o CUAPP

Radiative decays at LHCb

GDR-InF Annual Workshop, Nov. 15-17 2021
M. Chefdeville, LAPP, Annecy



Overview

e Introduction
— RAD penguins, key observables, LHCb program

e Past-present-future
— Published analysis
— New baryon results
- On-going analysis

e Qutlook



Radiative b — (s,d)y transitions

« Change quark chirality: by — s, 7, (left-handed amplitude) or b, — sg¥r (RH amp.)
- As a FCNC, proceeds through a loop (W & Up-type quarks) and thus CKM-suppressed
— Chirality flip required on external quark lines (SU(2),) and internal lines (avoid GIM cancellation)

— mass insertions favor flip on b-line: ¥ mostly LH in b — gy, RH amplitude suppressed by m, /m,
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— Hadronic final states (V) — EM dipole operators
- Non-had. or virtual-y final-states ) — also test axial-vector and vector operators
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« New physics in loop affects the transition dynamics (BR, A, A;, A)
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Branching ratios Observables

- Too uncertain for NP searches (form factors <V|Q;|B>)

- Ratio can be interesting Al Pecjak, Greub 2008

M. Matsumori, A. I. Sanda, Y.-Y. Keum, 2005

° Ball et al. 2007

Br(B® — K*%) = (5.84+29) x10?, (97)

— Photon from different spectator quarks (Bo,B+) Br(B* = K**y) = (6.0£3.0) x 107", (98)

B " T : _ Acp(B® - K*9) = —(6.1+4.6) x10™%, (105)
Sensitive to long-distance topologies (WA, quark-loops) iy SRR A s el s

* Ags = +(2.7+0.8) x 1072 (107)

- Smallin b — s (0.5%), larger in b — d

* Photon polarisation

- [ D-CPV Atwood. Gronau, Soni 1997 Constraints at 2o
B(B = Xs)
S-term should be zero — null-test of SM B® — K{rdy
— B¢y
Bo — K*o[K.mo]y or Ky, B, — ®y S RO, gt
— Angular/Amplitude analysis o 251’):1’”
Bo — K*ee @ low-q2, A, — Aoy, B+ — Knmy E
Gronau, Grossman, Pirjol, Ryd, 2002 : EPS 2021
e Constraints on CKM angle v j S A
—-1.0 T T
- Ratio |V/V|? from e.g. K*oy VS poy o ses 00 05 10 4


https://arxiv.org/abs/0709.4422
https://arxiv.org/abs/hep-ph/0612081
https://arxiv.org/abs/hep-ph/9704272
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.88.051802
https://arxiv.org/abs/hep-ph/0406055

Branching ratios

- Too uncertain for NP searches (form factors <V|Q;|B>)

- Ratio can be interesting Al Pecjak, Greub 2008

1SOspIn asymmetries Ball et al. 2007

— Photon from different spectator quarks (Bo,B+)

— Sensitive to long-distance topologies (WA, quark-loops)

CP asymmetries

— Smallin b — s (0.5%), larger in b — d
Photon polarisation

- [ D-CPV Atwood, Gronau, Soni 1997

S-term should be zero — null-test of SM
Bo — K*o[Kmo]y or Ky, B, — ®y
— Angular/Amplitude analysis

Bo — K*ee @ low-q2, A, — Aoy, B+ — Knmy

Gronau, Grossman, Pirjol, Ryd, 2002

e Constraints on CKM angle v

- Ratio |V/V|?2 from e.g. K¥oy VS poy

Observables

M. Matsumori, A. I. Sanda, Y.-Y. Keum, 2005

Br(B® — K*%) = (5.84+29) x10?, (97)
Br(B* — K**) = (6.0+£3.0) x 10°°. (98)
Acp(B® - K*9) = —(6.1+4.6) x10™%, (105)

Acp(BY - K*%y) = —(5.7+43) x107%.  (106)

Aot = +(2.740.8) x 1072 (107)
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https://arxiv.org/abs/hep-ph/9704272
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.88.051802
https://arxiv.org/abs/hep-ph/0406055

Events/(50 MeV/c2)

Hadronic environment

— Several b-species produced (By, B,, B, Ay, =4, ...) RadiatiVES at LHCb

— lLarge combinatorics (tight Py cuts (2.5 GeV/c))

