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Abstract

Proton Identification

Inclusive A sample are used to determine the Proton Identification efficiency
and related systematic uncertainty for the Belle experiment. The number of
tagged A’s can be estimated from the reconstructed mass spectrum of proton
and 7~ from A decays. We compare momentum-dependent efficiency between
Data and MC with various proton identification criteria. Background events
from Kg and v’s are rejected properly using kinematical information. In the
study, we used on-resonance data from EXP7 to EXP49, corresponding to an
integrated luminosity of 492 fb~!. The results indicate that the performance
of proton identification at B ﬁfs[qr J’cé(s%‘ﬁb.ﬁ& qnd the associated systematic
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Chapter 1

Particle physics

1.1 Standard model
Since 1897 J. J . Thomson discov 4._t-héf.@re(|:tron, people know all matter in
the world consists of fundament Ii;el—lﬁ"r;feq;.l For explaining the interaction
force in a nucleus, many_people rewf{ﬁ_em&ie ves into.the study of fundamen-
tal particles. After decades? efforts, the Sta ard Model‘ of particle physics,
which consists of both qifahtum echanicsaéknrfd special relativity, was formu-
lated in the 1970’s. Standard Mpdel,x aka SM, tells us all matter is made

out of three kinds of elementary .particles: 6 kinds of leptons, 6 quarks in

)

different flavors, and 4 mediators to form 4 basic forces between particles.

Every lepton and quark is spin 1/2 particle and gets its own anti-particle,
which has all the same properties expect for the opposite charge and flavor
number. Leptons are classified according to their charge and fall naturally
into 3 families (or generations). Quarks are similarly classified according to
charge, but besides that, they get 6 flavors. Table. 1.1 shows the elementary
particles. The anti-particles, or antimatter, are outnumbered by matter, and

we will discuss this in CP violation section.

Table. 1.2 shows 4 mediators for interacted forces: photons (), which are

exchanged between charged particles to create electromagnetic force; W and



7, which are exchanged between particles to create the weak force; gluons

(g), which are exchanged between colored particles to create the strong force;

and gravitons, which are exchanged between particles to create the gravity.

The discovery of graviton is still proceeding, so the SM is not complete yet.

quarks Mass(speculative) |
Spin:1/2 Bare Effective
Generation | Flavor | charge In baryons In mesons
1]d -1/3 7.5 363 310
u 363 310
s 538 483
c 1500 1500
b 4700 4700
Ll > 23000 > 23000
leptons
Spin:1/2
Lifetime
00
00
2.197 x 107
00
3.3x 1071
00

Table 1.1: Properities of"quaff{s &hd leptong- Iﬁg%{h MeV/c?, charge in unit

of proton charge, lifetime in aseg_on}l el <] o
Force Mediator | Spin/Parity | Mass Lifetime | Charge
strong gluon 1~ 0| o0 0
electromagnetic | photon(vy) | 1~ 0] o0 0
weak wW=,29 1-,1" 81800,92600 | - +1,0
gravity graviton | 2% - - -

Table 1.2: The properties of mediatons, mass in MeV /c?,
proton charge, lifetime in second

charge in unit of




1.2 CKM matrix

Unlike the electric charge carries the electromagnetic force or the color par-
ticle carries the strong force, There is no such particular name to let people
know which particle can produce the weak force [6]. So far we know all
quarks and leptons participate in exchanging W+ or Z° and create the weak
force, e.g. (B decay. The lepton weak vertices involve only the leptons of
the same generation. Similar with the lepton weak vertices, the quark weak
vertices are allowed to operate only within its’ own generation. But unlike
the lepton weak vertices, when weak force happens, the definition of quark
generation is not the same as th?t_ we pr%ginally introduced in the previous
section. Concerning with Ehé vx;eak.rforce thgre‘w _Jl be a little skewed of the

generation of quarks. Inbt(?ﬂd of 12 — . Wi
iy : --
& o T (1.1)
1y 1 )
'l.\_.. i 1 =
i -
now the weak force c =
W Y 8
'..I X M‘ (1'2)
—'.'_ '\.{(\: ] Sl
_-._-. £ 5T
_f 'F'.l" i g
where the d’, s°, b’, are’ hpear comblnaﬁons lm'lthls formula:
oo
d/
8/ VCKM S (1 3)
b b
Vud Vus Vub
Vekm = | Ve Vs Vi (1.4)
Via Vis Vi

The Cabibbo-Kobayashi-Maskawa(CKM) matrix, which was first intro-
duced by N.Cabibbo, M.Kobayashi, and T.Maskawa in 1973, is a 3 X 3 matrix.

3



CKM matrix shows us how quarks change their flavors via weak force. It’s
a unitary matrix, in which each element is the coupling strength between
quarks and W or Z bosons. Wolfenstein introduced us a way to substitute
A = sin0- into CKM matrix:

1—(X%/2) A ANp — in)
Vekm = - 1—)2/2 AN? +0(\)  (1.5)
AN(1 —p—in) —AN 1

For CKM matrix is unitary, we can get:

=

"- # I _HH. o

|ZV* o T égk

Fig 1.1 [5] showél'fhe geom
matrix. - " E

(p.n)

‘ VY
Va Vi

0,0) (1,0)

Figure 1.1: The unitary triangle

1.3 CP violation

When an operator H acts on a system and causes no change, we'll call it has

H “symmetry”. A parity operator (P) can turn a right hand system into an

4



upside-down and backward left hand one. So far we know all neutrinos are

left-handed particles, and all anti-neutrinos are right-handed particles.

For quarks we know they all have positive intrinsic parity, and anti-quarks

have negative parity.

Charged conjugation (C'), is an operator which can change the sign of
charge. In other words, C can convert a particle into its anti-particle. CP
operator is a combination of these two operators. For example, CP turns
the left-handed anti-p into a right-handed p. Although we knew the weak
interaction violates the C' or P symmetry, but scientists still believe the CP
symmetry until Christenson discoyered-the K decays into two m. Nowadays
we know the electromagneti€ and strong interactions remain invariant in CP
conjugation, but there will-be a 'Slig;,"htly' ';_'/_'f_ola‘gion m some weak decays. We
call this the CP violation. CP wiolation rﬁéén.éf‘.che universe treats particles
and anti-particle uneq'l:l'a;l dnd gauges diffexent .lifé:__-:time of them. Perhaps

it is a solution for us to explaiil eilr dominates the world and why

anti-matter is almost gone? |

M\

o R |
4

1.4 B meson ﬁﬁqlBaryon]lL’;_B?décays

[

Mesons are particles with quark and antizquark. B is a meson with one b anti-
quark in it. The other quark in B is called spectator quark, which have much
fewer mass than its companion. Since 1977 the new Y resonance, T(45),
was discovered, scientists obtained plenty of BB pairs from it to do further
study of CP violation. Measurement of spatial decay distances of B and B
can tells us the time (lifetime) difference between them, and let us get more
information of CP violation. Nowadays particle accelerator collides electron
and positron to create Y(45) and obtain BB pairs (ete™ — Y(4S) — BB

).

T (4S5) resonance is above the threshold of BB pair, in which we got B

mesons with mass of 5.28 GeV/c?. B meson decays are always described by



the b quark decay, for example, b — c or b — s7.

b — c transitions or other charmless transitions are detected usually
in B mesonic decays or B semi-leptonic decays. According to mesonic B
decays scientists can determine CKM unitary triangles. In comparison with
them, the baryonic B decays are not of so much interest by people. In
1987, there were only two B charmless baryonic decays B~ — ppr~ and
B - ppr ™ were measured by Argus, but soon ruled out by CLEQ, also
nobody have ever seen two-body charmless baryonic B decays, which are
important for understanding the CP violation more. All experimental and
theoretical activities of charmless baryonic B decays faded away after 1992,
until 2001 W.-S Hou and A. Soql_pres'gnf &,.QXPlanatlon of why we can’t detect
them. In 2002, the first ch&;‘mless ﬁhree— dy bzir.yonlc B decay BT — ppK*

§ P

was detected and conﬁrf"neéf +h QEHO now many other three-
body charmless bar?on;_c ays are o fgnd" there is still lots of

unknown to dlscov,gr. wFp '.X_ {-\ s o,
= & . {"' |

i.

. i .-'__I.“"'__:‘u 5

H“‘—" €
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Chapter 2

KEK B-Factory

2.1 KEK accélé‘r_atbr

. o~ ) g
The Belle Collaboratlon 18 anllﬁf“;\r.mtfcin | collaboratlon with more than
400 physicists and engineers. nce:_'mgﬁ th KEK B-Factory, aka KEKB,
the energy-asymmetry. collider Tsui'ﬂuba ]h;l%s been colliding 8 GeV electron
and 3.5 GeV positron and creating T(4S) ta iecay into BB pairs until today.

he luminosity at the order of

>

The goal of accelerator’s tesign is gettlngll
103em~2s71. This kind of orderiean giveius about 0.8 million BB pairs
a day. But after some improvements, KEK can achieve the luminosity of

1.5 x 10**¢m 257! and produce about 1 million BB pairs a day.

Fig. 2.1 show a schematic plot of how the electron and positron collide. It
a 3-km-long storage ring synchrotron using magnet to bend beam and making
them only cross at the interaction point (IP) in the Tsukuba experiment hall.
There is an cross angle of +11 millirads between electron and positron for
getting higher luminosity. Low-energy beam line is aligned with the z axis
because the bending effect of low-energy particle is larger than high-energy
particle. You can get more detail in the homepage of Belle [7] and KEK [8§].



HER : High Energy Ring
LER : Low Energy Ring

%
o,
£
=
e

-0 Positron Target

Electron
Source

Figure 2.1: The schrmatic plot of KEKB synchrotron



2.2 Belle Detector

The Belle detector is a large particle detector constructed around a 1.5 T
superconductor solenoid and iron structure surrounding the KEKB beams at
the Tsukuba interaction region. It consists of several sub-detectors, which
are in charge of different tasks. From the inner part to the outer part, we will
introduce these sub-detector one by one. B meson vertices are measured by a
silicon vertex detector (SVD) situated just outside of a cylindrical beryllium
beam pipe. A 50-layer central drift chamber (CDC) provides the tracking of
charged particles. Outside the CDC, aerogel Cherenkov counters (ACC) and
the time-of-flight (TOF) are equipped radially. Electromagnetic showers are
detected by electromagneti¢ calorimeter (£CL); which is an array of CsI(T1)
crystals. K, and Muon detection'system ('KLM) in the iron return yoke takes
the responsibility for detecting g and K L'pér{iéles. ‘As for the small angle
forward and backward-;;).arti.cles_fwe\arral}g'e\the exfféme forward calorimeter
(EFC) to catch them. Table. 2.1 the ﬂgr rmance parameters expected for
all the Belle sub-deteétors. Fig. 23;551&"' ig 2.3 8how the structure of the
Belle detector in 3-D -and'in side vie\ﬂi_Yoq' fan get -more detail in the Belle
ar | ™ S

Rl =

detector introduction web.

o

(1]
W]

Detector Type = o ContkLEation Readout Performance
Beam pipe Beryllium double wall || |~ Cylindnical r =20smm | - He gas cooled
0.5/2.5/0.5(mm) = Be/He/Be
EFC BGO Phbtodiode readout segmentation 160 x 2 RMS energy resolution
32"in ¢;"5'ih 0 3 7.3 % at 8 GeV
. . 5.8% at 3.5 GeV
SVD Double-sided Si strip Chip size: 57.5 X 33.5mm" $:40.96k 80 um
Strip pitch: 25 (p)/50 (n) micro m z:40:96k
3 layers: 8/10/14 ladders
CDC Small cell drift chamber Anode: 50 layers A:8.4k orgp = 130pum
Cathode: 3 layers C:1.8k o, = 200 — 1400pum
r = 8.3 — 86.3cm ﬁ%ﬂ%:03%¢p?+l
—77 < z < 160cm S4E /de = 6%
ACC Silica aerogel 960 barrel/228 end-cap Npe > 6
FM-PMTreadout K /pi separation:1.2 < p < 3.5 GeV/c
TOF Scintillator 128 phi segmentation 128 x 2 =100 ps
r=120 cm,3-m long K/p separation ; up to 1:2 GeV/C
TSC 64 ¢ segmentation 64
ECL Csl Barrel:r = 125 — 62cm 6624 op/E =13%/VE
(towered structure) End-cap:z=-102cm and +196cm 1152(F) opos = 0.5em/VE
960 (B) (E in GeV)
KLM Resistive plate counters 14 layers ¥ : 16k dphi= dsida=30 mr
(5cm Fe and 4cm gap) ¢ : 16k for K,
2 RPCs in each gap 1% hadron fake
Magnet Supercon. Inner radius=170cm B=1.5T

Table 2.1: Performance parameters expected (or achieved) for the Belle de-

tector
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Figure 2.3: The schrmatic plot of KEKB synchrotron
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2.2.1 Beam Pipe

Beam pipe is the place where beams collide and create plenty of particles
of high luminosity. For getting a precise measurement of decay vertices, we
should make beam pipe thin to let the vertex detector close to IP point. The
central part of beam pipe is a double-wall beryllium cylinder with an inner
diameter 40 mm and a 2mm gap between inner and outer walls. There is
Helium gas filled in the gap for cooling the beam-induced heating at level
as high as a few hundred watts. The 0.5mm-thickness inner wall supports
the machine vacuum. There is a 20mm-thickness goal sheet attached outside
the outer wall to reduce the low-energy X-ray background. Fig 2.4 shows
the cross-section of the beam pipé in the IP point. Moreover, there are some
masks in the outer part to Slliéiding pflir.ticle background from the direct
hitting by the beams with the beam pipe.. You can get the structure of those
masks in Fig 2.5. & V. A~ »

=i | |I,'H-..

Figure 2.4: The cross-section of the beryllium beam pipe at the IP
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Horzantal { mm)

Dt anog from 1P ({mj

Figure 2.5: The arrangement of the beam pipe and horizontal masks

2.2.2 Silicon Vertex Detector (SVD)

o LI LT

SVD sub-detector uses Dguble—&d!ed Sll;e,g)ﬁ. S’Zr'_\;p Detectors (DSSD) with
a Double-Metal-Layer (DM;L_) re ctug;‘e:gts the detector’s element.
There are 32 laddersxwhlch s in e&ch one of them. The

DSSDs in different; layers | Conta ns 3 la L_yers of DSSDs and
covers 86% of full solid - t Jc"he-;qslew version SVD2
contains 4 layers of D = 6 < 150° with better
: e1-t &dllfference distribution of

efficiency. For precfsé m t o
B Meson, we require the V utlon.,lof 100pm. SVD strip
will get high yields and go_pfi"'s /Nxatio, ih‘_an Ina,lsch the tracks detected by
CDC. A matching track is d‘éﬁﬁegr as a CP@ track can be matched with at
least 2 SVD hits. SVD is equipped close to the IP point, which means SVD

gets more radiation. But tracks-matching efficiency is also better than 98.7%

pI"OPl

after one year operation. Fig. 2.6 shows the configuration of SVD.

12



Figure 2.6: The configuration of SVD

M5 screwX4

=
=1

;U—*—%

740mm

.

765mm

EFC Forward Side-View
Figure 2.7: The side view of forward EFC

Figure 2.8: The 3-D view of the forward and backward EFC detector
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2.2.3 Extreme Forward Calorimeter (EFC)

EFC sub-detector mainly detects electromagnetic showers of photon and elec-
tron in the small polar-angle region. It can detect the beam, monitor the
luminosity, and tag for 2-photon physics and tag for B decays. The covering
range of EFC is forward 6.4° < 6 < 11.5°, and backward 163.3° < 6 < 171.2°.
The measurement of EFC is important for B — 7v or 2-photon physics. For
the highly exposure of radiation, we use the Bismuch Germanate crystal
calorimeter (BGO,BiyGe30;5) to construct EFC. BGO crystals are shaped
in trapezoid , and arranged 32 ones in ¢ direction, 5 in 6 direction. They
construct the cone-like EFC which is show in Fig. 2.7 and Fig. 2.8.

2.2.4 Central Driftf Chamber(CDC)

CDC sub-detector can-':réc.onstrlﬁgt\qhargiéd&particléé,'. for that reason it can
provide us two primary measue _E-":Eﬂehransverse momentum Pt from
the curvatures, and the dB/ dz distri 1utioL1lfor par.t.i.cle.identiﬁcation. Fig
2.9 shows the overview’ of €D structute. ile mner'radius is 103.5mm and
the outer radius is 874mu:; b, }1 pDC cham‘) pcontains 52 cylindrical layers
organized in 13 super-layers: Fach super-layer ‘¢ontains either stereo or axial
layer. Those layers are pla‘ce(i in ’alway to-let_the'whole CDC contains 8400
drift cells which are nearly square.“Fig. 2.10 shows the cell structure and how
they distribute in the cathode sector. In the chamber we fill the low-Z gas,
which is 50% helium-50% ethane here, to reduce the Coulomb scattering.

We require CDC to have spatial resolution range from 120 — 150um, and
the momentum resolution better op;/Pt = 0.5% - V1 + Pt2 for all charged
particle with Pt > 100MeV/C in the polar-angle region 17° < 6 < 150°.
The de/dz measurement result of CDC is shown in Fig ?? and provides a

tool for K — 7 separation in the momentum range below 0.5 GeV/C.

14
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Figure 2.9: The CDC configuration

Figure 2.10: The CDC cell structure and the CDC cathode sector configura-
tion
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-ﬂ-%ﬁ

Figure 2.12: Schematic drawing of a typical ACC counter modules of barrel
and endcap parts
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2.2.5 Aerogel Cherenkov Counter (ACC)

The primary goal of ACC is to separate m and K particles from 1.2GeV/C
up to around 4GeV/C by Cherenkov light. Cherenkov light occurs when the
particle moves with a higher speed than speed of light in material, like the
aerogel in ACC counters. For that reason in our ACC counters we chose the
aerogel have index of refraction such as n > 1/ = /1 + (m/p)2, where m is
the mass and p is the momentum of the particle. The indexes of refraction
are different dependent on the counter’s spatial position. Fig . 2.11 shows the
arrangement of ACC in our detector. ACC contains 960 counters modules
in barrel part, and 228 counters modules in endcap part, which cover polar
angle 17° — 127°. Fig. 2.12 shows the ACC counter in the barrel part and
endcap part. Each Counter_.con£ai'ns o .br' 6 sheets of 2cm aerogel, and 2
FM-PMTs for barrel part, E'i F MEPMTs fbi;'enaehp part.

.

. i II:"'HI
5 | I| l-'-\"'|
2.2.6 Time of Flight ( 2t
= )

' l
The TOF got 2 tasks! to identify gi-z chatged 'pal.‘."c.icl_es with momentum
below about 1.2GeVi/C' i and rthe trigge%
TOF to have time resolution of T007ps,“which:means a 1.2m flight path.

ysteni’ For trigger we require

TOF can gets time resolution. in “this level and cover almost 90% of particles
produced from Upsolon(4S) decays." TOF contains 128 TOF counters and
64 TSC ( trigger scintillation counter, which avoid pile-up ) and covering
range 17° < 6 < 127°. Fig. 2.13 shows a module with 2 TOF and 1 TSC.
For particle identification TOF use the formula below to calculate the mass

of every track:

1 cTtwe,bs?
Mg, = (75 = 1) = (———

iz —1)P?

Lpath

Where P and Ly, are momentum and path length of particle determined

by CDC track fit assuming the g mass, and T'°° is time walk correction to

17



get a precise observed time. Fig. 2.14 shows the mass distribution from TOF

measurement of particles with momentum below 1.2GeV/C.

2.2.7 Electromagnetic CaLorimeter (ECL)

ECL is designed for detecting energy and position of photons up to in the
low momentum range, especially for those with momentum below 500M eV
or up to 4GeV. With the dE/dx results of CDC and light yield of ACC,
ECL is useful for electron identification too, which is dependent on a com-
parison of charged particle tracks momentum and the energy it deposits in
the electromagnetic calorlmete.p; TECL"" cai}t?ms CsI(T1) crystals with sizes
in a range from 44.5 x 4416mm 'tc; 70.8% __i_ 70. 87nﬁ12 for the front faces, and
from 54 x 54mm? to 82 >< 2 fa‘@s Trhe size range of crystal
is considering with phq—_-._pps'
tion. We arrange Csl El“f;;ls als i ' i i i*ﬂ 15 shows. The whole

calorimeter is comléi"isgd f a 31 inner ad_llus'-barrel section. Po-

lar angle covering range 1 : 1 solid-angle coverage of

91% of 4 m. We lisfis:(")'ﬁie %\2
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Figure 2.13: The dimension of a TOF/TSC module

Figure 2.14: The mass distrubition OF measurement for particle mo-

mentum below 1.2GeV/C

2.2.8 K and Moun detection system (KLM)

KLM is designed for identifying K9 and p* in the momentum range of
p > 600MeV/C'. It covers polar angle in a range of 17° < 155°, and contains
15 layers of RPCs (glass-electrode-resistive plate counters) and 14 layers of
4.7cm thickness iron plates arranged alternately in the octagonal barrel re-

gion. (in the forward and backward endcap region we arrange 15 RPCs and
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Item 0 coverage 0 seg. ¢ seg. No. of crystals

Forward end-cap 12.4° — 31.4° 13 48-144 1152

Barrel 32.2° — 128.7° 46 144 6624

Backward end-cap 130.7° — 155.1° 10 64-144 960

Table 2.2: Parameters of ECL
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Figure 2.16: The cross-section of KLM superlayer
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14 layers of iron plates in it). Fig. 2.16 shows the cross-section of a KLM
super-layer. KLM gets the position resolution of 1.2cm and angular reso-
lution better than 10 mrad. Actually KLM can’t detect energy of K, so
we get the K energy information from comparing CDC tracks with KLM
clusters. KLM is also useful for p identification, for it can be penetrated by

them easily.
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Chapter 3

Introduction

- 2 ’
There is a very unique féatﬁre gmtl)out ¥4 m.eson-xg_i'ecays due to the large mass
of B meson, namely, decays containing a bdry-on anti-baryon pair in the
final state. In Belle e’iﬂefimerﬁs_\'v;e h vex"large amount of BB pairs and
have observed many new'B ded mﬁfreshcbllltammg baryons. Most of those

baryonic decay chains endsup Tv th pﬁto‘tontjt ;|80 the detector performance of

| E

In this study we use kmematlcally tagg]‘ed A sample with A — pr~ for

proton identification is very 1 rtan

both data and Monte Carlo (MC) in order to Check the performance of proton
identification. The data sets used._ are from EXP7 to EXP49, corresponding
to an integrated luminosity of 492 fb~1. The MC samples consist of charged
BTB~, mixed B°BY, continuum charm and uds events in the ratio of 0.5 :
0.5:1:1.6. The MC events are generated according to different background
files for runs of real data. The MC data size is about the same as the real
data. The Belle library version b20060529-2127 is used for our result (we
only used libray version b20090127_0910 in the region of forwards endcap to
check the disagreement between MC and Data around proton momentum
2.0GeV)

Likelihood ratio method is applied using products of probability functions
obtained from CDC, TOF and ACC with different particle hypothesis, i.e.,

charged pion, kaon, or proton. The definition of different likelihood ratios
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and the input values for the particle identification function called are listed

below:

o Ly = Ly/(L,+ L) : atc_pid(3,1,5,4,3)

® Ly = Ly/(Ly + L) : atc_pid(3.1,5,4,2)

We use the information from Mdst_vee2 panther bank, with kind()=2 to
select for A (A — pr~ candidates , and kind()=3 for A (A — pr*). This
panther data bank is filled by kinematic fitting using two opposite charged
tracks with vertex away from the ;mtfena.ct}_on oint (IP) and mass consistent

with A. ; |.- oy N
A iy s = o
& = F B

The momentum ar‘fd tﬁg

yitions. of A heavy daughters

are shown in Fig. 3.,,-1 Th’ u F{Tﬁles-.can provide proton
identification with '?;Ir_lome tum er region up tG‘~4GeV Note that
the statistics at high momentu . B
2,
x 102 L Fay
oA
10000 F |:-~-
x102 e (Gev,/C)

5000 =

4000

3000

2000

1000

Coe v v b v b vy S T I T NSNS S RS
—1 —0.8 —0.6 —0.4 —0.2 o Q.2 0.4 0.6 0.8 1

cos(polar angle)

Figure 3.1: Distribution of candidate pronton momentum and polar angle in
the Lab frame.
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Invariant mass distribution of A with or without proton identification
criteria (good A selection with L,m > 0.1,0.9 ) are shown in Fig. 3.2. The
A signal peak is narrow. The mean value is 1.1157 GeV which is consistent
with the official A mass from particle data group [1]. Its mass resolution is
within the range of 0.5-0.8 MeV. Without proton criteria, the background
shape is nonlinear and quite different from those with identification criteria.
After PID cut the background is about flat even the PID cut is just the
loosest one (> 0.1).

x 102
1200

1000
800
600
400

200

20000
17500
15000
12500
10000
7500
5000
2500

1.105 1.1 1.115 1.12 1.125 1.13

Me_g,

Figure 3.2: Reconstructed invariant mass distribution from proton and 7.
(a) Without any criteria; (b) With good A level 1 cut and likelihood ratio
cut.
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Chapter 4

Selection of A

- 2 ’
From the Mdst_vee2 bank Whel_"el vertex ﬁt.g information was stored by using
two oppositely charged tracks't(') reconstruct lbng lived particles like Kg, A,
or A, we obtain a A samp]e of "'_7"‘-.>< 10|.7"- The corresponding luminosity is
about 492 fh=! which contains ( 345513; V{004 X 10 BB pairs. There are
lots of fake A’s in our sample. | Some TC{I]({)D criteria are applied to reject

fake A in order to reduce the ﬁre size- _.d Jpltam cleaner A sample.

