E & D OYIEER] GEFAREIN) Z11TICHEMRLU XX



RN FIREIRE

I BJBROXZFEFRNT (Flldwm. H2WITEZDRE) =39

T—I% Jz)LXA VI

1)L AVEBEELE

v A ERTE
NELUWEWSFE

ZZICiE SUB)-Q® SUR); ® U(1)y
=B EVLWSHEELNEENTWVS

HRFDORYIRE @ /59
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H



U> D & xdFiriE
NELADRF=9—IRY Y

ES A ,

w,zRyv > @ @ ST
GTFIET S ADEMGR BAERERYER  BH - B -
Dlc. 517005 B ZE 6597 A, EiFe
D500 TmWAa, KEBEIXRILF—E
TJA—=7DEHUADHIR 551\ 7]
RHBUWNT]

HRFDORYIRE @ /59
IR (FER), RRZFARE YPBEFE I —, 20254108 15H



— 3 MR E

& =DODNZEADT—VHZIE BEICT—IXNMMEZHc5T

& T—IXWMEIL, BEIACEICYIEEAZZZ WK SBMRT I vILOERDIE
S T—IBIET —I%WINEZERT &, FOFEEDDRICTE D,

1]

T—IUXEE. MFD)—BE (&

MARNIMER T SN/cE) TS nd
F-Vig  S-VRTFOR  HEMEH

o EHMAEIER tr @ 1 U(l),, 7'— I8

¢ HW w,zrkv> @ @ 3 SUQ2), &'—

¢ =L S —o S . q SU3), P
R oRIES

RS (FEA), R T A YIS S — 20254108155 @ /57



b A&

¢ tbYvIASEHYHFEICEWTEBRENICHINEZE>TcZ &EN5|EEER
D. 7xIL=AEW,ZIRY VIFEE%ZIETR U (Higgs mechanism)

XIFREDN D B XIFRED TN T LD

| |
RT3 v )l \_/ \./ :
HBEZ0HDIEEIMEZF > T

OESE {> RtoFm BN TRLF—H—FEN
HZERRETIEZNHMEN TS

HRFDORYIRE /59
IR (FER), RRZFARE YPBEFE I —, 20254108 15H



v ARFEDER

ATLAS Run 2
! Ke = Ky

f K. is a free parameter

- My
vV vev

K
I Illllll I

or

107"

Mg
FVev

SM prediction

K

ZRFEbev T RAFED
EEDOKRKES -

RERBEDTS
(KF = 1)

W
- N3

Force carriers Higgs boson

\

9|[7-- H

| IIIII | llllllll I IllllIII | IIIIIllI i |

o
e

SRR N UL AR
0

W TR P ST i)
¥> 1.4 llll- ] I LI nllll 1 1 | ] I
— B oh S — ] - I —_—\NTZ
ou. lep - U_‘L’EI—*%:I:J@%IZIL_D |
. " @ I ]

i ] i
0'8:_1 M L | Y N L gl Lo aaaal 1—: .
10~ 10 102 [ATLAS Collaboration,

Nature 607 (2022) 52]

=] _L%@’f 5 & Particle mass [GeV]

HRFDORYIRE @ /59
IR (FER), RRZFARE YPBEFE I —, 20254108 15H



RERBEDODVAINA M=V EBHEI[E—XV K

¢ EBEEANEEEULLSNTWVWE—DERNEFD TEEWSTET—XYV M)

EWSYIEEDFTRE EREDLER (EFAE Y &gz DHEEERRED
Ry 7R PQ Fe Q9

1(d)

EHEFEAL: q, = 0.001 159 652 181 643(764) /@\ @, O\ Dy %

/7
+
I(g) I(h)

50 g2 2 N A

T(a) Ti(b) T(c) 11(d) TI(e)

AT (E: ac = 0.00115965218059(13) g% 2o B /o 72N

(5 1I1(a) 11(b) TII(c)

EAKS A (/—NILE)
AT i

Vv Vi(a) VI(b) VI(C

33 {1 (1 11 B

VI Vi~ VI(h) VIQ) VIG) VIK)

CXBEIZL, BRIEHFINTO—EL |
NzxznrUIEDOIEZHAAN [Kinoshita, et al, 2012]

I | L
—_
]_..
(

BDETRGR &AIR

10/ \1\\ . ./,- 7 Al iz
R -~ "// o ‘ fit1 .
/’y////{;’li‘ | ! ’i. N ./.
f : e A | 7
! Iyt 27 (LTI ’{,’r,/_/,‘
Yt R
SR T DY IE

