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Right-handed charged current

A. Crivellin, Phys. Rev. D 81,031301(2010).

Now new physics we consider is right-handed charged current in b->u transition.

So we need the following dimension-six operator

C _ =L
Le = Fu’y“PRbCI)TzDMCID + h.c.

A : New Physics Scale & : Higgs

Then lagrangian of b->u transition

2 e %W;ﬂfyu(‘/f{,PL + VEPR)b + h.c.

is found by combining the usual SM interaction with the extra contributions. RH Vub is
induced by dim 6 operator and estimated by

T. 2
v C o003 (9) (3 eV)
222G s \? 1 A ) (VE| = 0.00389)

Even if A=3TeV, b->u RHCC is sensitive.

TeV scale
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Constraint from
measurement of |Vub]|



Effect from RHCC
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Constraint of RHCC

15 =Im(V3 V) -
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If this is true, b->u RHCC can affect CP violation.
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Constraint from
measurement of CP violation in B->mt



Diagram of B->1urt

PLVuIé —+ PRVu}Iz
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Effect of RHCC on CP violation
in B->1m

2 CP violating measurements
Direct CP Asymmetry , (Bt - ntn?) —I'(B~ — 7 7")
" T(BY » ataY) +T(B™ — nn0)

d¢o = (Phase measured by B->rtmt and isospin analysis) — (Angle of Unitary Triangle)

Analysis and experiment

in Rrr.
In SM 0 0 We|_|can constrain
With RHCC Im|R .~ 1—|R|?
i % 1 ‘Rmr’2 _ 1+ (VE/VE)e,
Vs + | Ry W YA
Experiment 0.017+0.226 0.026+0.039 ‘ ¢.:complex constant

. ;R /1L
We can constrain V.. /V.; .

(factorization approximation)
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Constraint from CP violation of B>
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Green line: Constraint from B->mt
Blue line: Constraint from |Vub|
black point: Standard Model

Measurements of |Vub| imply a
But measurement of B->mut exclude
the large one.
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Constraint from CP violation of B>
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Im(Vy5/ Vi)
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Green line: Constraint from B->mt
Blue line: Constraint from |Vub|
black point: Standard Model

Measurements of |Vub| imply a
But measurement of B->mut exclude
the large one.
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Discrepancy?
or
Effect of Factorization approximation?

[> | should analyze another decay mode.

=B->DK
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Constraint from
measurement of CP violation in B->DK



Diagram of B->DK




Effect of RHCC on CP violation
in B->DK

2 CP violating measurement
Direct CP Asymmetry A — I'(B™ — Z?OK_) ~I'(BT — DYK™)
(B~ — D'K-)+T'(Bt — DOK+)
d¢3 = (Phase measured by B->DK and Dalitz Plot analysis) — (Angle of Unitary Triangle)

Analysis and experiment

o smdey Apx We can constrain Roi

In SM 0 0 —
R /L
With RHCC Im[Rpk| 1—|Rpg|? Rpx = 1+ (V%b V%b)CDK
|RDK‘ 1+ |RDK‘2 1+ (Vub/Vub>*CDK
Experiment 0.08+0.25 0.27+0.40 CDK: complex constant
A

Ry
My calculation from dalitz plot analysis We can constrain Vu.b/vsz :
7 (Factorization approximation)

(phys. rev. D85, 112014)
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Constraint from CP violation of B—>DK

R L

Im(vub/vub)
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: @ ] Red line: Constraint from B->DK

- \\\// ] Green line: Constraint from B->mut
0 - == g Blue line: Constraint from |Vub|

i //_\\ ]

black point: Standard Model

: : Constraint from B->DK is very weak.
_3r 1 But SuperBFactory will make it strong.
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RHCC in MSSM



RHCC in MSSM

Reference
A. Crivellin, Phys. Rev. D 81,031301(2010).
A. Crivellin and U. Nierste, Phys. Rev. D 79, 035018(2009).

Mass matrix of down type squark.
(up type one is down type one that replace d into u.

