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DES Outline

o Searchfor D* —» 1" 1t 1
e FCNC in Charm Sector

» Searchfor B - yf prand Bl — @ it 1
 FCNC in Bottom Sector




FCNC in the Charm Sector

o Experimental limitsexist for b—sands-d

e Some models predict violations from SM in up quark
sector, but not down quark sector

D* - 1
Twer e RPV in the up sector
& Burdman et.al.
§ 101 e hep-ph/0112234
S 10e- "}_ e Little Higgs Models
) | Fajfer et.al.
S 109 S Co U hep-ph/0511048

05 10 15
m(u 1) (GeV)

The University of Oklahoma/ OCHEP |CHEP 2006 28 July 2006 3 Wl



DES C - Ui Analysis

e[ 1 fb! of data

w'uw D Preliminary
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*BR(@ - i) = :
(2.850+£0.19)x10* & 12000
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e Searchfor D* - 7t L I s
formi)2me | :
* Add track to low mass : :
dimuon candidate 00.50' - (IJ,I75I - j|,tlwo' - "|.|25' 150
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I3 Scection and Optimization Criteria

e Isolation: |, _ p(D)/XPeore
* R= (A2 + A@)* < 1.0
o Transverse flight length
significance: S,
 Collinearity angle: ©,
» Pion impact parameter
significance: S,
M :sztx + K7T2 + ARHZ
* K= 1p(7)
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DES D* = 7@ — THU I

0.96 <m(u ) < 1.06 GeV/c?

D—¢n' >n'u'yw”  DJ Preliminary

Do¢n'»>n'u'y” DI Preliminary
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w Extracting the Resonant Branching Fraction

n(D*) fon, fo & BF(D+ - TP - ﬂ*,L/*,u‘)

(D) f2, i7" & BFD; - o )xBFHp - 1 )

f._p: Fraction produced in fragmentation
f,:  Prompt fraction

5. Reconstruction efficiency
BF(D - T @ - 7T+/J+,u_)
BF( - qaﬂ*)x BF(ga )78y,

) =0.17£0.0/+£0.05

BF(D" - ¢ — 'y ) =(1.75£0.7+0.5)x10°®

SM: 1.77x106  CLEO-c (¢ ee):(2.7"35£0.2)x10°®
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DES Nonresonant D* — 77 (it i

0.96 < m(yL) < 1.06 GeV/c? 0.2 <m(up) < 0.96 GeV/c?
1.06 < m(u) < 1.76 GeV/c?
D—¢n'—»n'u'n” DD Preliminary L. .
4 ————————————————— D-ornpup DY Preliminary

'IO L Ll I
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BFE(D* - 71" it 1) < 4.7x10°% @ 90% C.L
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BSO—>,LI+/,I'

e FCNC with zero cross section at tree level

 SM Branching Fraction:
 BF(BL - 1 1) =(3.42+0.54) x 107
 BF(B® - 1 1) =(1.00 £ 0.14) x 10710
* Non-SM processes can enhance BF(B — w1+ 1)
e MSSM enhances BF up to 3 orders of magnitude
e 2HDM, minimal supergravity, minimal SO(10) GUT,
all have BF enhancements
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Search for B - uf 1

e 300 pb! dataanalyzed (PRL 94, 071802 (2005))

« Sensitivity for 0.7 fb1 determined

Blind analysis to avoid bias

« Side bands used for background determination
Normalize to resonant decay B* —» J/¢y K*

* pr(4) >2.5GeV/c > 60000 o
o ()l 2 § soooog— | /J/W
° X vertex <10 % 400005_ o
e CFT hits>4 2 :zzzz:j/ Y Y(1S, 28, 39)

. - SM signal ( x 10°)
e SMT hits> 3 woooﬂu L»_/—_7{/5—— W /\,\
* p(By >5GeV/c | SN T A
o d-xy < 0.15 mm 1nvar1ant (u i) Mass [GeV]
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Analysis and Optimization