R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H



Q. EEEZRY )N A 2

A. LU\ 2



BFEA%E (BNN) ORENER

i BB EE , [z B2 S A 73 .
EEYE - BEIX)LF—DHEHF —oTHEITNIE

= — AN —1
KE—EROR, KEEREON 7 TNR

1%%§Eﬁ§zﬂ! —a—KV/EEEE

L —)\— & D% Zh s D

REREZ

lIcH TS
Fnﬁéln\ RN \ * Ei%%IEJ

-
A4>7L—Y 3 FHDEEH

HEMCEET DI
BITD . TS (D IEAR EERBLTWS




5 ) B O R R 78 G

30
[Begeman, et al, 1991]

Radius (kpc)

R FORYES
RS (TEX), ERZFREYEFE I+ —, 2025F10H15H /57



228 DEER SR

¢ RFOHFLOSEEREr OMNEDOER m OEFEFHAEI

il
ot
l“D~
C/
ot

RICM DA RRMCEE D K \/,
7’3
JUZ%Eﬁ\’:\)EHﬁén%EJE

= IH

IRICM D r

<l U o< constant

— o tm (BUW=sH. BZRL)

R FOKRYIES
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H



FEHO/NY A BER O

R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H

o VHCEINGTIRNENHS (BFEBET eto)

¢ TRDFOEDICIFIEL MR

o FHEBANLTHLRYERSZICIEHZD. BEATYELHRL

¢ FHABOHEZEHNSEUEof, EENSEFNIYEE RYE R

D R TFHOEEOTFTRYEEE IAHR?

mRET S, ERMICEERNICS AL, RTEH
R DFERDOD>TWVWD

SRNF DIRYIIEF

or



7 L—/\—¥3E



7 L —/\—¥IE
R

. O %
000 g

=hrd B8] 4 — 7 X

new particle X




A48 (k) £7L—/I\—¥ (R)

RERE
T, EAEINTF () >— HHTF (77) >—<

[RlRE R

T 3035 DI
5 SERBBREDEEZAE
AN =P e e High-intensity frontier
High-energy frontier = fHTHRY
IR S AT B A—7/
— IR DEE N |
ATLAS _ — EIRILE—EEET
S X IR = R ICERER

ST DL TE /59
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H



ARV

BT S BREEES + BEROT. RET 219
ER. EFREOMTTIC. BlAICE>THEFEBECASTNS  [R U]

k (TR D5 IDIEMARIE n HEF

> nHEFDOFETH/IISA S/ —XN)LE
AN/ —NIVE
nREFIEIA—T ERTA—T D

I —F > K BEEIREE

N

HRFDORYIRE @ /59
IR (FER), RRZFARE YPBEFE I —, 20254108 15H



FESIZAY | KREF - BREF -

0
Ab

KREFIZFANLIIIDDA—D 25D B F - ZLYb/INUAVIFIRNA A—I9%2&ED

=R FDORYIBZE /59
IR (FEXR), RRZFRE YIBEFEI S —, 20254108158



AL F I D RERTE RS

¢ HRIZ[MICKERNFINRGENFET D

Founex O :: ~ - = '\. : ',“ “ == |
F R A N C E oune :: VR 2 :.  . o \ .;g,;__.‘.“ - . | ]m““““mm l‘ld”\ll“lw ‘

Cessy O Saugrny Coppet O O

Echenevex O s
LH c Versonnex [®) ib
Ségny O <
Versoix O QJQ
CrozetQ O Chewry Olgr?ex b
Fertiey- Genthod O \gJ Améres. > : : ; 3= 4
SPS_ireins, V°'“"" - S o | R g
sergy O Bellevue O Collonge-Bellerive \ v‘ ' - =20 1 -“ > b
Saint-Genis- " s —avin : w T8 B N w” B~
/.SWITZERLAND i A A ‘M‘ E U
Meyrln O Cologny O Choulex = %“ - P T hegloe . [\

