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The BEPCIT Storage ring

’.5‘:.»’-—.—85.—8. -4 ’:*’-'J-zﬁg:::j&_v |
" 1 *\\ v’ Beam energy:
‘\\\ 1.0-2.3 GeV
Compton back-scattering for high A\ v' Energy spread:
precision beam energy measurement \:‘ 516 X 104

v' Optimum energy:
1.89 GeV

v Luminosity:
1%x1033 cm—s

v" No. of bunches:
93

v" Bunch length:
1.5cm

v" Total current:
0.91A

v" SR mode:
0.25A@2.5GeV
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The BESIIT Detector

NIM A614, 345 (2010)
Drift Chamber (MDC) .
oP/P (°/,) = 0.5%(16eV)
O4e/ax (o) = 67

Super-conducting
magnet (1.0 tesla)

Collision point

Time Of Flight (TOF) = Counter
ime ig N
or: 90 ps Barrel #=_8- 9 layers RPC

110 ps endcap o e 5R®=1.4 cm~1.7 cm

EMC: oE/VE(%/y)) =25 % (16GeV)
(CsI) o,,(cm) =05-0.7 cm/JE
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BESIIT commissioning

« July 19, 2008: first e+e- collision event at BESIII
* Nov., 2008: 14M (2S) events for detector calibration
« 2009: 106 M (25) 4 times of CLEO-c
225 M J/¢ 4 times of BESII
« 2010: 0.9 fb-! y(3770)
« 2011: 2.0 fb-! ¢(3770)
0.5 fb-! @ 4.01 GeV
« 2012: 5.0 pb-! tau mass scan data Peak luminosity reached
400 M y(2S) data 6.5 X 1032 @3770 MeV
1 B J/¢ data (till May 22, 2012)

Tentative future running plans (not Approved yet):

« 2013: Ds physics (@4170 MeV) + R scan (>4 GeV)
« 2014: (2S)/t/R scan (>4 GeV)
« 2015: 5~10 fb-! ¢(3770) data
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World's largest samples of
3.5 x CLEO-¢ J/y, y(2S) and y(3770)
(and still growing)




Physics Programs @ BESIII

Light hardron physics Charm physics:

- Meson & baryon spectroscopy - Decay constant, fy & fp

- Threshold effects - CKM matrix, form factors
- Multiquark states - Rare decay

- Glueballs & hybrids - DO-DObar mixing and CPV

- Two-photon physics - charm meson production

- Form factors

QCD & 1 -physics:

- Precision R-measurement

Charmonium physics: - T mass / T decays
- Precision spectroscopy
- Transitions and decays XYZ meson physics:

- Y(4260) nrh, decays
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Near threshold charm data

Y(3770) data samples in the world till 2012

3000

2000 +

1000 +~ 818 pb™
9.6pb! 33 pb”

0

|

MARK-IIl  BES-II CLEO-c BES-III
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1. Leptonic Decay: introduction

- D leptonic decay plays important role in the
understanding of the Standard Model

- Unitary triangle
Widtheof | Ll The widths of
bands are \ bands will be
: = e =2 | reduced if the
dominated by | = £ N ) N .
errors of f N N k Vsl = | LQCDpassthe
and £. B 02 g \ \ E test with
dnLQIB(S‘lgom o1 Y r = | measured fy, f;,.
04 0.2 0.0 02 5 04 06 08 10 - )
- fpos test LQCD calculations of fyp D
2
. . G2 mz
rsM (D(S) —/ V) = 87};' misz(s) 1— m2/ J | I/cd(s) |2 f o a V|
D)

- Narrow band in the triangle lead to precisely test the
SM, and search for something new beyond the SM .
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1. Leptonic Decay: technique

- P(3770) — DD events near threshold: D producted in pair

- Absolute measurement: tagging one D

meson first, then searching for
concerned final state in the recoiling side
(charge conjugation implied) D _