4.1 Selection critetia .

o
(]

The A finder use 4 kinematics variables for A quality cuts. We use the good
A level 1 cuts [2] to get better signal to background ratio. Selection criteria
are given in Table. 4.1, where zdist is the separation along z-axis of the two
daughter tracks (presumably proton and 7), dr is the minimum distance
between the daughter tracks and the Interaction Point (IP) in the x-y plane,
dphi is the angle between the vertex vector (from IP to A vertex) and the A
momentum vector, and fl is the distance between IP and A vertex in the x-y

plane.
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Table 4.1: The good A level 1 cut

A Momentum (GeV) || zdist (cm) | dr (cm) | dphi (radian) | fl (cm)
> 1.5 < 12.9 > 0.008 < 0.09 > (.22
0.5-1.5 < 9.8 > 0.010 < 0.18 > (.16
< 0.5 <24 > 0.027 < 1.20 > 0.11

To further purify our A sample, after the good A level 1 cut, we check
the proper fly distance. Definition of proper fly distance is:

dproper - dTLab/7 - erab X (C/UT) - erab X (MA/PT) X c

= ? -
4 .'I_E--;-_ Foie _-":"-: e
o v EF B e
. 4 = ¥ G, .
In the above equation, Pp.is mentum of A, drpy is fl as

13;51:['6 Lab frame. Fig. 4.1

explained before, and . is t
is the distribution ‘E\)'_f i‘an per
longer than AOOPm_'_-'F:ITF‘ rejected i

L L L L L L L
150 200 250 00 550 a00 450 soo

proper distance(em)

Figure 4.1: Proper fly distance of A event with good A level 1 cut

4.2 Nonlinear background

The nonlinearity of background shape shown in the A mass plot caused by Kg
and v are investigated in a previous proton identification study [3]. Fig. 4.2
shows background shapes for different track momentum. We can use some

kinematical constraints to cut off those fake A.
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Figure 4.2: Nonlinea_?itg(_ of /
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= "h
4.2.1 rejectiq_nx_g), -~
.'-_ LT Y "\‘"'b.
Frlel
Fig. 4.3 shows the Kg_feg\\ 2, 'fhlg data sample is taken

from A (Mdst_vee2 bank"’wnﬁ'ﬁooﬂ'f/\ leveL ]{_ cut a,Lnd proton mass is replaced
i

by 7 mass. """_.f_‘.a S

Just like previous study, we also got a clear enhancement of Mg, .,
near 0.497 GeV. We use a cut excluding particles with 0.485 < M, < 0.51
GeV to reject Kg feeding into A. Fig. 4.4 shows effect of Kg rejection upon
proton momentum with and without proton identification cut. Fig. 4.5 shows
both the effect of K¢ rejection upon background and upon signal in different

proton momentum bins.
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4.2.2 rejecti('-')""h‘o'f

Just like some Kg can feed‘x @m\mfirfpﬁqs-sc;{nlb v’s can convert into
ete  pair in the detector a‘n(j, mlsﬁenmﬁeéfas pfo‘ton and 7. Fig. 4.6 shows
the plot of M, o+ —e-) and We"'rgot a.iclé!ar enhancement near 0 point. We
cut off events with M +.- < 0.05 GeV to reject v feeding into A. Fig. 4.7
and Fig. 4.8 show effects of v rejection against proton momentum with and
without proton identification cut, and against invariant mass of A in different

proton momentum bins.
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Figure 4.4: Effect of rejecting Ks against proton momentum; (a) without
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Figure 4.5: Effect of rejecting Kg against invariant masstrue for A (left hand
side) and fake A (right hand side); (a)(b) P, :0.2-0.4 GeV, (c)(d) F,:0.6-0.8
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Chapter 5

Fit A Yields

PID criteria is usu&lly e ba kground shapes without

PID criteria are quite d i ' es h PID selection cuts, a
small distortion dué'é tob causes 'vf;héresultant efficiency

bigger than 100%. IIL.Ord{Q' id this kind o iﬁﬁ‘a’ciqhs we don’t fit those
plots without PID Crlterla ,JTOJ' t t'é‘;l'. number of A’s without PID

criteria, we trust the MC t,ru;e A efﬂcmncf of L P D2 6 1 and use the following

equation to calculate it: GE [ Eoy Ll

NDataSethp>O = NDataSethp>O.1 X (NTrueApr>0/NTrueApr>O.1)a

where L, stands for L, for pm separation and Ly g for pK separation.
In other words, the data and MC efficiency are actually fixed at L, cut at 1.

The criteria to choose MC TrueA are :

1 ID number is A.
2 ID number of daughter with positive charge is proton.

3 ID number of daughter with negative charge is 7.
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5.1 Momentum binning and PDF in the fit

From Fig. 4.2 we know shapes of A mass resolution and background are
dependent on track momentum. So we divide our sample into 11 bins of
proton momentum for each EXP number. Table 5.1 shows the corresponding

binning for different proton momentum ranges:

Table 5.1: Binning of proton momentum

Bin | momentum range (GeV)
04<p<06

r&.6<fpﬁ<%l
0;8<p< 0"

ke
O W N =
=N

&

e e
L
Jr
~T

4
L

= rCS

{
==

The signal peak is ﬁt‘;d*'.vsc;th th(') Gaus%ians?f tl-i1flferent mean values (near
1.1157 GeV) and different widths! :E-filﬂslt-.@'&ihssian function represented the
A main signal. Second Gaussian function represented the tail part of signal
peak. Background shape is described by a 3rd order polynomial. Both 2nd
and 3rd order polynomial functions can fit background well, but we can get

better x?/ndf when we used a 3rd polynomial function.

5.2 Fitting procedure

Just like the previous proton identification efficiency study [3], A mass res-
olution is independent of PID criteria. So we chose the following fitting

procedure:
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1 Fit the plot of tightest PID criteria (L, > 0.9) in each proton momen-

tum bin to get the signal and background shape function.

2 Fix the shape variables such as area ratio of two Gaussians, their means
and widths. Float the total area variable of signal and allow the back-

ground shape to change part.

3 Fit all remaining plots of other PID selection cuts.

A typical example of fitting procedure/result is shown in Fig. 5.1.
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Figure 5.1: Fitting result of A sample in proton momentum range 0.8-1.0
GeV; (a) without any PID criteria, (b) with L, . > 0.1, (c) with L, > 0.6,
(d) with Ly > 0.9, (e) with L,/x > 0.1, (f) with L,/x > 0.6, (g) with
Lp/K > 0.9.
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Chapter 6

Result for Different Exp
Numbers

6.1 Efficiency calculation
Fap !

(Na=sL) |

= \

We calculate the PID critefia efficiendy definedyds:

€ Calculate (S C.I'l eria Clen}-@i: eﬁ[ ile as

o _l- NuithPIDdriteria

s INwithoutPIBc;tit:?_ria
And we compare the MC efﬁ:cieney and Data efficiency with the same PID

criteria by calculate the double ratio; which is defined as:

€Data

R:

Enmc

Efficiencies of Data and MC with different PID criteria are listed in Chap-
ter Tablel (we take Exp7-11 and EXP33-37 for example and list the result of
L, zorL, > 0.2,0.4,0.6,0.9 ). The statistic error will be described in the
following section. Fig. 6.1 to Fig. 6.7 show effieiencies and Data-MC double
ratios of the L, . criteria part of Chapter Tablel. Fig. 6.8 to Fig. 6.14 show
the L, criteria part. From these plots we can find the efficiency tendency
for momentum bins of different Exp numbers are quite similar. The double

ratio values are within 1-2%, which means PID criteria performance of differ-
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ent Exp numbers behavior almost the same. We'll calculate the experiment
dependent error value in the following section, too.

(a) (b) (c) (d)
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Figure 6.1: Efficienc
from Exp7 to 11,:Ye
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0.6, (f)Data L,_, >

range 0.4-5 GeV
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Figure 6.3: Efficiencies of p — 7 cut for proton momentum range 0.4-5 GeV
from Expl9 to 23:Yellow Expl9, Red Exp2l, Blue Exp23; (a)MC L, , >
0.2, (b)Data L,—. > 0.2, (¢)MC L,_. > 04, (d)Data L,_, > 0.4, (e)MC
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Figure 6.5: Efficiencies of p — 7 cut for proton momentum range 0.4-5 GeV
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Figure 6.7: Efficiencies of p — 7 cut for proton momentum range 0.4-5 GeV
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Figure 6.28: Data-MC double ratio of p ~ K cut for praotoail momen-
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The efficiencies and double ratio difference between L, . cut and L, g
cut are listed in the Fig. 6.29 and Fig. 6.30 (take Expl9 for example), in
which we can find efficiencies with two different PID cuts got more difference
with tighter PID cut. Dash lines are efficiencies of pure A selected with
the same particle number criteria from MC. With the same PID cut the
L,k efficiency usually decrease more than L,_, cut, especially in the high
momentum range. The double ratio, in the same way, fluctuates more with
the L,_g cut in high momentum range, which means MC disagrees Data
most when we take the tightest cut in the high momentum region. Besides
the high momentum region, double ratio with L,_g cut are usually within
4%. For L,_, cut, double ratios are mostly within 5% even with the tightest

cut (> 0.9). SN L "r' ey,
1I By '_.:I.-r -

tightest PID cut (-} 0.9) in hi . range. T he-.proton s and anti-

e double ratios of proton
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Chapter 7

Polar Angle Study

7.1 Polar anglé‘ division

N\

Considering the requirement of PID .packaé‘p user, we merged L, .and L, g
into one Ly proton) €ut, which me%.ns«u'ﬁﬁe fplllowmg part if we took L, > 0.6,
we would take L, 7 > 0.6 andl ol K;"Ez 0.6 f;xt the same time. In the result
of the PID criteria performanlc difference .'Ifrom different polar angle, we
study data sample not only dividings#hem into 11 momentum bins, but also
dividing them into 4 polar éﬁéle bins accqrdingto the counter types of ACC
sub-detector. The polar angle bir_miné is.shown in Fig. 7.1, and the angle

ranges for each bin are listed in Table. 7.1. Event distribution in 4 angle bins

is shown in Fig. 7.1.

Table 7.1: The polar angle binning

’ Bin number H Angle
Binl(back-endcap) 127°-180°
Bin2(back-barrel) 57°-127°
Bin3(forwards-barrel) 34°-57°
Bind((forwards-endcap) || 0°-34°

95
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sl Endcap ACC
n=1.030

Figure 7.1: Polar angle bins division according to ACC counter types; Binl
backward endcap 127°-180°, Bin2 backward barrel 57°-127°, Bin3 forwards
barrel 34°-57°, Bin4 forwards endcap 34°-0°
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Figure 7.2: Evaht Istrlbu'ﬁon 1 4 pblar angle bins
Thinking about the e{czent“n lnber rat1o VDI to: SVD2, as well as the

PID criteria perform and Slmﬂarly n dl'ffér-ent Exp number, we took Expll
and Exp25 in SVD1, and took Exp31.° Exp37, EXp47 in SVD2, to study the

following polar angle division fiar*a. Bfficiencies and Data-MC double ratio

are listed in Chpater Table2 and Table3, as well as their statistic errors.
Fig. 7.3 to Fig. 7.12 show the plots of proton efficiencies and double ratios
in Chapter Table2 and Table3. Due to the statistic of backward endcap bin
(binl) is not enough, so we would adjust the range of horizontal axis in those

plots.

We don’t have enough statistics in Binl. From Fig. 7.11 to Fig. 7.12 we
find there is a double ratio structure around momentum 2.0GeV no matter
in SVD1 or SVD2, especially when we take the tight PID cut, which we’ll
discuss in the next chapter. Except for bin4, the double ratio are mostly
within 5%.
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Figure 7.4: Proton efficiencies of MC and Data of SVD1 in bin2(backward
barrel):Blue MC, Red Data;(a)L, > 0.2, (b)L, > 0.4, (¢)L, > 0.6, (d)L, >

0.9
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Figure 7.6: Proton efficiencies of MC and Data of SVD1 in bind(forwards
endcap):Blue MC, Red Data;(a)L, > 0.2, (b)L, > 0.4, (¢)L, > 0.6, (d)L, >

0.9

28



(a)

(b)

Figure 7.7: Proton efﬁaé
endcap):Blue MC, R-ea Dat

120.00% efficiency 120.00% efficiency
100.00% . — 100.00% e
80.00% 80.00%
50.00% 650.00%
40.00% + MC 40.00% © MC
20.00% * DATA | 30.00% = DATA
0.00% . - | s ‘ moment 0.00% : ‘ : . . moment
000 100 200 300 400 500 000 100 200 300 400 500
(c) (d)
120.00% - efficiency 120.00% efficiency
100.00% — 100.00% -
80.00% 80.00% -
= el
50.00% e 60.00%
40.00% *MC 1 4000% - - MC
20.00% * DATA | 50.00% - = DATA
0.00% . - : . | moment 0.00% - — moment
000 100 200 300 400 500 0.00 1.00 200 300 400  5.00

a@gof 'S_YD2 in binl(backward
> 0. 4'" c)L > 0.6, (d)L, >

! | °J L
0.9 3 H,,,h o\ Y
= e
|'- 5 ‘ ‘ __I

(a) Ey =
105.00% * efficiency 120.00% efficiency
100.00% o 100.00% e

95.00% e 80.00% =

50.00%

90.00% = - MC 1 a0.00% + MC

85.00% = < DATA | 50.00% « DATA

80.00% : : : ‘ | moment 0.00% : : ‘ ‘ | mament

0.00 1.00 200 300  4.00 5.00 0.00 1.00 2.00 300 4.00 5.00

(c) (d)
120.00% - efficiency 120,009 efficiency
100.00% LT lalar 100.00% Grree

80.00% - 80.00% T

60.00% - == 50.00% =

40.00% “MC T 40.00% ke o Mc

20.00% * DATA 1 50.00% - DATA

0.00% : : : : moment 0.00% : : : : )
000 1.00 200 300 400 500 000 1.00 200 300 400  5.00

Figure 7.8: Proton efficiencies of MC and Data of SVD2 in bin2(backward
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Figure 7.10: Proton efficiencies of MC and Data of SVD2 in bin4(forwards
endcap):Blue MC, Red Data;(a)L, > 0.2, (b)L, > 0.4, (c)L, > 0.6, (d)L, >
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Figure 7.12:

Proton Data-MC double ratio of SVD2 in 4 polar bins with

different PID criteria; lightRed: L, > 0.2,darkRed:L, > 0.4, Purple:L, >
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7.2 FError

7.2.1 statistic error

In Chapter Tablel, Chapter Table2, and Chapter Table3 we list the statistics
errors of MC efficiencies, Data efficiencies, and Data-MC double ratios. For
the MC and Data efficiencies, we calculated their statistic error with the

formula:

5e:l><[
n

il
Where n and m are the evqnt num.bers Wlth and W;ihout PID criteria, ém and
g

on are the statistic errho;‘s pf eve ' W‘l;ﬁ\h and without PID criteria,
results_-_vvlth PAW package.
'~rj1'1-‘1ﬁ5_ers, add them, and

Tablel we can find the

@ is quadratic s, w-hl.b_ me

take the square rqgt val 'Ie as

statistic error of MC and : raﬁgen_@f about 0.2-0.8%.
-.,_ -\._?__ ‘ -\.'l- . ¥
For the Data-MC douig glr sta-tlstlc error with the
formula: L __‘{5:'! . o
o e o 1 % |
-
EDAT o€ 3
SR — DATA \/(. k}IG)z‘k (-é' DATA 1y
€MC Emc €EDATA

Where deprc and depara are statics error of MC and Data efficiencies calcu-

lated from the formula above.

7.2.2 systematic error

The systematic errors for efficiencies and double ratio are the quadratic sum

of shape dependence error and expermiment dependence error:

(SESyS = \/(5€Shape)2 + (56}393}))2

6Rsys = \/(6R5hape)2 + (5REIP)2
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For the shape dependence error, for simplification and considering the ten-
dency of efficiency, we chose two momentum bins, 0.6-0.8GeV and 1.6-1.8GeV,
to calculate the shape dependence errors. We got new efficiencies by vary-
ing the values of each fixed shape parameter by +1o, [4] and calculate the

efficiency shape dependence errors with the formula:

Ae

€0riginal

5€Shape

After we have MC and Data new efficiencies we can calculate the shape
dependence error of double ratio, with the same formula which we calculate
the statistic double ratio error. The result is listed in the following Table 7.2.

SLCbER
For the experiment depehden_t error, Watgodk __Lhe formula of root-mean-

':

square error to calculate"-at}’}_ﬁ:sdlffér"' - een@}fférent Exp numbers. Exp
cle and:the PID criteria, but

dependent error is up to the
ﬂ; Jn - 11 momentum bins

B o
not up to the particle’fype.

with four PID cuts of SVD1 and ) + [The result is hsted in Table. 7.3.
. T .
SVD1 momentu MC == ta |
e WAl iony &8 A
effieicncy 0.6-0.8GeV },0824% | 0.201% [10.356% | 0.217%
1.6-1:8GEV" | 07207%400.417% | 0.534% | 0.817%
double ratio | 0.6-0.8GeV. :ﬁfom%*: ' 4
1.6-1.8GeV [10.240% [0.401% |
SVD2 R o
effieicncy 0.6-0.8GeV | 0.118% | 0.109% | 0.157% | 0.124%
1.6-1.8GeV | 0.256% | 0.237% | 0.267% | 0.296%
double ratio | 0.6-0.8GeV | 0.039% | 0.016%
1.6-1.8GeV | 0.034% | 0.069%

Table 7.2: The shape dependent systematic error of efficiency and double

ratio
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SVD1 SVD2
LR % double ratio | % double ratio
(>0.2) | MC DATA MC DATA
0.03% | 0.06% 0.03% | 0.02% | 0.02% 0.02%
0.01% | 0.020% 0.010% | 0.01% | 0.01% 0.02%
0.03% | 0.030% 0.030% | 0.01% | 0.01% 0.01%
0.05% | 0.050% 0.060% | 0.03% | 0.03% 0.03%
0.12% | 0.080% 0.090% | 0.04% | 0.05% 0.07%
0.19% | 0.17% 0.16% | 0.14% | 0.14% 0.08%
0.26% | 0.210% 0.280% | 0.21% | 0.16% 0.20%
0.21% | 0.170% 0.240% | 0.21% | 0.25% 0.28%
0.15% | 0.120% 0.150% | 0.11% | 0.08% 0.09%
0.39% | 0.300% 0.360% | 0.17% | 0.17% 0.24%
0.58% | 0.63% 0.49% | 0.32% | 0.54% 0.51%
(>04)
0.03% | 0.08% 0.07% | 0.02% | 0.02% 0.02%
0.02% | 0.02% 0.02% | 0.01% | 0.01% 0.02%
0.04% | 0.03% 0.05% | 0.02% | 0.02% 0.03%
0.06% | 0.06% 0.06% | 0.05% | 0.04% 0.06%
0.18% | 0.17% 0.22% | 0.06% | 0.07% 0.10%
0.40% | 0.22% _Dal%E . 0.18% 0.22%
0.55% | 0.34% | 4 0:75% ~0.30% 0.32%
0.67% | 0.48%d .. 0.77% | 0.63% | 0.65%
0.40% | 0.39% | ]~ % |10. e 0.30%
1.08% | 0.50% | 8% | 0. L 0.47T%
0.69% | 085%}. % 0.93%
(>0.6) & =
0.10% | 0.23% 17 . 0.84%
0.03% | 0.25% .25%,0:07Y © . 0.13%
0.05% | 0.15% D.15% [§0.03% L 0.12%
0.07% | 0.20 21% 67 | 0.07% 1" I 0.09%
0.22% | 0.23% 0.28% | 0.10% A 40 0.15%
0.58% | 0.30%. f?\ ~0.55% 8,167 -0, 7 0.29%
0.99% | 0.68% | <5147 34%, 2% 0.85%
1.08% | 1.03% [" . 1.65% | 0.75%| 1.8 2.57%
1.02% | 1.07% | 1ds% | 1.20% | 1 2.53%
1.18% | 1.39% 2.54% 7 0:87% | 0.63% 1.30%
0.90% | 0.93% 1.88% | 0.70% | 0.72% 1.43%
(>0.8)
0.10% | 0.22% 0.26% | 0.05% | 0.81% 0.85%
0.03% | 0.25% 0.25% | 0.07% | 0.08% 0.12%
0.06% | 0.14% 0.15% | 0.03% | 0.11% 0.12%
0.09% | 0.20% 0.22% | 0.07% | 0.08% 0.11%
0.38% | 0.33% 0.47% | 0.12% | 0.17% 0.24%
0.94% | 0.55% L.17% | 0.33% | 0.41% 0.52%
1.37% | 1.20% 2.36% | 1.04% | 1.26% 2.01%
1.47% | 1.55% 2.73% | 1.93% | 1.86% 3.69%
1.16% | 1.43% 2.41% | 1.31% | 0.78% 2.02%
1.22% | 1.24% 2.47% | 0.55% | 0.59% 0.92%
0.99% | 1.35% 2.23% | 0.62% | 0.76% 2.08%

Table 7.3: The Experiment dependent systematic error of efficiency and dou-
ble ratio
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7.3 Study of sub-detector

From Fig. 7.11 and Fig. 7.12, we found there is a huge disagreement between
MC and Date, which happens in the same way for anti-proton, around mo-
mentum of 2GeV. For checking which sub-detector causes the disagreement,
we turn off the sub-detector one by one. Table. 7.4 are the particle identifica-
tion functions we used in bin4 (forwards endcap) for checking sub-detector.
The result is listed in Fig. 7.13 and Fig. 7.14.

Fig. 7.13.(c) and Fig. 7.14.(c) tell us the TOF sub-detector is not working
in the bin4 region. Among ACC ad CDC, ACC takes more responsibility of
particle identification than GDC 'in_ forwards endcap region. But the ACC
counter in the forwards endcap réigilon arénworking on the flavor tagging. De-
pend on the different momehtum working range of different sub-detector, we
can tell the disagreemg_r_m_ between MC ar;fdpata aﬂp:ﬁ_nd 2.0 GeV is obvious.
Fig. 7.15 shows the PID distribu 'o_mrefstfrement'résult of turning on dif-
ferent sub—detecto.r, in which L, :’-ﬁ-}p ns the system can’t distinguish
the type of this particle. | J'il 'i I;

In the following part. :}_N_e' di\lifie Bin4 int]lloktyvo -s'mallef angles, bin4-1 and
bind-2. Fig. 7.16 shows the dividedranges-of:-bin4-1 and bind-2. The mea-
surement result of parti(;le identification in- bindsl and bind-2 are listed in
Fig. 7.17. From Fig 5.17 we know the most part of L, cut’s disagreement
between MC and Data around 2.0 GeV is mainly caused by the L,_x cut in
the bind-2, which is the region of about 0 polar angle.

