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There are three types of B-decays®

B-decays origina

€ dl

B-decays origina

' tree level

€ dl

' tree level but polluted by loop

contributions (penguins)
B-decays originate only at loop level

2PDG Conventions: B = bd, B, = bs, BT = bu, DY = @i¢, KT = 3u,
K = 3d,7m = (tu,dd), ¢ = 55, J /U = éc
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B-decays
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B-decays

LHCb treeexample: Bt — K™D, BT — K+tDY
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B-decays

Trees(CC) + Penguins(NC):
b— du u, dcéc

b— suu,S5cc
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B-decays

B-factories Tree+Penguin example: B — «t 7~
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B-decays

Pure Penguins (NC):
b — ddd,dss

b — 5dd, 555

Exclusive Penguins .

B — ll, v
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B-decays

B-factories pure Penguinexample 1: B — ¢ K
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B-decays

LHCDb, B-factories pure Penguin example 2:
B — Kll, Kvp
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B-decays

B-factories pure Penguin example 3: B — K~

A. Dedes, Jan 2006 —p. 4



B-decays

Tevatron, LHC, B-factories pure Exclusive Penguin
example 4. B — I
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SUSY effects

Summary of SUSY effects in B-decays.

= Tree level flavour changing processes if allow for
lepton number violation
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Summary of SUSY effects in B-decays.
Tree level flavour changing processes if allow for
lepton number violation

guark and sguark mass matrices cannot in general be
simultaneously diagonal: thisresultsin flavour

changing squark mixings (dm; ./mg).
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Summary of SUSY effects in B-decays.
Tree level flavour changing processes if allow for
lepton number violation

guark and sguark mass matrices cannot in general be
simultaneously diagonal: thisresultsin flavour

changing squark mixings (dm; ./mg).

penguins compete with SUSY penguins
(penguinos?)

Higgs penguins are important — they are enhanced
by tan? 3
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SUSY effects

Recipe: In aspecific SM process::

1. Add the effects of one extra Higgs doubl et
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1. Add the effects of one extra Higgs doubl et
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Recipe: In aspecific SM process::

1. Add the effects of one extra Higgs doubl et

2. Supersymmetrise

3. Allow for intergenerational sguark mass mixing
4. Allow for lepton number violation
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SUSY effects

Example 1. Super Trees (CC)

L
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SUSY effects

Example 1. Super Trees (CC)

1. Add the effects of one extra Higgs doubl et
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SUSY effects

Example 1. Super Trees (CC)

2. Supersymmetrise
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Example 1. Super Trees (CC)

3. Allow for intergenerational sguark mass mixing

L L

-
+ ;fH+
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Example 1. Super Trees (CC)

4. Allow for lepton number violation

Hg [:[g PN Uy, ﬁL
Hy )\ Hy er ) \ €L

s L L
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SUSY effects

Example 1. Super Trees (CC)

” -~
- -
v + < H + ""é'L'
b b b

tan
X Juw Guw M f { ﬁ )\/
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SUSY effects

Example 2. Super Trees (NC)

d
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SUSY effects

Example 2: Super Trees (NC)

1. Add the effects of one extra Higgs doubl et

d d
”
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¥
Z + LY H
¥

b b
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SUSY effects

Example 2. Super Trees (NC)

2. Supersymmetrise
d

b
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SUSY effects

Example 2. Super Trees (NC)

3. Allow for intergenerational sguark mass mixing
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SUSY effects

Example 2. Super Trees (NC)

4. Allow for lepton number violation

Hg ]:[g PN Uy, ﬁL
Hy )"\ Hy VAN

d d d
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SUSY effects

Example 2. Super Trees (NC)
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SUSY effects

Example 3: Penguins (NC)

v.ZH.g ‘5‘

f
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Example 3: Penguins (NC)

1. Add the effects of one extra Higgs doubl et

v.Z.H.q rzy
hHA
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SUSY effects

