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1. ®A

FEIE i - RHEHUR 38 X HEPL LSRN A A A RR ™A, R xe
AR RF A FGER A T ZHW9E. 7€ ete IHEPL IO RAEETT DA
WwAE (3770) R{EZ T, FRE AR LB TR =AM . ERE ©(3770)
b, B R AE SRS RGN T 37T70MeV, W (3770) %t DD #iX 37, DD
A=A 4R 298 8nb, D°D° 8§ D* D~ Xt [ /2 8 kA, 7TeAZEE D /-
PRI AP . WRECTHA—4 D(D), HAMASH T —E~LH
D(D) 37T/, EpF Rt SLAC ) SPEAR IE fiydFxHEHL 1A
MARK IIT 41 9, )58 CESR-c #H##LA9 CLEO-c 382 pA & BEPCII
7 BESII SC36 R A . 7€ (3770) R{EZ T, AnTRER X D 7t -FR=4, 76X
—REREETF RO AEREEZ SN RN XRMWES. &£ BNH+FIL) %
i, B BEP-II #H##L49 BABAR 38 KEKB tH&EHLA Belle i, Fi(#
AERALTAER T ©(3770) 49 T(4S) &, T(4S) FE /AT 1 XAy B°B®
B*B~ ¥, XKEELHE 4 D° NFr=ArEm R 1.45nb. ERIE MR FRESA
MERERGT AN PR, TAER D MRS EGFamaPEeiEns 2~ 4
fif. BAETEH EH Super-KEKB XHE#HL A Belle IT 55085 2 I 458 521 THURL,
HAREERR SRR, MREE A CP BR M B g7 Yy b o W 41 [ Bf ,
X D PR pr I e R B .
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1. Ja

SR XHENL LHC (s T S EE R wE S HER] 17— MBI B . cc XFE TTeV
R BER T AR 2N 6mb, b Y(4S) HARSBEN ete XHHHENLE 6 1
B, XMHH T LHC KR HEZ T DO K48y 1.4mb, & CDF %
RESRZ, B /s = 1.96TeV FRMZE X H AL A 13ub. £ 7145 H
TEMPEAENEI R L. R TFRHENL LHC B, R FE0 FROTTER & TR K
WAL, BTN PR E A, FrC 2 IR PRI X3,
B0 REEREZ/NT pp MO RER, LG KA R T 78/ Z AR
[ AR MR . LHC | ce B~ AE#MZ & S ) AES a8 10%, [RITE R T
XTHREIR 8T R A K T3k 2 AR X PR Y

LAE AR oL RAER (V5 ) | # 0...(D°) | 5£HFE (L) n(D°)

CLEO-c | 2003-2008 3.77 GeV 8 nb 0.5fb! 4.0 % 10°
BESIII 2010-2011 3.77 GeV 8 nb 361 2.4 x 107
BABAR | 1999-2008 10.6 GeV 1.45 nb 500 fb! 7.3 x 108
Belle 1999-2010 10.6-10.9 GeV 1.45 nb 1000 fb! 1.5 % 107
CDF 2001-2011 2 TeV 13 pb 106! 1.3 x 10"
LHCb 2011 7T TeV 1.4 mb 1fb~! 1.4 x 10'2
LHCbH 2012 8 TeV 1.6 mb 2fb~! 3.2 x 10'2




1. Ja

RE PR T 2B N, Iy AR BE S 4B, il
1 GIM Pl S SRS v, BISES s iArq e, WRRE 1 a7 n U h i
AFELE, LIS Z MR K IR &« ERRAEBTRUREL bR 8 i B HE
BURR— RO SRS R SRR, B R Sl B R 554 B4
P ER . 3275 o BT FE O W it il T35 5%, B s o d &g, 1M
SEAR AW eT DAL 38 S e FUR SR 5 e K 32 . RIS — RS
PR F SR 2 W U R A S h E RS s R ik, 25— #R5 Dy &k
TR, EATHECLANEET QCD M5 wiiRm S . SRS MEEMN
HAR R 2T QCD i fEs5 % . 2007 4 Belle @ fl BABAR B 5258
B EEE LR FIRE, PR TR R — AN B Be BAA
TR RARERLIR TS, SCIRM B N R RL IR G CP X FRIE IR AT
TR BERS BR  I

2003 4 Belle SE40 8 XK | — A AR M F R -8 X(3872)5, 1Rk
# CDF. DO fil BABAR S:50ffiAk, ¥R 7 AN 32 8 & ki & F R AT
TIPSR M 2013 4F2, ArHAISERMEERL Z22(3900) 3 J/ynt FEARM) R E
TP TR v B R B 6 71, BESIIT 5256 th7e D*D* BIME.2 b5
KR M AL 22402508 . BLE—RYIMATH XYZ ki FC47E95 R
I, E A VAR I e B2 25 I At R R 1) H 1S ) o I R AR A A S AR A
AN B = AN 7 5 s R AR, H e — AN R RE R E A 1)
FFIE



2. PRBRFRENTHEORRET

$FFHRPENTA PO AL PO BIRAS £ A £ 3R, W DUE U ARRIE

A = (fH[P%), A= (f[H|P?)
Ar = (f[H[P%), A= ({|H|P°)

VLEEZE A 1 A,

— i, A A Z RS EA AWML E 5, PURE £ 6,
A = (En)(n[H[P%) =) cnb,e

T T

As = (fn)(n|H|P°) =) " c,b,e™

i n

lE=}
ApAs = | Al | Agle ™,  §=102—0



2. PRBRFRENTHEORRET

AHEFHTE CPT SHEMZAE T, 7E t I
[ [PO())(|PO(t))) BFEAEF 1) () MIHRIE,

(((H[PO(t)) = fu(t)As + g () Ar = [f1 (1) + F- (1) A A
EHIPO(E)) = fo(£)A; + § fo(t) A = F%[mm; + - (6) A

EH|PO(1)) = fo(t)A; + g Fo(6)As = [f1 () + F-(8) A A

(EHIPO) = Fo () A+ [ (DA = LU+ (04 + (0} As



2. PREBARZNTHSHREE

TERN—7, 4ath ¢ =0 BTEZE [PO) Z57E ¢ N ZIEEAR S f RGN

rpetey = 1O gy 1 190 20 g o,
= f+(t)Ar + %f_ () - A
TR
€10 = e i(M1 =il o)t _ —iMt,—It t(iz+y)I't/2
Hrh BN THRREEGZE o My o BT e M 3T [Py )

e FEE, TR EM B ER. T2 fu(t) AT KR =N
fo(t) = %[el(t) + eo(t)] = e /2 cosh B(la‘ + y)Ft]

f-(t) = %[el(t) — ey(t)] = e~ I*/2ginh E(lﬂ: - y)Ft}



2. PREBARZNTHSHREE

A S UEW R 58 R AL

( | .
If ()| = ie_l lcosh(yI't) + cos(zI't)] ~ e "

2 2
Tty

ey

If-(®)]* = %e_”[cosh(yft) —cos(zl't)] =~ e

1, oy —ia
f+ (@) f2(t) = 56_1 t[sinh(y['t) —isin(xlt)] =~ e™! t% Tt

. i
kf:i(t)f—(t) = 56_1 Ysinh(yI't) +isin(zl't)] ~e™! t?H_TLT Tt

X BT IET APCS « ASF, |g/pl =1 F |z|, |yl < 1.
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2. PHEAFE N

THSRHREE

AR5t o TR B A TS AR,

1+ |A¢l?
rE%(0) - 0 = e |28 comyre) + (g sib(ur

r(po(t)

—1f) =

1— |4 s .
+T cos(zI't) — I(As) sin(zI't)
ce|a| —re [L+ 14 "
|Az2 | =] e T l = cosh(yI't) + RN(Az) sinh(yI't)
p
1 — |Ag?

