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B — K* Il decay

Form factors :
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B — K* Il decay
Decay width :
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Observables from b—sl*l-

O Differential branching fractions for b—sl*I-
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O Angular distribution ovservable in B—>K*u*y- (K*—K1r)
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O Lepton Flavor Universality (LFU) observable
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O Differential branching fractions for b—sl*I-
LHCb, 1403.8044

BENLCSR Lattice -e-Data

uuuuuuuuuuuuuuuuuuuuuu . (ﬂ— (\)— 20 T T T T T T T T T T T T T T T T T T
B-Kuu 1 3 Z B*— K™ utu
LHCb < S s LHCb -
] Y 1 ]
3 X X ]
: 10 N -
++ 1% et + ]
+ § ERS s F E
i1 = Z ]
....1....1....1..; Q X C 13|'
10 15 20 o = %
g* [GeV¥ e q~ [GeV*/c"']
16
£ " mtHG | T “r (1077 GeV?
';?- B? K"Oy.p ] >g L2 d
= 0.1 - ai_': 10k
% %. 08k
5 = 06
005 M_I_ . SR 3 °'“"H" <
5= 3 0_2_‘%:‘,‘% A9 s A%y
=) =11,
Al Al 1 Al i 1 " i Al | -t Al " % OD 5 '5
% 5 10 15 q* [GeViic'] ’ K ,govz] ' N
7 [GeV/c*]
LHCDb, 1606.04731 LHCDb, 1506.08777 LHCDb, 1503.07138

v low @2 DFEEITFEEITNTS
vV NFAVHENSDFREEKX




2.BREELE 21—
O Angular distribution ovservable in Bo>K*u*p- (K*—Kir)

o K+ [S. Descotes-Genon et al, JHEP 1301, 048 (2013);
® EE(FVIUFI) LHCb JHEP 1602, 104]
‘7@:\ Bd Ok

NN
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9

=—[J sin 8 +J,.cos 0 +(J sin H +J, cos )COSZHL
321

+J,sin” 6, sin’ 0, cos2¢ +J, sin20, sin 26, cos ¢ + J sin20, sin6, cos ¢
+ (J6S sin® 0, +J,, cos’ GK)COS 0, +J,sin26, sin6, sin¢ + J, sin 20, sin 26, sin¢
+J,sin’ 6, sin” O, sin 2¢]

e Optimized angular observables --------cooooo. .

: P1=i, I)2=26S, P3=— 29, P_ Z:4 i
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O Angular distribution ovservable in B—K*u*y- (K*—K1r)

[S. Descotes-Genon et al, JHEP 1301, 048 (2013);
m,— 0 DIBET LHCb JHEP 1602, 104]
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01(I‘+f‘)/alq2 dg’d cosB,.dcos0,dg

9

32 (1 F)sm 0, + F, cos 9 ——(1 F)sm 0, cos20, — F; cos 0 cos20,
T

+S,sin” 6, sin” 0, cos2¢ + S, sin 20, sin 26, cos ¢ + S, sin 26, sinH, cos ¢
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< Angular observable: electron vs muon by Belle
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O Lepton Flavor Universality (LFU) test in B—KOI*I-
*»LFU ratio:

d » dU(B—=Mu ")
qm dq2

RM [qilin’qrznax] = 2 + -
fCImax dq2 dF(B — Me'e ) (M=K, K*)

2 2
9min dq

> JY—UBREBRRIE thEEBETFFOAREEL T I

(#FIZ g2 > 1 GeV2 DFEETIIL I BEEDMREERATED)
> Fry—LIL—TDFEIELFUDBEANIZ[E AL
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O Lepton Flavor Universality (LFU) test in B—KOI*I

For K:
2 4 2 2
A
ANk EGg|[C v et 4ctsctaa— "o B gy |y of M) M of g 4 Ao
dq My + My F(q ) q my my, m,
For K*:
dl' dr', drT,
2= 2t
dq~ dq- dq
2
ATy LN KE V@] [Cy—Clf +|ch-ctaa Moe, o) g 0(’"_)
dq my, V(4> q
2

cl+28 % T g )—Szzh
R ACS

Tt o N WKV |[Cuf +lehf |t +

2 K'L

In the SM: Co(u,)=4.1, C(u,)=-42, C,(u,)=-0.3, C|7,9,10(1ub) ~ ()
SM predictions 1704.05340, 1704.05446, 1703.09189, 1605.07633