Calorimeter system = SPD + PRS + ECAL + HCAL
— Shashlik Pb-Scintillators, 10%//E[GeV] + 1%

— Folded with position resolution, yields o(mg) = 90 MeV I
— careful modeling of partially reco’ed &peaking bkgs

Photons converting before the magnet can be reco’ed as an e+e- pair:

5-

SPD 3 5><0 PS ECAL HCAL

10% of calo photon yield but o(mg) = 30-50 MeV (depending on e-track category)

Particle ID tools to mitigate e.g. pi0 reco’ed as photons from charmless B decays
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Physics coverage & published analysis

Semi-inclusive HLT & offline strategy
+ exclusive selections for (baryons, yvy, I+Iy)
— wide shopping list of promising channels

+ Radiative stripping lines based on Long noPID pion(s) + gamma

« (hh) +v : covering K*y, ¢y, py, Ay, K*y, oy, .
(h'hh?) +v : covering K (Knm)y, (mmm)y , ...
(h*hhh) +v : covering VVY
(hh)y  +a  +vy : covering K,2%(K*n )y, o(mrrn )y, ...

= (hh)  +KK, +v : covering K*K*, ...

(h'h)y  +K, +v : covering K 9K gt )y, KKy, ...
(h?) +K,  +y : covering Bt -> K**y, ...
(hh)y  +A  +y : covering A,

= (hh) +A  +vy : covering A,

» Radiative lines based on Long noPID pion(s) + converted gamma (LL+DD)

« (h'h) +vy(->ee)

= (hhh) +vy(->ee)

* Exclusive stripping lines : A,—Ay., A —A(y—ee) and control channels
* Recently added : frigger path for Bs—vyy,b-baryons

New baryon results

* Search for = — =- vy (Run2 5.4 fb-1), LHCb-PAPER-2021-017

e Published analysis

--------- BR(KstG)/BR(PhiG) - Runl 1 fb*
Phys. Rev. D 85 (2012) 112013

—————————————————— G.Pol in KpipiG Runl 3 fb*!
Phys. Rev. Lett. 112 (2014) 161801

————————————————— Search for JpsiG Runl 3 fb!
Phys. Rev. D 92 (2015) 112002

Phys. Rev. Lett. 123 (2019) 081802

——————————————— Ang.Ana. K*ee Runl1+2 9 fb*
JHEP 12 (2020) 081

* Photon polarization in A, — Ay decays (Run2 6 fb-1), LHCb-PAPER-2021-030 (in preparation) 7



https://journals.aps.org/prd/abstract/10.1103/PhysRevD.85.112013
https://www.sciencedirect.com/science/article/pii/S055032131200524X?via%3Dihub
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.112.161801
https://link.springer.com/article/10.1007/JHEP04(2015)064
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.92.112002
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.118.021801
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.081802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.031801
https://link.springer.com/article/10.1007%2FJHEP12%282020%29081
https://arxiv.org/abs/2108.07678

Radiative baryon decays

— Nonzero b-baryon spin — direct access to y-polarisation (Eur. Phys. J. C 79 (2019) 634)

- Challenging experimental signatures as secondary vertex is not reconstructed
— First observation of A, — Aoy (2016 data, PRL 123 031801 (2019))

- Triggered theory work from R. Wang et al. arxiv:2008.06624

The angular distribution is: Observables Experimental data [5] Our SU(3) IRA predictions Other predictions
b— s
B(A? — A)(x1079) 71+ 1.7 7.1+34 7.3+ 1.5 [69]

W(04,0,) o<1 — apgPy, cosb),cos by
B(Ag — 304 s 0
— ay(ap cos B, — Py, costly) (2)

B(E, = E y)(x1077) 1.23 £0.64

Here, P4, is the initial A; polarization and a4 is the o N

0 . B(EY — =) (x107%) 1.16 £ 0.60
A weak decay parameter, defined in Table 1.
b—d
3.69+3-76

> B(AY = ny)(x1077) 5.03 + 2.67 2o 7% 49, 68]
B(EY — A%~)(x10—8) 9.17 +5.10

\

(
(5
B(Z0 — 504)(x1077) 271 +1.50
” B(Z, = 79 (x1077) 5.74 4+ 3.21
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Cabibbo-favoured A, — A’y and = ==Y

Fig. 1. Schematic view of the A) — A°~ decay.