Absolute measurement

2 2 — —
Mmiss = (Ebeam - E/,+ ) o (_pr;g - p/,

/’

ﬁ
e+

of ut | |[of D

energy | | momentum

B(D" — u'v) =

)
ST
/ T "
vV
momentum
tag of p*
Neutrino is reconstructed with
D" —>u'v “ i issi
Dag g[)+ —>u'tv
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1. Leptonic Decay: tagging side

- Totally 9 single tag modes

— + —_ —
7 S < ) B > (O
_ 0 -
15 . b) D —K'7x
_ 07—
.E 0 ry 2000 BESIII Prelfningry C) D — KK
. _ o
Q d) D =KK™
Q 15000 _ + - - 0
G 100 oe 6) D —=K'mnax
(@) o _ 1 10000t BESIII Prelgmingry _ L -
- ESIII Prelifhinady OBESIII Preftningry f) D —> 7 JU JU
Q 5 - ' .
4 - 0O _-_0
9 T TN L) 9) D —=Kma
o o1 30000 ; — y _+ - - -
é 30000 D= K (C) ] 100 D= Krxrr (h) D =K' () h) D — K JT jr jr E
20000f . _ _
WOBESIII Prelifhinady syl BESIII Prefiningry | BESII Preffningy |) D 9KO-7T+-77: JT
10000 J\ | "\, | 10000
1

8180 1% 1% 18 184 1% 18 18 18 1.336.1.'88 [N — (157 i().2)><106]
Drg
Mg [GeV]
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1. Leptonic Decay: recoiling side

N W A O O

Passage length [cm]

- Inrecoiling side against the tagged D meson,
it is required that: —

1. only one charged track
2. positively identified muon
3. no isolated photon

passage
length

Particle passage length in MUC sub de’rec‘ror' v.S. mom.

60
:_ Barrel region | s Barrel/end-cap region :z%_End-cap region
0_ 402_ Nl 40F Soa
oF 30 30
o | 200 J | 20F
CeETToT TTos T 0s i 87 o8 os 1 44 0 06 07 08 09
P, [GeV] P[GeV] P.[GeV]
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1. Leptonic Decay: event display

Muon can be well
identified by MUC
sub-detector

Each of the events
RN 47 RN 4 || 1s with a good p hit
= __ in the pu chamber
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1. Leptonic Decay: candidates

g o
) L
BESIII Preliminaty

1

1 1 1

-0.2 0.0 0.2 0.4
M, % [GeV]
.,‘g " BESIII Preliminary DK, O [ 425 Candidates for D*—u*v, ]
o 100 D* +
> UL —u*v,
Q
y—
o i
s K.© escape from the detector
S [
Z gl T :
02 00 02 04 —| There are still some background
M, % [GeV]
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1. Leptonic Decay: background

05 Estimated with Monte Carlo events
—— Dala BESIII Preliminary

4‘2 ] 04 -D*—>K T Source mode Number of events
S :g:)fﬁ{f D™ - Kgr 79408
S 10'F |mempies” po pets
G - Dt 69407
2 1 02 Other decays of D) mesons 179+ 1.1
Q e e — 1(3686) 02402
-g 10 efe” —JM 0.0+ 0.0
2 e"e” — light hadron (continuum) 82114
1 efe =17 19405

¥(3770) = non — DD 0.9+04

10!
02 01 00 01 02 03

M, .’ [GeV]

Total | 477423 |
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1. Leptonic Decay: results
- Branching fraction: [ All J

B(D*—u'v,) = (3.74£0.21:0.06)-10 preliminary |

2
G; 2 m; 2
1_‘SM (D(t) — Z+V) — 872' m/ mD(S) 1— 2 | chc‘/(s) | f &

144
D(S)

- Decay constant: (15,= (1040%7)fs, A

_ M, = (1896.60+0.16) MeV
= (203.91+5.72+1.97) M < |"
fo. = (203.9125.72:1.97) MeV M., = (105.6580.000) MeV

