J/¥ - AA:

2009 Jpsi data
A(A), AA mass cut: bkg rate < 0.5%

rowlNo decay tree decay final state iDeyTr nEtr nCEtr
1 cluster — J/, J/1p — AN A = 7 p,A = 77 p 7T pp 0 59035 59035
2 cluster — J/v, J/1p — ©tn " pp mt T pp 4 133 59168
3 cluster — J/, J/ — 7" pATT, ATT 5 7tp ) 5 30 59198
4 cluster — J/v, J/ip — ATTATT AT 5 72tp AT 5727 p Tt pp 1 23 59221
5 cluster — J/, J/ — nTpATT ATT 5 17 p 7T pp 10 19 59240
6 cluster — J/, J/1p — AN A = 77 py/ A — 7t p T ppy? 8 10 59250




Parameter This Letter

ajy 0.4748 £ 0.0022 = 0.0031
— AD 0.7521 £+ 0.0042 + 0.0066
. a_ 0.7519 + 0.0036 + 0.0024
— a, —~0.7559 + 0.0036 + 0.0030
| ]
Acp —0.0025 £+ 0.0046 £+ 0.0012
[L . 0.7542 4+ 0.0010 + 0.0024
mctruth merec data
h_mctruth h_mcrec - _ h_data
r Entries 200000 r Entries 65899 o 8000— Entries 62425
24000y Wean  -0.0004881 = Mean  0.003293 2 F —— —+— |Mean  0.002198
E StdDev  0.6079 8000~ . —+— |stdDev 04826 g C — StdDev 04768
23000[— E & 7o00—
£ 7000 n
E F — C — e a—
22000[— E 6000[—
F —t— - 6000— C
210001— o 5000—
F 5000 — C
20000{— o F
F = 4000~
E —t —_— — C
19000 40001 r
F E 3000—
18000 — —t 3000(— E
= = 2000/ —
7000, | e e L 2000 e b b b L e B B P R o
-1 -08 -06 -04 -02 0 02 04 06 0.8 1 -1 -08 -06 -04 -02 0 02 04 06 0.8 1 cos(8,)
data
e 1 1200 Ent 'eshfdataamm
data h_data > = i
h_data F Enries 36359 ! 11500 Mean 00006337
§ 220000 Enres 36455 10500 Mean 0002597 H s SdDev 04132
} C Mean  -0.001982 StdDev 04742 1 c
H - StdDev 04712 C 11000 —
i 21000/~ 10000 =
C C 10500 —
20000 = 9500— 100005
19000/— C 9500 —
= 9000 — E
C r 9000
18000— C F
. 5500; 8500—
17000[— r E
C 8000/ — 8000—
E | | ‘ ‘ | | | Coov b b b b b b Ly El | | | | | |
08 08 04 02 0 02 04 08 08 cl b e e L e
100G "6 04 02 0 02 04 06 08 cos(,) 7500—5% 04 02 0 0.2 0.4 0.6
cos(8,) cos(@,)
N n— — RO G ED e SIS cEs s T (CALLE 257 AL FCN=12.0105 FROM MINOS STATUS=SUCCESSFUL 14 CALLS 197 TOTAL
EXT PARAMETER PARABOLIC MINOS ERRORS EXT PARAMETER PARABOLIC MINOS ERRORS =ar FGIEER RAIILIE LGS B
NO. NAME VALUE ERROR NEGATIVE POSITIVE NO. NAME VALUE ERROR NEGATIVE POSITIVE NO. NAME VALUE ERROR NEGATIVE POSITIVE
1 po 4.05291e-01  3.48759¢-02 -3.46744e-02 3.50801e-02 1 po 3.93393e-01  3.42246e-02 -3.40292e-02  3.44227e-02 1 po 4.40338e-01  4.51117e-02 -4.48391e-02  4.53884e-02
2 pl 1.66878e+04 1.29705e+02 -1.29701e+02 1.29709e402 2 pl 8.35029e+03  6.44638e+01 -6.44635e+01  6.44634e+01 2 pl 8.31491e+03 6.80128e+01 -6.80054e+01 6.80194e+01
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__'I"'I"'I 1 T 1 1 1 'I"'__ :‘I;\ D_1__"I"'I"'I 1 T 1 1 1 1 '—_ = - L DL BLELELE BLELELE DL B 1 1 1 1 =
_ ; _E < ook | —+ 3 E} 015 = g r
. i 3 0.06 f- | - < oif —— 3
e, = 0.04 = oos |- E
— —#—‘%’_—{)—:? —— b —= 002+ —— - : ——t —o—3
E E F ——3 0 ——— o -
3 ———= B S —— = : —— ———
: E F —‘{’— E E —— ——]
3 E -002F —— —+3 -0.05 F- =
E_ _+_ _E -0.04 ;— —; -0.1 ;— + DATA | —;
3 E -0.06 - = : =
: —— | 3 3 4 3 015 $ J2BB1 MC =3
:_ 1 1 1 1 1 1 1 1 1 E -0.08 :_ 1 L L 1 1 1 1 1 1 _: F E
1 08 -06 04 02 0 02 04 06 08 1 -1 08 06 04 D2 0 02 04 06 08 1 023 08 06 04 02 0 02 04 06 08 1
cos(8,) cos(6,) cos(8,)
The moment
N, 0.2 3
ulcos(8,)] = (m/N) Z -n [1']\ (5) =
which related to the polarization, is used to compare the i—
consistency between the data and the fit results. Hereby, N =
is the total number of events in the data set, and m = 100 is =
the number of bins in cos(@,) for calculating the moment. S — b
N; denotes the number of events in the kth cos(@,) bin. E — Signal MC
The expected angular dependence of the moment for the = — PHSP MC
acceptance-corrected data reads E
1 59 5 N . + R
a —a. 1 +ay;,cos20, = ] e e A
ul(cos ) == ; v P,(6,). (6) 5 . .
2T ayy -1 -0.5 0 0.5 1

