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|I. Motivation
* problems in SM

fine-tuning problem,
can not obtain unification,
failed to provide cold mark matter, etc.
* puzzles in B, 4 — hihs decays
The data show some deviations from the SM expectations in
B — Kn',nm, mK, K¢ etc.
Therefore, people always think SM is incomplete and some

new physics must be there.
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II. The mMSUGRA model

Four basic assumptions:
1.Minimal gauge group: SU(3). x SU(2)r x U(1)y
2.Minimal particle content:

SM part q l v |g| W5 H ,Hf | ~,2Z,h H,A
super Weak | qr, qr el | D g W, ﬁl_, fz; B, W°, fz(f BS
partner | Mass | q¢i1, G2 Lh,lo | D] g )Zfz )2(1),2’3,4

3.R-parity conservations: R = (—1)>*T35+L
4.Soft-SUSY breaking:
— Lsose = mi, HYHy +m¥, H] Hy + Bu(Hy.Ha + h.c.)

3 8
Mléé —|— M2 Z WaWa —|— M3 Z éaéa —|— h.C.

a=1 a=1

n [AUYUﬁRHQ.@ + APYPDrHL .0+ AYYEERHL L + hec.
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2

+ (m3)QEQr + ()T + (%) DiDr + (m2) Ty + () ExEr|
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The unification and universality hypotheses:

1. Unification of the gaugino masses:
Ml = M2 = M3 _= m%

2. Universal scalar masses:

2 2 2

_ _ a2 2
Mg = Mg =Mz =Mz =m

— 2
5 =mgl

2 .2 _ 2
my, = My, = Mg

3. Universal trilinear coupling:
Ay = Ap = Ag = Aol
Besides, according to the Condition for EWSB:

(Witegae) = (Migaey = 0, when < Hy>=| V2 | <Hy>=|
0 v
two more parameters are left: sign(u), tan = 5—?
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Ill. Parameter constraints
1. The B — X v decay branching ratio:

2.77 x 107* < Br(B — X,y) < 4.33 x 1074

2. The muon anomalous magnetic moment(g,, — 2):
3. The electroweak precision observables m, 3%/:

Ap(SUSY) <2 x 1073
4. The experimental bounds for the mass of SUSY particle:

m, + > 104Gev, mi 2> 100Gev (f = t1,by, 1%, D)
mg > 300Gev, mg, , > 260Gev (§ = 1,d, 3, )
mpo > 114Gev (for large m,)

my, go > 91Gev, ma > 92Gev (for small my)
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IV. B physics phenomenology

In the SM, the AB = 1 effective Hamiltonian is:
G
Hepr = \/fi > Aq{cl (1) Q1 (1) + Co(p)Q3 (1 ZCk:

p=u,c

+ Cry(1)Qra (1) + Cisg (1) Qsg (1) | + Hoc.

The NP effects will manifest themselves through two channels:
o Ci(p) =C7M(p) +C" (n)

o Ci(p) = CNF(p)

New particles propagated SUSY penguin diagrams are:
e the gauge boson W* and up-type quarks u, ¢, t;

e the charged Higgs boson H* and up-type quarks u, ¢, t;

e the charginos X1 9 and the scalar up-type quarks @, ¢, ¢;

~

c,
e the neutralinos X1,2,3,4 and the down-type squarks CZ ,b;

e the gauginos g and the down-type squarks d, 3.

4 >S3K>2>0 0 9 72
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SUSY corrections to Wilson coeflicients

By employing conservation of the vector current and Lorentz invariance, the effec-
tive vertex of the b — qg() penguin processes can be written as

I (q%) = 125 0q(pg) T*Viu(a® )us(ps)

with
Vi(@®) = (¢ 9uv — quav )y’ [F10(¢*)Pr + Fir(¢*)Pr] + i0uq” [Far(q®)Pr + F2r(q*)Pr|
Then

S(Mw) [Gr, 17"
O’ (Mw) -2 ;LMW) [ j;A] AxFY;(0)
F).(0) [G 171
Crl(Mw) = - 21;() \/gAtmb
Fi(0) [G 1
Cgy (Mw) = - 2];() \/gAtmb

with £ = 3,4,5,6 and Ay = {—1,3,—1,3}. The correction to C;(i = 7,8,9, 10)

has been ignored since they are suppressed by a factor of ai,/as.
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Through scanning in the parameters spaces, we found

CXF (Mw) and Cg,” (Mw) can be rather large and even flip the sign of the SM value

of O7W(Mw) and ng(Mw).