Veq =0.2252+0.0007 (CKM-Fitter),

- Form factor: (1., = (104017) fs, )
|V 4| = 0.222+0.006+0.005 <= | M,, = (1896.6010.16) MeV

M, = (105.658+0.000) MeV

Cited: \f[,+ = 20714 MeV (from LQCD))

CKM-Fitter: PDG 2010
LQCD: Phys. Rev. Lett. 100, 062002 (2008)
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1. Leptonic Decay: results

=0.0 % at 90% C.L

os

(0,057 "0 ey
-0 00 o

(01227 10 010)%
D085

MARK-I

BES-I

BES-II

—  |—=— (0.035:0.014:0.006)% CLEO-< (56 pb™)
= (©0.0490:000667 7% CLEO-c (281 pb™)
|m| (00380400032 +0. 00097 CLEO-c (818 pb™)
H @oono 0006)% BES-IIl (Preliminary) )
Fad (0.0382:0.0033)% PDG2010
! I I \ \ |
0 0.05 0.1 0.15 0.2 0.2

+ The errors are still dominated by statistics, heeding more data

D*—p'v,

[%]

taken at 3773 MeV.

5

MARK-III <= 200 MeV at 804 CL
BES-I (200" 77 Mav
BES-I (37T 28 MoV

) aen . -
(zoasusT2a 07 ey BES-III (Preliminary) D

121343} MeV
I4T490) MeV
206643 +22) e
- (23818114 Me
0 ") MoV
) Mo
T WoV

Lattice QCD
Lattice QCD
QL (QCDSF)
QL (Taiwan)

QL (UKQCD)
QL

QCD Sum Rule

oo eoseam e QCD Sum Rule
FO-  (weanmew QCD Sum Rule
| Eresra M Field Correlations
—r—] im=ezaimer  Isospin mass splittings
1 1 | 1 I
200 400 600

fD-'- MeV

+ The most precise measurement is provided by BESTIT

6/12/12
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1. Leptonic Decay: results

+_) +

from D*—u'v,
CLEO-c 4 0.2242+0.0094+0.0051
BES-III

0.2218:+0.0062+0.0047

Average I=| 0.222610.0063

0.1

0 0.3 0.4

2
‘lvcdl

CLEO-c 0.234t0.007t0.002t0.0#3 |}

(Do(” 7@ e+ vy.)

BES-II 0.2218+0.0062+0.0047 | —— |
[Preliminary] (D" — u*v )
PDG2010 0.229+0006+0.024 | L

(Charm decays at CLEO-c and Belle)

PDG2010 0.230+0.011 e —
(Neutrino and antineutrino interaction)

0.15 0.2 0.25

Ivcdl

It is expected (B.A. Dobressu and A.S. Kronfeld, PRL 100, 241802 (2008)) if N0

nonstandard leptonic decay of D+(S), one would obtain the same
values of |V ¢|/|V 4| from the D*  leptonic decays and D semi-leptonic
Qjecays.

~

v,
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2. Semi-leptonic Decays: tagging side

- Totally 4 single tag modes

* 923 pb!y(3770) data analyzed

* Double tag technique,

tag side: right plots

;’:ﬁr‘:
-

-

o
(7D/¢m
K_ 1
¥ %

L d

e

recoil side: missing neutrino

mBC (D°—Kr)

fir}

"E BESIII Preliminar

00

00

00
6000 :—

00

00

?