https://epjc.epj.org/articles/epjc/abs/2019/07/10052_2019_Article_7123/10052_2019_Article_7123.html
https://arxiv.org/abs/1904.06697
https://arxiv.org/abs/2008.06624

Radiative baryon decays

— Nonzero b-baryon spin — direct access to y-polarisation (Eur. Phys. J. C 79 (2019) 634)

- Challenging experimental signatures as secondary vertex is not reconstructed
— First observation of A, — Aoy (2016 data, PRL 123 031801 (2019))
- Triggered theory work from R. Wang et al. arxiv:2008.06624

Observables Experimental data [5] Our SU(3) IRA predictions Other predictions
b— s
Wi(n,04,0,,0=) x 1+ ajazcosl, + a,a=cosfy
7, »Vps P v
. B(A? — A)(x1079) 71+1.7 71434 7.3+ 1.5 [69]
_ in, Y i ;
+ a0y cos B, cos 04 — 204, Re(e!zz) sin 6, sin O
B(A) — £0) e 0
— P=,a=z cosfl=cosfy — P=s, o, cosfl= (4)
=, = E y)(x107° 1.23 +£0.64
— Pz azapay cosfl= costl, — Pz, ) cosflz costly cos b, B(E, =& m(x107%) 0-6
i . . B(EY — =%9)(x1075 1.16 £ 0.60
+ 2004 Pz, Re(e'zz) cos Oz sin 0, sin 6, = M ) e
b—d
3.69 570
B(A) — nv)(x1077) e 5.03 +2.67 2o 7% 49, 68]
B(Eg%Aﬂ,})(xlo—B) 9.17 £ 5.10
B(Z0 — 504)(x1077) 271 +1.50
B(=E, — X 7)(x1077) 5.74+3.21

Cabibbo-favoured A, — A’y and =~ — = 7

Fig. 2. Schematic view of the 5, — =7~ decay.


https://epjc.epj.org/articles/epjc/abs/2019/07/10052_2019_Article_7123/10052_2019_Article_7123.html
https://arxiv.org/abs/1904.06697
https://arxiv.org/abs/2008.06624

SearCh for Eb_ — =" T (1/2) L HCh-PAPER-2021-017

Uses 5.4 fb-1 of Run2 LHCb data LLL

Strategy:
— Consider only (LLL-)decays contained in VELO (trigger bandwidth)

— Clean reconstructed =- and A — mass windows

— Multi-variate classifier to discriminate signal from bkg

Long track: use Vtx det.
— Normalisation and control with =, — =- J/W Down track: don't
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Figure 3: Topology of the Z;° — E~ v decay.
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https://arxiv.org/abs/2108.07678

SearCh for Eb_ — =" T (2/2) L HCh-PAPER-2021-017

e Simultaneous fit to signal and control modes

N(=- 7) = (-3.6 = 3.9) and N(= J/V) = (1407 + 52) Source Uncertainty (%)
Mass fit model (signal) 9.1

« Limit on branching fraction (B, = 1.23 x 10-5) Mass fit model (background) 7.8
Efficiency ratio 4.6

B(E, — Z77) < 1.3(0.6) x 10~* at 95% (90%) CL Hardware trigger 10.0
Simulation /Data agreement 6.0

. B(=, — = J/) 45.6

- Dominated by J/W mode BF Sum in quadrature 48.7

- Largely improved sensitivity in Run3 (trigger & luminosity)
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https://arxiv.org/abs/2108.07678

Photon polarization in A, — Ay (1/2)

. . o LHCb-PAPER-2021-030
« First angular analysis of radiative b-baryon decays (6 fb-1 of Run2 data) In prep.

- Follows first observation of (65 + 13) events in 2016 data (Phys. Rev. Lett. 123 (2019) 031801)
- B(A\, = A\y) = (7.1 £1.5) x 10

o Extract y-polarisation (o) from proton helicity angle 6, (oy: A weak decay parameter, BESIII input)

o Strategy:
1) to m(pmy) — (440 £ 40) events
2) in signal region: Signal from simulation (controlled with J/W mode), Bkg from m(pmy) sidebands
f:>‘\ T T T T T :200: S L B B
C LHCb ] <isop+ LHCb -
= 250¢ 6 fb’! 4 5 160F 6 b E
: C —+- Data ] L z —+ Data e
Q [ — Total 1 < 140 o — Total ] dF
- e say 1 B 120F + ----- A=Ay ——— x 1 — a,apcosb
” - f)m inatoria . 2 E :,)m inatoria E o v A p
S 150F W §100F + Combinatorial 5 d (cosb,) ’
= 1St y,
2 100F N U ;
S H _ _
O sk 3 40 E
F ] 20F 4
) ST SESTUSSOTETP A NP Slaed o 0] S R B L
5000 5500 6000 6500 -1 -0.5 0 0.5 1 12
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.123.031801

Photon polarization in A, — Ay (2/2)

LHCb-PAPER-2021-030
e Results In prep.

