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LER HER
Energy E 3.5 8.0 GeV
Circumference C 3016.26 m
Luminosity L 1.5 x 103 em 257!
Crossing angle 0 +11 mrad
Tune shifts /&y 0.039/0.052
Beta function at CP 85/, 0.33/0.01 m
Beam current 1 2.0 14 A
Natural bunch length o 0.4 cm
Energy spread O 71x107%  6.7x107*
Bunch spacing Sp 0.59 m
Particle/bunch N 3.3x 1010 1.4 x 10
Emittance ex/ey  1.8x1078/3.6x 10710 m
Synchrotron tune Vs 0.01 ~ 0.02
Betatron tune vy/vy  45.52/45.08 47.52/43.08
Momentum ap 1x107% ~ 2x 1074
compaction factor
Energy loss/turn U, 0.81%1/1.5% 3.5 MeV
RF voltage Ve, 5 ~ 10 10 ~ 20 MV
RF frequency frE 508.887 MHz
Harmonic number h 5120
Longitudinal Te 43t1/23% 23 ms
damping time
Total beam power Py 2.71/4.5% 4.0 MW
Radiation power Psgr 2.11/4.0% 3.8 MW
HOM power Prowm 0.57 0.15 MW
Bending radius P 16.3 104.5 m
Length of bending lp 0.915 5.86 m

magnet

11 without wigglers, 1: with wigglers
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2.2.1 SVD(Silicon Vertex Detector)
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SVD sideview
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2.2.2 CDC(Central Drift Chamber)
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2.2.3 ACCO Aerogel Cherenkov Counter[]
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2.2.4 TOFUO Time of Flight
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n=1.028 Barrel ACC n=1.013 TOF/TSC
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2.2.5 ECLO Electromagnetic Calorimeter(]
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| Detector | Type | Configuration | Readout Performance
Beryllium | Cylindrical, r=20,23 mm Helium gas cooled
Beam pipe | double-wall | 1.0mm Be/2.5mm He
for SVD1 /1.0mm Be
Beryllium | Cylindrical, r=15,18 mm PF200 cooled
Beam pipe | double-wall | 1.0mm Be/2.5mm PF200
for SVD2 /1.0mm Be
Double 300 pum-thick, 3 layers r — ¢:40.96K Az resolution ~ 144um
SVD1 Sided r = 30 - 60.5 mm 2:40.96K
Si Strip | pitch : 25(p)/50(n)pum
Double 300 pm-thick, 4 layers r—¢:55.296K | Az resolution~ 127um
SVD2 Sided r = 20 - 88 mm z 1 55.296 K
Si Strip pitch 1 ~ 3layer:
75(p)/50(n)pm
4layer:73(p)/65(n)um
Small Cell | Anode: 50 layers ory = 130 pm
CDC Drift Cathode: 3 layers 0, =200~ 1,400pm
Chamber | r = 8- 88 cm A: 84K op, /Pt = (0.30/360.19p,) %
—79§ z S 160 cm C:15 K OdE/dx — 69%
n:1.01 | ~12x12x12 cm?® blocks
ACC ~ 1.03 | 960 barrel peff = 6
Silica / 228 endcap K/m 1.0<p<3.5GeV/c
Aerogel FM-PMT readout 1,788
Scintillator | 128 ¢ segmentation oy = 95 ps
ToF r = 120 cm, 128 %2 K/7 up to 1.0GeV/c
3 m-long
Towered structure op/E=
Csl ~ 5.5x5.5x30 cm? 0.07%/E®
crystals 0.8%/EY*®1.3%
ECL Barrel: r = 6,624 Tpos(mm)=
125 - 162 cm 0.27+3.4/VE +1.8/VE
Endcap: z = 1,152(f)
-102 and +196 cm 960(b)
MAGNET super inner radius = 170 cm B=15T
conducting
Resistive | 14layers A¢p=A0=30mrad for Ky,
(4.7cm Fe+4cm gap)
KLM Plate c. two RPCs o= a few ns
in each gap 0:16 K
0 and ¢ strips ¢:16 K
EFC BGO 2x1.5x12 cm? 6:5 op/E=
$:32 0.3~ 1)%/VE