- -

mBC (D°—Knx®)

"t BESIII Preliminar

mBC (D°—Knn’r®)

8 1.89
mBC/GeV

5 £
& s000[—

«of-BESIII Preliminar

A,

.......................

mmmmmmm
mBC (D°—Krnr)

T T [TTTTI [ TIT T 7TT]

BESIII Prelimina

s 5 2 = 3 8 E 3
o 8 8 8 8 58 8 8 8

1
mBC/GeV

U=Ey,—c¢ |P miss| =~ 0 Mode Data Yield |Fraction of All Tags (%)
) ) _ DY - K—xt 159,929 + 413 20.7
Simple differential decay rate
: D’ — K—nt7n" | 323,348 + 667 41.8
function (massless lepton assumed)
) S DY — K~nta%z | 78,467 £ 480 10.1
AT(D — m(K)ev) GE Vea® 242
i = — o3 PO D05 kortamat| 211,910 + 550 27.4
6/12/12
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2. Semi-leptonic Decays: recoil side

- In recoiling side, selection of D°—Ke*v,

Two oppositely-charged good tracks: K and e*
Kaon and electron are identified
Electron has same charge as the tag side Kaon

Veto if any unmatched EMC shower is larger than 250 MeV
(some background has extra nt°)

- Inrecoiling side, selection of D%—me*v,

Two oppositely-charged good tracks: ;t-and e*
Pion and electron are identified
Electron has same charge as the tag side Kaon

Veto if any unmatched EMC shower is larger than 250 MeV
(some background has extra ni®)

6/12/12
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2. Semi-leptonic Decays: results

5000 — -
g; 7@# BESIII Preliminary %7002— BESIII Preliminary
:%qooo:— / \\ EGOOE_
30002— :_/ \ Nsig = 18460+143 o Nsig = 1677145
% 0.05 BT o502 '_IUk 90; 005 o 005 0.1 075 02 L'in
D0 — Ke*v, DO — et v,
bs AT robs
\;;gq = 2 '\'DDBta,gftag B A\ ?1]11
s T sig — robs.cv e ?
\ Qozbg — 2 F\"DDBt-a-ngigft.ag,sig ZQ ‘\ tag fuq ~zq/(_tuq
Mode measured branching fraction(%) PDG CLEOc
DY = Kte i 3.542 £0.030+0.067 3.55 £0.04 | 3.50 =0.03 £0.04
DO = xte 0.288 £0.008+0.005 0.289 £0.0080.288 +0.008+0.003
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2. Semi-leptonic Decays: results

- T(g®) results
« Measured in each g2 bin, by fitting U distribution

« Compare results from each tag mode

22 - 2r
2 F BESIII Preliminary 2 [ BESII Preliminary
*320:—i . K w180 . ke
< - Knr by C o Knn?
8 18: } : xg:no 8' 6—_ * Kn2rn®
o~ - ™ C e K3r
Q 16_— —all Q'l.4— —all
— C = C
< 14 \_L < F :
14¢ ] i 12 I_ J
12 - i
= t = i .
10__ i N ‘ K
C 08—
8 } i -
of f 29
= 04—
4: i -
- k4 -
2 0.2 t
D:llllllllllll L | ' IR AR B 0: ' T | [ '
0 0.2 04 06 0.8 1 1.2 14 16 1.8 0 05 | 1.5 2 25
RIGeV? R/GeV
DY — K e*v, DO — 1 e*v,
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2. Semi-leptonic Decays: results

- f(q?) results

» Points: data with stat. error only
 Curves:
fm from Fermilab Lattice and MILC Collaboration, within one stat. error,
arXiv:1111.5471;
fK from HPQCD Collaboration, within one stat. error, arXiv:1111.0225
« Here we only compare the shape (f,(0) not known)

RN E E
2.5 BESIII Preliminary 1.4F BESIII Preliminary
- 1.3
21— -
B 1.2
1.5 -
B 11—
B - n:-:—:—if‘:': = E
- e 0.9
0.5 E
L R
%_ 0|5 ‘Il 1|5I 2| 2|5 07:IIIIIIIIIIIIIIIIIIIIlIIIIlIIlIIIIlII
: 22, 0O 02 04 06 08 1 12 14 16 1.8
q?/GeV q2/GeV?
- =+ _ +
DO — et v, D0 — K-e* v,
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2. Semi-leptonic Decays: results

- form factor parameterization

« Simple pole model: f+(q2) 1 fz(/ )
—q m?