1.00 + 0.01 | 1.0004+9-0%0% 1.000 = 0.010
0.02+0.02 | 0.92072%7 | 0.0250 + 0.0041 | 0.906 = 0.028

1.00 £ 0.01 | 0.99670005 | 0.9965 + 0.0006 | 1.000 + 0.010

Observable
Ry (1.0 < ¢* < 6.0GeV?/ct)
Ri. (0.045 < ¢® < 1.1GeV?/?)
Rk- (1.1 < ¢*> < 6.0GeV?/ )
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--LHCb -m-BaBar -a—Belle

_Br(B"—=K'u'u)
Br(B"— K'e"e")

RK

Rk = 0.7457 )07, (stat) £ 0.036 (syst).

Y L e s S B B
=~ I LHCD -
SR
0.5F ]
N P B B B
00 5 10 15 20

g> [GeV?/c4]

LHCb, PRL 113 (2014) 151601

v 1GeV2<q2<6 GeV2 DFEFETSMMALDFTENDAL

~2.6 O level
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LHCb, JHEP 1708 (2017) 055

[T T T T T L I T T 2.0 T T T
« REZE L o o 1.5 ]
0.8F . X ]
4 " k ; ! I g
0.6 F — 1.0 L | oo IR S =
N BIP i ; T = ]
4L Y CDHMV EI—i—I—| - ]
" B EOS ’ 0.5 N @® LHCH 7]
02 av.io ] - aBar -
- LHCb piiradine C LHCb " Baller
1) ST T R B R B ool v v
0 1 2 3 4 5 6 0 5 10 15 20
q* [GeV?/c!] ¢’ [GeV?/c]
low-g* central-¢*
Riwo | 0.66+2114+0.03 [ 0.60 * %1 +0.05 SMOFEIZXL
» —
05.4% CL |  [0.52,0.89)] [0.53,0.94] (ZDM g2 MFEET)
00.7% CL |  [0.45,1.04] [0.46, 1.10]

Deviation: 2.1-2.3 0 24-250
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Summary of experimental results for LFU test in B—KOI*I-

Experiment (year) | H, type | g% range [ GeV?/c? | Value Ref.
Belle (2009) K 0.0 — kin. endpoint | 1.03 +0.19 & 0.06
Belle (2009) K~ 0.0 — kin. endpoint | 0.83 £0.17 £ 0.08 Belle, PRL 103 (2009) 171801
BaBar (2012) K 0.10 — 8.12 0.74+93) £ 0.06
+0.65
BaBar (2012) K* 0.10 — 8.12 1.06%933 £ 0.08
BaBar (2012) K* > 10.11 1.187035 £ 0.11
LHCD (2014) K+ 1.0 — 6.0 0.745739% 4+ 0.036 | LHCb, PRL 113 (2014) 151601
LHCb (2017) K*0 0.045 — 1.1 0.6619 53 £ 0.05
LHCb (2017) K*0 1.1 -6.0 0.69701 +£0.05 LHCb, JHEP 08 (2017) 055
Ry (010<q?<812GeVict) -
Ry (¢#>1011GeV/c?) # - .
Ry (010 < g2 <8.12 GeV7/c?) I -
Ry (g2 >10.11GeV?/c?) i = 1
Ry (full ¢° range) —eo—1
RK‘ (full ¢° range) H——e—H

Ry (10<¢<60GeV/c?) (| m BaBar, PRD 86 (2012) 032012
R (0_045 < qZ <11 GeV2/c4) [ ] BCHC, PRL 103 (2009) 171801

¥ a LHCb,PRL 113 (2014) 151601
[ o s |

Ry (11< ¢ <60GeV'/c*) v LHCb.JHEP 08 (2017) 055

IllllllllllIIIIIllIlIlllllllllllIIIIIIIIIIIII

02 04 06 08 1 12 14 16 18 2 22 24

Experiment / Standard Model Table & Fig from 1809.06229
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Global fit for b—sl*lI~ observables assuming NP

3_|----!---.!........!....!..