Sub-Detector Probability function

Only ACC ON | L,_, : atc_pid(-1,1,5,4,3)
Ly : atcpid(-1,1,5,4,2)
Only CDC ON | L,_, : atc_pid(3,1,-1,4,3)
L,k : atc_pid(3,1,-1,4,2)
Ounly TOF ON | L,_ : atc_pid(3,-1,5,4,3)
L, g : atc_pid(3,-1,5,4,2)

Table 7.4: The identification functions for turning down the sub-detectors
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Chapter 8

Summary

i1 s ’
A events are used to stﬁdy"the i)roton id-enriﬁcétion performance at Belle.
First we used L, and.L, “likelihood ratio o idenitify particles in every
Exp. From the first part of resqm kn?’ ﬂf'pe PID'performance in different
Exp number behave sunllarly e-ﬁn. Qalcplate the Exp dependent error,
which is dependent on proton (11 bins), and is in a range of
0.2-3%. MC and Data dlsagr mor :in

especially in high momentum e ion and tlgHt PID cut. Besides that,

LB ol than with L, . cut,

most double ratio are w1th1n about 4%. Wlth the same PID cut, efficiency
decreases more of anti-proton “that that of proton: However the double ratio

value tendency doesn’t have much difference.

Considering the usage of PID identification functions, study about merg-
ing L, and L,_g cuts into one Lyproron) cut in different polar angle is
performed. In the barrel region, double ratios are within about 4% even
with the tightest PID cut (> 0.9). But in the forwards endcap region, we
find apparent disagreement around momentum 2 GeV, which is caused by
the different working area of 3 sub-detectors, ACC CDC and TOF. The dis-
agreement is attributable to the L, g cut in the region of about 0 polar

angle.
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Chapter 9

Tablel
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Ly_n > 0.2

exp7 momentum mc% error data% error double % error
0.4-0.6 99.90% 0.38% 99.93% 0.429% 100.03% 0.58%
0.6-0.8 99.88% 0.16% 99.85% 0.156% 99.97% 0.22%
0.8-1.0 99.81% 0.20% 99.71% 0.230% 99.90% 0.30%
1.0-1.2 99.57% 0.25% 99.57% 0.251% 100.00% 0.35%
1.2-1.4 99.06% 0.15% 99.15% 0.273% 100.10% 0.32%
1.4-1.6 98.18% 0.33% 98.09% 0.323% 99.91% 0.47%
1.6-1.8 96.60% 0.36% 96.73% 0.380% 100.13% 0.54%
1.8-2.0 96.49% 0.40% 96.47% 0.462% 99.98% 0.63%
2.0-2.5 96.25% 0.31% 96.17% 0.305% 99.91% 0.45%
2.5-3.0 96.49% 0.44% 96.36% 0.525% 99.86% 0.71%
3.0-5.0 95.94% 0.60% 95.78% 0.777% 99.83% 1.02%
exp9 momentum mc% error data% error double % error
0.4-0.6 100.06% 0.41% 100.12% 0.496% 100.06% 0.64%
0.6-0.8 99.98% 0.25% 99.86% 0.292% 99.88% 0.38%
0.8-1.0 99.89% 0.26% 99.79% 0.276% 99.91% 0.38%
1.0-1.2 99.65% 0.24% 99.63% 0.225% 99.99% 0.33%
1.2-1.4 99.19% 0.28% 99.16% 0.282% 99.97% 0.40%
1.4-1.6 97.70% 0.31% 97.60% 0.336% 99.89% 0.47%
1.6-1.8 96.46% 0.24% 96.34% 0.372% 99.88% 0.46%
1.8-2.0 95.91% 0.39% 95.81% 0.429% 99.90% 0.61%
2.0-2.5 96.07% 0.30% 95.72% 0.355% 99.64% 0.48%
2.5-3.0 96.37% 0.44% 96.06% 0.508% 99.68% 0.70%
3.0-5.0 96.35% 0.38% 96.32% 0.705% 99.97% 0.83%
expll momentum mc% error data% error double % error
0.4-0.6 99.89% 0.277% 99.91% 0.344% 100.02% 0.44%
0.6-0.8 99.93% 0.185% 99.87% 0.236% 99.94% 0.30%
0.8-1.0 99.85% 0.174% 99.69% 0.183% 99.83% 0.25%
1.0-1.2 99.77% 0.178% 99.57% 0.193% 99.80% 0.26%
1.2-1.4 99.41% 0.165% 99.51% 0.243% 100.10% 0.30%
1.4-1.6 97.73% 0.199% 97.99% 0.231% 100.26% 0.31%
1.6-1.8 95.79% 0.270% 95.96% 0.267% 100.18% 0.40%
1.8-2.0 94.43% 0.310% 95.01% 0.244% 100.61% 0.42%
2.0-2.5 94.68% 0.241% 94.96% 0.176% 100.29% 0.32%
2.5-3.0 94.69% 0.349% 94.95% 0.373% 100.27% 0.54%
3.0-5.0 94.99% 0.374% 95.35% 0.495% 100.39% 0.65%
BpE, > A i ;
exp7 momentum mc% error data% error double % error
0.4-0.6 99.86% 0.38% 99.86% 0.470% 100.00% 0.60%
0.6-0.8 99.81% 0.26% 99.73% 0.362% ' 99.92% 0.45%
0.8-1.0 99.73% 0.23% 99.42% 0.204% 99.70% 0.31%
1.0-1.2 99.55% 0.24% 99.28% 0.250% 99.73% 0.35%
1.2-1.4 98.52% 110.30% 98.48% 0.22% 99.96% 0.41%
1.4-1.6 96.77% | '0.837% 99.96% - 0.50%
1.6-1.8 95.19% 0.38% 100.22% 0.57%
1.8-2.0 95.18% 0.41% 99.58% 0.64%
2.0-2.5 94.48% 0.33% 94. 99.87% 0.52%
2.5-3.0 94.58%" 0.39% 9 ?p& 99.28% 0.72%
3.0-5.0 93.93% 0.64% | 94.38% | 0.811T‘%>l 100.48% 1.10%
exp9 momentum mc% error | data% error | | double % error
0.4-0.6 99.85%-|- 0.41% I 99.96% | 0.54g%L 100.11 % 0.68%
0.6-0.8 99.93% 0.25% 99.78% | 0.290%) 99.85% 0.38%
0.8-1.0 99.80% 0.23% 99.53% 0.250% | 99.72% 0.34%
1.0-1.2 99.44% 0:-22% 99.26% 0.253% 99:82% 0.34%
1.2-1.4 98.81% 10.14% 18.58% 0.318% 1 99.77% 0.35%
1.4-1.6 96.00% 0.35% 96.13% 0:8351% [+.100.13% 0.52%
1.6-1.8 94.95% 0.38% 95.08% 0.303% 100.13% 0.52%
1.8-2.0 93.91% 0.31% * 98.:97% 0.456% 100.06% 0.59%
2.0-2.5 94.18% 0.39% 93.48% "| 0.383% 99.26% 0.58%
2.5-3.0 94.95% 0.47% 93.68% 0.555% 98.67% 0.76%
3.0-5.0 94.52% 0.69% 94.43% 0.756% 99.91% 1.08%
expll momentum mc% error data% error double % error
0.4-0.6 99.85% 0.28% 99.82% 0.367% 99.97% 0.46%
0.6-0.8 99.91% 0.18% 99.81% 0.259% 99.90% 0.32%
0.8-1.0 99.78% 0.24% 99.43% 0.179% 99.65% 0.30%
1.0-1.2 99.65% 0.17% 99.19% 0.183% 99.53% 0.25%
1.2-1.4 99.02% 0.19% 99.03% 0.405% 100.01% 0.45%
1.4-1.6 96.58% 0.24% 96.64% 0.240% 100.06% 0.35%
1.6-1.8 93.80% 0.26% 94.20% 0.198% 100.42% 0.35%
1.8-2.0 91.88% 0.34% 93.24% 0.334% 101.48% 0.52%
2.0-2.5 92.28% 0.26% 93.04% 0.201% 100.82% 0.36%
2.5-3.0 92.15% 0.30% 92.90% 0.400% 100.81% 0.55%
3.0-5.0 92.77% 0.49% 93.46% 0.529% 100.74% 0.78%

Table 9.1: Proton identification efficiency and Data-MC ratio of Exp7-Expl1
in momentum 0.4-5GeV
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Ly—x >0.6

exp7 momentum mc% error data% error double % error
0.4-0.6 99.31% 0.38% 96.61% 0.105% 97.29% 0.39%
0.6-0.8 99.51% 0.25% 96.08% 0.281% 96.55% 0.37%
0.8-1.0 99.62% 0.23% 97.58% 0.246% 97.96% 0.34%
1.0-1.2 99.46% 0.24% 98.99% 0.283% 99.52% 0.37%
1.2-1.4 97.92% 0.28% 97.85% 0.273% 99.93% 0.40%
1.4-1.6 95.07% 0.33% 95.24% 0.406% 100.18% 0.55%
1.6-1.8 92.59% 0.40% 92.97% 0.411% 100.41% 0.62%
1.8-2.0 92.58% 0.44% 92.01% 0.480% 99.39% 0.70%
2.0-2.5 92.63% 0.31% 92.06% 0.411% 99.39% 0.55%
2.5-3.0 92.65% 0.51% 91.36% 0.594% 98.61% 0.84%
3.0-5.0 91.70% 0.68% 92.03% 1.036% 100.36% 1.35%

exp9 momentum mc% To+- data% error double % error
0.4-0.6 99.39% 0.39% 96.65% 0.494% 97.24% 0.63%
0.6-0.8 99.70% 0.25% 95.93% 0.298% 96.22% 0.38%
0.8-1.0 99.72% 0.23% 97.79% 0.259% 98.07% 0.34%
1.0-1.2 99.45% 0.25% 98.98% 0.256% 99.52% 0.36%
1.2-1.4 98.04% 0.27% 97.98% 0.296% 99.94% 0.41%
1.4-1.6 94.26% 0.28% 94.89% 0.358% 100.66% 0.48%
1.6-1.8 91.97% 0.43% 92.72% 0.413% 100.82% 0.65%
1.8-2.0 91.69% 0.45% 92.14% 0.481% 100.49% 0.72%
2.0-2.5 91.84% 0.36% 91.43% 0.403% 99.55% 0.59%
2.5-3.0 92.83% 0.61% 91.31% 0.594% 98.36% 0.91%
3.0-5.0 92.67% 0.68% 92.31% 0.796% 99.61% 1.12%

expll momentum mc% To+- data% erro double % erro
0.4-0.6 99.33% 0.33% 96.73% 0.261% 97.38% 0.42%
0.6-0.8 99.64% 0.18% 96.19% 0.214% 96.54% 0.28%
0.8-1.0 99.63% 0.17% 97.82% 0.190% 98.19% 0.25%
1.0-1.2 99.66% 0.21% 99.01% 0.182% 99.34% 0.28%
1.2-1.4 98.33% 0.20% 98.52% 0.234% 100.19% 0.31%
1.4-1.6 94.33% 0.23% 95.09% 0.250% 100.81% 0.36%
1.6-1.8 90.38% 0.32% 91.71% 0.353% 101.47% 0.53%
1.8-2.0 89.30% 0.33% 91.00% 0.353% 101.91% 0.54%
2.0-2.5 89.78% 0.31% 91.03% 0.283% 101.40% 0.47%
2.5-3.0 89.56% 0.40% 90.93% 0.423% 101.53% 0.66%
3.0-5.0 90.82% 0.44% 91.28% 0.560% 100.50% 0.79%

TS 005, :

exp7 momentum mc% error data% - ercor © | double % error
0.4-0.6 99.27% 0.31% 96.53% 0:203% 97.24% 0.36%
0.6-0.8 99.45% 0.26% 95.74% 0.265% 96.27% 0.37%
0.8-1.0 99.64% 0.23% 95.05% 0.244% 95.39% 0.33%
1.0-1.2 99.22% | 0.24% 96.41% 0.243% 97.16% 0.34%
1.2-1.4 95.61% 0:30% 95.94% 0.255% 100.85% 0.41%
141.6 89.48% |1 037% | 90.36%, | 0.372% [}, 101.04% " |.0.59%
1.6-1.8 86.15% 0.45% 87.21% || 0.378% 1101.23% 0.68%
1.82.0 85.62% | 0.51% | 85.49% _|w0.397% || | 99.86% 0.75%
2.0-2.5 85.27% | 0/41% | 88.60%1|#0.431% || | 98.04% 0.69%
2.5-3.0 85.62% | 0.60% 84.05% g © 98.17% 1.04%
3.0-5.0 84.62% 0.78% 84.36% 0:794% l99.69W 1.31%

exp9 momentum me% error data% error ‘double % error
0.4-0.6 99.46%|.-0.10% q@.( 9% 521% L97.22% +0.53%
0.6-0.8 99.68% 0.24% 95.66% i 70:304% . 95.97% 0.38%
0.8-1.0 99.68% 0.23% .43% 0.274% 195.74%. 0.35%
1.0-1.2 99.14% 0.24% %.74% 0.186% J?7.58% 0.30%
1.2-1.4 95.79% 0:29% .El% 0.304% 100.02% 0.41%
1.4-1.6 88.70% 0.31% 89.76% 0.397% 101.19% 0.57%
1.6-1.8 86.53% 0.38% 87.93% 0.451% 101.61% 0.68%
1.8-2.0 84.61% 0.49% [*86.61% 0.505%::|" 102.36% 0.84%
2.0-2.5 84.16% 0.43% 83.65% 0.467% 99.40% 0.75%
2.5-3.0 86.03% 0.61% 84.98% 0.676% 98.78% 1.05%
3.0-5.0 85.98% 0.76% 86.11% 1.055% 100.15% 1.52%

expll momentum mc% error data% error double % error
0.4-0.6 99.31% 0.21% 96.66% 0.325% 97.33% 0.39%
0.6-0.8 99.62% 0.16% 95.79% 0.217% 96.15% 0.27%
0.8-1.0 99.55% 0.18% 95.20% 0.240% 95.63% 0.30%
1.0-1.2 99.35% 0.17% 96.72% 0.195% 97.35% 0.26%
1.2-1.4 96.22% 0.12% 96.37% 0.113% 100.16% 0.17%
1.4-1.6 89.56% 0.28% 90.43% 0.277% 100.98% 0.45%
1.6-1.8 81.72% 0.33% 86.59% 0.329% 105.96% 0.58%
1.8-2.0 79.54% 0.43% 85.09% 0.393% 106.98% 0.77%
2.0-2.5 81.77% 0.33% 83.19% 0.439% 101.74% 0.68%
2.5-3.0 81.83% 0.49% 83.42% 0.489% 101.94% 0.85%
3.0-5.0 83.44% 0.61% 84.49% 0.633% 101.26% 1.06%

Table 9.2: Proton identification efficiency and Data-MC ratio of Exp7-Expl1
in momentum 0.4-5GeV
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Ly,_k > 0.2

exp7 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.90% 0.38% 99.93% 0.429% 100.03% 0.58%
0.6-0.8 99.88% 0.16% 99.85% 0.156% 99.97% 0.22%
0.8-1.0 99.81% 0.20% 99.71% 0.230% 99.90% 0.30%
1.0-1.2 99.57% 0.25% 99.57% 0.251% 100.00% 0.35%
1.2-1.4 99.06% 0.15% 99.15% 0.273% 100.10% 0.32%
1.4-1.6 98.18% 0.33% 98.09% 0.323% 99.91% 0.47%
1.6-1.8 96.60% 0.36% 96.73% 0.380% 100.13% 0.54%
1.8-2.0 96.49% 0.40% 96.47% 0.462% 99.98% 0.63%
2.0-2.5 96.25% 0.31% 96.17% 0.305% 99.91% 0.45%
2.5-3.0 96.49% 0.44% 96.36% 0.525% 99.86% 0.71%
3.0-5.0 95.94% 0.60% 95.78% 0.777% 99.83% 1.02%

exp9 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 100.06% 0.41% 100.12% 0.496% 100.06% 0.64%
0.6-0.8 99.98% 0.25% 99.86% 0.292% 99.88% 0.38%
0.8-1.0 99.89% 0.26% 99.79% 0.276% 99.91% 0.38%
1.0-1.2 99.65% 0.24% 99.63% 0.225% 99.99% 0.33%
1.2-1.4 99.19% 0.28% 99.16% 0.282% 99.97% 0.40%
1.4-1.6 97.70% 0.31% 97.60% 0.336% 99.89% 0.47%
1.6-1.8 96.46% 0.24% 96.34% 0.372% 99.88% 0.46%
1.8-2.0 95.91% 0.39% 95.81% 0.429% 99.90% 0.61%
2.0-2.5 96.07% 0.30% 95.72% 0.355% 99.64% 0.48%
2.5-3.0 96.37% 0.44% 96.06% 0.508% 99.68% 0.70%
3.0-5.0 96.35% 0.38% 96.32% 0.705% 99.97% 0.83%

expll momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.89% 0.277% 99.91% 0.344% 100.02% 0.44%
0.6-0.8 99.93% 0.185% 99.87% 0.236% 99.94% 0.30%
0.8-1.0 99.85% 0.174% 99.69% 0.183% 99.83% 0.25%
1.0-1.2 99.77% 0.178% 99.57% 0.193% 99.80% 0.26%
1.2-1.4 99.41% 0.165% 99.51% 0.243% 100.10% 0.30%
1.4-1.6 97.73% 0.199% 97.99% 0.231% 100.26% 0.31%
1.6-1.8 95.79% 0.270% 95.96% 0.267% 100.18% 0.40%
1.8-2.0 94.43% 0.310% 95.01% 0.244% 100.61% 0.42%
2.0-2.5 94.68% 0.241% 94.96% 0.176% 100.29% 0.32%
2.5-3.0 94.69% 0.349% 94.95% 0.373% 100.27% 0.54%
3.0-5.0 94.99% 0.374% 95.35% 0.495% 100.39% 0.65%

L,k >04 ) ;

exp7 momentum mc% To+- data% Tort= " double % double% erro
0.4-0.6 99.86% 0.38% 99.86% 0.470% 190.00% 0.60%
0.6-0.8 99.81% 0.26% 99.73% 0.362% . 99.92% 0.45%
0.8-1.0 99.73% 0.23% 99.42% 0.204% 99.70% 0.31%
1.0-1.2 99.55% 0.24% 99.28% 0.250% 99.73% 0.35%
1.2-1.4 98.52% 110.30% 98.48% 0.272% 99.96% 0.41%
1416 96.77% 4] | 087% | /96.78% | B19% | 99:96%.. 0.50%
1.6-1.8 95.19% 0.38% 95.40% 0.391% 100.22% 0.57%
1.8-2.0 95.18% 0.41% 94, 73%m | 101454% 99.58% 0.64%
2.0-2.5 94.48% 0.33% 94.3 r .ﬁﬁl}ﬁﬁ% 99.87% 0.52%
2.5-3.0 94.58%" 0.39% 93.89 MGB% 99.28% 0.72%
3.0-5.0 93.93% 0.64% | 94.38% ().SllT‘%)l 100.48% 1.10%

exp9 momentum mc% T+~ Idita% %+ | | double % double% erro
0.4-0.6 99.85% |- 0.41% || 99.96% 1} 0.549%| | 100.11%. 0.68%
0.6-0.8 99.93% 0.25% || 99.78% | 0.290% 99.85% 0.38%
0.8-1.0 99.80% 0.23% 99.53% 0.250% | 99.72% 0.34%
1.0-1.2 99.44% 0:22%. 99.26% 0.253% 99:82% 0.34%
1.2-1.4 98.81% | 10:14% 98.58% 0.318% |-~ 99.77% 0.35%
1.4-1.6 96.00% 0.35% 96.13% 0:8351% |[+.100.13% 0.52%
1.6-1.8 94.95% 0.38% 95.08% 0.303% 100.13% 0.52%
1.8-2.0 93.91% 0.31% * 93:97% 0.456% 100.06% 0.59%
2.0-2.5 94.18% 0:39% 93:48% *| 0.383% 99.26% 0.58%
2.5-3.0 94.95% 0.47% 93.68% 0.555% 98.67% 0.76%
3.0-5.0 94.52% 0.69% 94.43% 0.756% 99.91% 1.08%

expll momentum mc% o+~ data% %o+~ double % double% erro
0.4-0.6 99.85% 0.28% 99.82% 0.367% 99.97% 0.46%
0.6-0.8 99.91% 0.18% 99.81% 0.259% 99.90% 0.32%
0.8-1.0 99.78% 0.24% 99.43% 0.179% 99.65% 0.30%
1.0-1.2 99.65% 0.17% 99.19% 0.183% 99.53% 0.25%
1.2-1.4 99.02% 0.19% 99.03% 0.405% 100.01% 0.45%
1.4-1.6 96.58% 0.24% 96.64% 0.240% 100.06% 0.35%
1.6-1.8 93.80% 0.26% 94.20% 0.198% 100.42% 0.35%
1.8-2.0 91.88% 0.34% 93.24% 0.334% 101.48% 0.52%
2.0-2.5 92.28% 0.26% 93.04% 0.201% 100.82% 0.36%
2.5-3.0 92.15% 0.30% 92.90% 0.400% 100.81% 0.55%
3.0-5.0 92.77% 0.49% 93.46% 0.529% 100.74% 0.78%