5 £ cos(zl't) + S(4y) sin(.’z:Ft)]

112
r(P°(t) = f) = | A% T l% cosh(yI't) + R(As) sinh(yI't)

r(P°(t) -

f) =

1 — | A2 -
+—————cos(zI't) — () sin(xI't)

1 2
gt l +; i cosh(yI't) + R(A¢) sinh(yI't)

= |/1f|2

cos(zI't) + I(Ay) sin(a:Ft)] (7.10)

VIS [PO)(|PO)) BIRZ £ 8 T M348, o1t ML, RESH = F1y W
SESL TN FIRE IR 1B A SE v SO F i PRI R 2 03 4, 10 2 T

SIAN—ANIESZEE),
& TR DL R A
FEARMESHZE ¢,

PRFE T FERIRGMFR . Bk, @t [PO)(|PY)) A
S8z M y. B 715 75 EER T R EM B

LK t B[] Ja #lda e AN T BRI T SR8 .
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15 10 5 0 & 10 15
ps !
(a)

1.0 .
osP\ PXt)—X") KO-
0.6 w=0.946, y=0.997
0.4
paf  eeTs————==
L1} 1 2 3 } i

107y £=0.01, y=0.01

10—
0 1 2 i1 1 5
e
1.0
osP\ Pxore)—xo) BB}

0.6 2—=0.776, y—0.01

0.4
0.2
0 1 2 3 4 5
b/
1.0 -
NI, B —B!
0.8 p[:\u(] J-—_)\ ) 5 s

1=26.1, y=0.15

(b)

E 71 (a) SPMEERA T RS EMEEAMEENZER: (b) XHMATRES S, 2
CP ik, FHEFVES &AL ¢ FBEHEN T 7F (S0E) sl r& (L) s
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3. DO-D%ar g &

D? — D B WS NHHRERE, ERX &P IEE R E A A £S5
ok, FLARIEX R B BT S5 8 & HO S SO EUR, BRI ET BUYISF DO — DO IBAHY
g KRB EBARAKE L. BESEH R PMSERE| X IE=/ATE v f
A&

ME 7.1(a) HATLVE HR S TFHRREGZSEM K BB At THELBAARK
HZER. £ K M TRGEF y= 1, WPREAESHEFRZERK Hazx1
AL 2B K IERGE . £ B A TRETH MM B M THIGFMER
REBUN, HEENELERN = E, FH2T B, RAH = HFBPUEBIR
7, BORLIRAME RS . RIEFEBRRAMET, B4 TREFHRESHEMN
CP WHENARAEF N, ZEME— = My #Z/h T 1 KRS, ENRDAUES LT
RESEAE B

13



3. DY%-D%ar

B 6.1 D Ao A T R ELAE I s B R R, A i 2
TRET (b,s,d), ENEREFHOTERER. BT GIM HLHETESIRIES AM A
AT [TTRREE mi o /m3y . Hrh b ZRERIEHAN, BRTHEA m/mi, ~
O(1073) Z4h, [VauVi |2/ VeV ~ O(1075), HEH s KHIER s £,

c b, s, d u

bW W D
u b.s, d ¢
(a) (b)
dis) £ u b d(s) W b
B W w B B B
= [T d(s) b W d(s)

(c) (d)

6.1 D°—D° A BY, — B, A M5 B E AL A

14



3. DY%-D%ar

Fi 2 (6.10) pEE AERMAT D° - D° A4 H

3(P0)_ (a0

a ( (1) ) =M ooy T
CPT ABHERE My, = My, M Iy = Iy, (EFREBR A GLIE B T B e
ol CE VoL

2 Qm[}

i 1 -
(M - 1F) = —(D"[HAC=|D")
12

! Z(D"\Ht%‘::‘Iﬂ)(n\?ii‘::llf)")

2mD
n

o, HACS2 M HAC! REFFRRSE AC =2 1 AC =1 FIF51E A LK

8. PGETE |n) PARES AC =1 R, R (7.12) HHE—BAKN My,
BTk, ORTIEREUR, BTN My, M D, FE TR B AC = 2 fEKITH

FELH, 1E m B6bR, ARG EEE RS R

2 (mf —mi)?

1
me

(7.12)

mp — E,, + i€

("Fm

AC=2 _
M,

Ve Veal?

(O +20) (7.13)

RHmET oMo A

O =ay,(l - ey (1-15)e, O =u(l+75)ctu(l +7y5)e (7.14)

15



3. DY%-D%ar

R IR R XU H A (DCS) A2 (VaVig )» 3680 (m2 —m2)/m? & GIM
EHIFE T . 5T MR AT S 50L

» ] , _ 5 2 :
D0 = §md B, (D010 = 3 (M) mpf3my (715

EHTHANIELIFR Bp = By = 1, WAl HAEEN CP AMESF & ZEK 5T

r 3 4 2
Am}’)‘”‘ ~ 1.4 x 107 3GeV (O.In(;seV) (0.22)8\/) (7.16)

AT fo B omg BUE, FEXHR G S8 2 BITTRN Tpox >~ (MEHx107°%) ~
1075, FEX A KIDTRRERE m? H—DIEH], BUE yoox BIEIKE] 1077 H%E
%o #EUE SU(3) BIHRMFRYE (B me = ma), GIM [E#IH 7 A%, iXif D —D°
REHR-
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3. DY%-D%ar

i EE TR, AC = 2 MR IXHEA SR TR, FHE
Tl IR T A |n) (KRS, W 720, WA (7.12) F
AC = 2 WFHER U, WA S AR Am R AT 15T

Ay — L py (DOHEC n) (I HG =1 D) + (D[ My = |n) (nl H =1 D°)
Qm_D - mp — En
l B = = = " —
AL =5 D (D[, Il Hy O D) + (DO [Hy O ) (M, D°)]

7.2 SM Eifldh DY — DY JBEESKEANREHE

17



3. DY%-D%ar

KR ARAEMI R, ot DO — DO I8 & R TTHRASRE 55— e B A AT B
KPR EEHE D TR SU(3) RMFRPEARARMIBLER, 0GR AP B 20

FHEEI DO — DY RAE, iU 12
T~y Sill2 0(} X [SU(3) ﬁ&ﬁk]z (718)

ARERSCRA = My $AT 7 AR A AR R R A 7, A 2,y ~
1072 ~ 107 E%, HRTHZ, FERAREFEDI. BRPX—RIAN
z <y, MRLE LRI x>y HATAEZFWEX « TTHRANER . Fitx DO - DO
BAEKIL CP BIRHRETI I & By 87K A AR R 2 S H B Tk AR 4L 1]
ft. HEICHZAMERAZMELEF AN T D°-D° MRAHE, UK CP
BBRRN . T T AL SR A S0 — el B4
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3.1 D' Ktr Gy

Belle f1 BABAR SLIH D M FRET ete IEAESSREF LK)
D** — D", ATAMKENE o MIEF AR L D* A2 D 5 DY, @
K% n TR s, i8R s

DY —» Kt B4 (4idfE RN D° —» Krn~) 2 FHIERFR, EHEFNIE
iR (RS) MIdEE, T DO — Ko WEFARCAHREES (WS) i, F 7.3%
HT WS 1 RS RS E B . WS 2 alEid paa L] e, —Fh2
BEHICR RS A (DCSD) W fEsLm, 7 —Fg iR a2 5Oh 7,
A BRI RVFRIALE SEE. T RS EAENE R R vrrbls], sBiRE
HLEE G & DCSD EhlHLHISEI . P 3R dr AN R R .