cosf,



J/P = AA:

FCN=-7842.58 FROM MINOS STATUS=SUCCESSFUL 100 CALLS 164 TOTAL
EDM=2.68331e-06 STRATEGY= 1 ERROR MATRIX ACCURATE
EXT PARAMETER PARABOLIC MINOS ERRORS
NO.  NAME VALUE ERROR NEGATIVE POSITIVE
1 a0 3.71856e-01 1.50821e-02 -1.50455e-02 1.51094e-02
2 phi 7.12474e-01  2.68735e-02 -2.65151e-02 2.72336e-02
3 al 7.39046e-01 7.20726e-03 -7.24780e-03 7.16123e-03
_ FCN=-8357.64 FROM MINOS STATUS=SUCCESSFUL 222 CALLS 330 TOTAL
More mc integral: EDM=9.01878e-07 STRATEGY= 1 ERROR MATRIX ACCURATE

EXT PARAMETER PARABOLIC MINOS ERRORS
NAME VALUE ERROR NEGATIVE POSITIVE

ab 3.88541e-01 .50199e-02 -1.49618e-02 1.50704e-02
phi 7.33311e-01 .72348e-02 -2.68418e-02 2.76313e-02
al 7.81009e-01 .57734e-02 -2.53593e-02 2.62770e-02
a2 -7.05108e-01 .34189e-02 -2.37301e-02 2.31831e-02

Parameter This Letter

ay, 0.4748 + 0.0022 + 0.0031
AD 0.7521 = 0.0042 + 0.0066
a_ 0.7519 4+ 0.0036 + 0.0024
a, —0.7559 4+ 0.0036 4+ 0.0030
Acp —0.0025 + 0.0046 = 0.0012

Cyye 0.7542 = 0.0010 == 0.0024




Mean is 3.09956 GeV/c2

L B | T T T = L 350 .
L = Q .
. = > a0 @3.773 GeV E
. —; 8 NI, = 2549.8475 0 .
. 3 9 250 Nig = 15017507 3
L = o -
= S ]
3 o 200 -
A | = = 3
= w -
= 'E 150 -]
. y _E (1>) E
= W 100 =
. = ]
“ E 50 3
. 3 L y ]
2 3.04 R R A AT 0 AP P I .
3 302 304 306 308 31 312 3. 3M6 3-68 VSI 3 302 304 306 308 31 312 314 3.16 318 32
—-\ae
(=(GeV) M, (GeV/c?)
COVARIANCE MATRIX CALCULATED SUCCESSFULLY
FCN=-26066 FROM HESSE STATUS=0K 50 CALLS 1342 TOTAL
EDM=1.42459¢-05  STRATEGY= 1 ERROR MATRIX ACCURATE
EXT PARAMETER INTERNAL INTERNAL
NO.  NAME VALUE ERROR STEP SIZE VALUE
1 a0 -3.12204e-01 5.98614e-04 2.64019e-07 -3.12255e-02
2 frac 4.04139e-01 2.69375e-02 1.47979¢-04  3.33451e+00
3 mean 3.09956e+00 2.00801e-04 4.46116e-05 -4.43967e-03
4 nbkg 1.50169e+02 2.07535e+01 6.45664e-06 -1.54629e+00
5 nsignal 2.54984e+03 5.32012e+01 4.53560e-06 -1.46976e+80
6 sigmal 2.21203e-02 9.92035e-04 4.71669e-05 -8.92746e-01
7 sigma2 6.36610e-03 2.79820e-04 2.43718e-05 -1.92954e+00