Table 9.3: Proton identification efficiency and Data-MC ratio of Exp7-Expl1
in momentum 0.4-5GeV
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I,_x >06
exp7 momentum mc% To+- data% To+- double % double% erro
0.4-0.6 99.31% 0.38% 96.61% 0.105% 97.29% 0.39%
0.6-0.8 99.51% 0.25% 96.08% 0.281% 96.55% 0.37%
0.8-1.0 99.62% 0.23% 97.58% 0.246% 97.96% 0.34%
1.0-1.2 99.46% 0.24% 98.99% 0.283% 99.52% 0.37%
1.2-1.4 97.92% 0.28% 97.85% 0.273% 99.93% 0.40%
1.4-1.6 95.07% 0.33% 95.24% 0.406% 100.18% 0.55%
1.6-1.8 92.59% 0.40% 92.97% 0.411% 100.41% 0.62%
1.8-2.0 92.58% 0.44% 92.01% 0.480% 99.39% 0.70%
2.0-2.5 92.63% 0.31% 92.06% 0.411% 99.39% 0.55%
2.5-3.0 92.65% 0.51% 91.36% 0.594% 98.61% 0.84%
3.0-5.0 91.70% 0.68% 92.03% 1.036% 100.36% 1.35%
exp9 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.39% 0.39% 96.65% 0.494% 97.24% 0.63%
0.6-0.8 99.70% 0.25% 95.93% 0.298% 96.22% 0.38%
0.8-1.0 99.72% 0.23% 97.79% 0.259% 98.07% 0.34%
1.0-1.2 99.45% 0.25% 98.98% 0.256% 99.52% 0.36%
1.2-1.4 98.04% 0.27% 97.98% 0.296% 99.94% 0.41%
1.4-1.6 94.26% 0.28% 94.89% 0.358% 100.66% 0.48%
1.6-1.8 91.97% 0.43% 92.72% 0.413% 100.82% 0.65%
1.8-2.0 91.69% 0.45% 92.14% 0.481% 100.49% 0.72%
2.0-2.5 91.84% 0.36% 91.43% 0.403% 99.55% 0.59%
2.5-3.0 92.83% 0.61% 91.31% 0.594% 98.36% 0.91%
3.0-5.0 92.67% 0.68% 92.31% 0.796% 99.61% 1.12%
expll momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.33% 0.33% 96.73% 0.261% 97.38% 0.42%
0.6-0.8 99.64% 0.18% 96.19% 0.214% 96.54% 0.28%
0.8-1.0 99.63% 0.17% 97.82% 0.190% 98.19% 0.25%
1.0-1.2 99.66% 0.21% 99.01% 0.182% 99.34% 0.28%
1.2-1.4 98.33% 0.20% 98.52% 0.234% 100.19% 0.31%
1.4-1.6 94.33% 0.23% 95.09% 0.250% 100.81% 0.36%
1.6-1.8 90.38% 0.32% 91.71% 0.353% 101.47% 0.53%
1.8-2.0 89.30% 0.33% 91.00% 0.353% 101.91% 0.54%
2.0-2.5 89.78% 0.31% 91.03% 0.283% 101.40% 0.47%
2.5-3.0 89.56% 0.40% 90.93% 0.423% 101.53% 0.66%
3.0-5.0 90.82% 0.44% 91.28% 0.560% 100.50% 0.79%
I, x >00 5 A :
exp7 momentum mc% To+- data% +| %+=_17| double % double% erro
0.4-0.6 99.27% 0.31% 96.53% 0-203% 97.24% 0.36%
0.6-0.8 99.45% 0.26% 95.74% 0.265% 96.27% - 0.37%
0.8-1.0 99.64% 0.23% 95.05% 0.244% 95.39% 0.33%
1.0-1.2 99.22% 0.24%, 96.41% 0.243% 97.16% 0.34%
1.2-1.4 95.61% 0:30% 95.94% 0.255% 100.35%; 0.41%
1416 89.43% | 037% | 90°36%, | 0.372% [\, 101.04% |~ 059%
1.6-1.8 86.15% 0.45% 87.21% || 0.378% 1101.23% 0.68%
1.8-2.0 85.62% | 0.51% | 85.49% w0.397% || | 99.86% 0.75%
2.0-2.5 85.27% 041% 88.60%1|20.431% || | 98.04% 0.69%
2.5-3.0 85.62% | 0.60% 84.05% 3 © 98.17% 1.04%
3.0-5.0 84.62% 0.78% 84. 6% 0°794% 199'69% 1.31%
exp9 momentum mec% T4~ dIit Y% E—F— ‘double % double% erro
0.4-0.6 99.46%-|.-0.10% | 96.69% ['0521% | [97.22% .|~ 0.53%
0.6-0.8 99.68% 0.24% 95.66% 4 0.804% . 95.97% T 0.38%
0.8-1.0 99.68% 0.23% %.A_ 3% 0.274% 195.74%. 0.35%
1.0-1.2 99.14% | 0.24% .74% | 0.186% | [97.58% 0.30%
1.2-1.4 95.79% 0:29% .El% 0:304% 100.02% 0.44%
1.4-1.6 88.70% 0.31% 89.76% 0.397% 101.19% 0.57%
1.6-1.8 86.53% 0.38% 87.93% 0.451% 101.61% 0.68%
1.8-2.0 84.61% 0.49% [*86.61% 0.505%::|" 102.36% 0.84%
2.0-2.5 84.16% 0.43% 83.65% 0:467% 99.40% 0.75%
2.5-3.0 86.03% 0.61% 84.98% 0.676% 98.78% 1.05%
3.0-5.0 85.98% 0.76% 86.11% 1.055% 100.15% 1.52%
expll momentum mc% o+~ data% %%+~ double % double% erro
0.4-0.6 99.31% 0.21% 96.66% 0.325% 97.33% 0.39%
0.6-0.8 99.62% 0.16% 95.79% 0.217% 96.15% 0.27%
0.8-1.0 99.55% 0.18% 95.20% 0.240% 95.63% 0.30%
1.0-1.2 99.35% 0.17% 96.72% 0.195% 97.35% 0.26%
1.2-1.4 96.22% 0.12% 96.37% 0.113% 100.16% 0.17%
1.4-1.6 89.56% 0.28% 90.43% 0.277% 100.98% 0.45%
1.6-1.8 81.72% 0.33% 86.59% 0.329% 105.96% 0.58%
1.8-2.0 79.54% 0.43% 85.09% 0.393% 106.98% 0.77%
2.0-2.5 81.77% 0.33% 83.19% 0.439% 101.74% 0.68%
2.5-3.0 81.83% 0.49% 83.42% 0.489% 101.94% 0.85%
3.0-5.0 83.44% 0.61% 84.49% 0.633% 101.26% 1.06%

Table 9.4: Proton identification efficiency and Data-MC ratio of Exp7-Expl1
in momentum 0.4-5GeV
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Ly—r > 02

exp7 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.37% 0.38% 99.35% 0.394% 99.98% 0.55%
0.6-0.8 99.82% 0.26% 99.74% 0.259% 99.92% 0.36%
0.8-1.0 99.82% 0.24% 99.57% 0.250% 99.76% 0.35%
1.0-1.2 99.82% 0.27% 99.43% 0.312% 99.61% 0.41%
1.2-1.4 98.77% 0.31% 98.62% 0.230% 99.85% 0.39%
1.4-1.6 96.44% 0.34% 96.54% 0.368% 100.10% 0.52%
1.6-1.8 94.45% 0.40% 94.50% 0.400% 100.05% 0.60%
1.8-2.0 94.05% 0.46% 93.95% 0.506% 99.89% 0.73%
2.0-2.5 95.21% 0.31% 94.50% 0.389% 99.26% 0.52%
2.5-3.0 95.58% 0.50% 94.33% 0.586% 98.69% 0.80%
3.0-5.0 94.90% 0.64% 95.25% 0.784% 100.38% 1.07%

exp9 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.63% 0.33% 99.92% 0.200% 100.29% 0.38%
0.6-0.8 99.91% 0.25% 99.76% 0.280% 99.85% 0.38%
0.8-1.0 99.79% 0.24% 99.67% 0.254% 99.88% 0.35%
1.0-1.2 99.64% 0.25% 99.53% 0.273% 99.90% 0.37%
1.2-1.4 98.77% 0.19% 98.82% 0.307% 100.05% 0.37%
1.4-1.6 96.40% 0.34% 96.03% 0.277% 99.62% 0.46%
1.6-1.8 94.37% 0.41% 94.72% 0.448% 100.37% 0.65%
1.8-2.0 93.50% 0.42% 93.69% 0.516% 100.20% 0.71%
2.0-2.5 94.65% 0.35% 93.90% 0.426% 99.21% 0.58%
2.5-3.0 95.59% 0.49% 95.29% 0.503% 99.68% 0.73%
3.0-5.0 95.87% 0.44% 95.42% 0.833% 99.54% 0.98%

expll momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.45% 0.440% 99.41% 0.081% 99.96% 0.45%
0.6-0.8 99.82% 0.183% 99.79% 0.191% 99.97% 0.27%
0.8-1.0 99.84% 0.054% 99.63% 0.189% 99.78% 0.20%
1.0-1.2 99.77% 0.182% 99.43% 0.198% 99.66% 0.27%
1.2-1.4 99.10% 0.209% 98.87% 0.209% 99.77% 0.30%
1.4-1.6 96.46% 0.253% 96.45% 0.267% 99.98% 0.38%
1.6-1.8 93.34% 0.317% 93.49% 0.339% 100.16% 0.50%
1.8-2.0 92.59% 0.260% 92.47% 0.354% 99.87% 0.47%
2.0-2.5 93.22% 0.277% 92.58% 0.277% 99.31% 0.42%
2.5-3.0 94.33% 0.387% 93.73% 0.521% 99.36% 0.69%
3.0-5.0 97.68% 0.445% 97.26% 0.495% 99.58% 0.68%

Ly—x > 0.4 3 =

exp7 momentum mc% To+- data% T LEEN double % double% erro
0.4-0.6 99.31% 0.37% 99.17% 0.394% 99:86 % 0.55%
0.6-0.8 99.74% 0.25% 99.43% 0.270% 99.69% - 0.37%
0.8-1.0 99.74% 0.24% 99.17% 0.247% 99:43% 0.34%
1.0-1.2 99.80% 0.25% 99.18% 0.240% 99.38% 0.35%
1.2-1.4 97.90% 0.41% 97.89% 0.306% 99.98% 0.52%
1416 04.49% 1|, 0:36% | 94.88% | 0.307% 4 100.41% . _ 0.55%
1618 92:68% | 0.42% | 91.86%, | 0.451% || 99.28% 0.66%
1.8-2.0 91.98% | 0/49% | 91.53% |=0.025%) || 99.56% 0.78%
2.0-2.5 92.69 % 0.37% 91133%3[20:424% [| 98.53% 0:60%
2.5-3.0 93.40% | 0.54% | 91,45% [ 0:625%) || 97.92% 0.88%
3.0-5.0 92.35% 0.70% D3.46 % 0815%)| 101.20% 1:17%

exp9 momentum mc% T4 = data% %% +- 1 double % double% erro
0.4-0.6 99.79% 0.41% D9145% | 10.493% | [ 99.66% 0.64%
0.6-0.8 99.91% 0.25% 99.36% 10.278% | || 99.46% H 0.37%
0.8-1.0 99.78% 0.24% 99.25% 0.207% | 99.52% 0.31%
1.0-1.2 99.53% 0.2%% 99.18% 0.273% | 99.64% 0.38%
1.2-1.4 97.98% 0.29% 97L97% 0.343% || I 99.99% 0.46%
1.4-1.6 94.21% 0:36% 94.01% 0.517% 99:79% 0.67%
1.6-1.8 92.37% | 0.43% .|.92.32% | 0.563%. | 99:95% 0.77%
1.8-2.0 91.35% 0.48% 91.37% 0.542%. 100.02% 0.79%
2.0-2.5 92.13% 0.38% 90.59% 0.447% 98.33% 0.63%
2.5-3.0 93.47% 0.53% 92.50% 0.464% 98.96% 0.75%
3.0-5.0 94.09% 0.68% 92.82% 0.852% 98.65% 1.15%

expll momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.38% 0.27% 99.19% 0.254% 99.80% 0.37%
0.6-0.8 99.75% 0.18% 99.53% 0.191% 99.78% 0.26%
0.8-1.0 99.72% 0.17% 99.37% 0.188% 99.65% 0.26%
1.0-1.2 99.77% 0.08% 98.99% 0.196% 99.23% 0.21%
1.2-1.4 98.40% 0.22% 98.09% 0.219% 99.69% 0.31%
1.4-1.6 94.32% 0.27% 94.66% 0.277% 100.37% 0.41%
1.6-1.8 90.81% 0.33% 91.37% 0.336% 100.61% 0.52%
1.8-2.0 89.97% 0.38% 90.08% 0.384% 100.13% 0.60%
2.0-2.5 90.37% 0.30% 89.59% 0.322% 99.14% 0.48%
2.5-3.0 92.21% 0.42% 90.91% 0.447% 98.59% 0.66%
3.0-5.0 94.93% 0.48% 94.80% 0.565% 99.86% 0.78%

Table 9.5: Anti-proton identification efficiency and Data-MC ratio of Exp7-
Expll in momentum 0.4-5GeV
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L,—n > 0.6
exp7 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.84% 0.35% 95.60% 0.398% 96.73% 0.53%
0.6-0.8 99.52% 0.40% 95.51% 0.314% 95.96% 0.50%
0.8-1.0 99.66% 0.24% 97.26% 0.257% 97.59% 0.35%
1.0-1.2 99.51% 0.25% 98.73% 0.265% 99.21% 0.36%
1.2-1.4 96.83% 0.30% 96.90% 0.250% 100.07% 0.40%
1.4-1.6 92.52% 0.37% 92.75% 0.393% 100.25% 0.58%
1.6-1.8 89.36% 0.47% 88.85% 0.460% 99.43% 0.74%
1.8-2.0 89.28% 0.51% 88.41% 0.548% 99.03% 0.83%
2.0-2.5 90.55% 0.40% 88.60% 0.435% 97.85% 0.65%
2.5-3.0 91.82% 0.56% 88.68% 0.921% 96.58% 1.16%
3.0-5.0 89.62% 0.60% 90.97% 0.918% 101.50% 1.23%
exp9 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.96% 0.41% 95.43% 0.47% 96.44% 0.62%
0.6-0.8 99.67% 0.09% 95.31% 0.30% 95.62% 0.31%
0.8-1.0 99.66% 0.28% 97.76% 0.29% 98.10% 0.40%
1.0-1.2 99.47% 0.59% 98.80% 0.27% 99.32% 0.65%
1.2-1.4 97.33% 0.19% 97.04% 0.16% 99.71% 0.26%
1.4-1.6 91.89% 0.38% 92.07% 0.41% 100.20% 0.61%
1.6-1.8 89.21% 0.46% 88.94% 2.46% 99.69% 2.81%
1.8-2.0 88.76% 0.51% 88.97% 0.56% 100.23% 0.86%
2.0-2.5 89.82% 0.34% 87.90% 0.47% 97.87% 0.64%
2.5-3.0 91.38% 0.56% 90.00% 0.67% 98.49% 0.95%
3.0-5.0 91.86% 0.74% 90.34% 0.89% 98.35% 1.25%
expll momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.77% 0.27% 95.31% 0.319% 96.49% 0.42%
0.6-0.8 99.55% 0.18% 95.68% 0.205% 96.12% 0.27%
0.8-1.0 99.61% 0.17% 97.77% 0.194% 98.15% 0.26%
1.0-1.2 99.54% 0.18% 98.64% 0.197% 99.10% 0.27%
1.2-1.4 97.66% 0.22% 97.16% 0.224% 99.49% 0.32%
1.4-1.6 91.45% 0.34% 92.44% 0.289% 101.09% 0.49%
1.6-1.8 87.18% 0.41% 88.30% 0.330% 101.28% 0.61%
1.8-2.0 86.93% 0.52% 87.42% 0.401% 100.55% 0.75%
2.0-2.5 87.60% 0.31% 87.09% 0.308% 99.42% 0.50%
2.5-3.0 89.50% 0.45% 87.79% 0.477% 98.08% 0.73%
3.0-5.0 92.57% 0.70% 92.46% 0.720% 99.89% 1.09%
L,—r > 0.9 ik, =
exp7 momentum mc% To+- data% | %-+-" | double % double% erro
0.4-0.6 98.88% 0.37% 95.46% 0.381% 96.54% 0.53%
0.6-0.8 99.47% 0.25%)| 95.06% 0.275% 95.:57% - 0.37%
0.8-1.0 99.61% 0.23% 95.03% 0.267% 95.40% 0.35%
1.0-1.2 99.05% 0.25% 96.24% 0.281% 97.16% 0.38%
1.2-1.4 93.85% 0,39% 94.68% 0.321% 100.88% 0.54%
1.4-1.6 86.21% 4| 0141% 86¢ o, | 0.415% 100.78% ' | * 0.68%
1.6-1.8 83.05% 0.48% 88.38% | 0.494% | 100.40% 0.83%
1.82.0 82.86% | 0.56% | 81.36% ..0.588% 1| | 98.79% 0.98%
2.0-2.5 83.01% 0.44% 79.94% [20479% || | 96.30% 0.77%
2.5-3.0 83.90% #| 0.65% 79. 4‘7%@ | 94.45% 1.21%
3.0-5.0 82.60% 0.84% 88.23% 0:933% 1100.76% 1.52%
exp9 momentum mc% T4 = data% - double % double% erro
0.4-0.6 98.61%-|_0.26% | 95.44% || 0.483% | | 96.78% |- 0:55%
0.6-0.8 99.68% 0.24% 94 1% |%0:298% . 95.22% H 0.38%
0.8-1.0 99.58% 0.23% .34% 0.278% 195.78%, 0.36%
1.0-1.2 99.24% 0.25% %.43% 0.293% 197'16% 0.38%
1.2-1.4 94.58% 0:32% Q.EO% 0:.341% 199.70% 0.49%
1.4-1.6 85.73% 0.42% 86:15% 0.444% 100.49% 0.72%
1.6-1.8 83.14% 0.50% 82.74% 0.538% 99.52% 0.88%
1.8-2.0 81.54% 0.52% [+82.76% 0.485% 101.50% 0.88%
2.0-2.5 82.02% 0.46% 80.27% ®%513% 97.86% 0.83%
2.5-3.0 83.81% 0.66% 81.87% 0.757% 97.69% 1.19%
3.0-5.0 83.46% 0.83% 83.03% 0.982% 99.49% 1.54%
expll momentum mc% Yo+~ data% To+- double % double% erro
0.4-0.6 98.68% 0.28% 95.16% 0.237% 96.42% 0.36%
0.6-0.8 99.51% 0.09% 95.28% 0.205% 95.75% 0.22%
0.8-1.0 99.54% 0.17% 95.52% 0.204% 95.96% 0.26%
1.0-1.2 99.22% 0.18% 96.38% 0.209% 97.14% 0.27%
1.2-1.4 94.90% 0.23% 94.63% 0.237% 99.72% 0.35%
1.4-1.6 86.27% 0.31% 86.72% 0.315% 100.53% 0.52%
1.6-1.8 79.24% 0.40% 82.29% 0.380% 103.85% 0.71%
1.8-2.0 77.02% 0.45% 81.47% 0.434% 105.77% 0.84%
2.0-2.5 79.21% 0.35% 78.70% 0.364% 99.36% 0.64%
2.5-3.0 82.12% 0.52% 79.62% 0.587% 96.95% 0.94%
3.0-5.0 84.48% 0.71% 84.73% 0.679% 100.30% 1.17%

Table 9.6: Anti-Proton identification efficiency and Data-MC ratio of Exp7-
Expll in momentum 0.4-5GeV
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L,_x >0.2

exp7 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.28% 0.35% 99.17% 0.359% 99.90% 0.51%
0.6-0.8 99.81% 0.25% 99.73% 0.244% 99.92% 0.35%
0.8-1.0 99.87% 0.24% 99.76% 0.243% 99.89% 0.34%
1.0-1.2 99.67% 0.34% 99.60% 0.272% 99.92% 0.44%
1.2-1.4 99.05% 0.29% 98.79% 0.313% 99.73% 0.43%
1.4-1.6 98.40% 0.33% 98.50% 0.366% 100.10% 0.50%
1.6-1.8 97.78% 0.37% 97.39% 0.400% 99.60% 0.55%
1.8-2.0 97.16% 0.41% 97.01% 0.446% 99.84% 0.62%
2.0-2.5 94.39% 0.35% 94.06% 0.379% 99.65% 0.55%
2.5-3.0 93.32% 0.54% 92.94% 0.626% 99.59% 0.88%
3.0-5.0 88.82% 0.76% 88.92% 0.879% 100.12% 1.31%
exp9 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.86% 0.41% 99.63% 0.526% 99.77% 0.67%
0.6-0.8 99.85% 0.24% 99.82% 0.262% 99.97% 0.36%
0.8-1.0 99.88% 0.23% 99.86% 0.247% 99.98% 0.34%
1.0-1.2 99.77% 0.25% 99.70% 0.334% 99.94% 0.42%
1.2-1.4 99.41% 0.31% 99.30% 0.315% 99.89% 0.44%
1.4-1.6 98.39% 0.32% 97.63% 0.544% 99.283% 0.64%
1.6-1.8 98.03% 0.35% 97.16% 0.423% 99.11% 0.56%
1.8-2.0 97.50% 0.39% 97.21% 0.455% 99.70% 0.61%
2.0-2.5 94.59% 0.35% 94.76% 0.393% 100.18% 0.55%
2.5-3.0 93.01% 0.53% 93.08% 0.607% 100.07% 0.87%
3.0-5.0 89.60% 0.79% 89.06% 0.942% 99.41% 1.37%
expll momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.33% 0.257% 99.26% 0.314% 99.93% 0.41%
0.6-0.8 99.80% 0.178% 99.80% 0.283% 100.00% 0.33%
0.8-1.0 99.90% 0.174% 99.84% 0.231% 99.94% 0.29%
1.0-1.2 99.80% 0.143% 99.77% 0.197% 99.98% 0.24%
1.2-1.4 99.75% 0.126% 99.15% 0.337% 99.40% 0.36%
1.4-1.6 99.31% 0.222% 98.48% 0.175% 99.16% 0.28%
1.6-1.8 98.80% 0.250% 98.01% 0.178% 99.20% 0.31%
1.8-2.0 98.52% 0.263% 97.45% 0.308% 98.91% 0.41%
2.0-2.5 94.02% 0.267% 94.62% 0.180% 100.64% 0.34%
2.5-3.0 91.12% 0.434% 92.01% 0.364% 100.98% 0.63%
3.0-5.0 88.66% 0.583% 90.01% 0.457% 101.52% 0.84%
L,_x >04 T d
exp7 momentum mc% To+- data% Yot % double % double% erro
0.4-0.6 99.27% 0.35% 99.18% 0.231% 99:91 % 0.42%
0.6-0.8 99.81% 0.28% 99.72% 0.246% 99.91% 0.37%
0.8-1.0 99.86% 0.23% 99.76% 0.241% 99:91% 0.34%
1.0-1.2 99.67% 0.29% 99.43% 0.271% 99.76% 0.40%
1.2-1.4 98.59% 0.10% 97.93% 0.315% 99.833% 0.33%
1.4-1.6 97.08% 0.34% 96.36% 0.3;41%‘1 99.26% 0.52%
7618 95.26% | 0.39% 94.40; 0.486% || 99.10% 0.61%
1.8-2.0 92.88% 0/45% 91.85% 1..,0.510%] 98.88% 0.74%
2.0-2.5 88.67% 0.41% 8681 % A56%| 97.90% 0.69%
2.5-3.0 86.77% 0.63% 86124% |[W0'732% || 99.40% 1.11%
3.0-5.0 79.74% 0.69% 80.11% 0.941%| 100.46% 1:47%
exp9 momentum mc% Tot- data% %o+~ | double % double% erro
0.4-0.6 99.89% 0.44% 09.62% [10.532% | [ 99.73% 0.69%
0.6-0.8 99.85% 0.24% 99.81% 10.260% | || 99.96% 0.35%
0.8-1.0 99.86% 0.23% 99.83% 0.246% | 99.96 % 0.34%
1.0-1.2 99.61% | 0.25% .| 99:68% | 0.274% || | 99:92% 0.37%
1.2-1.4 98.99% [ "0:29% 98:40% |70.312% || | 99.40% 0.43%
1.4-1.6 97.10% 0.33% 95.83% | 0.391% 98:69% 0.53%
1.6-1.8 95.78% 0.43% 93.78% 0.470% 97.91% 0.66%
1.8-2.0 93.91% 0.31% 91.62% 0.563% 97.56% 0.68%
2.0-2.5 88.54% 0.38% 87.37% 0.477% 98.67% 0.65%
2.5-3.0 86.23% 0.64% 85.35% 0.799% 98.98% 1.18%
3.0-5.0 79.24% 0.93% 81.40% 1.029% 102.73% 1.77%
expll momentum mc% o+~ data% To+- double % double% erro
0.4-0.6 99.34% 0.28% 99.27% 0.273% 99.93% 0.39%
0.6-0.8 99.80% 0.18% 99.79% 0.183% 99.99% 0.26%
0.8-1.0 99.90% 0.17% 99.80% 0.182% 99.90% 0.25%
1.0-1.2 99.83% 0.18% 99.58% 0.212% 99.75% 0.28%
1.2-1.4 99.52% 0.21% 98.41% 0.228% 98.88% 0.31%
1.4-1.6 98.95% 0.23% 96.70% 0.271% 97.73% 0.35%
1.6-1.8 97.90% 0.27% 94.96% 0.321% 97.00% 0.42%
1.8-2.0 97.01% 0.29% 92.15% 0.509% 94.99% 0.60%
2.0-2.5 88.55% 0.31% 87.69% 0.327% 99.03% 0.51%
2.5-3.0 80.64% 0.68% 85.11% 0.524% 105.54% 1.10%
3.0-5.0 78.26% 0.62% 81.14% 0.721% 103.69% 1.24%