Wrong-Sign Right-Sign

A, -y
ﬁ[l
(b)

7.3 WS IH (a) f1 RS i# (b) FIETHLH~EE
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31 D= K'r Eifeei

WS i iR (7.10) BUEER 7245 PO(t) M DO(t), KRS f=K af,f=Kn~
2%, BT AM,ATI < I', H DCSD HLEIER Ay, |4 < 1, AXATELIHE

rD%t) - Kta™) = [A* || e ™" {|j;|2 + [R(A)y + S(Ap)z] Tt

4
p

(z? + yzj(thz} (7.19)

L1
4

P

PDO(t) —» K o') = |Aff? . e {Iflf|2 + [R(Ae)y + I(Ag)x] I't

+i($2 + yzj(thﬁ} (7.20)

RS AT LB E R ] AR EOE M, B I = |Ak—are "
#r BB UG CP BRI, A

=1

| Az = | A4, E , M= A (7.21)
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31 D'—=K'r Sk

AR A T 5 A TE AR,

— (K—nt|H D = i0R = (Ktn~|H|D") = ow
{Af (KT [H|DY) = [Agen, A = (KTa" [H|D") = | Adle (7.22)

§ = dr — Ow
op M dw Zralde “IERFTS” M “HORAF S fRIGAISEM M. 2 Al LUE 2 81k
A/ A = A/ Ar = —/ Rpe™, | Az/ A¢| ~ O(tan?6,.) (7.23)

TEMHIES Ry /&2 DCSD MiX T CFD HygH 22 tk, 6 /& DCSD 4T CFD
g (1 55 AH A 2 .
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31 D= K'r Eifeei

FA (7.21), #30 (7.19) BREL |A?, FTLATRE] WS HEX T RS E R
B2,
P(D(t) —» K+a~)  D(DO(t) — K- xt)

rws(t) = F(f}”(f) — Ktn-) - I'(Do(t) - K—nt)

1
= [RD + v/ Rp(ycosd — zsin§)I't + E(:vz + yz)thz] e It
1
= lRD + VRpy' Tt + i(g;’? 0 y”)}??ti] e ! (7.24)

o

' =xcosd + ysind
{ Y (7.25)

y =ycosd — xsind

oy WIRGSEED T — MM 6. R (7.24) PE—TRE DCSD, /)5 —5i
¥ H CFD, a5k [E DCSD Ml CFD +i#. WS i D° —» Ktn~ AT
RS iffE DY —» K—n™ BRI 5 FE 2 thh
Rws = Rp + v/ Rpy' + (37’2 + y:zjjz
= Rp + \/R_Dy' + Ru (7.26)

Ru = %{f +y?) = %{fﬁ +y?) RIBATEELMMTF CFD ME2 .
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31 DV Ktr Ay

FHETIBERTFRESHZAN o (1L DY - Kfa(nn), W DY —
Ktn—a®, D° - Ktaatn %, HEXBENEESHEZNERTHEILRS
fFAE, BT IR BL2E o0 M B 2 2 40 I o i, LA s P R) AL 4R S ) Bl o IR, 25
PIFE 53 AT AN T A ARG
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31 D= K'r Eifeei

W SU(3) SFRMERSE, HRIE An A Agin (Axne B Ay nr) 2005
2 CKM SR T, An = (VeaVin/VieVi) Ao o FFBIRZ A H
Aen BATHFEIRSEMA. B T SClomidt 7

Br(D’ - Kta)
Br(D — K+x—)

HAE SU(3) MFRMETRAN 1, {HZ0 &/t F-F{E s A
R =1.21+0.03 (7.28)

KT SU(3) MFRMEAE D — Ku PR EERE, KATE 20% M/KF, 5@AHA
Skn NHFETE. BABAR SLIRTEZBE CP B MIEE T 4t F7FTE TR A2 4L i) il
BERWT B

2

1Vud I{:Ts

R= ViV,

(7.27)

Rp = (3.03+0.16 £ 0.10) x 10~
2% = (—0.224+0.30 4+ 0.21) x 1073 (7.29)
y = (9.7+44+31) %1073

BEMAN 3.90.

2013 4 LHCb & EZLFIA 1.0~ #1 pp S sL00 ¥ 6 il i T e,
57 E ARG R

Rp = (3.53 £0.15) x 107
'? = (-0.9+1.3) x 1074 (7.30)
y' = (7.24+24) x 1072

REMN 910 HEM o' My REHBESH « My, WFHZENERMEA oka-



3.1 D= Ktn B

& O, MR iR HTE DD P RENHE R et e XHEEE, #1734
HEE) CP Fric, BESIII SEIGTE W(3770) HE X 5L 06 B0 6Hx — W 50 B A ki)
. MM T AT D - KTK—,nta~ B2H yop FIH D° - Ksnta~
BEI o F1 oy, HEEM 2/ A0y B E LS R 6k, MME.
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3.2 D' Ktr seshy CP Rsdh

DY — DY JBA A CP iR, BENEE—350 CP B3R, KH |q/p| # 1, A
PL3E X
_ lp/al* = lg/p* _ 1—1q/pl*
= = 7.31
~ Ip/al?+la/p? 1+ |q/pl? (7:31)

B CP WK, BDE 2 CP @R, MSKE DO A1 DO (9 DOSD iR RigAY
R, B | Aen [ Axons| # 1. WRESE CFD WP HEN CP wik, &
B [ Axc-nt| = [Arcen|» BT ELE XS

[Aicta- [ — | Ax-nt [
|AK_J'[_ I2 + |AK at I2
K CP IRk TIREG A RE ML PN . 7 DO (1) WS =48,
EAT 2N (R

Ap = (7.32)

S LS arg(d) # arg(a) (7.33)
s f
ATLLEIRE DO A1 DO IR A IEL 3K A SRS

arg(A) = —(6+¢),  arg(dy) = —(5— ) (7.34)

¢ & q/p Ml Ae/ Ay Z BRI XT S5 MH A . W RAEAERE T SM REIEE, CP BRED
i B PEIE S PEAEE MR, B2 i HEEA RS TR
W7 R R O 3
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3.2 D' Ktr seshy CP Rsdh

Xt CP Wihés B HULHIHS, ATLLE X

j;(. — E| {Rge—i(Hqﬂ, Ap=— E| fREe—iES—wt} (7.35)
A (7.19) F1X (7.20) 153

rDo(t) > Kn™) a|l o5 -
T S K)ot §| R/ cosg = smg)(I)

2 2 ]
+E T TY (i)
D%t) - K at _ -, L
FED”E#% - K_HJF; = Ry + '§| V Bp (¥ coso + x'sing)(I't)
2 _ 2 2
+ g Ok (7.36)
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3.2 D' Ktr seshy CP Rsdh

BABAR SEEGHUKH 1 RIS EL %0 &E cP widk . KK (7.24) 4>
HRIFT DO F1 DO i, 53] 6 N2 1L (RS, 2T, y'T) Jk D° HBIEE| R
“ABH, (Rp, o'~ ,y'") Jyl D BRI, P A AR i AR T R

Ap = (RE - RB)/(R$ + RE]: An = (RL - R;I)/{(RI—:-—‘I + RI\TI) (7-37]