Based on this, we chose three typical parameter points:

Cp'"(Mw) $107°

Case | my mi Ag tanfB  Signlp] | Cry (mb)/C%M(mb)
A 300 300 0 2 — 1.10
B 369 150 —400 40 + —0.93
C 200 400 0 30 + 0.82
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Calculation of decay amplitude

According to H.sr, the decay amplitude is given as

A(B — MiMs) = %£ 3 SN Ci(n) (M M| Qi(u)| B)

pP=u,c 1

The remanent and also intractable problem is to calculate the hadronic matrix

elements. The methods generally used are
e QCD factorization

e PQCD factorization

4 >S3K>>0 0 9 2
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QCD factorization

In this scheme, based on the NF and in the heavy quark limit,

(MILIQIB) = 3P [ T (w) + (M - M)
J 0

1
+ [ dedudoT!" (€, 0)25(6)@ar, (0)0ar, (0
0

With the factorized formula used, the decay amplitudes reads as

AN(B — MiMz) = & 3 S Mal (1) (M1 M2|Qi(1)|B) y

p=u,c 1

Factorized coefficient af :

C;
af(MMs) = (Ci+ ) Ni(My)
Ci C g 47‘(’2
+ Nicl Zﬁ Vi(Ms3) + N H;(My M) | + PP (M)

4 >S3K>>0 0 9 2
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The annihilation contribution A%(B — M; M) which cannot be neglected
mp
mpMmy

for some B — PP, PV channels because of the chiral enhancement of order
take the form of

AY(B — M M;) = G—\/g > 2 A B [ bi(Cr,y xa)

p=u,c 1

where C;(i = 1 ~ 10) are Wilson coefficients and
xa = (1+pae’®4)In g2
with p4 € [0,1] and ¢4 € [—m,7|. Obviously,
e In the mMSUGRA model, the SUSY corrections to A%(B — M Ms) are small.

® 4 can cause large uncertainties to the theoretical predictions.
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IVV. Results and discussion

% Results of branching ratios (in unit of 1079)

B — PP pw=mp/2 u = my ©w = 2my,
(b — d) SM mSUGRA SM mSUGRA SM mSUGRA
Brf Brfte| A B ¢ |Brf Brfte| A B C |Brf Brfte| A B C

BY 5 axtx— | 923 990 [9.20 946 9.23|9.19 974 |[9.16 9.42 9.19|9.08 956 |9.05 9.31 9.09
B™ - % | 612 612 |6.12 6.13 6.12| 625 625 |625 627 625|642 642 |6.41 643 6.42
B~ — 7 n |38 377 |378 404 381|385 383 [3.82 407 385|392 391 |3.89 4.15 3.92
B~ —x n' | 271 274 |269 288 271|274 276 |272 290 274|282 284 |280 298 2.82
B% - 7079 | o016 016 |0.16 0.19 0.16| 016 0.15 |0.15 0.19 0.16| 0.17 0.16 |0.17 0.20 0.17
BY - 7% |o017 019 |0.16 024 017|016 017 |0.15 022 0.16| 0.15 0.16 |0.14 021 0.15
B° - x% |o010 014 |0.10 0.15 011|009 012 |0.09 0.13 0.09| 0.09 0.12 |0.09 0.13 0.09
BY — nn 015 020 |0.15 0.18 0.15| 0.14 0.18 |0.14 0.16 0.14| 0.14 0.17 |0.14 0.17 0.14
BY — nn’ 0.15 017 |0.14 0.17 0.15| 014 016 |0.13 0.16 0.14| 0.14 0.16 |0.14 0.16 0.14
B -~ 'y’ |014 022 |014 016 0.14| 013 019 |0.12 0.14 0.13| 013 0.18 [0.12 0.14 0.13
BY - KO9k9 | 065 089 [0.61 0.96 0.65| 063 0.80 [0.59 092 063|060 074 |056 0.89 0.60