‘pole

» Modified pole model:
Beciirevic and Kaidalov
PLB 478, 417 (2000)

f+(q°) = - Y
O ) )

+ Series expansion: 20 - k
Becher and Hill f+(@) = P(q?) (¢, to) ;) ar(to) [2(¢" to)]

PLB 633, 61 (2006)

Could fit: f,(0), r, = a,/a,, r,= as/a,
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(Ga\d)

- form factor fit X

8ll
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\

simple pole

Allns VA G (Ge\S)
3

\\ BESIII Preliminary
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— i

_ modified pole

F e

FEWE EETE FETH FERY EETE RS FERE PR PRS2
92 04 06 05 1 12 14 16 Giéa‘
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2
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@
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2. Semi-leptonic Decays: results

(AT; - 9(q%);)

IS

simple pole

GV

AlgnsYA g (GeVY)
n ¢ o b o
T

BESIII Preliminary

%.s l BESIII Preliminary BESIII Preliminary
2 | N

.3 ]
2.5
2 AN
*E 2 par. series
! £

3 par. series \

\}\\
N
IS

0.5] 1 1 1 1 l\\
0 03 1 5 2 25 0s 1 5 2 25
iGev qiGeV:
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2. Semi-leptonic Decays: results

BESIII Preliminary 923 pb11(3770) data ~ 1/3 full data

Simple Pole
D" — Kev

D° = 7wev

f+(0) |“""cd(s_) |
0.729+0.005+0.007

0.14240.003+0.001

Mpole

1.943+0.025+0.003
1.876+0.023+0.004

Modified Pole
DY = Kev

D° = 7wev

f+(0) |“"’cd(s_) |
0.725+40.006+0.007
0.14040.003+0.002

o
0.265+0.045+0.006
0.315+0.071+0.012

2 par. series
DY — Kev

D° = 7ev

J+(0)[Vea(s)|
0.726+0.006+£0.007
0.140+40.004+0.002

r]
—2.034+0.19640.022
—2.1174+0.16340.027

3 par. series
D" — Kev

D° = 7wev

f+(0)[Vea(s) |
0.729-+0.008+0.007
0.144+0.00540.002

8
—2.179+0.3554+0.053
—2.728+0.4824+0.076

ro
4.5394+8.927+1.103
4.194+3.122+0.448

6/12/12
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3. Rare Decay: introduction

 Flavor Changing Neutral Current (i.e.,c > uy)is
forbidden at tree level. Besides, the ube quark also
needs to annihilate with the u quark to produce the
other photon

« Extremely suppressed: Unlike FCNC processes in the
decays of K and B mesons (i.e.,s > dI*I,b—sy),in
the decays of D mesons, the transitions are mediated
by the lighter down-quark sector = larger GIM
suppression

 But such short-distance contributions are usually
diluted by (very) large long-distance contributions

« The radiative decay, D° —y v, is indeed such case.
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3. Rare Decay: introduction

- How small (large) D° — y y is ?

e This small transition rate due to the short-distance
effect is enhanced by long-distance effect, bringing

the overall B(D° —yvy) larger.

within SM: B(D9 —vyy) ~ 10-8 or less (see Fajfer et. al.
PRD 64, 074008 (2001))

* But, for instance, the minimal super-symmetric
standard model says the rate would be enhanced by a
factor of 100 by exchanging gluino (Prelovsek and
Wyler, PLB500, 304 (2001)) or B(D? —vy) ~ 106,
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3. Rare Decay: introduction

- What experiments have done ?

« CLEO-2 searched with 13.8 fb! around Y(45S)
= B(DY—yy) < 2.9x10> @ 90% C.L., PRL90, 101801 (2003)

» CLEO-c also searched based on 818 pb-!