0 24: BelleDODOOOO
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3.3 Uooobooooooon
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4. B 00 0000000000000 FEg,0 CDCOOOOOOOOO good ECL cluster O
00000000000
0.1 GeV < Egum /s < 0.8 GeV (3.2)
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00000000000000000000000001000000000000QED, .,
00000000000000000000000000000000000000000000

E../(# of good ECL cluster) < 1.0 GeV (3.3)

El,,. 0CDCO0O0DO0O00OO0OODDOO good ECLcluster 00000000 OOOO
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5. O good track 0 0 good photon D0 OO 0OOOOOO zO0OOOOOp, 00O0O0ODODODOOODO

|p=| < 0.5/s (3.4)
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p.|~00000000000000000000O0O0O0OOOO0OOO0OOOOODOO

6. 000 good tracks 0D DOOOD0OOODODOODOOODODOOODOO
[Tvertex] < 1.5 em OO |zpertex] < 3.5 cm (3.5)

Tvertezd Zverte: J 0000 r-o 00 0z2000000000000C000O000DO01IPOODOOO
gbobooobooboobbooboobbooobooboooboobooonbobo

7.0000000000'000000000000000000000000O00000000
0000000000000 0O0000OO0000bOO000bObO-000000000D0O000
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E 0.18
Mo > 1.8 GeV/> 00 sum/ V'8 > (3.6)
Miet/Evis > 0.25
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3.4 B'—o¢r'000
34.1 K/7000O

BelleOOOOO K/7O0OOOOOCDCOOODODODO dE/dzOTOFOO ACCOODODODOdAE/dxO
TOF O 1.2GeV/c 00000000 OOOACCDO 35GeV/c000000OOOOOOOOOOOO
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(3.7)
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AE = E§™ — Egs, (3.9)
My, = \/Eg™s " pgns (3.10)
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MINUIT 5 Fit to Plot

23&10

MINUIT 5 Fit to Plot

real

23&10

PhiPi0
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MINUIT 5 Fit to Plot

a0pi0
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File: *../exe/hbk/a0pi0/a0pi0_1218.hbk 10-JAN-2007 14:45 2
Plot Area Total/Fit 17308, / 17303 Fit Status 3 MINUIT »” Fit to Plot 23&10
Func Area Total/Fit 17262, /17262, E.D.M. 6.995E-06 KkpiO
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MINUIT 52 Fit to Plot 23&10 MINUIT 5 Fit to Plot 23&10

PhiOmega PhiKs
File: *../exe/hbk/phiomega/phiomega_1214.hbk 10-JAN-2007 14:45 File: *../exe/hbk/phiks/phiks_1214.hbk 10-JAN-2007 14:45
Plot Area Total/Fit 4972.0/4972.0 Fit Status 3 Plot Area Total/Fit 2426.0 / 2426.0 Fit Status 3
Func Area Total/Fit 4841.4/4841.4 E.D.M. 5.856E-08 Func Area Total/Fit 2346.6 / 2346.6 E.D.M. 9.767E-09
¥?= 130.6 for 50 - 3d.of., C.L.=0.848E-07% ¥’= 79.3for 50- 3d.of., C.L=0221 %
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Function 1: Breit-Wigner Function 1: Breit-Wigner
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MINUIT % Fit to Plot 23&10
PhiRho
File: *../exe/hbk/phirho_p/phirho_p_1214.hbk 10-JAN-2007 14:45
Plot Area Total/Fit 2597.0/2597.0 Fit Status 3
Func Area Total/Fit 2469.9 /2469.9 E.D.M. 6.116E-09
X2= 127.0 for 50 - 3d.o.f, C.L.=0.271E-06%
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Function 1: Breit-Wigner
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MINUIT 32 Fit to Plot 23&11