Hep RE = (/7 + y/%)/2. Ap Rl Ay E X T DCSD FHRAIRIEH CP BIR,
KT arm Y (7.32) FL (7.31). LRATWMERM 27,y Z R BT HLR:

1+ Ay .
z'* = ' cos ¢ + ¢ sin @ 7.38
() @emotysing) (738
14+ Ay \ M4
£ _ M "coso Tz’ sin o 7.39
= (In) Wemswasing (7.39)

EER F YT 1 (2 = =2y ¥ = —y's ¢ — ¢+ n) PEATI T AT,
R RIXF T ShRC I AT ENE, D o BRETE (o < n/2 XA,

M (2, T2y ) Bl (2, Y, lq/pl, 0) ME—RY, BRAEZ Y (2, ' )=(0,0)
8B (27,9 7)=(0,0) B} ¢ FAARERIE . BABAR SKIG7E 2007 4 Bl 5K CP
IR O P RIS RN

Rp =/ RLRy = (3.03 £0.16 £ 0.10) x 1073
Ap = —0.021 +0.052 + 0.015

(7.40)

LI I B B FIFFAE CP MR RIEDR .
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3.3 w(3770) — DD LR T-YI80% MHI ) O

£ w(3770) BEIX w(3770) EEALHZELF| DD . Beh-52F Wi g2k
DD HJHLf R C = —1, HTFRER CP HECHHE, WRHP—4~ D ZAH
HAEHME CP & 7HHERE, Manm—1 DK CP FHEst#itsid /. #lw—4 D
HHETH CP = -1 1 Kn®, WARH—A D HPARICH CP = +1 1978 X
FRAEFIE D2 Br(Dy — K—xt), #bmil&Emzt (7.22) & LA 2 0k,
RCAATRE. %08 Do B UATRLS B I = MBIk &k

V2AMD: - K xt) = AD° - K nt) £ AD° = K- xtF) (7.41)
XEAE Ao

Br(Dy - K a™)
Br(D? — K—xt)

14+ 2 Rpcosdg, =2 (7.42)

X 2R T UM CP RN WRIE T DL M D BY3EAE, cos bk BIATEH
T A FRiE e

Br(D, - K a*)—-Br(D_ - K xn")
2y RpBr(DY — K—nt)

(7.43)

CcOS Oy =
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3.3 ¢(3770) — DD LR i 1000 M5k A

TEZBE CP WIRNF, EATLL S IR AL % k. 530 (7.26) & X Rws
A ESEIN S - P

2v/Bpcosdgr +y = (1 + Rws) - Acp—ka (7.44)

HP M Acpoke &2 CP=+1 fI CP = —1 [ D AAEEFTEFH K-t M5
SRR AR R,

Br(D, - K na")—=Br(D_ - K a")
Br(Dy = K-at)+ Br(D_ - K-a")

Acpoka =

(7.45)

fEETHHSCH ©(3770) — DD ZEARE L+, TS 2 al d Pk 5

Br(Ds — Kn) = ”::: : 61:2 (7.46)

XH ng(nka+) ZHFIC D - CPE(AHric D — CP+,D — Knr) 7%,
s (exns) MM FENRE. £ 725H T D A THRISFARGEEBR.

#£7.2 D NHMFHSHTEMNRERR
i EE AR K at, Kfta—
CP =+ % KK, atn ,K2n"x", n%n", pOa®
CP = — ¥%& Kin", Kin, Klw
PR EE KFetv, KFptvy

H (7.42)~(7.44) = AR LA HH LY cos 0k, HIBIIE . BESII L3
R (7.44), 18 Acpoke = (1274 1.340.7) x 1072, KHBAE Rp =
(3.50 £ 0.04) x 1073, y = (6.7 +0.9) x 10~* Fl Ryws = (3.80 £0.05) x 1072, 75
#| cos by = 1.02£0.11 £ 0.06 £ 0.01, HIRZEFHIAGHREE . RGN
NS ERZE 07,
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3.4 D(D°) # CP AfE&N) ¢

& D° - D" IREHFH—F R RIER DYDY — fop, fop 2 CP A1E
{E Nop = +1 E{]j:?.[Ea;r{_Es ﬂﬁ ?.2:\ ﬁﬁﬁ‘ Af —_ A‘{n J’If —_ .A_.f L] ,ﬁ; Afcp #ﬁ{’t
VI RV

Afcp
Afcp

4q

;
¢ & q/p B A/ As Z 18] CP WORHIRIXT ST A A1 5608 b 0 8 5 5 iy e e
TiER nep = +1 B fop = KTK™. atn~ i#, XAl HEm AKX E nop.
D°(D°%) — fop M AR KRN

e'? (7.47)

=
k
9

|

= = —TNlcp
p'Afcp

r(DOt) — fop) = |Ap. . [Pe " {%&"PIE cosh(yl't) + # cos(zI't)
+R( A, ) sinh(yl't) — Qf(dfcp)sin(mft)] (7.48)

r(DOt) = fop) = |Ap. . [Pe " {#@LIE cosh(yl't) + #‘fp‘? cos(zI't)
+R(A; L) sinh(yI't) — S(A; ) sin[;nf't)] (7.49)

M RAL RS, R ZREEER CP Bk, A (747) W A, B8
fLiEife A

As., = —1cp |—|e? (7.50)
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3.4 DD #) CP AEAN i

M (7.48) A (7.49) ALEARR A

PD°(t) - for) = o™ Ao [1 S

3 (ycos ¢ — msin@]?t} (7.51)

PO°(t) - for) = e T Ag, [1 er

‘3 (ycos ¢ + :csintj)]f't] (7.52)

EER K at 2 CP MRAES, FHERTHZEERZEHEAN

r%t) » K a*)=r(D(t) - Kfa ) = e Ak s [ (7.53)
Hﬁﬂﬂﬂ%ﬁﬁ%ﬁﬁﬂﬁD%ﬂﬁa&Fmﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁm
B e, ZBEMEHRITE 0 FEMK R

F(D(t) = fep) e (1 — 2Dt 4 -+ ) me FOFE = =T (7.54)

I'=I(1+z2) RAEBENEREE. DD - fep 5 D° —» Kot BHAE
TR (Ff) ZHA%T 1 W&k D° - D° ’EA.
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3.4 D(D°) $) CP AREZEN) ¢

§5

1. #) ] D° 493 F R E M yop
TR 2808 () AT AR B BT s Ay (14 1)

D’ > Kah) D —ifcp)
#(D° — fop) - I'(D° - K-nt)

Yor = -1

(7.55)

# AT AR A RGNS E. % DO M1 DO LB AE—ik, 1

YHop Rﬂfﬂ_&j?

I'(D° = fep) 4+ 1'(DY — fep)
20(D° — K-nt)

= (7.54) AMeT M ARG, AWMIEM (7.56) ATFRN

e (55 e - (-5 ]

HIAHRZAY DO DO A RS0 58 BE A& 22 7T LURE SCAn R B AR FRd «

I(D° - fop) — I(D° — fop)
[(D° - fop) + D(D° — fep)

(8 Ee (e
[ e (3

-1

Yop =

Ar

"=

!