B~ - K- K%| o071 0.84 0.66 1.05 0.71| 0.68 0.79 064 1.0 0.68| 0.65 0.74 0.61 0.96 0.65

P ZS e EeRErFP



www.njnu.edu.cn

B — PV w = mpg/2 w = my ©w = 2my
(b — d) SM mSUGRA SM mSUGRA SM mSUGRA

Brlf Brftae| A B c |Brf Brfte| a B c |Brf Brfte| a B C
B~ —-xp% | 112 112 | 112 112 112|115 114 | 115 115 115 | 11.8 11.8 | 11.8 11.8 11.8
B~ — % 148 149 | 148 149 148 | 149 150 | 149 150 149 | 151 152 | 151 152 15.1
BY — xtp— | 212 223 | 212 215 212|212 221 |21.1 214 212|209 217 |209 212 209
B - x—pt | 143 151 | 143 144 143|143 149 | 143 143 143 | 141 147 | 141 142 141
B > w | 909 870 |90l 924 909|925 898 | 924 938 925|948 929 | 947 959 09.48
B~ —np~ 650 6.19 | 649 6.61 650 | 655 635 | 654 6.64 655 | 6.67 652 | 6.66 6.75 6.67
B~ —n p~ | 460 439 | 450 467 460 | 466 451 | 465 471 466 | 478 467 | 477 482 478
BY — x95% 0538 0417 |0541 0532 0538|0524 0419 |0527 0512 0523|0602 0502 |0.605 0.585 0.601
B% — 7% |0.019 0.013 |0.017 0.043 0.019 |0.014 0.007 |0.013 0.032 0.014 |0.012 0.004 |[0.011 0.025 0.012
BY — np° 0.004 0.021 |0.003 0.010 0.004 |0.003 0.016 |0.003 0.006 0.003|0.003 0.014 |0.004 0.004 0.003
B% — 5" p° |0035 0066 |0.036 0033 0035|0033 0058 |0.034 0029 0.033|0034 0055 |0.035 0.029 0.034
B° = nuw 0.278 0.351 |0.276 0.295 0.278 |0.249 0.308 |0.247 0.262 0.249 | 0.269 0.323 |0.268 0.279 0.269
20— o o 0.274 0.337 |0.274 0.283 0.274 |0.253 0.305 |0.252 0.259 0.253|0.276 0.323 |0.275 0.281 0.276
B~ — w7 ¢ |0.008 — 0.008 0.008 0.008 | 0.006 — 0.006 0.006 0.006 | 0.005 — 0.005 0.005 0.005
BY — x% |0.003 — 0.003 0.003 0.003 | 0.002 — 0.002 0.002 0.002 | 0.002 — 0.002 0.002 0.002
BY = no 0.002 0.001 |[0.002 0.002 0.002|0.001 0.001 |0.001 0.001 0.001|0.001 0.001 |0.001 0.001 0.001
B = ' 0.002 0.003 |0.002 0.002 0.002|0.001 0.002 |0.001 0.001 0.001|0.001 0.001 |0.001 0.001 0.001
B~ - K K*|o012 017 |01 031 012|011 015 | 010 028 0.11 | 010 012 | 0.08 024 0.10
B -~ KOk*% | 011 014 | 010 029 011|010 013 |0.09 026 0.11 | 009 011 | 0.08 022 0.10
B~ - K9k*~|010 016 | 011 003 010|011 016 | 012 004 0.11 | 013 017 | 0.14 007 0.13
B - K9K*9 | 009 015 |010 002 009|010 015 | 011 004 010|012 0.16 | 0.13 0.06 0.12

4 >S3K>>0 0 9 2
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B —-VV p=my/2 ©o= my ©o= 2my,
(b — d) SM mSUGRA SM mSUGRA SM mSUGRA
Brf A B C Brf A B C Brf A B C