. B. Capdeyila et al. JHEP|01 (2018) 093

2 4 depiation from SM

-3 -2 -1

o 1 2 3
cop
|Altmannshofer et al. PRD96 (2017) 055008

C,=C" +C)", C,,=C;)' +Cy (for muon)

v' CNP(I=p) ~ -1 can fit the data

v Non-zero C,,NP(I=p) helps fitting
a v’ CgNP(I=p) ~ =C,NP(I=p) looks good

1 flaviovoz ——-all, fivefold non-FF hadr. uncert.
|

03T 7 LFU observables

T T T T T T
20 -15 -10 05 00 05 10 15
Re C§
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Global fit for b—sl*lI~ : only LFUV (u vs e)

B. Capdevila et al. JHEP 01 (2018) 093

SLFUV 7 /<=1 3155eDCq , DIEEXS5F L+ A4
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a) SMUA—JIETL—N—IKEFLIZUNXFr—2%FD
b) SMU#+—Y,ExtraZ+—o DRSS
c) W—TLRILTOER
d) Etc.
v LFRIL—/3\—®O non-universality
> U(1),, (like) &7 —URFMEMNMEZ S

o MoDIFIFITEDIWERERNTS
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3. i EADRIE

» U(1),. (-like) Xt FitE + quark vector-like-quark mixing
[W. Altmannshofer, S. Gori, M. Pospelov, I. Yavin, PRD 89, 095033 (2014)]

s (9 |
/- v Q' : VLQs with extra U(1) charge
0 vV O FHRHNT—I5
|
| Z v 9= TL—/\—DH : mixing effect
¢ v Z ELT MU DHEEERIEpETDH
b <¢> Re(YppYp,) = Re(¥Ygp¥,) =1

SOETE

VLQs
Q. =(3,2) 11641, Qn=1(3,2)51/6+1, 10

DL = (331)—1/3,—1 ) DR = (351)—1/3,—1 )
U, =(3,1)493-1, Uy=(3,1)40/3_1,

w
(=4

mp [TeV]

Yukawa terms for mixing
Loix = D, (Youb, + Yoss, + Youd, )
+ @0, (Yoit, + Yoce, + Youu,) 10f
+ (I’i[-:]z, (YUttn + Yvce, + YUUUR) = 10
-1 (I)iﬁb (YDbbR . YDSSR -+ YDddR) + h.c. t 5 .
s Mi

o
(=)
—r— T

T 20 30 40 50
mg [TeV]
xing constraint is imposed




3. i EADRIE

» U(1),. (-like) Xt FitE + quark vector-like-quark mixing
[W. Altmannshofer, S. Gori, M. Pospelov, I. Yavin, PRD 89, 095033 (2014)]

S A9 |
2N v Q’ : VLQs with extra U(1) charge
0 vV O FANT—5
|
| Z vV D=9 7L —\—DHE: mixing effect
9, v Z ELTNU OREBEERIGuETDH
b <¢> Re(Ypp¥p,) = Re(You ¥g,) = A7

QL = (3?2)+1/65+1 3 QR = (33 2)-i-1/6,+1 s 10;
DL = (3a1)—1/3,—1 ) DR = (331)—1/3,—1 )

-~

UL = (371)+2/3,—1 ’ Un = (3" 1)+2/3,—1 ’

mp |TeV]

Yukawa terms for mixing
Loix = D, (Youb, + Yoss, + Youd, ) |
+ @0, (Yoit, + Yoce, + Youu,)
- @il:],l (Yuet, + Yuce, + Yuuuy) 2 4 6 8 10 B

+ (I)Tﬁl, (YDbbR + YDSSR + YDddR) + h.c. . .mQ [TeV] o
= B_ mixing constraint is imposed




3. FIMIEADRIE
» U(1),., (-like) ZARY U TOA—IBEERZIL—TLARILTER

VLQ Scalar [P. Ko, TN, H. Okada, arXiv: 1702.02699]
Qa | x
1

S

0
G

SU(3)c
SU(2)L
U(l)y
U(l)p—r

- N O

=]
B

Exotic Z, odd particles

— e,

_ ' . 1; 'ﬂE T .
LD f,0' PO x+hc :Yukawatd BAEH AN
Ay N

2 ':.. 0.: o,:.:oo. .

» C‘u(z') ~ \/ 2” qng f>l< f F e ..' 0’:,. 0.:::
9 * 2 3 27 loo 5 PO -
ViV aGF mgz, o ’ S PRI g"‘t. -3
B R PR
» — 0.01 ’...., . .. ) .....:.o. ”.. .:.. .':.’:
> LYRABNT— x (£ DM &4 CT T ldd=1, 9x=0.1
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3. i EADRIE

B LeptoquarkZx &S ATEER
ANS5—-RIkJL leptoquark DIEFE

® SU(2), singlet scalar S;: (3, 1, 1/3) [(SU(3),SU(2),,U(1)y)]

] 1

~LD|x,0/P,L; +y,ii; Pre; |S, + h.c.