) T sin c_;b]

L+ yer

(7.56)

(7.57)

(7.58)
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3.4 D(D°) § CP AGE&NEE

WRAN ZHE B CP WAL, AR |g/pl R | A/ Af| BIZEALEUN T
AUE R

+2 = +2
q [1+ Ay As
= = ~ 1+ Ay, — ~1+ A 7.59
|Il'3' 1§ Ay . Ay . ( )
I0E<}
|Af|:t2 ~ (1 + Am)(l + AD) (760)

X Ay RETIRE BB CP BRI TTHR, Ap K H BE:M) CP 1R, B E# 2/
B BRNIERABUESIAHA ¢ X AR S SEE B E M 290 AS 5] BB IE il &
SKFRRE, T2 R AR H T AR IE L A 55 HE M - X F D°(D°) - KTK—, 't~
BRI SLICIE, S5HHMA o MR ER. WK (7.48) M=K (7.49) FIAH LifiH
IS EAL T RIEITE] Tt BIWF X, WAl 18 3E 35F ar iR

%, () 1 1

I'(D(t) = fcp) = {1 + [1 + §(AM + Ap) — g(Ai.I - 2AMAD)]

Nep(ycoso F xsing) F AM(.’L‘2 RS yz)

+2A 2 cos? ¢ F 4zxy cos ¢ sin (,25} (7.61)

NI 2T AT 107° #YBE.



3.4 DD #| CP AGFEI) e

R (7.57) MR (7.58) BIFLLAE] ~
10-4 fORERE, MIATFoRA

1 1 )
Yop = Nop {ll - g(Aﬁq - 21‘11'.-11‘113)] Y cos ¢ — E(AM + Anjiﬂsmff?}

1 1 .
= Nep l(l - gAﬁ,I) Y cos ¢ — EAM:vsin qi:] (7.62)
1 . . Ulely
Ar =~ |=(A A SO — s
r [2( M + Ap)ycos ¢ I‘ill‘l{ﬁ} Tt von
1 . .
=~ nep |:§(AM + Ap)ycos¢ — zsin fﬁ} (7.63)

WMEEA CP Wk, M |g/pl = 1,4y = ¢ =0, WM yop =y XBIHERIFTE
SO M LT T AR e OB

{3k [15] 12 A, BN LM ORI LR TP b 22 72 (7.62) o
) 5 A%ycos o T, MSERF LA 5 v sin o AT AR HOR 2L, AT LR

BANH. & (7.63) BAREER CP B3 Ap & Ar B RENTE. FHEE v = 1%,
cosp =1, Ap/2 = 1% MIEE CP Wl LT B Ar £ 1071 vimk. HifF
LHCb f1 B L] SEIGHEAT] 10~ MILIGHEE .

Belle LIS HIRFE D° —» KTK—,ntn~ HAIE yeop WIES, Ll 320 f15
EZM4AH DY - DY IBRATAERTZ,

yor = [1.31 £ 0.32(stat) £ 0.25(syst)] % (7.64)
FINTIE T Ap, B IFRAE B BIHEZ 0 EE M P
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3.4 DD #| CP AGFEI) e

2. 7 fl D'D° &9 & F X KA ¥ 2 F R EHEM yop

BESIIT L3 F|F w(3770) BEX A A DO fil DO A& 7B, @il DO fyf42
TEBWET yor. DO LTI 3 5 AR T EPR 71 CP AEE, R
K HEFTEHIH S TRERUR, M DO ) CP AMES Depy MIFEARLTEEHMAA
A . Hxk (7.56) K: Teps = T(1+yep), Bk CP KIS Dops KER
TR A EAAEE 2 0] BH KA

B(Depse — 1X) = B(D — IX)(1 Fyep) (7.65)

HIE AT LU

1 B(D(;p_ —r ]X) _ B(Dcp+ — D()
4 B(D(jp+ — ]X) B(DCP_ — D()

BESIII £3&H DODO plodd =4, &5 fbricd iEwiE —4~ D° £+ 73245 CP
RIAGER, MmAnic e Rk Rk, &8 T iZ4kE D 7/ CP ANFE. 7ERT
AiX eyl pARC R R E — 3o dE e B s T R R, SRR #
fil. SHIE D FAEHRE CP W ERFENE, 7T LLZEE, Fr bl bR id BOOUERD
FEIHENATRTF Depr — X FIEES L,

o

Yop = (7.66)

B(Deps = IX) = A;:Pi:i L fors (7.67)
cP+  Eoptd
Hit Nepya(Nepey) P oecpe(ecpry) PAREFFRCTER D — CPE(AFRICEE
DD — CP+;1) F$ 6 FREEN 2 . BESII F LLAFC LR TRT T E R
KFetv fl KFpv, 1% 7.2 fizs. FIHTE /s = 3.773GeV 3R 2.92f~" Hii
BESIIL #ll#3 yop = (2.0 £ 1.3 £0.7)%.
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3.4 DD #| CP AGFEI) e

3. CP AR 6 A~ 3 ARPE N &
it f A CP = +1 Bk FAMES, KTK-,atx, DO(DY) FAF f /1%
I HERE A T W CP R 8 5 B A B i ] ooy

F(D“(t) — f) — F{f)“(t] — f)
rDO(t) = f) + '(D(t) — 1)

Acp(fit) = (7.68)

Acp(fit) HATEAELE R AR IRIEH R B CP B3, DUk D° - D0 B4
BERA S ERM TN FRN R HARFEILN Acp(f), HEHZ
T E AR, FOVEERRETEARN F R R . SIAEE CP AWK
P X

2

oA
ar _ A = | Ag]? A —Ap 1
= T = ~—-A 7.69
PEAREIAR T A 2H A 2 (709
14|58
A

HSHFIF T (7.59). AR (7.10), B D° — DO BAM MM, ¥ CP
AR Acp(f) FoRA
) t
Acr(D) ~ alin(f) - %Af(f} (7.70)
SXHL (1) FoREEN DO — [ SRR TN ], %5 T BN 2k
LIGHCER: 7(DY) & DY A Ap(f) Al (7.58) & XA DY(DY) — f ARG
A58 (I AR KRR



3.4 DD #| CP AGFEI) e

LHCb LI&E T D - KTK- fil D° — ata- & cP AxtFRiER
7209, fENE Ap(f) BEER, BSEERS { TROBET, XHAETLRE
Z 1A CP A%tz ZE KRN

AAcp = Acp(KTK™) — Agp(ntn™) = Aaly — ﬂflr (7.71)
’ ) ) - (D)
Hrh Aall, = afip(KTKT) — adip(nfnm), Alt) 2 PEFEERE (((KTK™)) A
{t(ntn™)) 2%

f£ LHCb 5+, D° /o PR NERE pp XHE A4 H D*(2010)7
(FifidA D) BN 322 D*(2010)7 — D~t, & 2M B — Dpuv,X
AR, IXES DO AT S 2 R s EMAL R . BT SRS DO S
TAH & A FRFSRL, 5K DO A+ FUeTH p A FRFSHIL. o
FRICAT p FRid DO A7 3 AR 1) JEATAS G RR A E SN

N(D*+ — DO(f)x+) — N(D*~ — DO(f)n~)

AT —tagged (f) =

raw N(D*+ - D“(f:ln+) + N(D*— — f)”(ﬂﬂ:_] (7 72)
Av—snssea(gy = V(B 2 D°(Ou9,X) = N(B - D°(Hu'v,X) |
aw ~ N(B - D()p—v,X) + N(B — DO(Hutv,X)

X, N R A S
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3.4 DD #| CP AGFEI) e

XH, N ZMMEREANSEGH. XAy

{Af.;:ﬂgged(f) ~ Acp(f) + Ap(n) + Ap(D*)
(7.73)

Apyresed(f) =~ Acp(f) + Ap(u) + Ap(B)