BY — ptp— 27.8 277 281 278 27.5 275 278 275 27.1 270 273 27.1
B~ — p—p° 18.4 18.4 18.4 184 18.7 18.7 187 187 19.1 19.1 191 191
B~ — pw 16.6 165 17.0 166 16.6 166 169 16.6 16.8 16.7 17.1 168
B — p9,° 0.38 0.38 0.40 0.38 0.33 032 034 033 0.35 035 036 035
B — pOuw 0.09 0.08 0.17 0.09 0.07 0.06 0.13 0.07 0.05 005 0.11 0.05
BY — ww 0.40 0.39 0.44 0.40 0.33 033 037 033 0.33 033 0.37 034
BY — 9% 0.004 |0.004 0.004 0.004| 0.003 |0.003 0.003 0.003| 0.003 |0.003 0.003 0.003
B~ —p ¢ 0.009 |0.009 0.009 0.009| 0.007 |0.007 0.007 0.007| 0.006 |0.006 0.006 0.006
B — weo 0.003 |0.003 0.003 0.003| 0.003 |0.003 0.003 0.003| 0.002 |0.002 0.002 0.002
B — K*0K*0 0.28 025 0.46 0.28 0.22 020 0.37 022 0.17 0.16 0.30 0.18
B~ — K* K*0 0.30 0.28 0.50 0.30 0.24 022 040 0.24 0.19 0.17 033 0.19
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B — PP ©w=my/2 w = myg ©w = 2my
(b — s) SM mSUGRA SM mSUGRA SM mSUGRA

Brf Brfta| A B c | Brf Brfte| A B c | Brf Brfte| A B C
BY - xtTK~|991 122 [9.09 155 996| 960 11.4 |8.94 150 9.65| 929 108 |865 14.6 9.35
BY — nO0KO0 | 441 531 |447 697 442|423 494 |3.92 6.64 4.24| 405 462 |3.75 6.36 4.06
B~ - K%| 127 156 |119 191 128|123 146 |115 183 123| 11.8 136 |11.0 175 11.8
B~ - a9K~ | 723 846 |6.48 107 7.26| 7.02 8.00 |6.60 104 7.05| 6.79 758 |6.38 10.1 6.82
BY -~ KO | 179 198 |171 230 179|163 178 |[156 2.13 163|150 161 |1.42 1.99 150
B% — KOy | 350 459 |355 479 351|322 406 |30.6 443 323|310 376 |294 4238 31.0
B~ — K™n | 257 282 |263 3.12 257|237 256 [229 289 237|218 233 |210 2.68 217
B~ - K n’ | 367 486 |37.1 506 36.8|33.7 429 |32.0 469 338|325 398 [30.8 454 325
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B — PV po=myp/2 p=myp p = 2my
(b — s) SM mSUGRA SM mSUGRA SM mSUGRA
Brf Brfta| A B c |Brf Brfte| A B c |Brf Brfte| A B C

—K*0 1219 317 |182 585 221|208 283 |1.75 526 210| 1.82 239 |153 457 1.83
B™ —» x9K*~ | 200 237 [1.89 415 202|194 223 |[175 385 196| 1.81 203 |1.64 3.50 1.82
BY — 7x0K*% | 033 049 |042 1.45 033|030 042 |022 124 030|024 033 |0.17 1.03 0.24
B - xtK*~ | 168 227 |152 438 1.70| 162 207 |1.42 399 164|149 1.82 [1.31 355 150
B™ — K ¢ |273 408 |237 606 275|246 347 |214 531 247|204 279 |1.77 4.49 205
B - K% | 253 366 |[219 560 255|227 312 |200 490 228|189 252 |1.64 415 1.90
B - K p% | 124 170 |218 072 123|139 177 |1.47 087 138|166 201 [1.73 1.12 1.65
B~ — K% | 192 308 |216 055 191|214 307 |234 089 213|258 329 |276 139 257
B - K—pt | 405 561 |470 211 402|438 564 |463 264 435|491 598 |513 3.32 4.88
BY - K950 | 222 310 |[210 1.11 220|232 3.02 |246 137 231|252 310 |264 169 251
BT - K w | 243 314 |346 143 241|233 287 |245 151 232|251 295 |[261 1.76 250
BY - K% | 109 166 |155 045 1.09| 099 141 |1.07 046 098| 1.11  1.46 |1.18 062 1.10
B~ —nK*™ | 431 564 |4.44 468 432| 464 572 |455 526 465|518 6.08 |506 6.06 5.20
BY — nK*0 | 458 5098 |4.63 486 458| 494 607 |485 545 494|546  6.40 |534 6.20 5.46
B~ —n K*— |18 271 |180 0093 184|213 2095 |236 083 211|251 325 |273 1.12 2.49
B = K*® | 121 199 [1.04 061 120|140 217 |158 043 138|172 242 |1.89 065 1.71
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B —->VV w=myg/2 w = my w = 2my
(b — s) SM mSUGRA SM mSUGRA SM mSUGRA