Table 9.7: Anti-Proton identification efficiency and Data-MC ratio of Exp7-

Expll in momentum 0.4-5GeV
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Ly—k > 0.6
exp7 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.73% 0.30% 97.13% 0.269% 98.38% 0.41%
0.6-0.8 99.39% 0.25% 96.03% 0.260% 96.62% 0.36%
0.8-1.0 99.53% 0.23% 94.23% 0.271% 94.68% 0.35%
1.0-1.2 99.28% 0.26% 95.06% 0.276% 95.76% 0.37%
1.2-1.4 97.87% 0.30% 95.72% 0.265% 97.80% 0.40%
1.4-1.6 95.37% 0.35% 93.97% 0.388% 98.53% 0.54%
1.6-1.8 91.54% 0.43% 89.25% 0.474% 97.50% 0.69%
1.8-2.0 86.70% 0.51% 82.42% 0.599% 95.07% 0.89%
2.0-2.5 79.43% 0.48% 72.51% 0.524% 91.28% 0.86%
2.5-3.0 70.26% 0.74% 63.99% 0.719% 91.07% 1.41%
3.0-5.0 67.09% 0.87% 64.91% 1.031% 96.74% 1.98%
exp9 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.24% 0.47% 97.58% 0.578% 98.33% 0.75%
0.6-0.8 99.33% 0.24% 95.94% 0.282% 96.58% 0.37%
0.8-1.0 99.28% 0.24% 94.08% 0.284% 94.77% 0.36%
1.0-1.2 99.22% 0.27% 95.20% 0.304% 95.94% 0.40%
1.2-1.4 98.32% 0.28% 96.16% 0.328% 97.80% 0.44%
1.4-1.6 95.41% 0.29% 93.31% 0.409% 97.80% 0.52%
1.6-1.8 92.02% 0.48% 88.96% 0.518% 96.68% 0.75%
1.8-2.0 87.21% 0.52% 82.89% 0.639% 95.05% 0.92%
2.0-2.5 78.44% 0.50% 71.42% 0.571% 91.04% 0.93%
2.5-3.0 68.39% 0.78% 63.68% 0.874% 93.11% 1.66%
3.0-5.0 65.49% 1.03% 66.84% 1.104% 102.07% 2.32%
expll momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.80% 0.22% 97.34% 0.234% 98.53% 0.33%
0.6-0.8 99.45% 0.18% 96.19% 0.196% 96.72% 0.26%
0.8-1.0 99.40% 0.17% 94.30% 0.162% 94.86% 0.23%
1.0-1.2 99.61% 0.19% 95.20% 0.219% 95.58% 0.29%
1.2-1.4 99.18% 0.20% 96.19% 0.198% 96.99% 0.28%
1.4-1.6 98.17% 0.22% 94.00% 0.289% 95.76% 0.36%
1.6-1.8 95.76% 0.25% 90.06% 0.354% 94.05% 0.44%
1.8-2.0 91.25% 0.37% 83.61% 0.442% 91.63% 0.61%
2.0-2.5 75.96% 0.35% 73.834% 0.398% 96.55% 0.69%
2.5-3.0 67.10% 0.59% 61.29% 0.616% 91.34% 1.22%
3.0-5.0 66.71% 0.74% 65.79% 0.817% 98.62% 1.64%
I, _x >09 L, =
exp7 momentum mc% To+- data% | %+-" | double % double% erro
0.4-0.6 98.73% 0.28% 97.10% 0:328% 98.35% 0.43%
0.6-0.8 99.39% 0.25% 96.02% | 0.259% 96.60% - 0.35%
0.8-1.0 99.57% 0.23% 94.12% 0.267% 94.53% 0.35%
1.0-1.2 98.77% 0.26% 94.41% 0.293% 95.58% 0.39%
1.2-1.4 95.53% 0.31% 93.40% 0.331% 7. 77 %~ 0.47%
1416 88.88% L], 0:39% | 8677T6%, | 0.424% o 97.61% %[ 0 0.64%
1.6-1.8 79.60% 0.51% 75.67% || 0.536% | 95.06% 0.91%
1.82.0 70.22% | 0.63% | 61.88% |.0.608% 1| | 88.13% 1.22%
2.0-2.5 61.08% | 056% | 58.18% 4u0527% || | 87.07% 137%
2.5-3.0 54.57% % 0.77% 52.71% Faggo | 96.59% 2.00%
3.0-5.0 44.19% 0.86% 46. 6% i:O 5% 1105'38% 3.06%
exp9 momentum mc% Tot- dIit % - double % double% erro
0.4-0.6 99.84%-.|_0.47% | 97-69% |[10.579% | [ 98.84% .~ 0.715%
0.6-0.8 99.832% 0.24% 95. 6% |=0:280% . 96.62% | 0.37%
0.8-1.0 99.24% 0.23% %.UO% 0.283% L94.72%}_ 0.36%
1.0-1.2 98.89% | 0.33% 72% | 0.305% | |95.78%, 0.45%
1.2-1.4 96.10% | 0:29% .85% | .0.346% | 197.13% 0.47%
1.4-1.6 89.14% 0.40% 86:14% 0.333% 96.64% 0.57%
1.6-1.8 79.75% 0.563% 73.84% 0.595% 92.59% 0.97%
1.8-2.0 69.27% 0.65% [|+61.16%, 0.636% 88.830% 1.24%
2.0-2.5 60.64% 0.54% 51.58% ®573% 85.01% 1.21%
2.5-3.0 53.76% 0.80% 53.96 % 0.861% 100.36% 2.19%
3.0-5.0 43.21% 1.02% 47.82% 1.104% 110.67% 3.65%
expll momentum mc% o+~ data% To+= double % double% erro
0.4-0.6 98.79% 0.22% 97.33% 0.234% 98.52% 0.32%
0.6-0.8 99.43% 0.18% 96.18% 0.331% 96.73% 0.37%
0.8-1.0 99.38% 0.17% 94.27% 0.207% 94.86% 0.27%
1.0-1.2 99.50% 0.18% 94.68% 0.225% 95.16% 0.29%
1.2-1.4 98.15% 0.27% 93.84% 0.246% 95.61% 0.36%
1.4-1.6 94.28% 0.26% 87.43% 0.320% 92.74% 0.42%
1.6-1.8 83.83% 0.38% 76.20% 0.419% 90.89% 0.65%
1.8-2.0 69.31% 0.48% 63.69% 0.501% 91.88% 0.97%
2.0-2.5 58.13% 0.40% 53.21% 0.409% 91.53% 0.95%
2.5-3.0 47.75% 0.60% 51.40% 0.610% 107.65% 1.87%
3.0-5.0 40.37% 0.88% 47.53% 0.791% 117.73% 3.22%

Table 9.8: Anti-Proton identification efficiency and Data-MC ratio of Exp7-
Expll in momentum 0.4-5GeV
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Ly—r > 02

exp33 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.84% 0.24% 99.81% 0.233% 99.96 % 0.33%
0.6-0.8 99.89% 0.12% 99.85% 0.169% 99.96% 0.21%
0.8-1.0 99.82% 0.11% 99.68% 0.146% 99.86% 0.18%
1.0-1.2 99.71% 0.11% 99.51% 0.137% 99.79% 0.18%
1.2-1.4 99.04% 0.06% 99.08% 0.150% 100.04% 0.16%
1.4-1.6 97.33% 0.15% 97.59% 0.175% 100.27% 0.24%
1.6-1.8 95.83% 0.17% 95.71% 0.221% 99.87% 0.29%
1.8-2.0 95.34% 0.20% 95.54% 0.273% 100.22% 0.35%
2.0-2.5 95.65% 0.14% 95.70% 0.236% 100.05% 0.29%
2.5-3.0 95.75% 0.21% 95.64% 0.263% 99.88% 0.35%
3.0-5.0 95.95% 0.21% 95.74% 0.271% 99.78% 0.35%

exp35 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.82% 0.18% 99.79% 0.265% 99.97% 0.32%
0.6-0.8 99.88% 0.13% 99.88% 0.163% 99.99% 0.21%
0.8-1.0 99.82% 0.12% 99.65% 0.121% 99.83% 0.17%
1.0-1.2 99.69% 0.12% 99.49% 0.144% 99.80% 0.19%
1.2-1.4 98.83% 0.13% 98.97% 0.146% 100.14% 0.20%
1.4-1.6 97.20% 0.19% 97.48% 0.181% 100.29% 0.27%
1.6-1.8 95.50% 0.18% 95.96% 0.210% 100.48% 0.29%
1.8-2.0 95.54% 0.27% 95.34% 0.183% 99.79% 0.34%
2.0-2.5 95.92% 0.14% 95.86% 0.181% 99.93% 0.24%
2.5-3.0 95.98% 0.21% 95.87% 0.262% 99.89% 0.35%
3.0-5.0 95.97% 0.24% 95.78% 0.496% 99.81% 0.58%

exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.82% 0.107% 99.83% 0.118% 100.01% 0.16%
0.6-0.8 99.86% 0.068% 99.82% 0.084% 99.96% 0.11%
0.8-1.0 99.81% 0.064% 99.65% 0.073% 99.83% 0.10%
1.0-1.2 99.64% 0.065% 99.40% 0.074% 99.76% 0.10%
1.2-1.4 98.88% 0.072% 98.94% 0.087% 100.07% 0.11%
1.4-1.6 97.30% 0.085% 97.56% 0.151% 100.27% 0.18%
1.6-1.8 95.87% 0.075% 96.02% 0.107% 100.15% 0.14%
1.8-2.0 95.49% 0.080% 95.49% 0.125% 100.00% 0.15%
2.0-2.5 95.65% 0.078% 95.55% 0.085% 99.89% 0.12%
2.5-3.0 95.76% 0.114% 95.77% 0.138% 100.01% 0.19%
3.0-5.0 95.62% 0.095% 95.60% 0.187% 99.99% 0.22%

Ly—x > 0.4 3 =

exp33 momentum mc% To+- data% T LEEN double % double% erro
0.4-0.6 99.81% 0.16% 99.69% 0.238% 99:89% 0.29%
0.6-0.8 99.87% 0.13% 99.71% 0.154% 99.84% - 0.20%
0.8-1.0 99.80% 0.11% 99.33% 0.060% 99:63% 0.13%
1.0-1.2 99.61% 0.11% 99.11% 0.137% 99.50% 0.18%
1.2-1.4 98.38% 0.13% 98.42% 0.076% 100.04 % 0.15%
1.4-1.6 95.62% 1|, 0.16% | 96.40% | 0.184% 4 100.82% [ _0.25%
1.6-1.8 94.02% 0.18% 94.39%, 0.207% | 100.40% 0.29%
1.8-2.0 93.08% 0.22% 93.49% 0.24'3%l 100.43% 0.35%
2.0-2.5 93.26% | 0116% | 93140% . 0:272% || 100.15% 0:34%
2.5-3.0 93.51% 0.23% 93138%_|[10:279% || 99.85% 0.39%
3.0-5.0 93.79% 0.28% 93.54% 0.375%| 99.73% 0:50%

exp35 momentum mc% T4 = data% %% +- 1 double % double% erro
0.4-0.6 99.77% 0.16% D9173% | 10.208% | [ 99.96% 0.26%
0.6-0.8 99.87% 0.13% 99.77% 10.161% | || 99.90% H 0.21%
0.8-1.0 99.78% 0.12% 99.31% 0.138% | 99.57% 0.18%
1.0-1.2 99.60% 0.12% 99.17% 0.142% | 99.57% 0.18%
1.2-1.4 98.13% 0.13% 98L33% 0.147% || 1100.21% 0.20%
1.4-1.6 95.46% 0:16% 96.28% 0.186% 100:86% 0.26%
1.6-1.8 93.64% 0.16% 94.57% | 0:219% 100.99% 0.29%
1.8-2.0 93.38% 0.26% 93.38% 0.251%. 99.94% 0.38%
2.0-2.5 93.56% 0.16% 93.49% 0.197% 99.93% 0.27%
2.5-3.0 93.89% 0.24% 93.82% 0.291% 99.93% 0.40%
3.0-5.0 94.02% 0.29% 93.81% 0.373% 99.25% 0.50%

exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.81% 0.11% 99.75% 0.156% 99.94% 0.19%
0.6-0.8 99.83% 0.07% 99.67% 0.083% 99.84% 0.11%
0.8-1.0 99.77% 0.06% 99.33% 0.060% 99.56% 0.09%
1.0-1.2 99.53% 0.06% 99.03% 0.073% 99.50% 0.10%
1.2-1.4 98.23% 0.11% 98.44% 0.079% 100.21% 0.14%
1.4-1.6 95.56% 0.09% 96.27% 0.098% 100.75% 0.14%
1.6-1.8 93.97% 0.10% 94.58% 0.111% 100.64% 0.16%
1.8-2.0 93.47% 0.15% 93.57% 0.117% 100.12% 0.20%
2.0-2.5 93.43% 0.09% 93.43% 0.107% 100.00% 0.15%
2.5-3.0 93.44% 0.12% 93.52% 0.150% 100.08% 0.21%
3.0-5.0 93.34% 0.21% 93.66% 0.200% 100.35% 0.31%

Table 9.9: Proton identification efficiency and Data-MC ratio of Exp33-
Exp37 in momentum 0.4-5GeV
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Ly—r > 0.6

exp33 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.24% 0.19% 96.50% 0.259% 97.24% 0.32%
0.6-0.8 99.64% 0.12% 96.02% 0.161% 96.37% 0.20%
0.8-1.0 99.69% 0.11% 97.60% 0.107% 97.90% 0.15%
1.0-1.2 99.49% 0.11% 98.83% 0.137% 99.34% 0.18%
1.2-1.4 97.58% 0.13% 97.74% 0.153% 100.17% 0.21%
1.4-1.6 93.34% 0.17% 94.85% 0.192% 101.61% 0.27%
1.6-1.8 89.98% 0.20% 91.60% 0.222% 101.80% 0.34%
1.8-2.0 90.09 % 0.23% 91.10% 0.253% 101.12% 0.38%
2.0-2.5 90.89% 0.17% 91.05% 0.200% 100.17% 0.29%
2.5-3.0 91.23% 0.25% 91.03% 0.300% 99.78% 0.43%
3.0-5.0 91.31% 0.28% 91.95% 0.392% 100.70% 0.53%
exp35 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.27% 0.10% 96.58% 0.205% 97.29% 0.23%
0.6-0.8 99.59% 0.13% 96.10% 0.166% 96.50% 0.21%
0.8-1.0 99.61% 0.11% 97.77% 0.122% 98.15% 0.17%
1.0-1.2 99.45% 0.10% 98.85% 0.131% 99.39% 0.17%
1.2-1.4 97.29% 0.12% 97.72% 0.157% 100.44% 0.20%
1.4-1.6 93.04% 0.17% 94.83% 0.193% 101.92% 0.28%
1.6-1.8 89.84% 0.21% 91.62% 0.233% 101.99% 0.35%
1.8-2.0 90.48% 0.24% 90.74% 0.266% 100.29% 0.40%
2.0-2.5 91.14% 0.18% 91.07% 0.211% 99.93% 0.30%
2.5-3.0 91.69% 0.25% 91.38% 0.310% 99.67% 0.44%
3.0-5.0 91.41% 0.31% 91.02% 0.418% 99.57% 0.57%
exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.28% 0.08% 96.50% 0.137% 97.20% 0.16%
0.6-0.8 99.77% 0.07% 95.99% 0.084% 96.21% 0.11%
0.8-1.0 99.63% 0.06% 97.71% 0.074% 98.07% 0.10%
1.0-1.2 99.37% 0.06% 98.72% 0.057% 99.34% 0.09%
1.2-1.4 97.35% 0.05% 97.83% 0.079% 100.49% 0.10%
1.4-1.6 93.33% 0.09% 94.74% 0.099% 101.51% 0.15%
1.6-1.8 90.21% 0.11% 91.75% 0.118% 101.71% 0.18%
1.8-2.0 90.51% 0.13% 91.14% 0.137% 100.69% 0.21%
2.0-2.5 90.97% 0.09% 90.99% 0.099% 100.02% 0.15%
2.5-3.0 90.94% 0.11% 91.19% 0.160% 100.28% 0.22%
3.0-5.0 91.01% 0.17% 91.58% 0.239% 100.63% 0.32%
Lp,—n > 0.9 =]
exp33 momentum mc% To+- data% %—+-+% | double % double% erro
0.4-0.6 99.20% 0.21% 96.42% 0:214% 97.19% 0.30%
0.6-0.8 99.61% 0.12%) 95.70% 0.177% 96.:07% 0.21%
0.8-1.0 99.62% 0.11% 95.14% 0.088% 95.50% 0.14%
1.0-1.2 99.11% 0.13% 96.59% 0.143% 97.45% 0.19%
1.2-1.4 94.65% 0,13% 95.69% 0.157% 101.11% 0.22%
1.4-1.6 87.11% 4|, 0:19% 89¢ o, | 0.191% 102.59% ' 0.31%
1.6-1.8 82.84% 0.19% 86.65% || 0.180% | 104.60% 0.32%
1.8-2.0 81.65% | 0.26% | 84.37% .0.278% 103.33% 0.47%
2.02.5 82.81% | 021% | 82.67% |20.286% || 1100.44% 0.38%
2.5-3.0 83.27% #| 0.30% 88.31% F:£4'go 1100.06% 0.55%
3.0-5.0 83.568% 0.36% 88.80% 0:453% 1100.32% 0.69%
exp35 momentum mc% T4 = data% - double % double% erro
0.4-0.6 99.28%..[ 0.06% | 96.56% [[0.470% | [97.31% 0.48%
0.6-0.8 99.55% 0.13% 95. 3% |%0:158% 1 96.17% 0.20%
0.8-1.0 99.55% 0.11% .31% 0.151% 195.78%, 0.19%
1.0-1.2 99.04% 0.12% %.67% 0.124% 197'61% 0.17%
1.2-1.4 94.24% 0.15% .ES% 0.164% 101.37% 0.24%
1.4-1.6 86.60% 0.20% 89:77% 0.190% 103.66% 0.32%
1.6-1.8 82.87% 0:23% 86.64% 0.251% 104.54% 0.42%
1.8-2.0 81.79% 0.25% [+83.58% 0.281% 102.18% 0.47%
2.0-2.5 82.87% 0.21% 82.63% 2.243% 99.71% 0.39%
2.5-3.0 83.71% 0.31% 83.67% 0.358% 99.96% 0.56%
3.0-5.0 83.68% 0.45% 88.25% 0.475% 99.49% 0.78%
exp37 momentum mc% Yo+~ data% To+- double % double% erro
0.4-0.6 99.26% 0.11% 96.47% 0.149% 97.19% 0.18%
0.6-0.8 99.75% 0.07% 95.62% 0.086% 95.87% 0.11%
0.8-1.0 99.56% 0.06% 95.39% 0.077% 95.82% 0.10%
1.0-1.2 98.85% 0.09% 96.51% 0.077% 97.63% 0.12%
1.2-1.4 94.34% 0.09% 95.88% 0.084% 101.63% 0.13%
1.4-1.6 86.77% 0.09% 89.70% 0.095% 103.38% 0.15%
1.6-1.8 83.38% 0.13% 86.57% 0.129% 103.83% 0.22%
1.8-2.0 82.14% 0.15% 83.95% 0.164% 102.21% 0.27%
2.0-2.5 82.36% 0.11% 82.54% 0.126% 100.22% 0.21%
2.5-3.0 82.79% 0.16% 83.51% 0.185% 100.87% 0.30%
3.0-5.0 82.41% 0.18% 84.54% 0.206% 102.59% 0.34%

Table 9.10: Proton identification efficiency and Data-MC ratio of Exp33-

Exp37 in momentum 0.4-5GeV
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L,_x >0.2

exp33 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.62% 0.09% 99.55% 0.106% 99.93% 0.14%
0.6-0.8 99.80% 0.12% 99.82% 0.151% 100.02% 0.19%
0.8-1.0 99.83% 0.08% 99.79% 0.132% 99.96% 0.16%
1.0-1.2 99.78% 0.11% 99.73% 0.307% 99.95% 0.33%
1.2-1.4 99.49% 0.16% 99.23% 0.148% 99.74% 0.22%
1.4-1.6 98.92% 0.17% 98.50% 0.088% 99.58% 0.19%
1.6-1.8 98.45% 0.16% 97.79% 0.188% 99.33% 0.25%
1.8-2.0 98.04% 0.17% 97.68% 0.156% 99.64% 0.23%
2.0-2.5 94.56% 0.15% 94.91% 0.175% 100.38% 0.24%
2.5-3.0 92.75% 0.23% 93.23% 0.284% 100.51% 0.40%
3.0-5.0 88.94% 0.32% 88.74% 0.361% 99.78% 0.54%
exp35 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.55% 0.19% 99.57% 0.299% 100.02% 0.35%
0.6-0.8 99.80% 0.13% 99.80% 0.125% 99.99% 0.18%
0.8-1.0 99.78% 0.11% 99.78% 0.137% 100.00% 0.18%
1.0-1.2 99.76% 0.02% 99.64% 0.196% 99.88% 0.20%
1.2-1.4 99.32% 0.09% 99.18% 0.178% 99.85% 0.20%
1.4-1.6 98.89% 0.14% 98.68% 0.079% 99.80% 0.17%
1.6-1.8 98.27% 0.16% 97.91% 0.200% 99.63% 0.26%
1.8-2.0 97.76% 0.26% 97.44% 0.163% 99.67% 0.32%
2.0-2.5 94.62% 0.16% 94.98% 0.182% 100.38% 0.25%
2.5-3.0 92.68% 0.23% 93.26% 0.290% 100.62% 0.40%
3.0-5.0 89.32% 0.33% 90.32% 0.432% 101.12% 0.61%
exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.59% 0.052% 99.58% 0.088% 99.99% 0.10%
0.6-0.8 99.79% 0.068% 99.77% 0.079% 99.98% 0.10%
0.8-1.0 99.80% 0.059% 99.79% 0.071% 99.99% 0.09%
1.0-1.2 99.67% 0.065% 99.62% 0.074% 99.95% 0.10%
1.2-1.4 99.34% 0.072% 99.15% 0.080% 99.81% 0.11%
1.4-1.6 98.70% 0.074% 98.41% 0.086% 99.71% 0.11%
1.6-1.8 98.21% 0.087% 97.85% 0.094% 99.63% 0.13%
1.8-2.0 97.69% 0.085% 97.36% 0.112% 99.66% 0.14%
2.0-2.5 94.60% 0.084% 94.99% 0.095% 100.41% 0.13%
2.5-3.0 92.98% 0.126% 92.97% 0.133% 99.99% 0.20%
3.0-5.0 89.11% 0.175% 90.28% 0.284% 101.31% 0.38%
L,k >04 T d
exp33 momentum mc% To+- data% Yot % double % double% erro
0.4-0.6 99.61% 0.08% 99.56% 0.032% 99.95% 0.09%
0.6-0.8 99.80% 0.12% 99.80% 0.150% 100.01% 0.19%
0.8-1.0 99.86% 0.07% 99.76% 0.131% 99:90% 0.15%
1.0-1.2 99.73% 0.13% 99.57% 0.031% 99.84% 0.13%
1.2-1.4 99.09% Q.05% 98.49% 0.133% 99.40% 0.14%
1416 97.84% |, 0-10% q.o‘.s"‘égo 0.596% % _99.00% 0.62%
1.61.8 96.01% | 0.17% | 94.57%, | 0.184% || 98.49% 0.26%
1.8-2.0 94.183% 0.21% 92.80% 0.46'7‘%l 98.59% 0.54%
2.0-2.5 87:96% | 0.19% | 88154% 3 0:193%| [|_100.65% 0.31%
2.5-3.0 86.29% »| 0.27% 86190% "329% || 100.71% 0.50%
3.0-5.0 79.85% 0.38% 80.15% 0.476%| 100.39% 0.76%
exp35 momentum mc% Tot- data% %o+~ | double % double% erro
0.4-0.6 99.54% 0.18% 09.58% [10.260% | [ 100.04% 0.32%
0.6-0.8 99.80% 0.183% 99.79% 10.157% | || 99.98% 0.20%
0.8-1.0 99.79% 0.11% 99.75% 0.132% | 99.96 % 0.17%
1.0-1.2 99.67% | 0.12% .| 99:50% | 0.081% || | 99:84% 0.14%
T214 98.90% | 0.16% |.98.48% [10.144% || | 99.58% 0.21%
1.4-1.6 97.45% 0:21% 96.93% 0.185% 99:47% 0.29%
1.6-1.8 95.40% | 0.18% . ].95.23% | 0.187%_| 99:78% 0.27%
1.8-2.0 93.46% 0.22% 92'75% 0.257%. - 99.24% 0.36%
2.0-2.5 88.08% 0.22% 89.31% | #0.220% 101.40% 0.35%
2.5-3.0 85.96% 0.29% 87.10% 0.274% 101.32% 0.47%
3.0-5.0 79.90% 0.40% 81.51% 0.497% 102.02% 0.80%
exp37 momentum mc% Yo+~ data% T+~ double % double% erro
0.4-0.6 99.59% 0.12% 99.57% 0.135% 99.97% 0.18%
0.6-0.8 99.78% 0.07% 99.77% 0.080% 99.99% 0.11%
0.8-1.0 99.79% 0.06% 99.74% 0.078% 99.95% 0.10%
1.0-1.2 99.58% 0.06% 99.47% 0.074% 99.89% 0.10%
1.2-1.4 98.87% 0.07% 98.54% 0.080% 99.67% 0.11%
1.4-1.6 97.39% 0.07% 96.90% 0.093% 99.49% 0.12%
1.6-1.8 95.60% 0.07% 94.88% 0.112% 99.24% 0.14%
1.8-2.0 93.78% 0.11% 92.52% 0.134% 98.66% 0.19%
2.0-2.5 88.24% 0.10% 89.15% 0.114% 101.04% 0.18%
2.5-3.0 86.45% 0.15% 86.84% 0.178% 100.45% 0.27%
3.0-5.0 79.04% 0.19% 82.32% 0.283% 104.15% 0.43%