C . : £ . 4 [Cut DO
e Optimization using MC signal £ 10" [~
i) —Signal MC
a_nd backgrognd from data £ 107 i T
sidebands using: s
. . . . -3 ! ’,. . 7.4 5
e Collinearity (Pointing) Angle  '%¢ ARG
« Decay length significance 10°]
o i 0 1 2 3
Isolation _ Pointing angle [rad|
2 10 cw DO £'0.06- D@ — Signal MC
& - [ = - ---Sideband Data
E 102L ‘\-\'\d\lhh\% E 0.04-
10°5 Cut
: L. | — Signal MC 0.02- r
Al “| ----Sideband Data g
107 & L
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Analysis and Nor malization

BF(BO . ,U+,U_)S Ny DE/Z% H F(Bi - J/w(,qu/JO_)Ki)

fb—>Bu,d 2
 R=BF(B,/BFB, issmall dueto |V, /V,J*
o &t/&, efficiency
&z 1 & relative efficiency for By -y (1 versusB,— ut 1
o f/f, fragmentation ratio

IR - —1 -
1208 : 0.3fb = 2%ED@ Run Il Preliminary additional
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DEJ  300pbtLimit (published 2005)

Observed 4, expect 4.3+ 1.2

—_ 2
"o 1.8-D@ Run Il Preliminary
% 12;_ Signal region
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v
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BF(B, — ') < 5.0¢107 @ 95% C.L.




DE> D@ Sensitivity 0.7 fb
SN 1% DJ Run Il Preliminary 0.4 fb
% 1:6 Signal region
= 1.4 R R
— 1.25 Sideband 1 | [sssssssssmeseses Sideband 2
w1
< 0.8
2 08
= 0-2 . , , R
036 48 5 52 54 56 58 6 6.2

Invariant mass (LL* W) [GeV/cz]

. For new dataset of 0.4 fb

. Expect 2.2 £ 0.7 background events

. Expect a sensitivity of about 3.0x10-7 @ 95% C.L.
. Combined 0.7 fb~1 sengitivity of 1.9x10-7 @ 95% C.L
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DES Search for BO - @ i 1

e [0.45fb1 of data
« Similar selection criteriato B — 1

e 0.5 <m(uu) < 4.4 GeV/c? —excluding +5caround J/ ¢ & ((2S)
® qﬂ - KTK- . :
* p;(K)>0.7 GeV/c R

& 60000

e 1.008 < m(@) < 1.032 GeV/c? 2 some
< 40000

gsoooo;

> 20000

% 10000~




Analysis M ethod

 Blind analysis — Optimization using MC signal and
background from data sidebands using:

Pointing Angle< 0.1 rad
Decay length significance > 10.3

e |solation > 0.72
e Normalizeto DO ;
30 Be > JIy 0
f"”‘i‘]?;d;"ay Ny, =73+ 104
S —>

Events / 25 MeV/c?
alll S
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DE> BO . @ i Results

» Expected background from sidebands: 1.6 = 0.4 events
e Observe zero eventsin signal region

i 2:
2 1.8:P9 . : :
% 1.6 Sideband 1 Signal region Sideband 2
S 145 (
wn 1.2F
~ 1
0.8t
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DE> BO . @ i Results
BF(B? - ¢/1) _ N
BF(B? - J/we) N

BF(B? - g 1™ )<44x103
BF(BY - J/y ¢} @ 95% C.L

BF(BY — @ 117)<4.1x10°° (10 times better than best limit)

ul DgJ/él’(” [B(J/‘ﬂ Iu - )

o -

Accepted for PRD Rapid Communication

« SM BF(BL - @t 1) ~ 1.6 x 10° (30% uncertainty)
e Accessible with about 4 fb! of data
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DES Conclusions

o Searches for FCNC can give insight into physics
beyond the Standard M odel

* New D@ limitson D* - 7mtpfprand BY — @ i (1 are
world’s best

* New limiton B — 4+ 1 should be coming soon
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