Example 3: Penguins (NC)

2. Supersymmetrise

v.2.H.¢ v,.Z, ¢ v, 2.8
hHA nHA
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Example 3: Penguins (NC)

3. Allow for intergenerational sguark mass mixing
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Example 3: Penguins (NC)

4. Allow for lepton number violation

HY HY N
H; )"\ H; er

N—_
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Example 3: Penguins (NC)

v.Z.H.g rzg v.2.g § .28 §
hHA hHA hH.A

Hr "‘ dr'x""H
= e
/ i \

5

v, Z,q: 1 tan O tan 3 i tan 3
SUSY
om? -

h,H A: 1 tan 3 tan® (3 . tan® (3
SUSY
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An example

Thedecay B, — n 1.
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An example

Thedecay B, — n 1.
= Thereisan exp bound from CDF+DO :

B(B, — putp™) < 1.5 x 107" at 95% C.L
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Thedecay B, — n 1.

Thereis an exp bound from CDF+DO :

B(B, — putp™) < 1.5 x 107" at 95% C.L

The Standard Model predicts:
B(B, — p ) = (3.7

-1.2) x 1077
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Thedecay B, — n 1.
Thereis an exp bound from CDF+DO :

B(B, — putp™) < 1.5 x 107" at 95% C.L
The Standard Model predicts:

BB, — pu ) =(3.7+£1.2) x 107

Q: What arethe SUSY effects?
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An example

T = Amplitude

~ tan® 3/M3
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DY ® o

a1

Amplitude
~ tan® 3/M3

SUSY loop fairly
Insensitive to heavy
spectrum

A. Dedes, Jan 2006 —p. 11



An example

A.D, H. Dreiner, U. Nierste, P. Richardson, hep-ph/0207026

tanf=950, AO:O, u>0, mi=175 GeV
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T T T T T T T T T Ty T T T T
1
4

= Solid :
B(Bs — pu )

350

300

I|I‘I’II|IIII|III

250

My /o [GeV]

200

150

100
200 400 600 800 1000

Mg [GeV]

A. Dedes, Jan 2006 —p. 12



An example

A.D, H. Dreiner, U. Nierste, P. Richardson, hep-ph/0207026

tan5:5O,AO:O,M>O,H%:
400 T | T T T T | T T T l\1 |

5x1078 20

175 GeV

= Solid :
B(Bs — pu )

= dashed: (g-2) in 10~
units
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An example

My /o [GeV]

A.D, H. Dreiner, U. Nierste, P. Richardson, hep-ph/0207026

tan5:5O,AO:O,M>O,H%:
400 T | T T T T | T T T l\1 |

5x1078 20
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175 GeV

= Solid :
B(Bs — pu )

= dashed: (g-2) in 10~
units

= dotted: light Higgs
mass prediction
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An example

My /o [GeV]

A.D, H. Dreiner, U. Nierste, P. Richardson, hep-ph/0207026

tan5:5O,AO:O,M>O,H%:
400 T | T T T T | T T T l\1 |

5x1078 20

350

300

250

200

150

100

200 400 600 800 1000

Mg [GeV]

175 GeV

= Solid :
B(Bs — pu )

= dashed: (g-2) in 10~
units

= dotted: light Higgs
mass prediction

= filled areas : trilepton
searches at Tevatron
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An example

A.D, T. Huffman, hep-ph/0407285

106

AL

i

CDF+DO0 ( 95% C.L Excluded) —

10~7

Br(Bg-/ )

10~9
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Conclusions

Searching for B-decays is important for SUSY
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Searching for B-decays is important for SUSY
SUSY effectstrigger new decays

SUSY effects originate at the squark (unknown)
sector

SUSY effects originate when you allow for Lepton
number violation

I no effects appear in B-decays there must be an
“organizing principle” behind this fact: Heavy
superpartners? Degeneracy of squarks? Alignment ?
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