Brf A B C Brf A B C Brf A B C
BY — K*—pt 3.74 3.49 6.44 3.76 3.11 2.87 532 3.13 2.60 240 4.44 261
B — K*0,0 0.81 1.00 1.90 0.82 0.57 0.48 1.42 0.57 0.38 0.31 1.04 0.38
B~ — K*—p° 4.43 423 6.63 4.44 3.87 3.65 5.74 3.88 3.40 321 5.02 3.41
B~ — K*9p~ 5.38 494 915 5.41 4.36 400 7.51 4.38 3.48 3.17 6.14 3.50
BY — K*0u 2.35 1.95 3.76 2.36 1.90 1.75 3.12 1.90 1.50 1.38 258 151
BT — K* " w 2.02 2.11 3.19 2.03 1.70 159 2.71 1.71 1.45 1.35 2.32 1.45
BY — K*0¢ 5.61 5.06 9.91 5.64 4.24 3.83 7.82 4.26 3.13 2.80 6.15 3.15
B~ — K* ¢ 6.09 5.49 10.76 6.12 4.60 416 850 4.63 3.40 3.04 6.68 3.42

According to the above results, one can see easily

1) the SUSY corrections to the b — s transition processes are generally larger than

those to the b — d processes.

2)For most channels, p-dependence of the results is weak in QCDF approach.

3)In Case A and C, the SUSY corrections are always small, but in case B, the results

are interesting.
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For b — d processes and in Case B, we can classify them as follows

o B — atn— n¥pF ptp= B~ — 1 10 m (), 70,7 p% nw, p~ (), pp0, p~w
o a1 ~ 1. The SUSY corrections are always small in all the parameter space. In Case

B, the corrections are less than 6%.

o B9 — 7970 70n("), (), 7000, 70w, p2n(),wn(), P20, pOw, wuw,
o as ~ 0.2. Though the size of SUSY corrections are small, the corrections may
provide a large improvement to these channels, especially for B — 7°w, a 130%

INncrease.

o B —n%,n"¢,p°¢,wdp B~ — 7 ¢,p" ¢
X a3579. 1he SUSY corrections in all parameter space can hardly affect them.
e BY ROKO,KOK*O,R*OK*O B— — K_KO,K_K*O,K*_K*O
o (@a(10) + Vya6(s)). The SUSY corrections can increase their BR significantly in

case B and are far larger than the annihilation contributions.

PY BO%KOK*O B— —>KOK*_
o (aa(10) — Vx@6(s)). The SUSY corrections will decrease their BR greatly.

P ZS e EeRErFP
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For b — s processes and in Case B, we can classify them as follows

® B— K(mn"),$), K*(m,w,e,p)
o¢ (aa(10) +7x@s(s))- The SUSY corrections are large and improve their BR by about
30% ~ 260%.

e B Kp,Kuw
o (@s(10) — Vx@6(s))- Their BR will be decreased by 30% ~ 60% after the inclusion
of SUSY corrections.

o B— K*n()
o (ay(10) = Vyae(s)). For B — K™n decay, the inclusion of SUSY corrections will
increase their BR by about 10%. However, for B — K*n/, their BR are decreased by
about 70%
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% Results of CP violating parameters (in unit of %)

mSUGRA
B, — PP Type EXP SM Case A | Case B | Case C
Acp ‘AéP AQJ_D@ Aép Aép Aép
BT — 7t 50 | 146 —1.24 —1.24|—-1.23|-1.29|—1.24
BT — n*q | | —11+8 —13.0 —13.5|-13.0| —13.4| —13.0
1B s g | | 14+ 15 —6.94 —7.71|—6.83| —7.64| —6.95
BT - KTKO| | 15 4+ 33 —26.8 —24.0|—27.6|—22.0| —26.7
BT - kK10 | | 444 8.28 7.45 | 870 | 6.00 | 8.26
BT — KTy | |-33+12| —13.7 —12.8|-14.1|—-11.5|—13.7
B s | |3.14+£2.1 2.38 2.04 | 246 | 1.94 | 2.38
BT - 7t KO | | —244 1.00 091 | 1.03 | 081 | 0.99