@y(3770) [~6 M DO produced]
= B(DY%—vyy) < 8.63x10° @ 90% C.L. (Charm 2010)

« BaBar also has a result with 470.5 fb!
around Y(4S) [~201 M D° produced]
= B(D%—vyy) < 2.2x10° @ 90% C.L. (arXiv:1110.6480).
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3. Rare Decay: introduction

- BESTIT has very good EMC sub-detector

Based on the
photons detected in
the Barrel section

Comparison of

Black = CLEO

1630804-070

(PRD70,112002(2004)) RED = BESIII
60000 Normalized manually

£ i |
Q

X - i
N

=~ — -
("2}

40000 _
%_ | l. -
s L/ _
‘é 20000 _
=

= — -

oL 1 11l I T I s
30 50 70100 300 500700 1000

Ey (MeV)

inclusive photon energy spectrum based on {(2S) data.

Three monochromatic photon lines are seen due to Y(2S)— y x,,.
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3. Rare Decay: analysis

- Due to similar background components, we also study
events from D%—n®r0, and present our preliminary result
in a form of :

B(D%—yy)/B(DC—n%10)

- Analysis method is straight forward
1. Reconstruct only one of the two D% from y(3770) decay with
two ys or 7% for DO—yy or DO—nn0, respectively, where 70 —yy
2. Conservation of energy and momentum is required
AE = E_ ndidate = Ebeam Should be consistent with zero
MBC - ‘/.(EBeamZ = pcandida‘l'ez) should be consistent with MDO

- Detail selection criteria are tuned based on MC samples

- Detection efficiencies are 23% and 12% for D°—yy and
DO—nOnO, respectively
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Events/MeV

Events/MeV

. Aoty
P&W

3. Rare Decay: analysis

- Fitted ARGUS bl function e [4081i117 signal events.]

- —— The estimated background 1 S

IR Y () | * The resultant preliminary B(D°— n°rt°)
estimated background

is consistent with the known value
(PDG and the latest result from BaBar).

* The total MC-based background
(solid-blue) underestimates
the one seen in data:
Needed to scale it UP(dashed-
blue) by (49+2)% to match to
data!
We attribute this to poor
simulation of “non-DDbar”
components.

1}
EBo888,
III.‘ ] |

8

1830 1840 1850 1860 1870 1880
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Events/ 10 MeV

W.r.t. the BaBar’s result: s + :
* BKGgg,/BKGg, 5.~ 0.5 o TS~ i\“ ++ :
5

EBESIII/EBaBar~ 2

3. Rare Decay: analysis

15

10

|

..‘l. Y T
N
P

. .~ .

B

-200

1+ Gives{-2.917.1 events]
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3. Rare Decay: results

« With the signal events,
B(D%—yy)/B(D°—n"n%) < 5.8 x 103 @ 90% C.L.,
including systematic uncertainty (rel. 12%) which is added
to the Bayesian upper limit

« With the PDG value of B(D°—n%0) = 8.0 x 10-4, this U.L.
corresponds to B(D%—yy) < 4.6 x 10° @ 90% C.L.

This work Babar CLEO-c PDG 2011
(BESIII, 2.9 fb'1) | (arXiv: 1110.6480) | (preliminary) (online)

Result 4.6 x 10° 2.2 x 106 8.63x10% 27 x10°

« Improved results (i.e., systematic errors) on B(D°—vyy)
soon along with measurement on B(D°—n%r0)

« Another double-tag technique is ongoing, which can reject
most of the backgrounds and reduce systematic errors
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« BESTIT has been successfully operated since 2008:
— World largest data sample of J/y, ', y(3770), y(4040) already
collected, more data in future (D,**D, at 4170MeV coming soon).
« Some results on charm physics have been obtained,
1. Leptonic decay: B(D*—u*v,) = (3.74+0.21+0.06)-104
(2.89 fb1)  fp, = (203.91£5.72+1.97) MeV
|V 4| = 0.222+0.006+0.005