- Angular fit yields o, = (0.82 + 0.23)

— To reflect physical bounds [-1,1] — confidence interval set using the Feldman Cousins technique

Determine true VS measured value by pseudo-experiments , including stat. and syst. uncertainties

« Uncertainties dominated by statistics (Run3!), main systematics from bkg modeling of 6,

e Slipt sample according to pion charge —

a, = 0.82155 (stat.)J_rg:?;l (syst.)

I - 3 2000F T
c C 3

= 7 —|—+
~ i 7 # ] D0.08Fk .k, LHCb
o 7 7] > ER ‘J'_l_ 6 fb! E
0.5F ~ ~ - G 0.07E =
- LHCb Ay ] 5 0.06¢ E
ol 67 e s B < 0.05F =
Ay 4 ] 0.04F E
// // : 0035 — Background 3
o<k / 7 E - —Pol(3) E
05T yd e - 0.02F . poia)
I y 4 ] 0.0 - Pol(5) :
_/n L s . N N N |_ :I pa b v bev v b v s b v by w b v v by s beg s by oS
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What’S HEXt? (1/2) (on-going analysis on full dataset)

e Amplitude analysis
— Separate vector and tensor contributions in B, = KK7y, B, — Kny Ps

Better understanding of non-resonant & high-mass contamination in @y and K*y

Inclusive VS sum of exclusive (predictions in Ebert et al. 2001) &

cos(eKK)

A SENSITIVITY STUDY WITH A REALISTIC MODEL é“
8an

Good convergence

& 8 & B 8

Accuracy and error estimation tested with
100 data sets I

3 sooco
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— From up-down asymmetry to y-polarisation in B+ = Knny

R
i, [Ge Vi)

Large sample size — o,.,(A\) = 0.014 (Bellée et al, 2019) LHCb simulation unofficial
14

Precise knowledge of interfering resonances needed (model building)


https://journals.aps.org/prd/abstract/10.1103/PhysRevD.64.054001
https://arxiv.org/abs/1902.09201

What’S HEXt? (2/2) (on-going analysis on full dataset)

o Suppressed modes
- By — poy with calorimetric photons (1000 events expected)
Optimisation in 2 steps: X-feeds (K, KK, pt), combinatorics (BDT)
- B, — K*y with converted photons (140 events expected)

Signal mass shapes and sensitivity depends on electron track category and if Brem photons were added

LHCDb unofficial LHCD unofficial

Events / ( 36 MeV/c?)
Events / ( 36 MeV/c?)

KKy

ee ee

| Kty

o
M(Kn(ee)) (MeV/c?)

pull
pull

o Others: TD-CPV (Kmmy, Update Runl result ¢y), BF & asymmetries (hhy, K+K-, K+1t-, Ktty5pK)



Outlook

 LHCDb provides a unique laboratory for precise measurements in radiative decays

With connections with anomalies in b2sll: fix C,(*) in global fits of Cq,,, charm-loops contribute
to radiative observables, converted photons can be used as cross-checks of RX-electrons etc...

| _ | b— sy b— dy
e Several final-states still to be explored (3hvy, 4hy) T — L, A !HSs i-
. . . . . . Bt — K%™" BT & KtK™
* v polarisation in B+ — K+m-tt+y will be systematics limited B o 2t K B Ry
. B = 1K™y, KT, n'K**y| B* —>Tr°f+>+% ey n'pty
B> K p v B > ntp vy, KTK* ~
— could other hhh systems be more advantageous? B9 1 KO0 Koo KO0y | B0 ot i 0
B° - 7~ K*ty B 51 pty, KTK*Ty
e.g. B+ — K+K-K+y (CF) and KKty or t+emt+y (CS) B = KOy KTy K0y | B = Py, oy, g
BY = n'py, n'wy, n' ¢y
* i ; B, > K"K~ B, > 1T K"~
Exhaustive list of B — PV decays (Atwood et al., 2007) By i 6 B RO Ko KO
. . . . . Bs —1'p™y, n'wy, 0'dy
— final states with K¢ do-able while 10 nearly impossible By~ KTK™y B, = K~ p'y
Bs = ¢y, n¢7, n'¢y Bs = K™%, nK*%, f K*%