Hrh, Ap(n)(Ap(p)) A m(p) FidH BT IER n(n) B EREENZERTIAN
AXFRIE: Ap(D*) M1 Ap(B) 2 D* 47 b 587 H) 7= EBLH 51N B A TR,
FEERET ¢ Ml b TR BT ERFEH Ap(n), Ap(D*) BLK
Ap(p), Ap(B) X FHEZ ER-FE SR, ENTRMEIEZRN 0(107°), K
AL RARE £ kH), MK (7.73) SRPH A Z2 0 TARHEH

ﬂJ':]H.TP = Araw(K+K_) — Araw (J‘E+T[_) (?74)

AAcp SATER KTK- M ata— Z[RIHYERIARFRIEZ (A H /] 5 R, {5753
M ERME AAdcp BFX RGIREABUK.
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3.4 DD #| CP AGFEI) e

LHCb SEEG45 H HH & 25538 0y o)

AAT e = [-18.2 + 3.2(stat) + 0.9(syst)] x 107* 2.75)
7.75
AAYS*EEd — 9 + 8(stat) + 5(syst)] x 1072
KA R, AFEEIMNESE, GIFE—&, ST Adcp fH:
AAcp = (—154+2.9) x 107* (7.76)

RERGIHAEMRGIRER SN, ETHREWERT 530, XEH IRTERME
TERARPAME] CP WA . IS S, KA LHCb WS A = (—2.842.8)x 104
FHME, WIER (7.71) AEFHERE CP BUH TR Addy,

Aall, = (-15.7+2.9) x 107* (7.77)

IERIAT I B T AR, AAcp X EBN) CP B R

22
i

Prompt tag—IP ~ 0 Semileptonictag—I1P > 0
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3.4 DU(DY) $1 CP AR

2 Hur AL, FISHSLIGEIRK A, DO, DY &G H RS CP BN &Rk
A HARAERL Y S0, LHCD (0845 R oR R, RSl & 3 7 SM HARHE (1074 ~
1072) M, $hak T QCD SB—tEJEEMFii. %45 R MR SU(3) Rt
I . SCOS WA BEFEBR AR TEIR A 1 MR AEHLRIRI AT BE Y CP A XHE BRI
FEFETT Mo HOTHR
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3.5 DO [kt ks i Oy 5 B i

£ D° LB =1 TE D - Knta , KAKTK- 1, DO fl DO ()38
AT LAR IR A

M(m2,m? t) = fi(t)Apo(m?,m?) + E]'f— (t)Apo(m?,m?)
p (7.78)

Mm% m2.1) = fu(t)Apo(m3 m2) + £ [ (6) Apo(m3. m2)

PA D° — Kgntn— i, My = MKOx+s M = MKz LA m?{_ Ml m?2 NP 4E
1T _E AR bR, R SEIS L B A — DN EEO AL (B S AR S B 2 14) #RmRz
FEXASPRLEF1H b, B © HBAE R 2Z 0. Apo Ml Ape KRS B 22T
LEAFEH 5 D M DY MEEARRIE. € CP sFE, W g/p=1,

Apo(m3,m2) = Apoe(m2,m?) (7.79)

B MMM B FRUA—CRE T I, SATEAZH DO F1 DO &0 R R R

(7.80)

Ppo(m?3,m?,t) = I|M(m2,m2,t)|?
Ppo(m?,m?,t) = M|IM(m?%,m2,t)?

TR PR sinh(yIt). cosh(yl't) « sin(zI't) fl cos(xl't) L+ D ¥+
FIRZ AR A, Hit@EEx D° —» Kintn~ EEHN FERRFER2ZMEHMATLE
BENEHREASH 2 M y.
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3.5 DO [kt ks i Oy 5 B i

DO ZEAFE AN ¢ FIERRERHUGSR A ECEEREW, EdhtE D 4
THEF ORI, BT RO T 2 () YRR 5 1 FIBh&E p 45,

mDU l!

t= 7.81
p” (7.81)

t WIRZE o BIFHETI A IR0 mURR ZE 56 P45 HH

,  (O\T ., (ot
Oy = (E Vi Di (7.82)
Hrpig 2R
Vet cov(det, IP) cov(det,p)
Vi=| cos(IP,det) Vip cov(IP,p) (7.83)
cov(p,det)  cov(p,IP) Vp

Heft, Viees Vip BV, S RPAZERT S PPAETS &R ZE; cov(X,Y) &
Z8 X MY M7 28T, RESEE (IP) 295 A D P2 AT s il &
R
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3.5 DO [kt ks i Oy 5 B i

Belle 32344 DO(D°) KA F ete~ — D**D*F, D** — DOn* [ZEREAr L
. APRRBIRAE ot ik o, BT R RARIC R A 2 DO 5 DO Rl AL
MY EE EEAN Kintn™ MAZRE M = Mo+, M D** SR SRR 3]
AE Q = (Mgon+a—n, — Mygzin- —Ma,) - 2o Belle SERE X (M, Q) “Filil L& %S
FHIR & BARRFO A THEMA, #E & RHFIL (M, Q) NERM /I MMA,
TEMCEERE BTk REMA KRR 2. g, HARNAGESHEHEIK (M,Q) &+
firl H TG

Fyg = N[(1 - f.)G3(M, p, 0, f2, f3,A,02/0,03/0) + f, - CB|
X[(1 = f3)S(Q, 10,00, Ao Nuy N1) + f3 - G(Q, Ag, 0,/00)](7-84)
H, S, BFERXt REG G M G ARSI =ERE: o =051 +
e | M — p|+cp| M — pl?)s f, REBIRKE CB 5 RS F FH 5880 M (5
SoOmRLEH, A 0.4%. REKFEHEEZGHEIL n, KK Fng FIHEARE Foube
BEFLE) g AR B TRERE ~, HFAERET D+ H3E2, 1M D 2 IEREE
1, H M pAafE5MEE, Frla

Fna(M,Q) = N - Fy (M) x (QY2 4+ aQ?*?) (7.85)

AHIA TR FGIERATHEARR, AR A RS
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3.5 DO [kt ks i Oy 5 B i

R T4 A A0, TR B B2
Frs (M, Q) = NI(1 = fus) - (1+ B M) x (QY2 + B,Q%* + 3,Q°/%)
+ fasp - Faap(M, Q)] (7.86)
sk
Fu(M,Q) = N[(1 = f,..) - (aM? +bM + 1) + fom - G(M, pipr, o5r)]

X[(]. - fg) : ‘gb(Q: Hes JQvﬂdquH; J'T\'TL)
+fg : G(Q: '&Q'.' JQIIJQ)] (?87)

MEaRuE 7457w, SEEELR S EBIRIT.