Table 9.11: Proton identification efficiency and Data-MC ratio of Exp33-

Exp37 in momentum 0.4-5GeV
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Ly—k > 0.6

exp33 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.21% 0.06% 97.58% 0.222% 98.35% 0.23%
0.6-0.8 99.41% 0.12% 95.87% 0.154% 96.43% 0.19%
0.8-1.0 99.49% 0.11% 94.17% 0.145% 94.66% 0.18%
1.0-1.2 99.33% 0.11% 96.03% 0.204% 96.68% 0.23%
1.2-1.4 98.32% 0.13% 96.82% 0.161% 98.47% 0.21%
1.4-1.6 95.80% 0.16% 94.57% 0.190% 98.71% 0.26%
1.6-1.8 91.18% 0.20% 89.76% 0.238% 98.44% 0.34%
1.8-2.0 85.16% 0.26% 84.08% 0.292% 98.73% 0.46%
2.0-2.5 75.46% 0.21% 75.45% 0.255% 99.99% 0.44%
2.5-3.0 66.69% 0.32% 67.36% 0.416% 101.00% 0.79%
3.0-5.0 65.78% 0.37% 66.16% 0.526% 100.59% 0.98%

exp35 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.11% 0.13% 97.70% 0.219% 98.58% 0.26%
0.6-0.8 99.41% 0.13% 96.02% 0.171% 96.59% 0.21%
0.8-1.0 99.41% 0.11% 94.30% 0.173% 94.86% 0.21%
1.0-1.2 99.20% 0.13% 95.94% 0.154% 96.71% 0.20%
1.2-1.4 97.99% 0.14% 96.92% 0.162% 98.91% 0.21%
1.4-1.6 95.46% 0.17% 94.86% 0.193% 99.38% 0.27%
1.6-1.8 90.71% 0.22% 90.76% 0.242% 100.05% 0.36%
1.8-2.0 85.46% 0.26% 83.94% 0.305% 98.22% 0.47%
2.0-2.5 76.77% 0.33% 76.58% 0.231% 99.75% 0.53%
2.5-3.0 66.78% 0.36% 68.09% 0.415% 101.97% 0.83%
3.0-5.0 66.17% 0.45% 68.84% 0.479% 104.04% 1.01%

exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.20% 0.07% 97.64% 0.137% 98.42% 0.15%
0.6-0.8 99.59% 0.07% 95.95% 0.084% 96.35% 0.11%
0.8-1.0 99.39% 0.07% 94.37% 0.077% 94.95% 0.10%
1.0-1.2 99.15% 0.06% 95.88% 0.081% 96.70% 0.10%
1.2-1.4 98.02% 0.07% 96.94% 0.048% 98.89% 0.09%
1.4-1.6 95.44% 0.09% 94.80% 0.101% 99.33% 0.14%
1.6-1.8 91.47% 0.07% 90.88% 0.089% 99.36% 0.13%
1.8-2.0 86.37% 0.14% 84.52% 0.153% 97.86% 0.24%
2.0-2.5 77.16% 0.12% 76.54% 0.137% 99.19% 0.24%
2.5-3.0 67.40% 0.19% 67.95% 0.203% 100.81% 0.41%
3.0-5.0 65.11% 0.22% 68.76% 0.235% 105.61% 0.50%

I, _x >09 "L, =

exp33 momentum mc% To+- data% | %+-" | double % double% erro
0.4-0.6 99.20% 0.16% 97.57% 0.160% 98.35% 0.23%
0.6-0.8 99.40% 0.12% 95.84% | 0.155% 96.:42% - 0.20%
0.8-1.0 99.44% 0.11% 94.10% 0.144% 94.63% 0.18%
1.0-1.2 98.97% 0.12% 95.56% 0.139% 96.55% 0.18%
1.2-1.4 95.78% 0,14% 94.37% 0.119% 98.53 %" 0.19%
1.4-1.6 87.80% |, 0:19% | 87#58%, | 0.214% [y 100.832% 1| . 0.33%
1.61.8 75:89% | 0.99% | 76.14% 1| 0.279% | | 101.00% 0:54%
1.82.0 64.74% | 0.30% | 64.18% | 0.331% || | 99.056% 0.69%
2.0-2.5 55.63 % 0.25% 58.62% 2[20:269% || | 96.38% 0.64%
2.5-3.0 51.05% % 0.36% 51.82% o 1101.51% 1.07%
3.0-5.0 41.92% 0.43% 42. 1% 9_:522% 1102'34% 1.63%

exp35 momentum mc% Tot- dIit % - double % double% erro
0.4-0.6 99.11%..[ 0.11% | 97.70% [[0222% | [98.58% [ 0-25%
0.6-0.8 99.42% 0.13% 96.00% |+0:162% . 96.56% te 10.20%
0.8-1.0 99.38% 0.11% .24% 0.150% L94.82%)_ 0.19%
1.0-1.2 98.76% | 0.12% %.45% 0.162% | 196,66% 0.20%
1.2-1.4 95.25% | 0/14% |“94.71% | _0.140% | [99.43% 0.21%
1.4-1.6 87.32% 0.20% 88.45% 0.220% 101.29% 0.34%
1.6-1.8 76.15% 0:25% 77.91% 0.282% 102.82% 0.50%
1.8-2.0 65.84% 0.31% [+64.89%, 0.347% 98.55% 0.70%
2.0-2.5 57.33% 0.25% 55.42% ®:302% 96.68% 0.68%
2.5-3.0 51.26% 0.37% 54.09% 0.402% 105.51% 1.10%
3.0-5.0 41.14% 0.45% 45.93% 0:552% 111.63% 1.81%

exp37 momentum mc% Yo+~ data% T+~ double % double% erro
0.4-0.6 99.20% 0.11% 97.64% 0.032% 98.43% 0.11%
0.6-0.8 99.57% 0.07% 95.95% 0.084% 96.36% 0.11%
0.8-1.0 99.36% 0.06% 94.32% 0.078% 94.92% 0.10%
1.0-1.2 98.68% 0.08% 95.41% 0.074% 96.68% 0.11%
1.2-1.4 95.47% 0.06% 94.83% 0.089% 99.33% 0.11%
1.4-1.6 87.96% 0.11% 88.83% 0.112% 100.98% 0.18%
1.6-1.8 77.63% 0.14% 78.44% 0.145% 101.04% 0.26%
1.8-2.0 67.43% 0.17% 66.13% 0.154% 98.07% 0.33%
2.0-2.5 57.60% 0.16% 55.55% 0.146% 96.44% 0.37%
2.5-3.0 51.37% 0.20% 53.35% 0.220% 103.86% 0.58%
3.0-5.0 40.43% 0.24% 46.65% 0.284% 115.39% 0.98%

Table 9.12: Proton identification efficiency and Data-MC ratio of Exp33-
Exp37 in momentum 0.4-5GeV
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Ly—r > 02

exp33 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.28% 0.11% 99.23% 0.215% 99.95% 0.25%
0.6-0.8 99.74% 0.15% 99.69% 0.148% 99.95% 0.21%
0.8-1.0 99.77% 0.12% 99.57% 0.142% 99.79% 0.18%
1.0-1.2 99.59% 0.13% 99.30% 0.128% 99.71% 0.19%
1.2-1.4 98.55% 0.14% 98.59% 0.164% 100.03% 0.22%
1.4-1.6 95.71% 0.13% 95.98% 0.203% 100.27% 0.25%
1.6-1.8 93.32% 0.20% 93.43% 0.232% 100.13% 0.33%
1.8-2.0 93.10% 0.21% 93.04% 0.153% 99.94% 0.28%
2.0-2.5 94.37% 0.15% 94.02% 0.149% 99.63% 0.23%
2.5-3.0 95.26% 0.23% 95.10% 0.284% 99.84% 0.38%
3.0-5.0 95.91% 0.28% 95.60% 0.419% 99.68% 0.53%

exp35 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.28% 0.33% 99.18% 0.246% 99.90% 0.41%
0.6-0.8 99.76% 0.11% 99.68% 0.159% 99.92% 0.19%
0.8-1.0 99.77% 0.12% 99.56% 0.117% 99.79% 0.17%
1.0-1.2 99.47% 0.23% 99.36% 0.166% 99.89% 0.28%
1.2-1.4 98.44% 0.12% 98.55% 0.116% 100.12% 0.17%
1.4-1.6 95.50% 0.17% 96.06% 0.197% 100.59% 0.28%
1.6-1.8 93.40% 0.19% 93.43% 0.288% 100.03% 0.37%
1.8-2.0 93.10% 0.19% 93.02% 0.491% 99.91% 0.57%
2.0-2.5 94.65% 0.17% 94.47% 0.210% 99.81% 0.28%
2.5-3.0 95.45% 0.22% 95.01% 0.267% 99.54% 0.36%
3.0-5.0 95.92% 0.30% 95.54% 0.447% 99.61% 0.56%

exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.23% 0.103% 99.23% 0.111% 100.00% 0.15%
0.6-0.8 99.73% 0.069% 99.65% 0.080% 99.92% 0.11%
0.8-1.0 99.73% 0.064% 99.52% 0.074% 99.79% 0.10%
1.0-1.2 99.51% 0.064% 99.20% 0.079% 99.69% 0.10%
1.2-1.4 98.28% 0.077% 98.36% 0.094% 100.09% 0.12%
1.4-1.6 95.42% 0.131% 96.03% 0.103% 100.63% 0.18%
1.6-1.8 93.63% 0.209% 93.78% 0.132% 100.15% 0.26%
1.8-2.0 93.20% 0.084% 93.21% 0.149% 100.01% 0.18%
2.0-2.5 94.835% 0.082% 94.11% 0.115% 99.74% 0.15%
2.5-3.0 95.01% 0.126% 95.01% 0.140% 100.00% 0.20%
3.0-5.0 95.46% 0.171% 95.51% 0.201% 100.04% 0.28%

Ly—x > 0.4 3 =

exp33 momentum mc% To+- data% T LEEN double % double% erro
0.4-0.6 99.21% 0.08% 99.02% 0.237% 99:81% 0.25%
0.6-0.8 99.68% 0.12% 99.41% 0.147% 99.73% - 0.19%
0.8-1.0 99.69% 0.11% 99.16% 0.102% 9947% 0.15%
1.0-1.2 99.41% 0.16% 98.81% 0.148% 99.40% 0.22%
1.2-1.4 97.67% 0.14% 97.89% 0.164% 100.23% 0.22%
1.4-1.6 93.383% 4| 0:19% %ﬁg% 0.2941%'1 100.69% |" 0.30%
1.6-1.8 90.67% 0.21% 90.98%, 0.287% | 100.34% 0.35%
1.8-2.0 90.42% 0124% 90.57% |..0.279%, 100.16% 0.40%
2.02.5 91.71% | 0121% | 90199%.[0:146% || 99.22% 0:28%
2.5-3.0 92.97% % 0.25% | 92:45% | 0:300%) || 99.44% 0.42%
3.0-5.0 93.64% 0.31% 93.01 % 0-405% | 99.33% 0:54%

exp35 momentum mc% T4 = data% %% +- 1 double % double% erro
0.4-0.6 99.28% 0.19% D8199% | 10.238% | [ 99.75% 0.31%
0.6-0.8 99.69% 0.13% 99.36% 10.088% | || 99.67% H 0.16%
0.8-1.0 99.70% 0.12% 99.10% 0.146% | 99.40% 0.19%
1.0-1.2 99.32% | 0.1%% .| 98:93% | 0.170% || | 99:61% 0.25%
1.2-1.4 97.49% ‘0.15% 97L77% 0.175% || 1100.29% 0.23%
1.4-1.6 93.03% 0:11% 94.26% 0.214% 101:32% 0.26%
1.6-1.8 90.88% 0.22% 91.10% | 0-260% 100.24% 0.37%
1.8-2.0 90.69% 0.24% 90.72% 0.293%. - 100.04% 0.42%
2.0-2.5 92.07% 0.16% 91.65% 0.226% 99.54% 0.30%
2.5-3.0 93.37% 0.21% 92.46% 0.275% 99.03% 0.37%
3.0-5.0 93.45% 0.36% 92.78% 0.445% 99.29% 0.61%

exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.19% 0.11% 98.97% 0.114% 99.78% 0.16%
0.6-0.8 99.66% 0.07% 99.34% 0.080% 99.68% 0.11%
0.8-1.0 99.63% 0.11% 99.07% 0.044% 99.43% 0.12%
1.0-1.2 99.32% 0.07% 98.71% 0.078% 99.39% 0.10%
1.2-1.4 97.20% 0.07% 97.61% 0.088% 100.42% 0.11%
1.4-1.6 92.94% 0.10% 94.20% 0.109% 101.35% 0.16%
1.6-1.8 91.02% 0.11% 91.52% 0.116% 100.55% 0.18%
1.8-2.0 90.68% 0.12% 90.79% 0.167% 100.12% 0.23%
2.0-2.5 91.69% 0.10% 91.34% 0.134% 99.62% 0.18%
2.5-3.0 92.36% 0.10% 92.69% 0.162% 100.35% 0.21%
3.0-5.0 93.10% 0.20% 93.47% 0.220% 100.39% 0.32%

Table 9.13: Anti-Proton identification efficiency and Data-MC ratio of
Exp33-Exp37 in momentum 0.4-5GeV
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Ly—r > 0.6

exp33 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.60% 0.18% 95.44% 0.208% 96.80% 0.28%
0.6-0.8 99.46% 0.04% 95.41% 0.146% 95.92% 0.15%
0.8-1.0 99.61% 0.11% 97.52% 0.108% 97.90% 0.16%
1.0-1.2 99.24% 0.08% 98.37% 0.147% 99.12% 0.17%
1.2-1.4 96.58% 0.14% 96.97% 0.166% 100.41% 0.23%
1.4-1.6 90.55% 0.19% 91.96% 0.210% 101.56% 0.31%
1.6-1.8 86.42% 0.24% 87.90% 0.284% 101.71% 0.43%
1.8-2.0 87.49% 0.25% 87.67% 0.296% 100.21% 0.44%
2.0-2.5 88.98% 0.20% 88.07% 0.167% 98.98% 0.29%
2.5-3.0 90.45% 0.27% 89.74% 0.320% 99.21% 0.46%
3.0-5.0 90.84% 0.34% 90.69% 0.425% 99.84% 0.60%
exp35 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.74% 0.14% 95.39% 0.25% 96.61% 0.28%
0.6-0.8 99.48% 0.13% 95.47% 0.10% 95.97% 0.16%
0.8-1.0 99.56% 0.12% 97.49% 0.15% 97.92% 0.19%
1.0-1.2 99.11% 0.14% 98.57% 0.16% 99.45% 0.21%
1.2-1.4 96.27% 0.15% 97.01% 0.15% 100.78% 0.22%
1.4-1.6 90.31% 0.20% 92.32% 0.22% 102.22% 0.33%
1.6-1.8 86.71% 0.23% 87.77% 0.27% 101.22% 0.42%
1.8-2.0 87.46% 0.25% 88.00% 0.31% 100.61% 0.46%
2.0-2.5 89.35% 0.20% 88.83% 0.19% 99.41% 0.30%
2.5-3.0 91.08% 0.27% 89.53% 0.34% 98.29% 0.47%
3.0-5.0 90.94% 0.35% 89.93% 0.47% 98.89% 0.65%
exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.69 % 0.11% 95.29% 0.128% 96.56% 0.17%
0.6-0.8 99.40% 0.07% 95.47% 0.084% 96.04% 0.11%
0.8-1.0 99.53% 0.06% 97.50% 0.039% 97.96% 0.07%
1.0-1.2 99.11% 0.07% 98.35% 0.079% 99.24% 0.10%
1.2-1.4 96.06% 0.05% 96.80% 0.089% 100.77% 0.10%
1.4-1.6 90.22% 0.10% 92.23% 0.113% 102.22% 0.17%
1.6-1.8 87.09% 0.15% 88.30% 0.136% 101.38% 0.23%
1.8-2.0 87.52% 0.13% 87.84% 0.154% 100.36% 0.23%
2.0-2.5 89.01% 0.10% 88.54% 0.120% 99.47% 0.18%
2.5-3.0 89.72% 0.15% 90.04% 0.173% 100.35% 0.26%
3.0-5.0 90.41% 0.19% 91.35% 0.225% 101.05% 0.33%
L,—r > 0.9 ik, =
exp33 momentum mc% To+- data% %+-",+| double % double% erro
0.4-0.6 98.56% 0.04% 95.33% 0:213% 96.73% 0.22%
0.6-0.8 99.44% 0.12%) 95.00% 0.154% 95:54% 0.19%
0.8-1.0 99.54% 0.10% 95.44% 0.186% 95.89% 0.21%
1.0-1.2 98.74% 0.27% 96.11% 0.122% 97.34% 0.30%
1214 93.12% | 0.22% | 94.26% | 0.175% | 101.28% 0.31%
1.4-1.6 83.09% 4|, 0:21% 86¢ o, | 0.225% 103.56% ' 0.38%
1.6-1.8 79.10% 0.25% 82.16% || 0.268% | 103.86% 0.46%
1.8-2.0 78.94% | 0.28% | 81.00% .0.315% 1| | 102.62% 0:54%
2.0-2.5 80.88% | 022% | 79.73% [u0253% || | 99.20% 0.42%
2.5-3.0 82.67% »| 0.38% 80. 5‘7%@ 1 97.93% 0.63%
3.0-5.0 82.78% 0.40% 82.34% 0:498% 199.47% 0.77%
exp35 momentum mc% T4 = dIit % - double % double% erro
0.4-0.6 98172%| _0.09% | 95.24% [10113% | [ 96.41% 0:15%
0.6-0.8 99.47% 0.13% 95. 3% |%0:155% . 95.54% 0.20%
0.8-1.0 99.47% 0.05% .39% 0.267% 195.90%, 0.27%
1.0-1.2 98.49% 0.12% %.39% 0.222% l97.86% 0.26%
1.2-1.4 92.60% 0,16% ﬁ.lQ% 0.278% 101.72% 0.35%
1.4-1.6 83.10% 0.21% 86:48% 0.237% 104.06% 0.39%
1.6-1.8 79.77% 0.26% 82.55% 0.288% 108.48%, 0.50%
1.8-2.0 78.93% 0.29% [+80.93% 0.333% 102.54% 0.56%
2.0-2.5 81.10% 0.23% 80.62% 2212% 99.41% 0.38%
2.5-3.0 82.53% 0.32% 81.48% 0.394% 98.74% 0.61%
3.0-5.0 82.88% 0.44% 82.20% 0.534% 99.18% 0.83%
exp37 momentum mc% Yo+~ data% To+- double % double% erro
0.4-0.6 98.62% 0.10% 95.16% 0.128% 96.49% 0.16%
0.6-0.8 99.38% 0.07% 95.04% 0.084% 95.64% 0.11%
0.8-1.0 99.47% 0.08% 95.43% 0.078% 95.94% 0.11%
1.0-1.2 98.49% 0.07% 96.10% 0.074% 97.58% 0.10%
1.2-1.4 92.29% 0.06% 94.31% 0.093% 102.19% 0.12%
1.4-1.6 83.00% 0.11% 86.49% 0.122% 104.21% 0.21%
1.6-1.8 79.76% 0.12% 82.70% 0.143% 103.68% 0.24%
1.8-2.0 79.28% 0.15% 80.87% 0.168% 102.01% 0.29%
2.0-2.5 80.66% 0.12% 80.13% 0.132% 99.34% 0.22%
2.5-3.0 81.25% 0.17% 82.23% 0.184% 101.20% 0.31%
3.0-5.0 81.99% 0.21% 84.60% 0.252% 103.19% 0.40%

Table 9.14: Anti-Proton identification efficiency
Exp33-Exp37 in momentum 0.4-5GeV
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and Data-MC ratio of




L,_x >0.2

exp33 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.05% 0.21% 99.08% 0.215% 100.03% 0.30%
0.6-0.8 99.68% 0.12% 99.68% 0.142% 100.00% 0.19%
0.8-1.0 99.77% 0.12% 99.76% 0.160% 99.99% 0.20%
1.0-1.2 99.68% 0.13% 99.62% 0.145% 99.93% 0.20%
1.2-1.4 99.24% 0.13% 99.03% 0.165% 99.78% 0.21%
1.4-1.6 98.59% 0.18% 98.29% 0.188% 99.70% 0.26%
1.6-1.8 97.94% 0.16% 97.57% 0.203% 99.62% 0.27%
1.8-2.0 97.47% 0.18% 96.97% 0.237% 99.49% 0.31%
2.0-2.5 94.04% 0.16% 94.14% 0.195% 100.11% 0.27%
2.5-3.0 92.23% 0.25% 91.79% 0.301% 99.52% 0.42%
3.0-5.0 88.63% 0.36% 88.70% 0.351% 100.08% 0.57%
exp35 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.97% 0.18% 99.01% 0.234% 100.05% 0.30%
0.6-0.8 99.69% 0.13% 99.72% 0.167% 100.02% 0.21%
0.8-1.0 99.75% 0.12% 99.76% 0.143% 100.01% 0.19%
1.0-1.2 99.67% 0.13% 99.60% 0.134% 99.93% 0.18%
1.2-1.4 99.34% 0.14% 98.90% 0.175% 99.56% 0.23%
1.4-1.6 98.69% 0.16% 98.00% 0.224% 99.31% 0.28%
1.6-1.8 97.85% 0.17% 97.42% 0.226% 99.56% 0.29%
1.8-2.0 97.29% 0.15% 96.69% 0.244% 99.39% 0.30%
2.0-2.5 93.98% 0.17% 94.40% 0.204% 100.45% 0.28%
2.5-3.0 92.12% 0.26% 91.99% 0.333% 99.85% 0.46%
3.0-5.0 88.65% 0.37% 89.60% 0.491% 101.07% 0.70%
exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 99.01% 0.099% 98.99% 0.114% 99.99% 0.15%
0.6-0.8 99.67% 0.067% 99.66% 0.076% 99.99% 0.10%
0.8-1.0 99.74% 0.014% 99.75% 0.073% 100.01% 0.07%
1.0-1.2 99.58% 0.069% 99.52% 0.079% 99.94% 0.11%
1.2-1.4 99.00% 0.075% 98.87% 0.088% 99.87% 0.12%
1.4-1.6 98.25% 0.036% 98.09% 0.095% 99.84% 0.10%
1.6-1.8 97.56% 0.096% 97.03% 0.090% 99.47% 0.13%
1.8-2.0 97.10% 0.098% 96.63% 0.172% 99.51% 0.20%
2.0-2.5 94.08% 0.093% 94.834% 0.094% 100.27% 0.14%
2.5-3.0 92.37% 0.162% 92.51% 0.161% 100.14% 0.25%
3.0-5.0 88.28% 0.198% 89.28% 0.214% 101.14% 0.33%
L,k >04 T d
exp33 momentum mc% To+- data% % L2 double % double% erro
0.4-0.6 99.04% 0.19%% 99.08% 0.317% 100.04% 0.37%
0.6-0.8 99.70% 0.12% 99.66% 0.140% 99.96% 0.18%
0.8-1.0 99.79% 0.12% 99.76% 0.135% 99:97 % 0.18%
1.0-1.2 99.63% 0.12% 99.32% 0.146% 99.69% 0.19%
1.2-1.4 98.83% 0.14% 98.15% 0.184% 99.81% 0.23%
1416 07.24% |, 0.16% | 96.49% | 0.198% % _99.23% 0.26%
7618 95.07% | 0.15% | 94.02%, | 0.242% || 98.90% 0.30%
1.8-2.0 93.09% 0122% 91.57%. |..0.278%, 98.37% 0.38%
2.0-2.5 87.09% 0.20% 87122%3}2:0:234%| [| 100.15% 0:36%
2.5-3.0 85.14% »| 0.80% 84149% 264% || 99.23% 0.47%
3.0-5.0 78.26% 0.41% 79.74% 0.499% | 101.90% 0.83%
exp35 momentum mc% Tot- data% %o+~ | double % double% erro
0.4-0.6 98.97% 0.24% 99,02% [10.216% | [ 100.06% 0.32%
0.6-0.8 99.69% 0.12% 99.69% 10.192% | || 100.00% 0.23%
0.8-1.0 99.77% 0.12% 99.75% 0.166% | 99.98% 0.20%
1.0-1.2 99.51% | 0.15% .| 99:41% | 0.221% || | 99:89% 0.27%
1.2-1.4 98.88% | "9-08% 98.10% [10.176% || | 99.21% 0.20%
1.4-1.6 97.16% 0:17% 96.30% 0.209% 99:12% 0.28%
1.6-1.8 95.00% 0.14% 94.03% 0.244% "98.98% 0.29%
1.8-2.0 93.10% 0.21% 91:36% 0.289%. 98.13% 0.38%
2.0-2.5 87.02% 0.21% 87.86% 0.245% 100.96% 0.37%
2.5-3.0 85.10% 0.31% 86.12% 0.381% 101.20% 0.58%
3.0-5.0 78.23% 0.44% 80.60% 0.548% 103.03% 0.91%
exp37 momentum mc% Yo+~ data% T+~ double % double% erro
0.4-0.6 99.01% 0.10% 98.99% 0.081% 99.98% 0.13%
0.6-0.8 99.68% 0.07% 99.65% 0.074% 99.98% 0.10%
0.8-1.0 99.73% 0.06% 99.73% 0.073% 100.00% 0.10%
1.0-1.2 99.49% 0.06% 99.29% 0.079% 99.80% 0.10%
1.2-1.4 98.36% 0.08% 98.10% 0.089% 99.74% 0.12%
1.4-1.6 96.73% 0.08% 96.33% 0.099% 99.59% 0.13%
1.6-1.8 94.61% 0.10% 93.56% 0.083% 98.89% 0.14%
1.8-2.0 92.58% 0.12% 91.12% 0.147% 98.42% 0.21%
2.0-2.5 87.06% 0.11% 87.47% 0.124% 100.47% 0.19%
2.5-3.0 85.18% 0.17% 85.99% 0.189% 100.95% 0.30%
3.0-5.0 77.63% 0.23% 80.25% 0.266% 103.38% 0.46%