coshe

File: - /exe/hbk/phipi0/phipi0_1218.hbk 10-JAN-2007 14:58
Plot Area Total/Fit 53165. / 53165. Fit Status 2
Func Area Total/Fit 53200. / 53200. E.D.M. 7.820E-08
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MINUIT x2 Fit to Plot 23&11
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File: *../exe/hbk/a0pi0/a0pi0_1218.hbk 10-JAN-2007 14:58
Plot Area Total/Fit 17300. / 17300. Fit Status 2
Func Area Total/Fit 17268./17268. E.D.M. 1.860E-05
¥?= 31.7for 30- 3d.o.f, C.L=24.3%
Errors Parabolic Minos
Function 1: Polynomial of Order 1
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MINUIT Xz Fit to Plot 23&11
coshe
File: *../exe/hbk/phiomega/phiomega_1218.hbk 10-JAN-2007 14:58
Plot Area Total/Fit 4972.0/4972.0 Fit Status 2
Func Area Total/Fit 4940.9/4940.9 E.D.M. 4.794E-08
’= 29.3for 30- 4 d.o.f., C.L.=29.8%
Errors Parabolic Minos
Function 1: Polynomial of Order 2
NORM 3249.9 = 95.12 - 0.000 + 8285
POLYO1 506.47 = 738.6 - 0.000 + 0.000
POLY02 -2416.1 = 101.0 - 1016 + 101.6
OFFSET -9.07433E-02 = 0.1528 - 0.000 + 0.000
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MINUIT xz Fit to Plot 23&11
coshe
File: *../exe/hbik/phirho_p/phirho_p_1218.hbk 10-JAN-2007 14:58
Plot Area Total/Fit 2718.0/2718.0 Fit Status 2
Func Area Total/Fit 2681.9/2681.9 E.D.M. 1.264E-05
¥’= 38.5for 30- 4d.o.f, C.L= 54%
Errors Parabolic Minos
Function 1: Polynomial of Order 2
NORM 23117 + 23.04 21.89 + 0.000
POLYO1 70.560 = 7985 0.000 + 0.000
POLY02 3330.5 + 89.93 89.90 + 90.29
OFFSET 1.10957E-02 + 0.1199 0.000 + 0.000
30— T 1 T T T T [ T T T T T T T
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=4 L J
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MINUIT xz Fit to Plot 23&11
coshe
File: *../exe/hbk/phiks/phiks_1218.hbk 10-JAN-2007 14:58
Plot Area Total/Fit 2426.0 / 2426.0 Fit Status 3
Func Area Total/Fit 2395.4/2395.4 E.D.M. 4.420E-08
x’= 33.6for 30- 4d.of, C.L=14.6%
Errors Parabolic Minos
Function 1: Polynomial of Order 2
IORM 407.03 = 11.04 - 0.000 + 0.000
POLYO1 24121 + 47.27 - 0.000 + 0.000
POLY02 3588.0 = 77.98 - 7752 + 77.51
OFFSET 0.34018 = 6.1083E-03 - 0.000 + 0.000
w 30— T T T
]
c L i
[
> L |
(]
y—
o
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O cosfyO
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MINUIT »? Fit to Plot

23&10

File: *../exe/hbk/phipi0/phipi0_1218.hbk
524

Plot Area Total/Fit
Func Area Total/Fit

¥P= 121.7for 50 - 9d.of.,

# of events

26. / 52426.
52302. / 52302.

10-JAN-2007 15:07
Fit Status 2
E.D.M. 7.733E-07

C.L.=0.622E-07%

Errors Parabolic Minos
Function 1: Two Gaussians (sigma)
AREA 52389. £ 229.6 230.0 + 230.0
MEAN 5.2795 + 1.9388E-05 1.9385E-05 + 1.9542E-05
SIGMA1 3.14148E-03 + 2.0182E-05 2.0602E-05 + 2.0449E-05
AR2/AREA 0.10754 + 6.6507E-03 6.7539E-03 + 6.8695E-03
DELM -4.88700E-03 + 3.4018E-04 3.6567E-04 + 3.3171E-04
SIG2/SIG1 22764 + 5.6158E-02 5.6737E-02 + 5.6370E-02
Function 2: Polynomial of Order 1
IORM -3.59478E+05 + 1217, 0.000 + 0.000
POLYO1 5803.3 + 19.64 0.000 + 0.000
OFFSET -56.741 =+ 0.2097 0.000 + 0.000
15000 —————T T T T T T T T
10000 —
5000 [—
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0
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Mbe(GeV/c?)