FCN=-1022.57 FROM MINOS STATUS=SUCCESSFUL 273 CALLsS 388 TOTAL

EDM=7.62284e-09 STRATEGY= 1 ERROR MATRIX ACCURATE
EXT PARAMETER PARABOLIC MINOS ERRORS
NO. NAME VALUE ERROR NEGATIVE POSITIVE
1 a0 4,18152e-01 4,37350e-02 -4.34372e-02 4.,40513e-02
2 phi 9.10454e-01 9.90488e-02 -9.34870e-02 1.06169e-01
3 al 7.36505e-01 6.14661e-02 -5.94595e-02 6.41932e-02
4 a2 -7.07920e-01 5.92073e-02 -6.15742e-02 5.74860e-02
E T T m
113 -
B1: 186 | ]
B2: 8 S 112 1 M.~
e 15 . ! A/a cut smaller (0.5x)
' ! 1 Mpx cut smaller (0.1x)
B4: 162 g 1110 ¥
2 L i
Bs: 62425 i i
111 -
_.J AR IR .l .| | I L {. M R IR 1.1 ]
1.1 1.11 1.12 1.13
M(pr) (GeV/c?)
Inclusive mc pPIT prA, AA
N e ————— . . . . 0
¢ peiigsoor o W T [T M. = RERRRNREAE |
- - - - - - -
% 114 = A . 6000 % L4 - '8 >l 18
-} . . S r B1 B2 4 116 3 i 1 B2 1 1s
< 1 1°°° 2I< - 3 1 7'+ ;< [ 1114
= 1.12 - {4000 112 |- - e - 12 . 112
ad : = 14 g ; 14
- 4 {3000 - - : 1 dos [ . 1 qoe
T 11k 06 1.1 0.6
11 2000 [ B3 Ba os i B3 B4™ - 04
e i 1000 02 i 0.2
= - - - L L L L L L L L L L L L L
. i Lo w a lgle——— L 0 10§ o8 1.1 1.12 1.14 0
108 x s s L L 1 L 2 L 0 1.08 1.1 1.12 1.14 2
1.08 1.1 1.12 114 M, (GeV/cd) M, (GeV/c)

M, (GeV/c?) 0



Use ete™ = yisr J /WP = VisrAA to check boost

A 500 _l rrjrrojrrrJ]rrryrrrerrrryrreyrrrrrrrrore l_
o F } :
= s } ]
N 400 ++ -
@ ' } .
S I ]
300 [~ _
i - ty -
200 [~ b -
.
1[]0 :_ o + _:
¥
& **o‘. .
pee o 1 a1

R I | [V PR PR TRPRY PR
3 3.02 304 306 308 31 312 314 316 318 32
MAK(GGV)



Use ete™ = yisr J /WP = VisrAA to check boost

My — 10 MeV < M7 < M/, + 10 MeV (~3200 events)

FCN=-412.919 FROM MINOS STATUS=SUCCESSFUL 136 CALLS 204 TOTAL
EDM=2.02962e-08 STRATEGY= 1 ERROR MATRIX ACCURATE
EXT PARAMETER PARABOLIC MINOS ERRORS
NO. NAME VALUE ERROR NEGATIVE POSITIVE
1 a0l 4.27629e-01 5.66516e-02 -5.69542e-02 5.65049e-02
2 phi 8.44224e-01 1.68325e-01 -1.53419e-01 1.94692e-01
3 al 7.56691e-01 3.03684e-02 -3.13280e-02 2.94852e-02
Parameter This Letter
ay/y 0.4748 + 0.0022 + 0.0031
AD 0.7521 £+ 0.0042 + 0.0066
o 0.7519 + 0.0036 + 0.0024
a, —0.7559 + 0.0036 + 0.0030
Acp —0.0025 +0.0046 + 0.0012

Cavg 0.7542 = 0.0010 £ 0.0024
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05