4 >S3K>>0 0 9 2
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mSUGRA

B; — PP EXP SM Case A Case B Case C

C st | ¢ splopt sittlop st [ 6 Sp | S S
By —» ntnF| —374+10 —50+12| 45 —59.8| 44 —62.6| 4.5 —59.0| 45 —65.1| 4.5 —59.9
By — n%n® | —0.28103% - —55.9 686 |—61.9 760 |-55.6 662 |—55.9 797 |—55.9 686
By — w9 - - 34.4 —11.7| 31.1 120 | 35.3 —11.9| 29.2 —10.7| 34.4 —11.7
By — %%’ - - 35.2 304 | 30.6 51.8 | 36.2 313 | 29.6 255 | 35.2 304
By — nn - - 50.2 —84.5| 45.1 —86.7| 50.4 —84.8| 48.5 —82.2| 50.2 —84.5
By — 0’ . 2 37.6 —92.6| 33.8 —94.1| 37.5 —92.7| 37.6 —91.4| 37.6 —92.6
By —nn - - 27.4 —95.1| 24.4 —93.1| 27.3 —95.3| 27.7 —93.1| 27.4 —95.1
By — K°K"° . . 26.8 —7.6 | 23.6 —7.0| 276 —7.6| 22.0 —7.1 | 26.7 —7.6
By — K27 | —2413 31+26 | 3.8 823 | 34 81.8 | 40 825 | 2.8 81.4 | 3.77 82.3
By — K%n . 2 7.09 83.0 | 6.65 82.7 | 7.31 83.1 | 5.94 82.4 | 7.08 83.0
By — Kgn’ —7+7 50+9 |—2.03 75.3 |—-1.82 75.2 |—-2.09 75.2 |—1.72 75.5 |—2.03 75.3
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mSUGRA

By — PP Type EXP SM Case A | Case B | Case C

Acp A(fJP Aglga A(fJP Aép -A(f)P
By — ntx® | 1l - —31.4  —32.7|-31.1|—-33.9|-31.5
By — w9x0 I - 69.1 766 | 67.8 | 744 | 61.1
By — w9 I - —28.0  —14.6|—28.7|—24.2| —28.0
By — 7% I ; ~8.48 472 | —8.70| —7.18 | —8.46
By — nm I - —73.0  —70.7|—73.3|—70.8|—73.0
By — nn I - —68.6  —66.9 | —68.6 | —68.1 | —68.6
By—nn I - —63.1  —60.2 | —63.2 | —62.4 | —63.1
By — KOK® | 1l - —21.0 —18.7 | —21.6 | —17.7 | —21.0
By —» K*xF| 1 |-115+1.8 5.36 454 | 575 | 3.47 | 535
By — K970 | - 36.7 36.7 | 36.7 | 36.9 | 36.7
By — K% I - 34.9 35.0 | 34.8 | 35.4 | 34.9
By — K% | - 37.2 37.0 | 37.2 | 37.1 | 37.2
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mSUGRA

B, — PV Type EXP SM Case A | Case B | Case C

Acp ‘AéP AéJJFDa Aép Aép Aép
BE — nE 0 | 7112 2.63 281 | 260 | 275 | 2.63
B — rfw | | —448 ~1.51 —1.52|—1.44|—2.05|—1.52
BT — 70p* | 1411 —1.36  —1.47|—1.34|—1.46 | —1.36
BT - pEy | | —3+ 16 0.13 014 | 019 |-0.35| 0.12
BE _ oty | - 7.35 749 | 741 | 679 | 7.64
BT — KTK*0| | - —52.7  —46.0 | —56.7 | —34.4 | —52.5
BT — K*TKO| | - —2.55  —2.92|-2.43| —4.03 | —2.56
BT — aO0** | | 4 + 29 9.26 856 | 981 | 632 | 9.26
BT afK*0 | | |-93+6 2.01 171 | 219 | 127 | 2.00
BT - kT | |3.7+5.0 2.12 175 | 227 | 144 | 212
BT — K9p* | - 0.12 016 | 012 | 019 | 0.12
Bt — K*)p0 || 31tl? ~13.5  —11.6 | —13.1| —17.2 | —13.6
BT — KTw | 247 —6.61 —5.90| —6.43| —8.21 | —6.61
B* — K% | 3t1s 3.19 298 | 321 | 3.08 | 3.19
BT — kx| ] —27.5 —19.9|—25.1|—64.5|—27.7
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mSUGRA
By — PV EXP SM Case A Case B Case C