0417 MCOOODODDOOO ¢r000
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MINUIT 2 Fit to Plot

m_bc
File: *../exe/hbk/a0pi0/a0pi0_1218.hbk
1

23&10

14-JAN-2007 16:39

Plot Area Total/Fit 60. / 16660. Fit Status 3
Func Area Total/Fit 16636. / 16636. E.D.M. 4.020E-08
¥’= 26.7for 50- 9d.of, C.L=95.8%
Errors Parabolic Minos
Function 1: Two Gaussians (sigma)
AREA 16620. = 129.0 129.2 + 129.2
MEAN 5.2795 = 4.2292E-05 - 4.2243E-05 + 4.4180E-05
SIGMA1 3.10936E-03 = 3.3715E-05 - 3.5656E-05 + 3.3167E-05
AR2/AREA 9.32050E-02 + 1.7473E-02 - 1.7155E-02 + 1.9174E-02
DELM -5.03652E-03 =+ 7.5923E-04 - 8.4928E-04 + 7.1334E-04
SIG2/SIG1 1.6335 + 9.3530E-02 - 0.1052 + 9.0085E-02
Function 2: Polynomial of Order 1
o] 7.19129E+05 = 4.2625E+05 - 4.2635E+05  + 4.2589E+05
POLYO1 6198.4 + 3675, 3675 + 3671.
OFFSET 121.22 = 1.4708E-02 0.000 + 0.000
5000~ 1 T T T L B e B S A
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MINUIT 5 Fit to Plot

Mbc_sideband

23&10

File: *../exe/hbk/real/real_phicut.hbk

10-JAN-2007 15:07

Plot Area Total/Fit 3590.0 /3590.0 Fit Status 3
Func Area Total/Fit 3561.5/3561.5 E.D.M. 3.279E-06
¥’= 28.5for 50- 2d.o.f, C.L=98.9%
Errors Parabolic Minos
Function 1: ARGUS Background
ORI 96158. = 5261. - 5157, + 5356.

* OFFSET 0.0000 = 0.000 - 0.000 + 0.000

* EBEAM 5.2899 + 0.000 - 0.000 + 0.000
EFACT -21.828 = 1.995 - 1991 + 1.996
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MINUIT 5 Fit to Plot

m_bc
File: *../exe/hbk/kkpi0/kkpi0_1218.hbk

Plot Area Total/Fit
Func Area Total/Fit

23&10

9426.0 /9426.0
9369.3 /9369.3

10-JAN-2007 15:08

Fit Status 2

E.D.M. 1.091E-12

¥?= 56.1for 50- 9d.o.f., CL=59%
Errors Parabolic Minos
Function 1: Two Gaussians (sigma)
AREA 8364.4 = 94.45 94.61 + 9465
MEAN 5.2795 = 4.8919E-05 - 4.8603E-05 + 4.9779E-05
SIGMA1 3.06367E-03 = 4.9225E-05 5.1430E-05 + 4.8947E-05
AR2/AREA 0.10402 = 2.0359E-02 2.0916E-02 + 2.1109E-02
DELM -6.08355E-03 = 1.1781E-03 - 1.3623E-03 + 1.0704E-03
SIG2/SIG1 2.0373 = 0.1858 - 0.2158 + 0.1748
Function 2: Polynomial of Order 1
NORM -7.54484E+06 = 4524, 0.000 + 0.000
POLYO1 50335. = 30.15 0.000 + 0.000
OFFSET -144.84 = 8.9873E-02 0.000 + 0.000
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MINUIT 52 Fit to Plot

deltaE

23&10

File: *../exe/hbk/phipio/phipi0_1218.hbk
Plot Area Total/Fit 07
Func Area Total/Fit

¥?= 147.9for 50- 8d.of.,

33./50733.
50579. / 50579.

11-JAN-2007 15:34

Fit Status 3

E.D.M. 2.589E-07
C.L.=0.103E-10%

Errors Parabolic Minos
Function 1: Crystal Ball
AMPLITUDE 3730.2 + 23.69 - 23.69 + 23.76
MEAN -2.58783E-03 = 4.2470E-04 - 4.2386E-04 + 4.2613E-04
WIDTH 3.05516E-02 + 2.9416E-04 - 2.9489E-04 + 2.9361E-04
N 100.00 = 2.2352E-03 - 23.95 + 0.000
) ALPHA 0.48298 + 7.4763E-03 - 7.4320E-03 + 7.4910E-03
42 Function 2: Polynomial of Order 1
C NORM -4.26415E+06 = 106.7 - 0.000 + 0.000
@ POLYO1 -8438.6 = 02113 - 0.000 + 0.000
> OFFSET 505.66 = 1.2647E-02 - 0.000 + 0.000
Q4000 ————T
Y
o 4
3000 1
2000 -
1000 1
0 I
-0.20 -0.1 0.00 0.10 0.20

b

AE(GeV)