O satigny Geneva

O

Chéne-
Bougeries Annemasse
o Vétraz-

Gaillard Monthoux

27/
@

Plan-les-Ouates O

Perly-Certoux Q

FRANCE

Saint-Julien-
en-Genevois

0 3km

MF )T 79 % LHCIR 25 EZIKODKEKL:aD%SuperKEKBﬂI]iEEEE

A-‘be Stock | #515176804

SR F DRI /59
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H



7 L—\—DOYE BRI IS

1 FUEBZRS77O0—FII31EXEH S

1 EHEWGTy Ny TOERYIEZEKRKL. e COERICERT 5

I MY Ty i - IEDEN - BAEICEDWTHYIEZERT 5

I RMNALAPY T  EET—VVPEEICEDWITFVEZERY

1 TL—/\YEBEIEXKLGEERET—F=FE5, EICKRMNAZ Y77 70—FCHENTEL:

1 TJL—/\—¥YEOEXBNGEEIL. WE - RYEIEETIEDZE. 7 L —/\—1E1E D 5k,
—a—KNUJ/EE, BUOLWCPEE, CZHhS5 MY IOV 7O—FTHED OJEE

HRFDORYIRE /59
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H



Z2L—I\—YBDFMBRAT—ILA\DRE

European Strategy 2020, 1910.1177/75
tree-level EFT
S5 45 —HY) o7l darker bars: prospects 107
I (~TeV) = & _ 106; 2106 EeV
— 377 S 37 D i
MCEADFT 2 105. N = -10°
Spr B X bk
CI:%I::/\@/EJ\JR et 4 T 9 .8 4
> 10% ! S § 10
4= . - - 2
ZHD é 103§ ] S s. 5103 PeV
10%. ) §§§x%m;102
MFV sensitivity  1¢1. < § L i 10!
X - B = = s - z
s I -looh -E- e : g& B s = B Em -3-% Bl B Em = = '10“ - TeV
S SIRISESyS SIS

Observable

N T ORI 5
LIRS (FiEk), ERLFAS YEBS2t S+—, 20254108150 /


https://arxiv.org/abs/1910.11775

Flavor Anomalies



Test of Lepton Flavor Universality (LFU)

I  Gauge symmetry predicts Lepton Flavor Universality (LFU)

& v T
v/ Z W = =
Ve, € V,uv 2 Ve, T

I Onlylepton mass (+QED corrections) violates LFU within the SM

m,=05MeV <« m,=105MeV <« m =1776MeV different phase space
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Current status of LFU violation

HFLAV 2025 @ CKM2025
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The other B anomalies

I b — sV global fit >50 (—next slide)

B(B — Kpup), B(Bs — ¢pup), P, RIK™), B(By — pup)

I BT — K uviD: =20 excess? Crivellin, lsuro, TK, 2505.05552

B(BT — KTvi)

BT - Ktup) =
P ( VV) B(B"‘ — K"‘Vﬁ)SM

= 2.75 = 0.86

I K" — n7ui: =1.50 excess? NA62, 2412.12015

B(KT — 7ntuvp) _ 1 61+0.43

KT = ntup) = .
pu( T V) BK+ — ntv0)sy —0.39

Both neutrino channels indicate the same direction—interesting
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https://arxiv.org/abs/2304.07330

Leptoquarks

I TeVleptoquarks (LQ) can accommodate all flavor anomalies (without collider

bounds). Feynman diagrams are shown in next slide

I  We consider two examples:

_ - (0073 00 0 )
1S, +S;scalar 1Q (3,1,1/3) (3,3,1/8) Uvmodel? ¥ - ) ( ,

- \00 1 00 0 )
Lg, 18, = ()\ijf (i0?) L; + )\f‘;uciej) S minimal set of (00 (1- 8
I . = - L —_
+ K4 QY (z’aQ) o'L;Ss + h.c., the couplings M= \8 g lr

I U, vector LQ (3,1,2/3) Several UV completions are proposed

£U1 — (/{'7{3@7“[4] + /ﬁ?gd—i’}/ﬂej) Uf + h.c.
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Leptoquark contributions

S1 + S3 scalar LQ U1 vector LQ

<
4>
K — oo ﬂ flt y

B Ky $.08, sf {1 L, o

b — Dtv L—//t
V4 /2
b — st/ kﬂ<£ \_EQW -

51

loop-induced

— 95 cancelation
must be satisfied
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LQ VS ﬂavor anomalies Crivellin, Iguro, TK, 2505.05552

S1 + S3 scalar LQ
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b->ct=L7h=vZfAl

B(A) — AYT7 1)
B(Ag — A;l_f_ﬂg)

1 FEICLSd. FEDTT T2 I 7 TEUTOFEAIA R(D), R(D*), R(A)

b
11

R(AC) —

Al

1 /N\UAICIHTFBL T E;