16


https://arxiv.org/abs/hep-ph/0701021

Outlook

 LHCDb provides a unique laboratory for precise measurements in radiative decays

With connections with anomalies in b2sll: fix C,(*) in global fits of Cq,,, charm-loops contribute
to radiative observables, converted photons can be used as cross-checks of RX-electrons etc...

e Several final-states still to be explored (3hy, 4hy)
* v polarisation in B+ — K+m1t+y will be systematics limited
— could other hhh systems be more advantageous?
e.g. B+ — KeK-K+y (CF) and KKty or m+tmt+y (CS)
* Exhaustive list of B — PVy decays (Atwood et al., 2007)

— final states with K¢ do-able while 0 nearly impossible

17


https://arxiv.org/abs/hep-ph/0701021

Outlook

 LHCb provides a unique laboratory for precise measurements in radiative decays

. . b—s b—d
e Several final-states still to be explored (3hy, 4hy) B R Koy Koy | B o oy e 8
Bl K0p+'y BT & K"’R’*O’y
* i i i _ i i M BT — xtK*° Bt 5 KOK*F
y polarisation in B+ — K+-mt+y will be systematics limited oA e e
B S Ktp v B —7tpTy, KTK* "y
— could other hhh systems be more advantageous? B° = K%%, K°wy, K¢y | B®— n%0%y, %y, iy
B - nmK*ty B 5 pty, K- K*ty
BO 7.‘_O](*O , K* ; /K*O BO 0 , MW,
e.g. B+ — KKKy (CF) and KKty or mrm+y (CS) e VR e
B, - K'K 7 Bs > K Ty
* Exhaustive list of B — PVy decays (Atwood et al., 2007) Eain Aot I B = ity
. . . . . Bs%m Bs — K pty
— final states with K¢ do-able while 1o nearly impossible B, = n°by, néy, m'dy | Ba = nOK"%y, nK*%y, n'K*y
. statistics will boost all statistically limited analysis (baryons, TD-CPV, b2cy, non-hadronics)

 New decay modes or analysis tools? Speak up!
* Mesons made of two heavy quarks (B.+ — D *+ v), more EWP @ low-q2 (ge+e, Knere-)

* Partial reconstruction (B — uu(y), Kr(mo)y), improved converted photon reconstruction


https://arxiv.org/abs/hep-ph/0701021

Backups
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B’ - K*e*te™ atvery low g2

Run 1+2 (9fb~1) analysis.

Decay is dominated by b — sy pole at
very low g% € [0.0008 — 0.257] GeV?.

1 d4(r'+71) B
Three relevant angles: d(T+T)/dg? dg” deosfy deosf dé
¢ 9{, GK, (,b :lﬁiﬂ_[j—(l—FL)sin26;¢+FL00529K
Four angular observables: N ?1 P o Ay

Re 4(2) ,Im
y FL!AT J‘AT JAT +(1—F,) AR sin? Ok cos by

1 (2) . 2 ) 7
Ap) = Apye'RW), tan y = |C4/Cl T3 (1= FL) Ay sin” O sin” 0 cos2¢

A_{rz} =~ sin(2y)cos(¢y. — ¢r), + 1 (1—FL) A sin® ¢ sin® 6, sin?q@]
A%“‘ =~ sin(2y)sin(¢h, — ¢Pg).

[Nucl. Phys. B854 (2012) 321]

I

Sensitive to the
polarization of
the virtual photon.

]




BY - K*ete™ results

Simultaneous fit: m(K*m~e*e™), cos 6,, cos O, ¢

% 100 g poktee §
% ’ e {6 Fi, = 0.044 + 0.026 + 0.014,
g © e g ARe = _0.06 + 0.08 £ 0.02,
5§ ® L AP = £0.11 +0.10 + 0.02,
A = 40.02 4 0.10 £ 0.01.
= X
E = Uncertainty statistically
2 § dominated.
A and A results

dominate the senstitivity
to Re & Im of C{"
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Guadagnoli, Reboud, Zwicky.