MINUIT 52 Fit to Plot 23&11
delta_e
File: *../exe/hbk/real/real.hbk 11-JAN-2007 15:34
Plot Area Total/Fit 3464.0 / 3464.0 Fit Status 2
Func Area Total/Fit 3408.7 / 3408.7 E.D.M. 5.626E-07
¥?= 55.3for 50 - 3d.of., C.L=18.9%
Errors Parabolic Minos
Function 1: Polynomial of Order 1
NORM 6.88504E+06 + 2160. - 0.000 + 0.000
POLYO1 -8921.9 = 2.802 - 0.000 + 0.000
OFFSET -770.74 = 0.2421 - 0.000 + 0.000
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MINUIT %2 Fit to Plot
deltaE

Plot Area Total/Fit
Func Area Total/Fit

’~ 81.8for 50- 8d.o.f.

16660.

28&10

File: *../exe/hbk/a0pi0/a0pi0_1218.hbk

/16660.
16578. /16578.

11-JAN-2007 15:34

Fit Status 2

E.D.M. 8.007E-07

C.L.=0.229E-01%
s

Errors Parabolic Mino:

Function 1: Crystal Ball

AMPLITUDE 1212.8 = 13.68 13.78 + 13.83

MEAN -3.96754E-03 =+ 7.8537E-04 - 8.3642E-04 + 8.4098E-04

WIDTH 3.12801E-02 = 4.9971E-04 5.2814E-04 + 5.2733E-04

N 22.006 = 19.51 10.80 + 0.000

ALPHA 0.49353 = 2.5747E-02 2.7092E-02 + 2.9119E-02

Function 2: Polynomial of Order 1

NORM 3911.2 + 8594 0.000 + 0.000

POLYO1 0.37816 = 9.3318E-02 0.000 + 0.000

OFFSET 9252.3 = 2283 0.000 + 0.000
1500 ——— T L —

# of events

1000

500

AE(GeV)

0.20
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MINUIT % Fit to Plot 23&10
deltaE
File: *../exe/hbk/kkpiO/kkpiO_1218.hbk 11-JAN-2007 15:44
Plot Area Total/Fit 9142.0/9142.0 Fit Status 2
Func Area Total/Fit 9086.6 / 9086.6 E.D.M. 6.156E-08
¥’= 54.9for 50- 8d.of, ClL=87%
Errors Parabolic Minos
Function 1: Crystal Ball
AMPLITUDE 603.93 = 10.29 11.17 + 1119
EAN -1.70188E-03 = 1.1562E-03 1.3001E-03 + 1.3007E-03
WIDTH 2.87901E-02 + 7.9410E-04 - 9.6766E-04 + 9.7828E-04
N E + 3.734 - 38577 + 3.525
3 ALPHA 0.40321 + 3.0465E-02 - 8.5139E-02 + 3.9369E-02
c Function 2: Polynomial of Order 1
o NORM 17189. = 1350. 0.000 + 0.000
> POLYO1 -9806.4 + 839.4 - 3785, + 3878
[} OFFSET -1.4438 + 0.1375 - 0.000 + 0.000
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4.2.6 Extended Maximum Likelihood fit(O O)

O Extended Maximum Likelihood it0 0000 431 00000000000000000 4.20
000BY - ¢a°00000000000 -3.24830000
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| | yield 0Do000

total 3208
om0 -3.2+8.3 0.235 £+ 0.001
qq 3213+58

aom’ + forr® | -7.5£10.7 | (7.84 4+ 0.06) x 1072(ap7?)
(7.38 £0.06) x 10~2(for*)

KKn° 3.157(fixed) (3.10£0.39) x 10~*
Pw 1.851(fixed) (3.93+0.14) x 1073
K 0.249(fixed) (7.48 £0.61) x 10~*
pp* 0.653(fixed) (1.62 +0.28) x 10~*

0 4.2: Extended Maximum Likelihood it OO0 00O 00000000 ¢K,OO00DOOOODOOO
000000000, KK7% ¢w,¢0p™0 UL.OODOOO0O0O0D0D0O0O000O0O0D0O0O00O0O0OOO0
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B= (4.11)

Bistat(B® — ¢71°) = (—0.54 + 1.40(stat.)) x 1077 (4.12)
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