cy sy ey sy lopttospttleoy sy o sy ler s
By — w90 | 531733 —4.47 —32.1|—-3.03 —35.8|—-2.94 —35.2|—15.8 —8.92|—4.55 —32.0
By — mw - - 74.4 —62.5| 94.6 323 | 73.0 —56.8| 61.6 —64.9| 74.4 —62.6
By — np° - - 6.28 —29.3| 1.94 —32.7| -451 —52.4| 47.6 879 | 6.73 —28.0
By —n p° - - 46.5 —69.5| 37.3 —63.3| 44.8 —73.6| 58.1 —24.6| 46.6 —69.3
By — nw - - 8.36 —41.5| 5.48 —38.0| 7.14 —39.4| 16.9 —55.6| 8.43 —41.5
By — 5 w - - —18.4 —28.9|—17.9 —25.5|—19.3 —27.0| —11.5 —42.9|—18.4 —29.0
By — K% | —94+14 474+19|-2.12 76.9 | -1.85 76.6 | —-2.27 769 |—1.44 76.9 | —2.11 76.9
By — K999 | 644+48 17+48|-9.15 62.1 |-7.91 63.8 | -8.85 62.6 |—12.3 57.1 | —9.16 62.1
By — K% | —44+23 64+30| 9.71 89.9 | 826 87.9 | 9.36 89.5 | 13.5 93.9 | 9.73  90.0

Channel Model C’f Sf Cf Sf

SM 19.7 —29.6 —19.1 —26.8

By — ntpT ftal 196 —28.8 —19.0 —26.1

mSUGRA | Case A 19.6 —29.1 —19.1 —26.3

Case B 20.1 —33.5 —19.6 —30.8

Case C 19.7 —29.6 —19.1 —26.9

SM 34.4 —3.81 24.7 1.82

By — K*9K? ftal 36.7 —3.08 15.0 1.39

mSUGRA | Case A 48.5 —3.09 13.6 1.62

Case B —60.9 —5.98 80.3 2.79

Case C 33.7 —=3.77 25.2 1.78
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mSUGRA