2018

(a) (b) (c)
b 1" b b
73 1 B! " B! M
" 1
(e)
b 1
B W

(a)

b "

Figure 1: Short-distance diagrams contributing to the BY — j*pu~y process to lowest order. The

black and the grey circles denote the insertion of the four-fermion operators O,g_)m and respectively

of 0(71)4 The form factors T (g% 0) and T (0, ¢*) describe the diagrams (a,b) and (c,d) respec-
tively. Diagrams (e) and (f) are described by the V, | (¢?) form factors and diagrams (g) and (h)
encode bremsstrahlung contributions, whose hadronic matrix elements are described by the Bg decay

constant.

Figure 4:
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https://arxiv.org/abs/1708.02649

Comment on “non-hadronic” rare decay B — y£¢

* It’'s an FCNC there’s a whole zoo of LD-contributions cf. Wang's talk
no clear advantage over B — K*¢¢

» Even form factor SD contribution has a hadronic component
(the photon hadronises into p w’s e.g. photon distribution amplitude)

_HJ_;J A —_- "l“w,'.‘slt’ 2

* Photon DA: in large model independent description y — p mixing 24
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Im(CENP)

7)

‘

Im(C:

2 Re (€7 C1C7)

04 T T Aﬂ'ﬂ ~—
— flavio w273 . . — F ‘
= / CERN-THESIS-2018-429 2 Tm (¢ 1)
’ —~ - T
b | | e C. Matordomo Sgy = TR
0.0 :\\
—01 = _\l -
02 \
~03 B, 1) =1(B,(t) = M%) = e TAP[1 + € sin(20) sin(dr — 61, — ¢) sin(Ami)]
—0.4
-04 -03 =02 -01 0.0 0.1 0.2 0.3 0.4
Re(CNP)
B e "'{ cosh (AT,t/2) — A% sinh (ALt/2) + ¢ C cos (Am,t) — ¢ Ssin (Am,t) }
T T T T T s A — a1 ‘ — o 0
N _ A% = sin (21)), where tan ) = |A(B! — ¢yr)|/|A(BY— ¢
— Aar(B,—¢7)
— B
02} — All above combined 4
A time-dependent analysis of the B — ¢y decay rate is performed to determine the CP -violating
>ﬁ§*‘”\/ observables S, and Cj, and the mixing-induced observable ,42},. The measurement is based on a sample of
“ | pp collision data recorded with the LHCb detector, corresponding to an integrated luminosity of 3 fb~! at
center-of-mass energies of 7 and 8 TeV. The measured values are Sy, =043 £0.30 +£0.11,
| i Cyy =0.114£029£0.11, and A} = —0.67707] £0.17, where the first uncertainty is statistical and
, the second systematic. This is the first measurement of the observables S and C in radiative B decays. The
by C. Sanchez . . .
—04} 1 results are consistent with the standard model predictions.
To1 02 02 04 DOIL: 10.1103/PhysRevLett.123.081802


https://cds.cern.ch/record/2678950/files/CERN-THESIS-2018-429.pdf

Which NP models we are targeting?

» What types of new physics models?
For example, models with right-handed neutrino,
or custodial symmetry in general induces the
right handed current.

Left-Right symmetric SUSY GUT model &rr
model (Wg) mass insertion
Blanke et al. JHEP1203 Girrbach et al. JHEP1106

NP signal
beyond the
constraints from

Bs oscillation
parameters

* Which flavour/Dirac structure?
The models that contain new particles which
change the chirality inside of the b=>sy loop can
induce a large chiral enhancement!

possible.
Left-Right symmeftric SUSY with 8eL mass
model: mt/mb insertions: msysy/mb
Cho, Misiak, PRD49, 94 Gabbiani, et al. NPB477 "96

Babu et al PLB333 ‘94 Ball, EK, Khalil, PRD69 ‘04
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Chiral enhancement in LRSM

Right handed-photon contribution

1 VIV M .
C;T(MR) = 5 Ir 7t tb SlIl2 CASM(mt) + COS2 CﬁlgASM (:17;))
2

Wpr contribution from Wi;
Proportional to mb but
suppressed by 1/Mz?

WL & Wr mixing
contribution;
proportional fo mt !

Whr contribution from Wo;
Proportional to mb

(_Chiral enhancement term )

28
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