® SU(2), doublet scalar @: (3, 2, 7/6)

~ T . * ¢5/3
—L DO k,Q.Pre R, + g, LPu(i0,)R, +h.c. R= b ]
® SU(2), triplet scalar S;: (3, 3, 1/3)
— S _ 51/3 /\/5 64/3
-L D wijQi PLL]-S3 + h.c. 3 5, =5, /2

® SU(2), singlet vector U,: (3, 1, 2/3) [(SU(3),SU(2),,U(1)y)]
-L D g)Qyy, LU +h.c.




3. i EADRIE

B Models with leptoquarks
BYMNSIVN=T7> H EERTEFA1T7ITIL

1% S1 b )
M S S -p—- H
Vp t V; Ujz S U
- 3> M1
b <d>_ - H b - H o
b w Z Z
I
R | Spin | Quantum | Clean observables | Clean observables All
2 | Number | new physics in € | new physics in g | observables
\) U, I U Ss] 0 |(3,3,1/3) v v v
< < < Ry | 0 1(3,2,7/6) v
Ry| 0 |(3,2,1/6)
Sy 0 ((3,1,4/3) v
Us| 1 |(3,3,2/3) v v v
Va| 1 [(3,2,5/6) v
MNP = — u NP Uy| 1 [(3,1,2/3) v v v
C9 C1 0

Guido D’ Amico et al. JHEP 1709 (2017) 010

U, VLQ is also good to explain Ry, Ry- anomalies
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T/ —ZhAT O MERE IHHFEED
v Z RV (OL—N\—{&kFL-HEEER)
v Leptoquarks
v Vector like quarks and/or extended Higgs

ETNOFHFHoDEERADRE

< LHCTOEREAM

A

S OBYEADEE (B-KIH- LISHD)




3. FIEBEADRE
B FHFOERTOEEER
v ZRYVER d z

LD [gbs (Ey“PLb + h.c.) + guﬁy“u]z'u ]

m) C“~-1=g,,

Z’ R ADOLHCHS DHIEE (13 TeV)

CMS 77.3fb™ (13 TeV)

2
~0.008x| "z
1000GeV

OS1—AUERET22 08RO

. —1
v" 4 muon signal 10

CMS: Z—Z'up—4u (obs.)
---- CMS: Z-Z'uu—4u (exp.)

Congztraints from Altmannzhofer,
et al. JHEP12(2016) 106;

Neutrino Trident

B, mixing

——— BR(Z—4y), a=7and 8 TeV ||
|

3

; o CMS, 1808.03684 m(Z)[GeV]
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B HAIFOERBRTOEREER
v LHCTOLQERL

LQ [ QCD BREICKYVERSNDIS

v 7 0000 - - - )
Ve /7 7
+ + ! +
\ \ | \\
\\ \\ m—___

& RETEIR D/ S<ARLY

» Op, 1qlq ~ fewx10 fb for m o =1 TeV

@ LQIZL T+ o4+ —(ZEREE
& AR EZSAIRDCETHEERDOEBENTHANONS
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o x B (pb)

B HAIFOERBRTOEREER
v LHCTOLQAERL

; CMS Preliminary

107 A

T rrr oo
Scalar LQLQ — eegjj

------ Expected 95% CL upper limit 1
—=— Observed 95% CL upper limit _|

Oipoory X B, (B=1)

T qsl-glft)l"l (;‘3| tey)l 3

10° i
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> charged leptons + jets &0 FILDIEE
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B HMENSOMDOBDHEIEANDEE

\/ Bs N |J+|J'
COBRISEETIAEMEET: (Sr'Ppb)(lr. )
B C,,. C\y DEDELIHIE
BR(B, — u' ") ~[1-0.24C{y*™ +0.23C/"" | BR(B, — " w"),
BR(B, = u'u ), ~(3.65+0.23)x10™

BR(B, — u'u’), ~(3.0=0.6)x10~
[LHCDb, arXiv : 1703.05747]

exp

EXx) CM(BSM) CM(BSM) I(CM(BSM) )