Table 9.15: Anti-Proton identification efficiency and Data-MC ratio of

Exp33-Exp37 in momentum 0.4-5GeV
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Ly—k > 0.6

exp33 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.48% 0.11% 97.00% 0.296% 98.50% 0.32%
0.6-0.8 99.34% 0.11% 95.15% 0.118% 95.79% 0.16%
0.8-1.0 99.36% 0.10% 94.44% 0.149% 95.05% 0.18%
1.0-1.2 99.10% 0.12% 95.26% 0.156% 96.12% 0.19%
1.2-1.4 97.83% 0.14% 96.31% 0.165% 98.44% 0.22%
1.4-1.6 94.96% 0.17% 93.88% 0.206% 98.86% 0.28%
1.6-1.8 89.98% 0.23% 89.09% 0.249% 99.02% 0.37%
1.8-2.0 84.01% 0.24% 82.17% 0.322% 97.81% 0.48%
2.0-2.5 74.21% 0.24% 73.71% 0.274% 99.33% 0.49%
2.5-3.0 64.79% 0.37% 64.25% 0.416% 99.17% 0.85%
3.0-5.0 63.72% 0.47% 65.02% 0.544% 102.04% 1.14%

exp35 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.49% 0.16% 96.98% 0.229% 98.47% 0.28%
0.6-0.8 99.34% 0.12% 95.54% 0.151% 96.18% 0.19%
0.8-1.0 99.31% 0.12% 94.35% 0.164% 95.01% 0.20%
1.0-1.2 98.93% 0.13% 95.47% 0.167% 96.50% 0.21%
1.2-1.4 97.94% 0.10% 96.20% 0.235% 98.22% 0.26%
1.4-1.6 94.95% 0.18% 93.96% 0.215% 98.95% 0.29%
1.6-1.8 90.20% 0.22% 89.43% 0.269% 99.15% 0.38%
1.8-2.0 84.98% 0.27% 82.40% 0.308% 96.97% 0.48%
2.0-2.5 75.16% 0.25% 74.33% 0.290% 98.90% 0.50%
2.5-3.0 65.72% 0.38% 65.90% 0.456% 100.28% 0.90%
3.0-5.0 64.42% 0.48% 66.83% 0.595% 103.75% 1.21%

exp37 momentum mc% Yo+~ data% Yo+~ double % double% erro
0.4-0.6 98.50% 0.08% 96.96% 0.088% 98.44% 0.12%
0.6-0.8 99.25% 0.06% 95.44% 0.068% 96.17% 0.09%
0.8-1.0 99.28% 0.04% 94.43% 0.082% 95.12% 0.09%
1.0-1.2 98.98% 0.07% 95.20% 0.084% 96.18% 0.11%
1.2-1.4 97.37% 0.08% 96.25% 0.075% 98.85% 0.11%
1.4-1.6 94.48% 0.10% 93.98% 0.110% 99.47% 0.15%
1.6-1.8 90.16% 0.10% 88.93% 0.174% 98.64% 0.22%
1.8-2.0 85.06% 0.15% 82.52% 0.156% 97.01% 0.25%
2.0-2.5 75.46% 0.11% 74.25% 0.145% 98.40% 0.24%
2.5-3.0 65.35% 0.20% 66.41% 0.222% 101.63% 0.46%
3.0-5.0 64.18% 0.27% 66.59% 0.230% 103.76% 0.56%

I, _x >09 = h =¥

exp33 momentum mc% To+- data% | %+-" | double % double% erro
0.4-0.6 98.45% 0.12% 96.97% 0.087% 98.50% 0.15%
0.6-0.8 99.33% 0.12% 95.12% | 0.149% 95.76% - 0.19%
0.8-1.0 99.34% 0.12% 94.38% 0.119% 95.00% 0.17%
1.0-1.2 98.68% 0.12% 94.66% 0.157% 95.93% 0.20%
1.2-1.4 95.21% 0,09% 93.72% 0.177% 98.48% 0.21%
1.4-1.6 86.81% |, 0:21% | 86¢30%, | 0.227% [y 99.98% 1| . 0.36%
1.6-1.8 73.583% 0.26% 75.00% || 0.285% 1 101.99% 0.53%
1.82.0 63.86% | 0.29% | 62.46% |0.303% 1| | 98.58% 0.72%
2.0-2.5 54.89% | 025% | 52.19% 5.0.282% || | 96.16% 0.658%
2.5-3.0 49.49% % 041% 49.6€ 79’# 1100.36% 1.18%
3.0-5.0 40.78% 0.46% 42.¢ 4% 9_:5 1% 1104'57% 1.711%

exp35 momentum mc% Tot- dIit % - double % double% erro
0.4-0.6 98.49%-|_0.16% | 96.98% [10.212% | | 98.47% |-~ 0.21%
0.6-0.8 99.833% 0.12% 95.51% [+0:157% 1 96.16% te 10.20%
0.8-1.0 99.25% 0.12% 94. 1% 0.132% L95.02%)_ 0.17%
1.0-1.2 98.36% | 0.12% .88% | 0.224% | 196.46% 0.26%
1.2-1.4 95.19% | 0:15% 73% | .0.194% | 198.46% 0.25%
1.4-1.6 86.46% 0.21% 87.09% 0.240% 100.73% 0.37%
1.6-1.8 74.73% 0:27% 75.44% 0.337% 100.95% 0.58%
1.8-2.0 65.26% 0.32% [+63.04%, 0.373% 96.59% 0.74%
2.0-2.5 56.04% 0.26% 54.55% 2:298% 97.33% 0.70%
2.5-3.0 50.16% 0.38% 52.83% 0.454% 105.32% 1.21%
3.0-5.0 40.27% 0.43% 44.17% 0.587% 109.68% 1.86%

exp37 momentum mc% Yo+~ data% T+~ double % double% erro
0.4-0.6 98.48% 0.06% 96.95% 0.111% 98.44% 0.13%
0.6-0.8 99.25% 0.07% 95.44% 0.078% 96.15% 0.10%
0.8-1.0 99.24% 0.06% 94.35% 0.075% 95.07% 0.10%
1.0-1.2 98.43% 0.07% 94.67% 0.085% 96.18% 0.11%
1.2-1.4 94.54% 0.08% 93.84% 0.095% 99.26% 0.13%
1.4-1.6 86.63% 0.11% 87.60% 0.121% 101.12% 0.19%
1.6-1.8 75.95% 0.12% 76.21% 0.155% 100.34% 0.26%
1.8-2.0 65.90% 0.17% 64.26% 0.180% 97.52% 0.37%
2.0-2.5 56.39% 0.13% 54.56% 0.151% 96.76% 0.35%
2.5-3.0 50.12% 0.18% 52.99% 0.226% 105.73% 0.59%
3.0-5.0 39.92% 0.25% 44.90% 0.289% 112.49% 1.01%

Table 9.16: Anti-Proton identification efficiency and Data-MC ratio of
Exp33-Exp37 in momentum 0.4-5GeV
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I, >02

momentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.28% 0.80% 99.29% 0.83% 1.000 0.012
0.6-0.8 99.53% 0.62% 99.68% 0.66% 1.001 0.009
0.8-1.0 99.57% 0.62% 99.29% 0.58% 0.997 0.008
1.0-1.2 99.75% 0.16% 99.68% 1.06% 0.999 0.011
1.2-1.4 98.82% 0.47% 97.87% 0.69% 0.990 0.008
1.4-1.6 97.44% 0.73% 96.30% 1.48% 0.988 0.017
1.6-1.8 — — —- — —- —
1.8-2.0 — — —- — —- —
2.0-2.5 — — — —- —= —-
2.5-3.0 — — —- — —- —
3.0-5.0 —- —- —- — —- —

Lp >0.3

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 99.30% . 99.23% . 0.999 0.014
0.6-0.8 99.56% 1.001 0.009
0.8-1.0 99.53% 0.998 0.008
1.0-1.2 99.86%' .998 0.008
1.2-1.4 97.75% 0.987
1.4-1.6 94.9! %-54
1.6-1.8 F— =
1.8-2.0 F o ]
2.0-25 [~
2530 | =
3.0-5.0  [FN Bk

L

L, >04 =7 [

momentu . %
0406 | 99.32
0.6-0.8
0.8-1.0
1.0-1.2
1.2-1.4
1.4-1.6
1.6-1.8
1.8-2.0
2.0-2.5
2.5-3.0
3.0-5.0

Ly, > 05

momentum X double % double%+-
0.4-0.6 99.52% 0.81% | 0.998 0.014
0.6-0.8 99.14% 0.39% 1.003 0.008
0.8-1.0 99.45% 0.67% 1.001 0.009
1.0-1.2 99.32% 0.61% 1.002 0.009
1.2-1.4 94.56% 0.80% 93.51% 0.81% 0.989 0.012
1.4-1.6 78.67% 1.13% 81.93% 1.21% 1.041 0.021
1.6-1.8 — — —- — —- —
1.8-2.0 — — —- — —- —
2.0-2.5 — - —- - —- -
2.5-3.0 — — —- — —- —
3.0-5.0 —- —- —- — —- —

Table 10.1: Proton identification efficiency and Data-MC ratio of SVD1-Binl
in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 99.53% 0.91% 99.27% 0.98% 0.997 0.013
0.6-0.8 99.13% 0.25% 99.43% 0.56% 1.003 0.006
0.8-1.0 99.40% 0.61% 99.60% 0.56% 1.002 0.008
1.0-1.2 99.26% 0.60% 99.14% 0.61% 0.999 0.009
1.2-1.4 91.85% 0.83% 91.78% 0.83% 0.999 0.013
1.4-1.6 62.50% 1.20% 72.57% 1.30% 1.161 0.031
1.6-1.8 — — — — — —
1.8-2.0 — — — — — —
2.0-2.5 — — — — — —-
2.5-3.0 — — — — — —-
3.0-5.0 — — — — — —-

I, > 0.7

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.54% 0.83% 99.26% 1.05% 0.997 0.013
0.6-0.8 99.13% 0.66% 99.48% 0.65% 1.004 0.009
0.8-1.0 99.27% 0.61% 99.59% 0.56% 1.003 0.008
1.0-1.2 98.90% 0.61% 98.72% 0.59% 0.998 0.009
1.2-1.4 88.39% 0.86% 89.79% 0.85% 1.016 0.014
1.4-1.6 46.28% 1.18% 62.86% 1.34% 1.358 0.045
1.6-1.8 — — — — — —
1.8-2.0 — — —- — — —
2.0-2.5 —
2.5-3.0 —
3.0-5.0 —-

I, > 0.8

momentum double%+-
0.4-0.6 0.014
0.6-0.8 0.010
0.8-1.0 0.008
1.0-1.2 | 98. @ - 0.009
1214 83.70% [ 0.014
1.4-1.6 ' 30.42% = 0.072
1618 | — T
1.82.0 o =
2.0-25 |  —- —
2.5-3.0 — = |
3.0-5.0 i — ==

I, >009 a1

momentum r.ﬁ: 0+
0.4-0.6 w%ﬁ;;
0.6-0.8 99.17% h 1"
0.8-1.0 95.?_3% 0.57%
1.0-1.2 97.70% 61% |

1214 73.63%_| 0.82% | -80.62% 71.095 0.018
1.4-1.6 15.66% | 0.83% | 14.98% 7 0.956 0.097
16-1.8 — e T m— ' — —
1.8-2.0 — I F e L I — —
2.0-2.5 p— — p— — — —
2.5-3.0 — — —- — — —
3.0-5.0 — — — — — —

Table 10.2: Proton identification efficiency and Data-MC ratio of SVD1-Binl
in momentum 0.4-5GeV
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Ly > 0.2

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 97.87% 0.74% 97.91% 0.82% 1.000 0.011
0.6-0.8 99.28% 0.49% 99.09% 0.67% 0.998 0.008
0.8-1.0 99.74% 0.60% 99.57% 0.66% 0.998 0.009
1.0-1.2 99.74% 0.65% 99.74% 0.28% 1.000 0.007
1.2-1.4 98.57% 0.75% 97.31% 0.51% 0.987 0.009
1.4-1.6 98.24% 0.99% 96.67% 1.38% 0.984 0.017
1.6-1.8 — — —- — — —
1.8-2.0 — —- —- — — —
2.0-2.5 — — —- — — —
2.5-3.0 — — —- — — —
3.0-5.0 — - —- - — -

I,>03

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 97.87% 0.68% 97.91% 0.82% 1.000 0.011
0.6-0.8 99.37% 0.63% 99.11% 0.66% 0.997 0.009
0.8-1.0 99.82% 0.59% 99.57% 0.66% 0.998 0.009
1.0-1.2 99.47% 0.65% 99.85% 0.72% 1.004 0.010
1.2-1.4 98.27% 1.14% 96.98% 0.91% 0.987 0.015
1.4-1.6 95.38% 0.77% 93.54% 1.50% 0.981 0.018
1.6-1.8 — — —- — — —
1.8-2.0 — - —- - — -
2.0-2.5 — —
2.5-3.0 —- —-
3.0-5.0 == -

Ly >04 Efh

momentum 3 —double % double%+-
0.4-0.6 1.001 0.010
0.6-0.8 % 0.997 0.009
0.8.1.0 ] T [ 0.009
1.0-1.2 . - 15005, | 0.010
1214 T 0012
1.4-1.6 | - 0.021
T6-1.8 | 7 B
1.8-2.0 =
2.0-2.5 B
2.5-3.0 — —-
3.0-5.0 b -

= =

Ly > 0.5 ) 1 wll

momentum | ot ouble % [ double%+-
0.4-0.6 07 004 | 0011
0.6-0.8 0.65 3 =1l 0.009
0.8.1.0 . 0.997 0.009
1.0-1.2 0.71%" |- 1.006 0.010
1.2-1.4 0:96% | .0.973 0.013
1.4-1.6 1.66% | 0.998 0.025
1.6-1.8 _— — -
1.82.0 = — —
2.0-2.5 — — —
2.5-3.0 — — — —- — —-
3.0-5.0 — - —- - — -

Table 10.3: Anti-Proton identification efficiency and Data-MC ratio of SVD1-
Binl in momentum 0.4-5GeV
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T, >06

momentum % Yo+~ % T+~ double % double%+-
0.4-0.6 97.93% 0.65% 98.37% 0.77% 1.004 0.010
0.6-0.8 99.14% 0.61% 98.82% 0.65% 0.997 0.009
0.8-1.0 99.98% 0.57% 99.51% 0.64% 0.995 0.009
1.0-1.2 98.94% 0.63% 99.47% 0.71% 1.005 0.010
1.2-1.4 92.54% 0.82% 91.26% 0.97% 0.986 0.014
1.4-1.6 61.71% 1.23% 71.25% 1.66% 1.154 0.035
1.6-1.8 — — — — —- —
1.8-2.0 — — — — —- —
2.0-2.5 — — — — — —-
2.5-3.0 — —- — — — —-
3.0-5.0 — — — —- — —

T, > 07

momentum % Yo+- Y% Yo+- double % double%+-
0.4-0.6 97.96% 0.48% 98.39% 0.77% 1.004 0.009
0.6-0.8 99.19% 0.61% 98.83% 0.64% 0.996 0.009
0.8-1.0 100.00% 0.57% 99.54% 0.26% 0.995 0.006
1.0-1.2 98.64% 0.81% 99.22% 0.71% 1.006 0.011
1.2-1.4 89.51% 0.84% 89.04% 1.01% 0.995 0.015
1.4-1.6 47.60% 1.20% 59.85% 1.95% 1.257 0.052
1.6-1.8 — — — — —- —
1.8-2.0 — — — — —- —
2.0-2.5 —
2.5-3.0 —
3.0-5.0 —

T, > 0.8

momentum double%+-
0.4-0.6 0.010
0.6-0.8 98.84% 0.009
0.8-1.0 99.55% 0.64% )99 - 0.009
1.0-1.2 5,98.97% [70.70% 007, . | 0.0l0
1.2-1.4 : 85.66%] | 1.02% I 0.016
1416 | T10% 2=46-97% 1~1.57% | 0.067
1618 | — — e - i
1820 | .— =4 1 = = e —
2.025 @ - = - ES - e —

- v - Wr I8
L, > 0.9 el 1 I
momentum | % A % -+ double % | double%+-
0.4-0.6 —%@ 7l 98.41% | 0.7T% 1005 0.011
0.6-0.8 99.13% h 9 0164% 0.996 0.009
0.8-1.0 10’6_-}0 % -l"::"g:iﬁ% 763 55 09§ 0.008
1.0-1.2 97.82% | “0.:89%,|r 98.26% | -1.07%,| _1.005 0.014
1.2-1.4 74.44% | 0.75% |- 79.46% | 1.07% | ..1.068 0.018
1.4-1.6 17.07% | 0.87% |-81.61% 0.124
1.6-1.8 — b I — —
1.8-2.0 — — g —
2.0-2.5 — — — — —- —
2.5-3.0 — — — — —- —
3.05.0 — — — — —- —

Table 10.4: Anti-Proton identification efficiency and Data-MC ratio of SVD1-
Binl in momentum 0.4-5GeV
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Ly, > 0.2

momentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.86% 0.15% 99.85% 0.21% 1.000 0.003
0.6-0.8 99.86% 0.11% 99.81% 0.14% 0.999 0.002
0.8-1.0 99.77% 0.11% 99.51% 0.08% 0.997 0.001
1.0-1.2 99.65% 0.10% 99.57% 0.07% 0.999 0.001
1.2-1.4 99.11% 0.10% 99.00% 0.13% 0.999 0.002
1.4-1.6 98.27% 0.12% 98.04% 0.15% 0.998 0.002
1.6-1.8 97.28% 0.11% 96.91% 0.19% 0.996 0.002
1.8-2.0 96.24% 0.29% 96.00% 0.21% 0.998 0.004
2.0-2.5 94.50% 0.19% 94.17% 0.17% 0.997 0.003
2.5-3.0 90.53% 0.35% 91.01% 0.44% 1.005 0.006
3.0-5.0 85.24% 0.68% 87.08% 1.08% 1.022 0.015

L, > 0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.84% 0.13% 99.82% 0.24% 1.000 0.003
0.6-0.8 99.85% 0.11% 99.78% 0.15% 0.999 0.002
0.8-1.0 99.73% 0.10% 99.31% 0.07% 0.996 0.001
1.0-1.2 99.59% 0.10% 99.40% 0.11% 0.998 0.002
1.2-1.4 98.86% 0.11% 98.75% 0.09% 0.999 0.001
1.4-1.6 97.77% 0.13% 97.24% 0.15% 0.995 0.002
1.6-1.8 96.38% 0.16% 95.70% 0.25% 0.993 0.003
1.8-2.0 94.98% 0.15% 94.59% 0.21% 0.996 0.003
2.0-2.5 92.38% 0.18% 92.056%. | 0.21% 0.996 0.003
2.53.0 86.60% | 0.40% | s'ﬂ.‘_ﬁ:‘i-_-’,m._sg% 1.012 0.008
3.0-5.0 79.50% -q."ZS%" 82.15% _ 1.14% . 1.033 0.017

L, > 0.4

momentum double%+-
0.4-0.6 0.002
0.6-0.8 0.002
0.8-1.0 0.002
1.0-1.2 0.001
1.2-1.4 il 0.002
1.4-1.6 | 0.002
1.6-1.8 | 0.003
1.8-2.0 | = 0.003
2.0-2.5 0.004
2.5-3.0 | 0.008
3.0-5.0 H 0.020

h-

L,>05

momentum double%+-
0.4-0.6 0.003
0.6-0.8 0.002
0.8-1.0 0.002
1.0-1.2 0.002
1.2-1.4 0.002
1.4-1.6 0.003
1.6-1.8 0.003
1.8-2.0 0.004
2.0-2.5 0.004
2.5-3.0 75.83% 0.46% 76.28% 0.59% 1.006 0.010
3.0-5.0 68.84% 0.80% 73.90% 1.21% 1.074 0.022

Table 10.5: Proton identification efficiency and Data-MC ratio of SVD1-Bin2
in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.89% 0.14% 94.60% 0.21% 0.957 0.003
0.6-0.8 99.44% 0.11% 94.33% 0.15% 0.949 0.002
0.8-1.0 99.41% 0.12% 91.64% 0.13% 0.922 0.002
1.0-1.2 99.24% 0.10% 97.17% 0.12% 0.979 0.002
1.2-1.4 97.97% 0.11% 97.05% 0.14% 0.991 0.002
1.4-1.6 95.68% 0.14% 94.50% 0.17% 0.988 0.002
1.6-1.8 92.23% 0.19% 90.71% 0.22% 0.983 0.003
1.8-2.0 88.24% 0.26% 86.67% 0.29% 0.982 0.004
2.0-2.5 80.72% 0.23% 78.15% 0.30% 0.968 0.005
2.5-3.0 67.59% 0.49% 67.10% 0.62% 0.993 0.012
3.0-5.0 62.96% 0.86% 68.34% 1.19% 1.085 0.024