DEICEILT B (BT A — 7 XTN4E) KM Blanke, TK, et al, 1811.09603,
fEAT Fedele, TK, et al, 2211.14172
R(A.) ~ (.28 R(D) - 0.72 R (D) IH#HY  Endo, Iguro, et al, 2501.09382,

R (Ac)qy R(D)swm R(D*)gy i 2506.16027, 2508.06322, 2509.02006

-

R(A) #RIEITnIE. RDD) 7/ XU —%EBRAETHD I &M bh ol

R(D) _ 4 4

anomaly R(A.) =0377+ 0.011r ., =+ O.OOE’)Riéw

iﬂpUt R (AC)SM — 0.324 £+ 0.004 1.80 tension
R(A)exp = 0.242 £ 0.075  LHCb, 2201.03497
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CP violation in CP-conserving process

I CPV phase contributions to the CP-conserving process

CP-conserving Observables = SM2 + SM-NP + NP2

\ \

| Cyplcos o ‘CNP\Z

I  When the number of anomalous (CPC) observables > 2, this gives nontrivial

constraint on both the CPV phase (6) and the absolute value (|Cnp|) in NP

I Although B anomaly is CP-conserving processes, R(D) and R(D*) anomalies

provide the nontrivial constraint on the CPV phase in simple NP models
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Leptoquark induced EDM

I LQ models naturally contain the CPV phase in the Yukawa interactions

L = (YLQZ'”)/;LPLLS + YRB'V,LLPRT) Uiu
)

U, (6§~>7

Ur S\/\/? U1 vector LQ induces bottom quark (C)EDM
> > > K

bL/br /TR b/ Ti/bL Tr/bR br/TE R2 scalar LQ induces charm quark (C)EDM
R(D™) (C)EDMs

B At hadronic scale, the neutron and proton EDMs are radiatively induced from

the heavy-quark EDM and chrome-EDM
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g
CL

U, @’Y A ~V X
LQ vs EDM , g /
Q br/br TL/TR br/Tr TL/br  Tr/bR bR/TRN ///// NV
I CP-conserving Observables = SM2 + SM-NP + NP2 Fuyuto, etal, 1804.01137
Co |2 lguro, TK, 2307.11751
| Cyplcos O | Cxp
CPV phase in a vector LQ U1 CPV phase in a scalar LQ R>
0.32 - : 0.32
0.32 — , - | : .
03 | 03 | 0.3:-
0.28 Q =
< 0.28 Q:Q028
0.26 0.26 L
_ | 0.26 | '
0.24 | Current, Belle Il final - | :
A S S S 0.24 F
0.25 0.3 0.35 0.4 0.45
Rp

4-loop level LQ-induced nucleon EDM can be probed with future sensitivity
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CP violation in K* — U~



V| vs unitarity (CAA)

ree-ieve & and 8, .
K= ntp TV CE " \Q,&\°° B anomalies
K™ — uv KL — T (Joée/
FCNC and CPV
K- utu- K — v
O M6z
— 7wt |
— PPy




Kg — 1 u~ and Kg — uu"

I Double-photon exchange is the leadine contrihution in KV — ™

+
* # < u+
7
KO ---- KV Y [ Leading j
Hadronic matrix element o P’ \ u W

I Both CP-conserving and CP-violating contributions exist

S-wave (L.=0, $=0) B
K1 almost CP-odd ———— > /(~v5{ =CP-odd  SPinsinglet

o e

Ks almost CP-even ——— /= CP-even
P-wave (L=1, S=1)

J

spin triplet
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Direct CP violation in KIE), ¢ U~

- New idea: direct CP violation of K — u*u~ coming from interference between Kg and

Kg In neutral kaon beam D'Ambrosio, TK, 1707.06999: Dery, Ghosh, Grossman, Schacht, 2104.06427

L4
v g T

, m™,n,n °
K, — g | K

d

iInterference
weak phase =0

strong phase = photon loop:
K, = yylyr = pu

1. Numerically large amplitude because of the chiral anomaly (=)

Two advantages:

u,c,lt

2. Theoretically clean due to the optical theorem ( - )

weak phase = Im [Vis Vid]
strong phase = 0
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— e D’Ambrosio, TK, 1707.06999;
KO — ,l/t+//t Interference e, et a1, 2104.06427