(Of AR AR AfR AfEE AR

IN NG ALEEN TN LN L
LL LL 2 L L L
VRS I S S Yy IV i 4
11 12 13 1R 12 13
AFEAJFE AP AfIR (Mg AYET
w \ AR AR AR AR AR (fy? )

| assume SUSY particle mass is same. Then we can calculate
Q _ gx Y
R L L L
307 J ES[M(']"]SS/6




RHCC in MSSM

m (V5 / Vi)
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Brown: RH charged current by MSSM.
Green line: Constraint from B->mrmt
Blue line: Constraint from |Vub|
black point: Standard Model
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Mass insertion of MSSM can NOT explain
the measurement of |Vub].
But the RHCC in MSSM may affect B->m.
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SUMMARY

Large Im (VX /V%) is needed for explanation of |Vub|
determination.

Measurement of CP violation in B->mut may exclude
large Im(V.25 /V.EY .

Constraint from B->DK is very weak now.

RHCC in MSSM may be measured in B->Tm.



Thank you for your attention.



Why right-handed charged current?
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Why b->u transition?
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Charged current in SM

Loo = %WM T_LL”Y'U’VCKMCZL + h.c.

7

0.97425(22) 0.2252(9) [0.00389(44)
Verml= | 0.230(11)  1.023(36)  0.0406(13)
0.0084(6)  0.0387(21)  0.88(7)

Because |Vub| is the smallest, Vub component could easily be
affected by new physics compared to other component.

[> We consider charged current in/b -> u transition.
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Charged current in SM
E

L — W TarHV, + h.c.
ccC \/5 [ U@V CKMd@
0.97425(22) 0.2252(9) [0.00389(44)
Verml= | 0.230(11)  1.023(36)  0.0406(13)

0.0084(6)  0.0387(21)  0.88(7)

[ Charged current in SM is Left-handed. ]

[> We consider charged current in/b -> u transition.
right-handed|charged current.
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measurement of |Vus|

——— B — 7TZV
= indirect

i inclusive

before
T B — Tv

B — 11

3 4 5 6
’Vub‘Xﬂ)g

x> /d.o.f = 6.08

RH charged current can remove
the discrepancies between the
determinations

A. Crivellin, Phys. Rev. D 81,031301(2010).

New Result

¥

We need a check that RH charged
current is utility.
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Constraint of RHCC

Im(VE/VL) = T (Vs / Vi )|
M =0.69(best fit)
Vgl x10° Vo JVip] > 10°

i crepancy
i indirect
3
2 \\\\\\\\\\\\\\\\\\\\\\\\\\ 2.0:‘ Y M S T O Y Y S MY B
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Re(V,5/Vap) Re(V / )
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Isospin Analysis

Isospin Analysis can remove the effect of Penguin diagram from the measurement of§b2 =

1 1 . . .
ABY = ntn) = ——Ay+ — Ay Diagrams contribute Isospin state or not.
ONRREMNN | Trcc diagram | Penguin diagram_
AB® — 7970 = 2 Ay — — Ay As contribute NOT contribute
3 V3 Ao contribute contribute
3
ABT —ata%) = 5.42

A A :Amplitude to Isospin I state
D A(BY — 1)

If we trace right side triangle, we can know

Ao

e=vay 2 ,
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Isospin Analysis

Time dependent CP asymmetry

q 3 R0 —
ZImpp ABY - ntn™)

S = 14 |p|? P A(BO — 7tg—)

Penguin diagram contribute onIy.Ao, and we know z.
So we can extraction only A2 fromﬁ :

zngéc”) 2= V32
D pAs \ 1+ 2

(2/')627@52 (1 -+ 5)
1+ 2

So we can measure ¢2 from observable Smr'




Combine B—>nut and |Vub]|
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Inclusive decay®lepton energy43 fh

Pgp - P,
[': Decayrate of B->Xulv Y = 2
2m;
1 dl2or Green: SM
B Blue: best fit
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There is difference RHCC from SMCC.
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Indirect measurement of Vub
ol

assumption

Vs unitary.
Theory is SM + b->u RHCC.

05+




Effect of RHCC

Measurement of B->tv Axial Vector current
o wonome e (1 VAP v
T - _ u u
Vil = IV - VAP = VAP (1+ |74 - 2Re ()
ub ub
Measurement of B->mlv Vector current
~— e R |2 VR
T2 L R|2 L2 ub ub
VaE = VE+VER = VAR (14| 2| +2Re (_VL)
ub ub
Measurement of B->Xulv Interferrnce term is propotional to Mw/mp |
—
~ VR |2
inc|2 L2 R|2 L2 ub
‘ ub | — ‘Vub‘ =+ ‘Vub| — |Vub| 1 + VL
ub
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