» 2.6x10” <BR(B, > u*'u )<29x10~
RETAEICEYVEERRENSDALNRZ DD
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N ENDDBDERIEAD

v B - KI*PP-
] _ 1712.01919
RopEHBAT 25T UAMEDRE
O RD(.)&RJN 20
% I RD(:)&RJNJ 10
ISR ~ “ B Br[Bs~>11]
TE |~75\j(§<73~5 @ | M Br[B-K*11]
B Br[B-Kr1]
O Br[Bs—>¢11]
LTI —\—% i 5iBIE(Cx 3 5Belle D RKRE
Br(Bt — K*tr=eT) - 10° - = <21
Br(Bt — Kt75u¥F) - 108 - — <33
Br(B? — 7%eF) - 10° - = < 1.6
Br(B? — 7*+u¥F) - 10° - — < 1.3

arXiv:1808.10567
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Appendix




LFV and muon g-2 from SU(2) doublet leptoquark
s €—€’y and muon g-2

LQ ~

o
iy -

Y

: diagram for LFV and muon g-2

’ ~
7’ N
7 N
4 \

’ \ )

/ \

1 \

N L

Ly=>7, S T.0,, ) Py +(cy) Pl F™

5 2(1-x)
2 b

_ k< ¢ for C
xm’ +(y+2)m;  xmg+(y+z)m ’ .

(Cp)y = (4”;)2 (kT)i3g3jfdxdydz6(l—x—y—x)

Branching fraction and g-2

A8l
BR(, = )=l (c), P +1(c), P, (g, =11, =1/5)

mz

m,
Aau =~ _7(6L +CR)MM




The other observables

- [ SM from DHMV/LQCD | r == SM from DHMV |
10 HH  All Modes E 10F [ NP Example -
b 1 Electron Modes i ]
HH Muon Modes 05: . ]
05| - ~r T —— 7]
L T 1 - i
< i i T H i 0.0 it —
AT oof T ] @ !
= -05[ s
-0.5 ] i
[ -10F} B
-10f ] !
| -15L ! L !
e ) Y S VR T 0 5 10 15 20
0 5 10 15 20
q° [GeV?/c?

¢* [GeV? /c?]




Ry and Ry. : dependence on Wilson cofficients

New physics in y New physics in e
16\/»/ 1.6 [
1.4 o 00 o /E' 1.4F 4
1.2f o S| 12k -

< 1.0F 1 % 1.0f -
0.5 . g 0.8 ‘
0.6§ \g 0.65 é
0AR P A 0
04 06 08 1.0 1.2 14 1.6 04 06 08 1.0 1.2 14 1.6
Rx C bLML_C9_C10 Rg
Guido D’ Amico et al. JHEP 1709 (2017) 010 (C by ity = C9 + CIO




Best fit values of Wilson coefficients

Coeff. best fit lo 20 pull
Ch —1.56 [-2.12, —1.10] [-2.87, —0.71] 4.1¢0
Cho +1.20 [40.88, +1.57] [+0.58, +2.00] 4.2¢0
Cs 4+1.54 [+1.13, +1.98] [+0.76, +2.48] 4.30

£ —1.27 [-1.65, —0.92] [-2.08, —0.61] 4.30
Ct=—_C¥ —063 [-0.80, —0.47] [-0.98, —0.32] 4.2¢
C§=-Cfy +0.76 [+0.55, +1.00] [+0.36, +1.27] 4.30
Cs=Cf, —191 [-2.30, —1.51] [-2.71, —1.10] 3.9¢

Co" —0.05 [-0.31, +0.21] [-0.57, +0.46] 0.20
T 4+0.03 [-0.21, +0.27] [-0.44, +0.51] 0.1c
ci* 4+0.07 [-0.21, +0.37] [—0.49, +0.69] 0.20
C1o —0.04 [-0.30, +0.21] [-0.57, +0.45] 0.2¢

W. Altmannshofer et al. PRD96 (2017) 055008




Best fit values of Wilson coefficients

All LFUV
1D Hyp. Best fit lo 20 Pullsy [p-value||Best fit lo 20 Pullsm | p-value
Coyr -1.11 |[—1.28,—-0.94]|[-1.45, -0.75]| 5.8 68 -1.76 |[—2.36,—1.23]|[-3.04, —0.76]| 3.9 69

CNP = —CNE || -0.62 |[~0.75,—0.49]|[-0.88,—0.37]| 5.3 | 58 || -0.66 |[—0.84,—-0.48]|[-1.04,—0.32]| 4.1 | 78
ChF = ¢, || -1.01 |[-1.18, —0.84]{[-1.34,—0.65]| 54 | 61 | -1.64 [[-2.13,—1.05]|[-2.52,—0.49]| 3.2 | 32