I K; — Kginterference in Ky — uu~ provides CP asymmetry Acp, which

can determine A21° | 77| with very theoretically clean way

,u+ D’Ambrosio, TK, et al, 2507.13445
Sl ¥ A R A I P
Inter- ::: ; ~ —— Upgrade | il sensitivity
KS decay ference R DB g .......... mUpgradeillﬁlsensmwty
200

o

sof-

uo o

LHCb can measure A*1° | ij | from o
K°— utu=at ~35% W0 W UL DU U PO SV U DO

HRFDORYIRE @ /59
R (FEX), RREZFARFE YPEBEFE I+ —, 20254108 15H


https://arxiv.org/abs/2507.13445
https://arxiv.org/abs/1707.06999
https://arxiv.org/abs/2104.06427

1=

1.5

1.0 -

Kaon unitarity triangle

(bd) unitarity triangle
T YT
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- Projection, SM

L B

- 95% C.L.

r 1 | I I i | | 1 | | i

-1.5 -1.0

-0.5

A*(1-p)

0.5

1.0

Avital Dery 2504.12386

Projected K*-> mtvv
Ek
K - uu, assuming Ap >0

1 Projected K, »m®vv at KOTOII, assuming SM

-~ Projected Acp(K%-upu) at LHCb, assuming SM
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%ﬁ%iﬂﬁ*ﬂ lguro, TK, Watanabe, 2405.06062

I TJL—/)\—7/YU—ETeV LT 4#— R EMEHNE L)

Spin  Charge Operators Rp Rp«~ LHC Flavor [NP signals]

o

0 v brv  B.— Tv, FP", PP, My

1Q Si 0 v TT AM,, PP, B - KMy

vV by, 7T PP My, Z = 77, dn EDM

O
<
O
5
O
S
B S B S

LQ U, 1 v brv, T AM,, Ry, Bs = 77, dNy

( )
( )

Q RrRY® 0 (3,2,7%) Og,, Or, (Ov,)
( ) EDM
( )

LQ VS/S) 1 Os,, vV 20 T Bs — 77, By — TV, MW

DB E TIERL

Leptoquark (LQ) fcfcU. L7 N A—0 %250 UVEE

all]l
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https://arxiv.org/abs/2405.06062

LQ vs EDM

Predicted EDMs from the B anomaly lguro, TK, 2307.11751

ke e el

< 7% 1027 < 1% 1026 <1 x 1032 dn and dp mgst be
opposite sign

O(10720727) O(1072027) <4x107°7 can be the same sign

= — — no correlation

<1.8x107%° <2.1x107%° <4.1x 107

O(10727~28) O(10~%?) O(107°1)
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https://arxiv.org/abs/2307.11751

Global fitof |V ,| and |V |

[Crivellin, Kirk, TK, Mescia, 2212.06862]

0.220——————— | ;
| | K2/ 2
K3 - Kool T K_— — ,u_ﬁ
0 + ) 0.2251 T PV
Kis =T OKV | Error budgets:
Koty LO: FFs
(£ =e, ) 7 o2 (0|57, v5u] K (p))
- NLO: data, radiative
Error budgets: correction

LO: data, FFs
0 _+

(m (p") |5yuu| K(p)) 0.223F Teg i T — woet v
NLO: Isospin breaking | Error budgets:
correction LO: dat;a
' | Uncertainty from
0.971 0.972 0.973 0.974 0.975 0.976 | V.| is negligible
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Significance of Cabibbo-Angle Anomaly (CAA)

B Global fit (including with correlations) (Criveliin, Kirk, TK, Mescia, 2212.06862]

Vid global — 0.973 79(25) , W/ bottle UCN best
Vius|global = 0.22405(35) , p(Vud, Vus) = 0.09

our result {

gotle = 877.75(36)sec |V, 4| = 0.974 13(43)
roeam — 887.7(2.2)sec Va2 = 0.968 66(131)

Long-standing 4o inconsistency (neutron lifetime anomaly)
neutron-lifetime data dependence (bottle vs beam)

—1.51(53) x 102 (w/ bottle UCN best),
—2.34(62) x 10~° (w/ in-beam best) ,

—2.80 (UCN) and —3.8c level (in-beam) deviations from SM [TK, Tobioka, 2308.13003]

the single most precise data {

test of unitarity

A%IIO{?\?II = ‘Vud‘élobal T |Vfu,s‘élobal 13 I‘/'u,b‘2 — 1= {
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