L (a) F (b) [1signal
B L - i [ JRandom
L é‘ 10°F [Z] combinatorial
> B f
= -
0 10°F = -
> i
= 2 10°
o ﬂ = ;
> (4]
w T,
9670 e Ta % 20 20 % e oot % % TP et 2o e %" 107 e R R RN
182 1.84 186 188 1.9 1.92 0 5 10 15 20
M (GeV/c?) Q (MeV)

[ 7.4: (M,Q) FHTE 1.81GeV /e < M < 1.92GeV /e F1 0 < Q < 20MeV {5
SR ARG (a) M AT (b) Q #2458,



3.5 DO ik ks O 5 B b

g HE R MG R R AR X R ROARSRE=AE, B[S
Z [ R BETE R SLIR A, R AT0E 608 2 R RO 5 e ], (A L2kl &
RERG I S BRAN A KR . — Ak D M RIRIEFR A — RIIREER (r)

PRiE < AUINAEILIRET (N R) BTk,

AD..(mi, mz_) = Z areid’"}lr(mi, mg_) + aype'?Vr (7.88)

XH a(ang) B o (dnr) HINES r(NR) BIHRIESNRAEL . A, = Fp x F, x
T, x W, ;ZiE AR FRIER, #1'5 DO il o a) LR & 548 3 = AR A1)
B J1FAEHIE, Rk B2EP i EA7 B R AL ik Fo(F,) 2 DOELHRE r) TS
i) Blatt-Weisskopf 20322 [K 7 20, 2454 R = 1.5 GeV ™ 'he = 0.3fm; T, 21
WAL T, — R F 8 B A T 5 & A AH X 18 AT HRF-4E 45 44 (Breit-Wigner,
BW) Z8b A W, #M5ETHEIH 0.

46



3.5 DO ik ke O 5 Bl i

Belle frr B mm f1 Km #) S Bah =0l e E 4%, A2 TH BE&m
IR, ekl K AEERR 21, 22 X5 ~r 89 S 3, A LASS §ifl
23] k45 Km #9 S ¥, Frfify P. D J#ARH BW RIS, B (7.88) KB
8h,

Apo(m?,m?* Z a,€'" A.(m%,m?) + aype*®™* + F, gy + Licrsy,(7.89)
r#S¥
K BERAKERN,
Fu(s) = [I —iK(s)p(s)] Pu(s), (7.90)

Hp s B o RERBKTH, 5 p (v) #53% p Ml (1 =77, 2=KK,
l=mmam, d=nn. 5=n'). I RELHERE, K 25 S BHUTSRAE K,

p MZ R, P 2yamAaxE (P RE) . EERS ™4 B AR
MVIEAFAERYE T8 [ —iK(s)p(s)], ERBIRTS. HRSHIPIRRGEZIGL
fY, A A AR P BRSO PR AR, WSSk 7 n] B RO SRR S -
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3.5 DO ik ke O 5 Bl i

P REMNVREIEA S E, HAHKE T 4000 . Ko fl P, BZE8LER
M,

gagg . 10 - Sscatt
K#V(S) = <Z £ + fpu 2 . Ssgatt i fAO(S) (791)
0

3 -
~ mg — S S

ARBRBHRE (7.3) , fidt or BOHSRAREE] 1000MeV /c? BRUERIT
ARATRE. M g0 B K BRI ma W p RAO AR, Fooott N sgeott
W5 KRB . BT,

I—SAO

fao(s) = (s — sAmfr/Q), (7.92)
S — S840
FCAFE B BRI AR o WEALRY s — 0 SBSh2AT 0. BRI Bl =S
F‘n"rrSi& == Fl (793)
BT p# 1 S5 00 BHCHE, Hitk P REREAHCY,
,Baglc: ro L— S(I))rOd
P,(s) = EO: = 4 dW (7.94)

HER P REM K SEAAHENNS, B0 F REE K S5 (P &R&)
P AT (BB . ¥ItE P REMISE Bas fO°0 F1 570 hiilAHRiCHY
D° — Kgntn™ BIEFHAG3).
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3.5 DO ik ks O 5 B b

iR Kn R4S HALN) LASS AT SLAC ) LASS LI7E K p —
K- ntn U REATF RS E RS E AL e Ke BRI 7 451
T HIEHRA, HOTE 1430MeV /2 BT, FERABERH BW S804k, flfi 14 F 3
PR INA ZEaE A AR RS R S EUL T iR S iz 4 ik 29

T = sin dge®® + sin dge'* %" (7.95)

Hor
MI(mi,) 1  rq .
tan 51:[ = m, cot 1‘5]_:' = a—q + E (?gb)

TEMFEE A P 5| A AL A SRR, B AR LHE B At i v (2]
T = Fsin(dp 4 ¢p)e' ") 4 Rsin(dg + ¢g)e'OnTor) 20 tor) (7.97)

ZH o M r ARBHKENFRYAERKE, F(or) M1 R(or) £AEILIREMILR

BOHIRE (M), ¢ Z550WR T Kn @1k ZP SR, 6 fl og BT m2 .
M 1 (mZ)) RILIRT R EMHEINEL. IESH (M. I's F. ¢gv R\ ¢g-

a 1 r) AEFRBEXFRC DO FEARILEEE], AMSECKkE THREREE. B1E
A RRIETE XTS5

. T T\/s
R=T= 00~ 200 (7.98)
Belle {3k B22 57 #reh SR 7 R
LKnSﬂ}i = ZA.;ei?" N TR (799)

XE A R oo o Kip(1430)T A1 K (1430)~ MIARIERIFEAE
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3.5 DO [kt ks i Oy 5 B i

IR ZEAU S R AT B KLU AR BR %S

2InL = 2 Z hl[f;ig 3 psig(nli-,iv m2—.i,~ t) . 7 fri'nd s prnd(mi-,is Tnz.ia t)

i=1

g fcimd g pCWId(mi,iv m2—.z‘7 t)v (7100)

HA G S0 BREL psig B FHIRYH—LFERS I,

(M(m i m? , t) - e(md ;,m? ;)

- [p dmidm2|Mm3, m2, t)% - e(mi,m2)’

Psigl(m% ;,m2 ;,t) (7.1

e KM RE . RRDMRBHT AL, ANERITST 24] .
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3.5 DO ik ks O 5 B b

B 758K AR ZERAIGEREY, MW SREAHLT. Belle f
921161 {9 ete” X AR LT SRR W BEE5 R [24]

z = (0.56 & 0.1970:93+0.06)07 4 = (0.30 £ 0.1570-92+0-03) 07 (7.102)

ZATREIR D° — D° RAM REMAX T LRA LN 2.50.

3
[ =2 !
— : = B
=2 2 S 10000
3 | g "™
N— o q B
=3 §
. i _
E X B sooo
I S .
o "
w B
%% 6.5 3 75 2
m2 2/c* -
(GeV3/c?) m2_(GeVZc?)
& : — -
2 15000} “o& 80000}
= i .
@ i @
S i 3 60000}
= 10000} i
i [—]
; i < 40000}
= 5000} 2
o i § 20000}
(¥} : o
o ; 2 . é 5 1 0- e T
m?2 (GeVZ3/c? : . °
2 (GeV©/cY) m2 (GeVZ%c?)
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3.6 D" JuhE iR e ROy BRI BRC G

THi 43— F LHCb #l CLEO 5%} D° — Kgm*m~ JEZEATHIMIBR T X

I 25, 26]. #x (7.80) BRI H ZugHmbey o2, v*, zy Wi, WA,

Ppo(m?,m? ,t) =Te™™ [|ADO|2 —TtR (%A*DOADo(y - z':r))] ,
Ppo(m?,m?,t) = T !lAD0|2 —I'tR (sADoABO(y - zr))‘ ,

X D° — DY iR AR IR AT A28 CP BR, W q/p=1, Wit TN,

PDO (mi m2_, t) = Fe_“ [IADOI2 —I'tk (AboADo(y -+ ZIL'))] )
Ppo(m3,m?,t) =Te " [|Apo|* — Tt R (ApoApe(y + iz))] ,
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3.6 D iIeh PR se AR O 5 B

FEIA A 28 V-1 R 25 18] HHaT ATE AN [7] B DRSO 4% 32 40 1 R BHE T 8L, 70 IRAREE A
[l B9 Py R [E AT 205 % . CLEO FESERIAY /-4 [26] R R 70 X (AR 2
(8] BB X P s A A B A At /e AR RAE T /NI R RO, B A [A] X
[B] FO R R R A . AT R RS R R 22 P T S 18] 20 B T 16 AMIXTE], A 1
F| 8 Mz m3 > m2, M-1 3-8 X[ mi <m? . HRXTENALRE
AFRE, BIAMIX i MIERBR —i ZEIRZRXFEN (m3 m2) — (m2 mi). 7]
PATESCANE @ 40 KRBV AR 4

Ti — /lADOIQdTIli_de,
Xi = :
V1T Ji
B Xs RYSETRERRIC A

ApoApodm? dm?