2 . Seml lepTOHIC decay: Mode measured branching fraction(%) PDG CLEOc¢
(O 92 fb‘l) D = Kte 3.542 £0.030+0.067 3.55 £0.04 | 3.50 =0.03 £0.04
DO = nte 0.288 +0.008+0.005 0.289 +£0.008|0.288 +0.008+0.003

3. Rare decay: B(D%—yy)/B(D%—n%°) < 5.8 x 103 @ 90% C.L.

* More topics, such as D°-D%ar mixing, CPV, rare decay,
Cabibbo suppress decay, other semileptonic decays, are
undergoing, 2012~2013 will be a harvest-time.
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1. Leptonic Decay: detection efficiency

Considering the difference between these muon detection efficiencies measured from the

data and the Monte Carlo sample, the overall efficiency for reconstruction of the purely
leptonic decay for D* — p*v, in the system recoiling against the singly tagged D~ meson

can be obtained by
DATA

DATA _ Mo GuD 99
6D+—)[.L+I/# 6D+—*[.L"'II# Ei\lh()‘ : ( "‘)
Inserting €< ! ., = 0.7050=0.0024, 45" ! = 0.6658 and €)' = 0.7394 to Eq.(22) yields
epith,t,, = 0.6348 +0.0022.
Similarly, inserting €< 2+, = 0.7179 + 0.0023, €f5* * = 0.6607 and €,'[y* = 0.7413 to

Eq.(22) yields
epith 2, = 0.6398 + 0.0020.

To obtain the "true” efficiency for reconstructing Dt — p*v decays from the whole data
sets taken in the two separate data taking years, we should weight the two efficiencies by the
sizes of the data sets taken in the two years. The data size-weighted average efficiency is

setl DATA 1 set2 DATA 2
DATA _ L < 6!‘+”u +1L < 6#+”# (23)

6D+—r,uﬂ‘1/,,¢ - [setl + [ set2

where L' and L***? are the integerated luminosity of the two data sets, respectively. In-

serting the L3¢t = 922 pb~!, %2 = 1969 pb~!, ePATA 1 = and PATA 2 to Eq.(23) yields

’ €D+—y,u.'uy Dt —ptuy,
epi iy, = 0.6382 £ 0.0015.

which is the overall efficiency for reconstruction of the decay for D™ — pv, from the two

data sets.
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1. Leptonic Decay: systematic errors

Source Syvstematic uncertainty [(/(

Number of D™ tags (N ,— )

tag

[

)

Nuon tracking
1t selection
E

N uon momentum cut

A2

2SS

cut

TFmax

= o~ W U

cut

ut

Background estimation

AV

Nonte Carlo statistics
Radiative correction

Total

S|P Q000000

N O
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3. Rare Decay: introduction

In the standard model flavor changing neutral currents
(FCNC) are forbidden at the tree level but can occur at

higher loop level.
DO—>vyy is dominated by long-distance effects

B(D° — 7)Y ~ (3.5 140) x 108

Branching ratio from short-distance effects

B(D" — 'y'\,f')(bD) ~ 3x 101
But in supersymmetric model , gluino exchange can
enhance this rate by 2 orders (10°).

The recent result from BABAR (arXiv:1110.6480) has been
updated to B(D°—>vyy) < 2.2 X10° at 90% CL. ( 470.5fb™! data
at Y(4S) ). We may not get to that low value on BESIII due to
statistics.
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3. Rare Decay: systematic errors
Systematic Uncertainties

The total relative systematic uncertainty of
B(D° — yy)/B(D° — n°n°) is 12%.

This is dominated by:

— The syst. error from D° — n°n® measurement (~9%).

This is currently under investigation and will improve.
Also, in the future, we may not need to use B(D° — nt’n°)

to normalize B(D° — yy).

— Photon reconstructions simulation (¥5%).
nt° suppression as well as radiative Bhabha suppression.

— Continuum (including Bhabha) suppression (~5%).
See backup slide for more detail.
Needed to suppress the most dominant background.
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