Graph Graph Graph
5 15
[ -
: | =
- n .
— 1_— 1:__
: B =
= o :
- s 05— 1
= x I { S 1 ] o
- C ; _ C -
- + = I 1 of— — i 1 o=
: —1 : a -
- o _——— :
- sl s Sa— 0.5 =
P EFEPETEPE EPEPETE EPITEETE EFEPEFEP EPEEPETE EPEPETETE APEPEETE EF AT R ) AP PRI IR B B I PR R R R o 1 1 1 L L 1 L 1
22 23 24 25 26 27 28 29 22 23 24 25 26 2.7 FE) E) 3
Graph Graph Graph
E B  conExc = 3:—
— PHOKHARA 5__ -
- = E +
- i F 25—
- = :\k\m — :
— &  Baber 4= -
C = 2=
C o E
- 3 15 =
= ? I I = $ + E
il l I Py = » . e
C - R NI =
= 1 s osE-
[ = E
: e e 3
3 oE -- —t— s
e 1y 0 by v ey v by ey Uy v by by by s by il | 1 1 1 1 1 1 1 1 us_.l....l....I....I....I....I....I....I....I...
22 22 23 24 25 28 27 28 29 3 22 23 24 25 76 2.7 28 29 3
T M- M-
Graph Graph Graph
- = 3
- o # CONEXC PHOKHARA C R
= 5 PHSP Iteration 25~ ® phsp bkg ¢ 1‘bkg
- — # cui # viktor : +1 bkg . cul
— 2 & Babar = § viktor ¢ Babar
= - —_— =
= e 5:— Jem—T — . . 15
= E — C
= = p -
3 § =41 E e I } E
= = C
u o E
=2 *E o5~
o - -
C - C
- o o=
- = E
b e e b U b . ] ] ] ] ] ! ! I
5 I R EPEPEPERE EPEPEPE BRI EPEPEPEN SR R SR R
22 22 23 24 25 26 2.7 28 29 . 0.5 Bemtegb - o X T m— = =
=

M-
T
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Fit result:
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Back up
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Use ete™ = yisr J /WP = VisrAA to check boost

M;y — 10 MeV < M3 < M,y + 10 MeV

rowNo decay tree decay final state iDcyTr nEtr nCEtr
1 cluster — (3770),(3770) — J/vvy, J/yp — AAA = 77 p, A — 7t p n T ppy 17 8900 8900
2 string — AAA -7 p A —7'p 7T pp 0 1229 10129
3 string — AX’, A —» 7 p, 2% 5 Ay, A 7 p atr ppy 1 47 10176
4 string — A A - 7 p, 8% 5> Ay, A >t p 7T ppy 2 39 10215
5 cluster — (3770),(3770) — J /by, J/vp — 771" pp Tt ppy 20 16 10231
6 string — 7T°AAA — 7 p, A — 1t p a'rt " pp 6 12 10243
7 string — m pATT AT oty 7T pp 3 10 10253
8 string — ntpATt ATT 517 p 7T pp 9 9 10262
9 string — L°8°, 8% 5 Ay, 2% S Ay, A s pA—atp 7t ppyy 8 5 10267
10 string — wtn " pp 7T pp 5 5] 10272
11 cluster — ¥(3770),%(3770) — J /oy, J/¢p — m pATH AT 5 nfp Tt ppy 19 4 10276
12 string — 7°ALY A - 7tp, 20 5 Ay, A 5 np alnt T ppy 13 4 10280
13 cluster — w(3770), ¥(3770) — J /4y, J/¢p — AN, A — 7 p, A — 7 y/ atr " ppyy! 26 4 10284
14 cluster — 1(3770), ¢(3770) — J/uy, J/¢p — 7 pATH ATt 5 77 p ata T ppy 22 3 10287
15 cluster — (3770),¥(3770) — J/¢y, J/v — AN A — e Dep, A — 7P e~ v ppy 21 3 10290
16 cluster — 1(3770), ¢(3770) — J /iy, J/¢p — 7= A’p, A® — 77 p ntn T ppy 18 2 10292
7 f_\hiti:;; (3770),(3770) — J /vy, J/0 —= ney, ne — AA A — 77 p, T Py 95 9 10294
18 string — pphi(1170), h1(1170) — 7~ p*, pT — 7" a'rt " pp 10 2 10296
! _
19 fﬁt?—sz;@éwmm) =y = Xerys Xer = Sy, T — AA, T ppYYy 31 2 10298
20 string — pphi (1170), hy (1170) — 7~ pT, pT — 77 74" a'rtr ppyt 12 1 10299

Bkg rate ~ 2% (qq bkg is over-estimated.)
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Use ete™ = yisr J /WP = VisrAA to check boost