By — PV Type EXP SM Case A | Case B | Case C
Acp ‘AéP Agz;a Aép Aép Aép
BY — ntp~ ] - —12.7  —12.4|-12.5| —14.3 | —12.7
BY - npt 1 - —15.0  —14.7 | —14.7 | —17.2 | —15.0
By — w90 I - —-12.4  —15.1|—14.8| 6.06 |—12.3
By — mw I - —78.3 —46.4 | —74.7| —71.1| —78.4
By — np° I - —18.0 —16.8 | —22.0| 108 |—17.7
By — n p° I ; —63.5  —54.5|—64.3|—49.6|—63.4
By — nw I - —25.2  —21.7|—23.4|—37.5|—25.3
By — 1 w I - —1.72  —0.46 | —0.26 | —12.9 | —1.82
BY — K*OKO | - —44.1  —38.6|—45.2| —33.7| —44.1
BY — K*OKk9 | - 7.27 556 | 6.11 | 17.3 | 7.33
By — «%K*% | 1 | —1737 | —154  —12.9|-18.1|-7.34|-15.3
By —» nFTK**| | |-5+14| —0.32 —0.37|-0.28|—-0.26 | —0.22
By — K%¢ I - 38.0 37.7 | 38.1 | 37.6 | 38.0
By — KTpT | 1718 —4.51  —3.25|—4.20 | —8.18 | —4.52
By — K9p° I - 35.5 35.5 | 35.6 | 19.2 | 35.5
By — K% I - 36.5 36.5 | 36.5 | 35.9 | 36.5
By — nK*9 | | —1+8 4.93 445 | 497 | 469 | 4.93
By — n K*O | ; 112  —8.15|-10.4|—-23.8|-11.3
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mSUGRA
B —-VV Type EXP SM Case A | Case B | Case C
Acp AZJP 'AfCP Aép 'AfCP
B~ — p—pY | —94+16 | —0.16 | —0.16 | —0.16 | —0.16
B~ — pw | 5426 |—5.60|—5.54|—-5.99|—5.61
B~ —p ¢ | - —2.29 | —2.29 | —2.29 | —2.29
B~ — K*~K*0| | - —28.2| —29.4| —21.6 | —28.2
By — K* pt | - 178 | 193 | 105 | 178
By — K*0,0° | - —21.1|—-23.4|—-11.9| —21.0
B~ — K*~ pY | 20132 187 | 196 | 138 | 187
B~ — K*9p~ | | —144+43| 157 | 163 | 1.25 1.57
By — K*%w | 5 128 | 134 | 968 | 128
B~ - K* w | - 325 | 343 | 224 | 325
By — K*%¢ | 0+7 175 | 181 | 1.38 | 1.75
B~ — K* ¢ | 54 11 175 | 1.81 | 138 | 1.75
Cy Cr | €5 | Cr | Cf
By — pTp~ N | —34+17 | 179 | 1.79 | 1.74 | 1.79
By — p%p° I - —33.3| —31.6 | —43.6 | —33.4
By — pPw I - 32.1 | 33.9 | 23.2 | 32.0
By — ww I - 45.4 | 44.6 | 49.9 | 45.5
By — p%¢ I - 2.29 | 2.29 | 2.29 | 2.29
By — wd I - 2.30 | 2.30 | 2.30 | 2.30
By — K*0K*0 I - 28.2 | 29.4 | 21.6 | 28.2
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From the results of CPV parameters given above, one can see also in Case B the
corrections can be interesting for most channels:

e For B, 4 — PP decays, the SUSY corrections are generally small or moderate and
trend to make the SM predictions decreased. The largest correction is about —33%
for By — 7t KT decays;

e For B, 4 — PV decays, the SUSY corrections on the direct or indirect CP violations
of most channels can be rather large. The largest corrections even reach a factor
of 7 for the DCPV of B® — np°, about 253% increase for B® — 7%p" and 100%

enhancement for BY — nw;

e For B — V'V decays, the SUSY corrections make most channels, such as B — K™p,
K*K*, K*w, K*¢ and p’w, have a smaller CPV than those in SM. For B — K*9p°,
the corrections can even reach —44%. But for B — pTw, p%p° and ww, their CP
violations are increased, especially for B® — p%p® which is increased by about 30%.
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Discussion

e Only in the parameter space where C7,(my) has a flipped sign with the SM one, can
the SUSY contributions be significant.

e For BR, the SUSY contributions to some channels can improve the consistency of the
theoretical predictions, especially the center values, with the data.

e For B — K(w,n(/),(b),K*(w,w,qﬁ,p) decays, though their BR are sensitive to the
large SUSY contributions, the theoretical errors coming from x 4, the form factor and
the light mass prevent us from testing the SUSY signals. Taking B — 7T K™ as an

example,
_ 14.6 T24(Fy) Tid(m,) 97 . SM,
BB K= O e ) S
21.0 Zg6(Fo) Z5:6(ms)T54°(xa), Case—B,

e For CPV, though no new weak phase is introduced in the mSUGRA model, the SUSY
contributions to most channels still can be significant.
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e With large SUSY contributions added, for B® — np°, C can be increased from 0.06
to 0.48. Except this channel has small BR (~ 1078) and is hard for experiments to
measure, it may be significative for testing the SUSY signals.

e For the very interesting channel, B — 7+ KT which has been proved to have large

DCPV, with a —33% decrease from the SUSY corrections, Acp still has a different
sign with the data.

Currently, the experimental data are not precise enough, and the theory is still immature.

Therefore, Great progress in both the theory and experiment is still expected for us to draw
a conclusion.
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Thank youl
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