¢ = R(X;), s; = —S(X;),

X‘]L:F_tiigﬁﬁﬂgxﬂﬂ:ﬁ?ﬁ}ga(7-79)itf%:'5k§ X_i= X;» A c_i = ci,s_i = —Si,
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FIR X 2258 3, B JLRE R BN,

Ppo(i, t) = /’PDo (mi,mQ_)dmidm?_ =Te ™ [Ti — Tt /TT ;(yc; + Is,—)] :

Ppoli,t) = e [T_,-—l"t\/T,-T_,-(yci—a's,-)]. (7.107)
CLEO S25gii i #810 K E) T;. o Ml s BRIRESE « Ml y, ¥R [26].
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LHCDb 3588 5E X Am = mp. —mp, mp. fl mp HHFEREHEH. =z fl y
SRR (mp, Am) Ml (tp.Inx7p) BI—RINMEHRER, tp 2 D BIELH
fir, MEESE xip 2K D° Bk ER AT GG x* 278, TRIERTEM
FIR. B pp XHET S B — & B8 sh. L& ETERA B MZEM2E ], iEES
AFRE#E T, 1ER [25]. LHCb FIfL R 7GeV fEX 1.0f67" Y pp XHHEL
i TE R

r=(—086+0.53+0.17) x 1072, y = (+0.03 £ 0.46 + 0.13) x 1072.(7.108)

REENGITIREE, KRAFIREAK H TIRIEBEA RGIRE.

55



3.7 FUNIbseERmi: DY — D° #fy

BABAR iR ¥kl T D° — ot a 2% f§ D°—D° iR4G [28], i A th 24K
BT B A R AT . SR = = (1.5£1.2+0.6)% Fl y = (0.240.9£0.5)%.
ST T BEERVD, iR ER K, fENMBIE R RS REA k.

Belle sC¥g@it & D° — Kgntn «° jHnt[E] T @Faysh &4, 1€ CPT 7
fETFEIE CP MIRHR [29] . LRMEASMEE =31 # b, ok air
K§. n*, m~ fyzhik,

Cr = p: - (p2 X p3),

FI#EHE D° iy CP Jt4iE st Cr. Ml Cr M1 Cr MEWFRIARRFRE,

_ I(Cr >0)—T'(Cr <0)
- I(Cr>0)+T(Cr <0)’
- I(-Cr>0)-TI'(-Cr <0)
T~ T(=Cr > 0)+I(—Cr < 0)’

I BRSO R . T ASHHEEER (FSI) 2R, PR FReEA T
REAES, [HbsE SCnT o &t

Ar

o257 = Ytr = i),
PATBR M. alp ! AR EekEETE] T A98R. Belle AMIESE RN
al ;4 = [—0.28 + 1.38(stat.)*3-23(syst.)] x 10~3.

LANES| CP AIRE.
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ER—~ g, RAXBESHEW- T4 (HFLAV) [32] X B A 20 &
RMTHERENS, B3 T IS8R TMHE: x. y. 0kxs Okxro. BRp. Ap =
(R, —Rp)/(Rh+Rp). la/p|l F1 Arg(q/p) = ¢, VAKBRIBLSHT Ak Tl Ax. UG
FE T IRV B Bk HiIRZEF A X | TR TIRGSE (z.v) B
BAEMGER. E 772 (l¢/pl. Arglq/p)) RIEENGER. £ 7451 T HFLAV
FIEE A GS .

y (%)

Arg(a/p) [deg.]
8 & 8

i i i i M i
\ | | | } | | Z I &7 e

| |
S| MU S—; - | | . ! }
I 1 ! ?
I | i | i 30 |
-0.4 f t f t f | | i
o ‘ \ 1 | | M4c § S ... IR :
_0-6 | NP | | le NI l¢ dmlebbiok 50 I ] I | | L1 l I ' L1 ] Lt l 1
-06-04-02 0 0.2 04 06 08 1 1.2 L 0.8 1 1.2 1.4 1.6

X (%) lo/pl
[ 7.6: HELAV iR A B (r.0) 095 10— 50 SUCLMA, KATFA 177 HELAV S (o/p) Arola/p) 894 1050 S, K1 T 71
RRNERWME: D° - K4y hth~, Ktn—, Ktz 2% Ktnnta~  Kdntn—,  RNEKME: D° - KMl hth~, K*n~, K22 K*nntn=, K§ntn—,
KSK*K~, mta~n® il (3770) JLiRZSARIRICI 3 1 W& . KKK~ wtan F1 ¥(3770) SLIRAHIIUFITA X 1L Wt



3.7 R e

— D" ity

# 7.4: HFLAV S0 & 45 19 2 8.

S 7o CP wdx  ftif CP W3R AL CP Wdfiay 95% B X [a]
z(%) 0.463013 0.32+0.14 [0.04, 0.62]
y(%) 0.62 +0.08 0.6970:07 [0.50, 0.80]
Rp 08481002  D3d9rpaes [0.342, 0.356]
Sk =(°) 1 {5 [—16.8,30.1]
Sicaso(®) | 204123 5 B gy [—16.4,77.7
Ap(%) - —0.88 4 0.99 [—2.8,1.0]
lq/pl - 0897 o [0.77,1.12]
&(°) —— o L g [—30.2, 10.6]
Ak - —0.11+0.13 [—0.37,0.14]
Ax S 0.11 £ 0.14 [—0.25,0.28
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F—ITHH A FIEE 1071
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BN FHRBRREENE |V, |V | RIBERIZER

HEARREPRIRI |V 4| # |V | WIREETERBSERFE

12.2.4 |V,

['he direct determination of |V,
lattice QCD calculation

is possible from semileptol D or leptonic D, decays, using

of the semileptonic D form factor or the

). decay constant. For muonic
decays, the average of Belle [41], CLEO-c (42|, BABAR [43], and Bl

1,45] is B(D r L

(5.51 £0.16 107" |24]|. For decays to leptons, the average of CL 12.46.47|. BABAR
Belle (41|, and BESIII 44| gives B(D: v (5.52+0.24)x 1072 [2 rom each of these values,
determinations of |V.¢| can be obtained using the PDG values for the maMyand lifetime of the Dy,
the masses of the leptons, and fp 249.9 + 0.5) MeV [14]|. The average of these determinations
gIves 0.992 4+ 0.012

where the error is dominated by the experimental Hnw]!llll\, B

g CQOIERTRNFEMY

ald
'w\(1\||\||l 26, 49| measurements of D — K /(v «

lecays. one obtains 0.939 4+ 0.038. where

theoretical calculation of the form factor. Averaging the
ons from leptonic and semileptonic deca)

the dominant uncertainty is from the

vs. we find

| 0.987 + 0.011 12.10

FEFEBFTHRIKREE |V, # |V | BNREFER
e FRREFRHE (AN TF2%)
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