Events/0.2

Events/0.2

M 10 MeV < MES9"
]/ eV = Mpp
data

h_data
E Entri 3190
450 + Mean  -0.01244
E Std Dev 0.4541
400—
350
300 ——
250= Raw data
200
150
100
50;— | | | | | | | | |
g s hoa 02 0 02z 04 06 08 1
cos(#,)
data
h_data
C Entries 2850
[ Mean -0.02113
1700 :_ Sid Dev 0.4664
1600
1500~
1400—
1300—
E P I | X | |

I
[=]

E"A

06 0.8

cos(B,)

< M,y + 10 MeV (~3200 events)

mcrec
h_merec
E Entries 200000
03— e —
= _— Mean 0001185
C StdDev  0.448
C . — —_—
0.25—
02— . I
0.15—
0.4—
0.05—
Eroa b b by b b by b by Loy
-1 -08 -06 -04 -02 0 0.2 0.4 08 1

FCN=9.51293 FROM MINOS

EXT PARAMETER
NAME

NO.
1 po
2 pl

VALUE

EDM=1.15158e-07

2.57046e-01
1.41731e+03

PARABOLIC
ERROR

1.19139%e-01

3.94550e+01

STATUS=SUCCESSFUL

MINOS ERRORS
NEGATIVE

-1.16732e-01
-3.94474e+01

POSITIVE
1.21685e-01
3.94615e+01

13

data
~ i h_data
o 2000— Entries 1443
2 = Mean  0.01221
] - Std Dev 0.58
- 1800:—
> L
too0 } + | -
1400:— ____ |
12[)0;
—: I I—G‘.BI : I—OIBI I I—UI.JI ‘ I—G‘.2I : .é. I ‘0.|2I I I0‘4I I IO.IB‘ = -Iclns‘(ﬂl ]1
16 CALLS 122 TOTAL
STRATEGY= 1 ERROR MATRIX ACCURATE




Use ete™ = yisr J /WP = VisrAA to check boost

Moy

2 l l ™rT l ™TrT ' T l ™T I'I ™TrT ' l l :'\ -I ™ l l ™rT l ™TrT ' T l ™ T 'I ™rT ' ™T l l - }—\ :
3 A c s 2 S 02
[ o 0.1F - + E
01 - C ] > 015F
" ] - ] c 3
- . 0.05 |~ — 01
0.05 2 X . . 0.05 + ——
N e h o ¢ ——_b__.'_ — — - —b—_._
oo ———— —— ———0 s . —— S E ®
. —— - -0.05 - - 005
. . : + ] -01F  } DATA
005~ = ~0.1p= - C
or +: O1E } . 015F  $ J2BB1MC
: : -0.15 C —- -0.2 E_
ELA I TP P N IS PP PP P P = SIS PP P P [PPSR P P E
-1 -ne —06 -04 -02 0 02 04 06 08 1 -1 -n& —06 -04 02 0 02 04 06 08 1 1 08 -06 04 02 0 02
cos(6,) cos(6,)

PRL 129 131801 (2022) The moment

02p
015E uleos(64)] = (m/N) Z(n"’ —n3y).  (5)
0.1
cc'?>< 0. 052_ which related to the polarization, is used to compare the
8 0 E consistency between the data and the fit results. Hereby, N
= _0.05 = is the total number of events in the data set, and m = 100 is
_0.1F i[s’g:al e the number of bins in cos(@,) for calculating the moment.
_015E — PHSP MC N; denotes the number of events in the kth cos(@,) bin.
E The expected angular dependence of the moment for the
5 acceptance-corrected data reads
- . . . _ - + ay,,COS”
%3 05 0 0.5 1 u(cosBy) == . . 2Py (0)). (6) 14
cosf, S+ ay,



	幻灯片 1: 加粗斜体 大写 J 除 加粗斜体 Psi 渐近于 粗体 大写 lambda 粗体 大写 lambda bar :
	幻灯片 2: 加粗斜体 大写 J 除 加粗斜体 Psi 渐近于 粗体 大写 lambda 粗体 大写 lambda bar :
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	幻灯片 14: Use 加粗斜体 e ...次方 加 设备控制 4 加粗斜体 e ...次方 减 渐近于 加粗斜体 gamma 下标 加粗斜体 大写 I. 加粗斜体 大写 S 加粗斜体 大写 R 设备控制 4 设备控制 4 加粗斜体 大写 J 除 加粗斜体 Psi 渐近于 加粗斜体 gamma 下标 加粗斜体 大写 I. 加粗斜体 大写 S 加粗斜体 大写 R 设备控制 4 粗体 大写 lambda 粗体 大写 lambda bar  to check boost 