Co = —3Cae || -1.07 | [-1.24,-0.90] | [-1.40-0.72] | 5.8 70 -1.35 |[-1.82,—0.95]([-2.38, —-0.59]| 4.0 72

All LFUV
2D Hyp. Best fit |Pullsm|p-value| Best fit [Pullsm|p-value
(C¥F.chP) || (-1.01,0.20) | 5.7 72 | (-1.30,0.36) | 3.7 75
(CYF.ch) || (-1.13,0.01) | 5.5 69 |[(-1.85-0.04)| 3.6 66
(Cay ,Cary) || (-1.15,0.41) | 5.6 71 || (-1.99,0.93) | 3.7 72
(CNF . Cior,)||(-1.22,0.22)| 5.7 72 [|(-2.22.-0.41)| 3.9 85
(Cay ,Cae ) || (-1.00,0.42) | 5.5 68 | (-1.36,0.46) | 3.5 65
Hyp. 1 || (-1.16,0.38) | 5.7 73 || (-1.68,0.60) | 3.8 78
Hyp. 2 ||(-1.15, 0.01)| 5.0 57 | (-2.16,0.41) | 3.0 37
Hyp. 3 ||(-0.67,-0.10)| 5.0 57 || (0.61,2.48) | 3.7 73
Hyp. 4 || (-0.70,0.28) | 5.0 57 || (-0.74,0.43) | 3.7 72

W. Altmannshofer et al. PRD96 (2017) 055008




Other model approach

» Flavor dependent U(1) model: U(1),,.; .g1+B2-283)
[A. Crivellin, G. D’Ambrosio, J. Heeck, PRD 91, 075006 (2015)]

a 2
(0 a0, =<4, {01} 0, -2 -
3 3 v 2HDM with the extra U(1)

) _ 33 3. _
{LL’eR’ }'QX =1, {LL’eR’VR}'QX =-1 v' Extension of U(1),
D,:0, = _2 v’ ®, for getting CKM matrix
3
Quark Yukawa couplings : There are other constructions
L, =Qf(§”c1> +Y D )ui+Qf(§dCI) +Y[®,)d, +hc. Ex) see Hyun-min’s talk

Flavor violating quark coupling with CKM matrix

_ . 2
8'dy Pd;, 2" (VexuQVein )y |:> CL®) < —agy ( a )( 3TeV )
O = diagl{-a/3.-al3.2a/3} V2mk oG, \1/3)\m,./g,

% C4 ~ -1 BSM contribution can be obtained with TeV scale Z'
«» Z’ contribution to other Wilson coefficients is small

¢ Flavor violation in Yukawa coupling sector




B Models with loop induced effective operator

[P. Arnan et al, JHEP 1704, 043 (2017)]
v" Adding some VLQs ¥ and exotic scalars @

£ =T920;PrU®g + TXL; Pr¥®, + hec..

L) =T9Q;Pr¥o® + XL, PR¥,® + hec..

v' Box diagrams induce relevant operator for b—sl|

b /] L b P L
> f i > P> — P — >
| |
%) * + Oy Vo ¥ 7
| |
< | o | < -« —_——— — <€
5 v L 5 o L
a) b)

Cbox,a) . Cbox,a) _N FSFZ|PH|2

I 9 =L = m (X’?F (zg, ) +2XM7]MG(IQ,I5)) ,

2
s F; |Flt | M, M

5 X1—=X"1") F(YQ,Ye) ,
SQWQEMm%( ) (Q Z)

% O(1) Yukawa coupling is required to fit Ry, Ry«
» B—Kvv is also affected: constraint should be imposed

Cgox,b) _ _Ci)é)va) — _N




B Implications from NP: Other rare B decay processes
v B* - K*vv

Some leptoquarks contribute to the process

Ex) SU(2) singlet and triplet leptoquarks b | 14
I
I
BR(B' = K'vv) = 1(2\1 1| |BR(B* = K*vv), | s
3 ! S I Vv
TeV? TeV?
;| ~ 400 x =——y,,y,,| —=w,w,, |  For singlet [triplet]
2myg 4m,

Upper limit by experiment and SM prediction
BR(B* — K*vw)<1.6x10”, BR(B"—K'vv),, =~5x10°

% Roughly we have |1-r| <3
< Triplet case is less significant since |w;,w,,|~0.003x(m,/TeV)? for Ry, R

¢ Stringent constraint for singlet LQ model

b ~20% change from SM