I, > 0.7

momentum %% Yo+- % Yo+~ double % double%+-
0.4-0.6 98.89% 0.15% 94.58% 0.20% 0.956 0.003
0.6-0.8 99.44% 0.11% 94.30% 0.11% 0.948 0.002
0.8-1.0 99.40% 0.10% 91.62% 0.12% 0.922 0.002
1.0-1.2 99.19% 0.08% 97.07% 0.09% 0.979 0.001
1.2-1.4 97.59% 0.12% 96.66% 0.14% 0.991 0.002
1.4-1.6 94.63% 0.15% 93.39% 0.20% 0.987 0.003
1.6-1.8 90.49% 0.20% 88.75% 0.29% 0.981 0.004
1.8-2.0 85.22% 83.56% 0.980 0.005
2.0-2.5 76.43% 0.959 0.005
2.5-3.0 62.13% 61.43 ‘-‘!;‘ﬂ'g“% 0.989 0.013
3.05.0 56.26%. ~61.23% |=..25% | .1.088 0.028

¥ s _‘E: o

I, > 0.8 oL ~ i o

momentum . double%+-
0.4-0.6 . y 0.002
0.6-0.8 L 0.948 0.002
0.8-1.0 o 0.002
1.0-1.2 k] 0.001
1.2-1.4 - - 0.002
TAT6 —0.003
1618 | 0.003
1.8-2.0 ° ~ 0.005
2.0-25 ~ 0.006
2.5-3.0 . 0.015
3.0-5.0 | 0.038

L, >0.9 Dy

momentum ouble % | double%+-
0.40.6 [ 0.956 0.003
0.6-0.8 | 0.948 0.002
0.8-1.0 7 0.922° 0.002
T0-1.2 1~ o978 0.002
1.2-1.4 ~10.990 0.002
1.4-1.6 ] 0.984 0.003
T6-1.8 0.22% | 0.973 0.004
1.8-2.0 77.99% 0.29% 0.970 0.006
2.0-2.5 65.74% 0.31% 0.954 0.007
2.5-3.0 44.72% 0.51% 0.986 0.018
3.0-5.0 35.09% 0.83% 39.08% 1.19% 1.114 0.043

Table 10.6: Proton identification efficiency and Data-MC ratio of SVD1-Bin2
in momentum 0.4-5GeV
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Ly > 0.2

rnI:)mentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.36% 0.17% 99.28% 0.15% 0.999 0.002
0.6-0.8 99.83% 0.10% 99.72% 0.13% 0.999 0.002
0.8-1.0 99.84% 0.10% 99.42% 0.12% 0.996 0.002
1.0-1.2 99.66% 0.09% 99.46% 0.12% 0.998 0.001
1.2-1.4 98.85% 0.11% 98.51% 0.17% 0.997 0.002
1.4-1.6 97.21% 0.14% 96.67% 0.18% 0.994 0.002
1.6-1.8 95.48% 0.17% 94.88% 0.22% 0.994 0.003
1.8-2.0 94.76% 0.20% 94.33% 0.27% 0.995 0.003
2.0-2.5 93.39% 0.18% 93.18% 0.29% 0.998 0.004
2.5-3.0 90.77% 0.35% 90.87% 0.54% 1.001 0.007
3.0-5.0 85.36% 0.59% 86.95% 1.27% 1.019 0.017

L, > 0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.34% 0.14% 99.22% 0.16% 0.999 0.002
0.6-0.8 99.82% 0.11% 99.59% 0.13% 0.998 0.002
0.8-1.0 99.79% 0.10% 99.17% 0.12% 0.994 0.002
1.0-1.2 99.59% 0.10% 99.29% 0.12% 0.997 0.002
1.2-1.4 98.48% 0.12% 98.04% 0.15% 0.995 0.002
1.4-1.6 96.35% 0.15% 95.55% 0.22% 0.992 0.003
1.6-1.8 94.36% 0.18% 93.32% 0.19% 0.989 0.003
1.8-2.0 93.39% 0.34% 92.24% 0.32% 0.988 0.005
2.0-2.5 91.16% 0.20% 90.95%. | 0.28% 0.998 0.004
253.0 87.12% | 0.38% | siu_b‘i-_-’,fg._s A 1.011 0.008
3.0-5.0 0.81% T " 0.019

L, > 0.4

momentum double%+-
0.4-0.6 0.001
0.6-0.8 0.002
0.8-1.0 0.002
1.0-1.2 | 0.002
T2.1.4 | T 0.003
1.4-1.6 f = 0.003
1.6-1.8 | ~ 0.003
1.8-2.0 | 0.004
2.0-2.5 ~0.004
2.5-3.0 ] |~ 0.009
3.0-5.0 H 0.021

=k 5

L,>05

momentum double%+-
0.4-0.6 0.002
0.6-0.8 0.002
0.8-1.0 0.001
1.0-1.2 0.001
1.2-1.4 . . 0:08% |’ : d 0.002
1.4-1.6 - 0.16% 0.003
1.6-1.8 91.82% GI'-I'Q%I. 0.003
1.8-2.0 89.27% 0.22% | f ) . 0.004
2.0-2.5 84.74% 0.24% 82.22% 0.32% 0.970 0.005
2.5-3.0 76.01% 0.47% 76.86% 0.54% 1.011 0.009
3.0-5.0 69.29% 0.88% 74.26% 1.31% 1.072 0.023

Table 10.7: Anti-Proton identification efficiency and Data-MC ratio of SVD1-
Bin2 in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.17% 0.14% 92.68% 0.17% 0.944 0.002
0.6-0.8 99.34% 0.11% 92.97% 0.15% 0.936 0.002
0.8-1.0 99.37% 0.10% 91.72% 0.15% 0.923 0.002
1.0-1.2 99.11% 0.06% 95.94% 0.14% 0.968 0.002
1.2-1.4 97.40% 0.12% 95.75% 0.16% 0.983 0.002
1.4-1.6 93.72% 0.13% 92.09% 0.20% 0.983 0.003
1.6-1.8 90.04% 0.27% 87.73% 0.26% 0.974 0.004
1.8-2.0 86.66% 0.26% 83.80% 0.36% 0.967 0.005
2.0-2.5 79.91% 0.26% 76.53% 0.34% 0.958 0.005
2.5-3.0 67.96% 0.51% 66.99% 0.65% 0.986 0.012
3.0-5.0 63.43% 0.90% 67.63% 1.35% 1.066 0.026

L, > 0.7

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 98.14% 0.15% 92.59% 0.17% 0.943 0.002
0.6-0.8 99.33% 0.11% 92.88% 0.15% 0.935 0.002
0.8-1.0 99.37% 0.07% 91.69% 0.15% 0.923 0.002
1.0-1.2 99.03% 0.10% 95.78% 0.14% 0.967 0.002
1.2-1.4 96.95% 0.13% 95.20% 0.16% 0.982 0.002
1.4-1.6 92.56% 0.17% 90.74% 0.21% 0.980 0.003
1.6-1.8 88.25% 0.21% 85.61% 0.27% 0.970 0.004
1.8-2.0 83.89% 80.74% . 0.962 0.005
2.0-2.5 75.90% ﬂﬂ— 34% 0.947 0.006
2.5-3.0 62.39% 52% | 61.95 ‘-‘!;_Tg"% 0.993 0.014
3.0-5.0 56.63%, = .68% |-#l.97% 0.038

¥ s _‘E:

L, > 0.8 N = i

momentum . double%+-
0.4-0.6 . y 0.002
0.6-0.8 5 L 0.934 0.002
0.8-1.0 o 0.002
1.0-1.2 k] 0.002
1.2-1.4 - - 0.002
TAT6 ; —0.003
1.6-1.8 | 86.07% 22 — 0.004
1.8-2.0 ° / ~ 0.006
2.0-25 ~ 0.006
2.5-3.0 . 0.017
3.05.0 1126, | 0.035

i At B

L, >0.9 Dy

momentum ouble % | double%+-
0.4-0.6 [ 0943 0.002
0.6-0.8 .. 0934 0.002
0.8-1.0 7 0.922° 0.002
1.0-1.2 T~ 0.966 0.002
1.2-1.4 g 3 i 3 ~10.979 0.002
1.4-1.6 - T0.19% | 86. _s% T o0.973 0.003
1.6-1.8 82.68% . 0 d 0.960 0.005
1.8-2.0 76.28% 0.961 0.007
2.0-2.5 65.44% 0.941 0.007
2.5-3.0 44.29% 0.971 0.021
3.0-5.0 35.48% 0.87% 42.18% 1.04% 1.189 0.041

Table 10.8: Anti-Proton identification efficiency and Data-MC ratio of SVD1-
Bin2 in momentum 0.4-5GeV
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Ly, > 0.2

momentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.82% 0.24% 99.80% 0.17% 1.000 0.003
0.6-0.8 99.92% 0.15% 99.90% 0.21% 1.000 0.003
0.8-1.0 99.93% 0.05% 99.86% 0.18% 0.999 0.002
1.0-1.2 99.74% 0.03% 99.19% 0.18% 0.995 0.002
1.2-1.4 99.04% 0.16% 99.00% 0.19% 1.000 0.003
1.4-1.6 97.26% 0.18% 97.40% 0.21% 1.001 0.003
1.6-1.8 95.92% 0.21% 95.79% 0.23% 0.999 0.003
1.8-2.0 95.23% 0.24% 95.15% 0.25% 0.999 0.004
2.0-2.5 95.12% 0.15% 94.99% 0.21% 0.999 0.003
2.5-3.0 92.88% 0.23% 93.48% 0.27% 1.006 0.004
3.0-5.0 89.08% 0.31% 89.71% 0.38% 1.007 0.006

I, >0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.82% 0.23% 99.78% 0.12% 1.000 0.003
0.6-0.8 99.87% 0.17% 99.81% 0.05% 0.999 0.002
0.8-1.0 99.88% 0.15% 99.71% 0.18% 0.998 0.002
1.0-1.2 99.67% 0.16% 98.70% 0.18% 0.990 0.002
1.2-1.4 98.73% 0.17% 98.70% 0.23% 1.000 0.003
1.4-1.6 96.40% 0.19% 96.68% 0.21% 1.003 0.003
1.6-1.8 94.71% 0.22% 94.43% 0.24% 0.997 0.003
1.8-2.0 93.85% 0.24% 93.67% 0.27% 0.998 0.004
2.025 93.58% | 0.16% | 93.42% | 0.19% 0.998 0.003
2.5-3.0 90.85% | 0.25% | siﬁi-_.’..fg.;g.% 1.004 0.004
3.0-5.0 84.48% -q.'.":s%" §6.27% 1. 0.41% . 1.021 0.006

1 Ll -

L, >04 MR s T

momentum T o4+- ] .ltioub"_l__e % double%+-
0.4-0.6 gﬁo% | IUﬂ"l 9.70% = 0.999 0.003
0.6-0.8 ?.‘85% 0. 99.68% 0.003
0.51.0 | 99.79% 99.52% 0.002
1.0-1.2 - 99.59% .10% 98.39% el 0.002
1.2-1.4 il 0.003
1.4-1.6 | 0.003
1.6-1.8 | 0.004
1.8-2.0 | 0.004
2.0-2.5 0.003
2.5-3.0 | 0.005
3.0-5.0 H 0.008

h-

T,>05

momentum double%+-
0.4-0.6 0.004
0.6-0.8 0.002
0.8-1.0 0.002
1.0-1.2 0.003
1.2-1.4 0.003
1.4-1.6 0.003
1.6-1.8 0.003
1.8-2.0 0.004
2.0-2.5 0.003
2.5-3.0 82.12% 0.31% 82.48% 0.37% 1.004 0.006
3.0-5.0 72.41% 0.42% 75.14% 0.48% 1.038 0.009

Table 10.9: Proton identification efficiency and Data-MC ratio of SVD1-Bin3
in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.98% 0.16% 96.94% 0.27% 0.979 0.003
0.6-0.8 99.50% 0.17% 95.19% 0.10% 0.957 0.002
0.8-1.0 99.59% 0.22% 95.50% 0.19% 0.959 0.003
1.0-1.2 99.33% 0.15% 92.31% 0.25% 0.929 0.003
1.2-1.4 97.73% 0.13% 96.31% 0.20% 0.985 0.002
1.4-1.6 93.72% 0.21% 94.24% 0.22% 1.006 0.003
1.6-1.8 91.01% 0.33% 90.60% 0.23% 0.995 0.004
1.8-2.0 88.61% 0.27% 87.69% 0.30% 0.990 0.005
2.0-2.5 83.76% 0.22% 81.49% 0.25% 0.973 0.004
2.5-3.0 74.27% 0.33% 71.04% 0.38% 0.957 0.007
3.0-5.0 65.75% 0.44% 67.40% 0.51% 1.025 0.010

I, > 0.7

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 98.99% 0.16% 96.92% 0.30% 0.979 0.003
0.6-0.8 99.50% 0.17% 95.19% 0.22% 0.957 0.003
0.8-1.0 99.60% 0.03% 95.50% 0.19% 0.959 0.002
1.0-1.2 99.28% 0.16% 92.23% 0.22% 0.929 0.003
1.2-1.4 97.30% 0.17% 96.06% 0.21% 0.987 0.003
1.4-1.6 92.70% 0.21% 93.35% 0.23% 1.007 0.003
1.6-1.8 89.46% 0.25% 89.15% 0.27% 0.997 0.004
1.8-2.0 86.26% 0.984 0.005
2.0-2.5 80.36% 0.968 0.004
2.5-3.0 71.57% iy 0.958 0.007
3.05.0 59.84%, | 1.023 0.011

I, > 0.8

momentum double%+-
0.4-0.6 0.004
0.6-0.8 L 0.957 0.002
0.8-1.0 o 0.003
1.0-1.2 k] 0.003
1.2-1.4 - - 0.003
TAT6 —0.003
1618 | 0.004
1.8-2.0 ° ~ 0.005
2.0-25 ~ 0.005
2.5-3.0 . 0.008
3.0-5.0 | 0.013

L, >0.9 Dy

momentum ouble % | double%+-
0.40.6 [ o0.979 0.004
0.6-0.8 | 0956 0.002
0.8-1.0 %, 0.959" 0.002
1T01.2 1T 0,929 0.003
1214 710,992 0.003
1.4-1.6 1 1.013 0.004
1.6-1.8 1.003 0.005
1.8-2.0 0.975 0.006
2.0-2.5 0.961 0.005
2.5-3.0 0.963 0.009
3.0-5.0 41.97% 0.45% 44.41% 1.058 0.017

Table 10.10: Proton identification efficiency and Data-MC ratio of SVDI1-
Bin3 in momentum 0.4-5GeV
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Ly > 0.2

rnI:)mentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.52% 0.20% 99.53% 0.24% 1.000 0.003
0.6-0.8 99.82% 0.16% 99.78% 0.18% 1.000 0.002
0.8-1.0 99.81% 0.16% 99.79% 0.18% 1.000 0.002
1.0-1.2 99.63% 0.16% 99.09% 0.33% 0.995 0.004
1.2-1.4 98.65% 0.08% 98.34% 0.21% 0.997 0.002
1.4-1.6 96.02% 0.23% 95.96% 0.24% 0.999 0.003
1.6-1.8 93.59% 0.24% 93.26% 0.17% 0.996 0.003
1.8-2.0 92.70% 0.21% 92.24% 0.30% 0.995 0.004
2.0-2.5 93.33% 0.15% 92.66% 0.19% 0.993 0.003
2.5-3.0 92.27% 0.28% 92.32% 0.30% 1.001 0.004
3.0-5.0 87.94% 0.35% 88.69% 0.41% 1.009 0.006

L, > 0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.49% 0.27% 99.44% 0.20% 1.000 0.003
0.6-0.8 99.78% 0.16% 99.62% 0.19% 0.998 0.002
0.8-1.0 99.77% 0.16% 99.59% 0.18% 0.998 0.002
1.0-1.2 99.59% 0.16% 98.64% 0.20% 0.990 0.003
1.2-1.4 98.14% 0.19% 97.91% 0.21% 0.998 0.003
1.4-1.6 94.68% 0.22% 94.78% 0.16% 1.001 0.003
1.6-1.8 91.99% 0.29% 91.31% 0.29% 0.993 0.004
1.8-2.0 91.04% 0.27% 90.15% 0.31% 0.990 0.005
2.0-2.5 91.53% 0.26% 90.21%. | 0.21% 0.986 0.004
2.5-3.0 89.91% | 0.28% | 90.( -.-.fg.% 1.001 0.005
3.0-5.0 83.38% 0 1.015 0.007

A =

Ly >04 gnik = L0

momentum T o4+- ] .ltioub"_l__e % double%+-
0.4-0.6 gﬁz% J1021 9.21% = 0.998 0.003
0.6-0.8 gg.‘74% 0. 99.41% 0.997 0.002
0810 | 99.73% 99.35% 0.996 . 0.003
1.0-1.2 - 99.52% .16% 98.28% | _0O. 88 | 0.002
1.2-1.4 9T 0.18% - 97.54% | 98 | 0.002
1.4-1.6 f 03 | 0.004
1.6-1.8 | ~ 0.004
1.8-2.0 1 0.005
2.0-2.5 ~ 0.004
2.5-3.0 | s 0.005
3.0-5.0 H 0.008

=k 5

T,>05

momentum double%+-
0.4-0.6 0.003
0.6-0.8 0.001
0.8-1.0 0.002
1.0-1.2 0.002
1.2-1.4 . . 018% |7 : d 0.002
1.4-1.6 92.16% | 0.23% [-"92.51% 26% .| - '1.004 0.004
1.6-1.8 89.18% Gf-?s%l . 88.06% 0.31% | 0.988 0.005
1.8-2.0 87.59% | 0.32% | 85.79% | 0.34% 0.980 0.005
2.0-2.5 85.58% 0.22% 82.52% 0.29% 0.964 0.004
2.5-3.0 80.28% 0.32% 80.31% 0.35% 1.000 0.006
3.0-5.0 71.68% 0.45% 73.69% 0.53% 1.028 0.010

Table 10.11: Anti-Proton identification efficiency and Data-MC ratio of
SVD1-Bin3 in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.74% 0.23% 95.75% 0.25% 0.970 0.003
0.6-0.8 99.35% 0.16% 94.81% 0.20% 0.954 0.003
0.8-1.0 99.45% 0.18% 95.66% 0.20% 0.962 0.003
1.0-1.2 99.23% 0.25% 92.67% 0.23% 0.934 0.003
1.2-1.4 96.67% 0.13% 95.02% 0.23% 0.983 0.003
1.4-1.6 90.94% 0.23% 91.24% 0.26% 1.003 0.004
1.6-1.8 87.58% 0.29% 86.48% 0.31% 0.987 0.005
1.8-2.0 85.62% 0.30% 83.31% 0.35% 0.973 0.005
2.0-2.5 80.98% 0.24% 77.42% 0.31% 0.956 0.005
2.5-3.0 71.96% 0.43% 67.92% 0.43% 0.944 0.008
3.0-5.0 64.50% 0.47% 65.32% 0.56% 1.013 0.011

I, > 0.7

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 98.74% 0.25% 95.71% 0.25% 0.969 0.004
0.6-0.8 99.34% 0.17% 94.78% 0.23% 0.954 0.003
0.8-1.0 99.45% 0.16% 95.68% 0.20% 0.962 0.003
1.0-1.2 99.17% 0.19% 92.64% 0.23% 0.934 0.003
1.2-1.4 96.07% 0.17% 94.52% 0.22% 0.984 0.003
1.4-1.6 89.60% 0.24% 90.03% 0.27% 1.005 0.004
1.6-1.8 86.08% 0.28% 84.71% 0.32% 0.984 0.005
1.8-2.0 83.04% 0.969 0.006
2.0-2.5 77.75% 0.949 0.005
2.5-3.0 69 0.944 0.008
3.0-5.0 0.013

I, > 0.8

momentum double%+-
0.4-0.6 98 . y 0.004
0.6-0.8 . L 0.954 0.003
0.8-1.0 ¥ ] .962 | 0.002
1.0-1.2 | 99.08% : 01934 0.003
1.2-1.4 - . 5 - 0.003
TAT6 ; —0.004
1618 | 83 a ~ 0.005
1.8-2.0 ° ~ 0.006
2.0-25 ~ 0.005
2.5-3.0 . 0.009
3.0-5.0 | 0.015

L, >0.9 e

momentum | % o+ % ouble % | double%+-
0.4-0.6 98.73% . 7l | 95.64% 0.969 0.003
0.6-0.8 99.83% | 0.16 9 0.954 _ 0.002
0.8-1.0 99.4@% 0.14% 5, 0.962" 0.002
1.0-1.2 98.91% | 0.13% ,|-92.35% 0.934 0.003
1214 93.76% | 0.20% | .92.81% 7.0.990 0.003
1.4-1.6 85.14% 926% “86.23% 1.013 0.005
1.6-1.8 80.69% | 0.26% | 79:22%. | 0.982 0.005
1.8-2.0 77.33% | 0.34% | 74.80% | 0.961 0.007
2.0-2.5 72.99% 0.27% 69.19% 0.948 0.005
2.5-3.0 60.45% 0.39% 57.54% 0.952 0.009
3.0-5.0 41.71% 0.47% 44.50% 1.067 0.018

Table 10.12: Anti-Proton identification efficiency and Data-MC ratio of
SVD1-Bin3 in momentum 0.4-5GeV

99



Ly > 0.2

rnI:)mentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.42% 0.49% 99.34% 0.62% 0.999 0.008
0.6-0.8 99.66% 0.35% 99.63% 0.39% 1.000 0.005
0.8-1.0 99.70% 0.34% 99.65% 0.38% 1.000 0.005
1.0-1.2 99.53% 0.36% 99.44% 0.41% 0.999 0.005
1.2-1.4 98.86% 0.43% 98.67% 0.22% 0.998 0.005
1.4-1.6 94.63% 0.36% 95.18% 0.47% 1.006 0.006
1.6-1.8 89.94% 0.52% 89.26% 0.56% 0.992 0.008
1.8-2.0 89.58% 0.69% 89.37% 0.58% 0.998 0.010
2.0-2.5 80.62% 0.44% 83.86% 0.43% 1.040 0.008
2.5-3.0 84.70% 0.51% 86.20% 0.54% 1.018 0.009
3.0-5.0 86.49% 0.55% 86.66% 0.60% 1.002 0.009

I, >0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.39% 0.49% 99.33% 0.66% 0.999 0.008
0.6-0.8 99.61% 0.34% 99.61% 0.39% 1.000 0.005
0.8-1.0 99.76% 0.34% 99.65% 0.38% 0.999 0.005
1.0-1.2 99.62% 0.36% 99.19% 0.39% 0.996 0.005
1.2-1.4 98.44% 0.26% 98.47% 0.41% 1.000 0.005
1.4-1.6 92.64% 0.27% 93.32% 0.48% 1.007 0.006
1.6-1.8 86.26% 0.54% 85.44% 0.58% 0.990 0.009
1.8-2.0 85.40% 0.71% 84.64% 0.61% 0.991 0.011
2.0-2.5 72.52% 0.44% 78.56%. | 0.44% 1.083 0.009
2.5-3.0 79.15% | 0.58% 1| 81.94 i-.-.fg.% 1.035 0.010
3.0-5.0 82.18% -q.'ﬁ?'%" 83.05% _| 0. © | . 1.011 0.010

T L, ¥ S s

L, >04 MR s T

momentum T o4+- ] .ltioub"_l__e % double%+-
0.4-0.6 Qﬁs% 11024 9.31% = 0.999 0.007
0.6-0.8 sg.ﬁz% 0. 99.60% 1.000 0.005
0810 | 99.71% 99.61% 0.999 . 0.005
1.0-1.2 - 99.65% .35% 99.02% 0:’@_9:1 el 0.005
T2.14 | 190000 | _0.005
1.4-1.6 f 1.010 | 0.007
1.6-1.8 | 0.980 | 0.008
1.8-2.0 = 79.74 982 1 0.012
2.0-2.5 ] : ii9° | 0.010
2.5-3.0 | 73.24 2 5 064 R 0.011
3.0-5.0 H .025 - 0.011

o el

L, >0.5 e W

momentum | ouble % | double%+-
0.4-06 709981 0.008
0.6-0.8 0.998 0.004
0.8-1.0 [, 0.999 0.005
1.0-1.2 99.57% S 0.995 0.005
1.2-1.4 97.4 . 197.39% 045% '] . 0.999 0.006
T.4-1.6 88.60% | 0.53% |--89.43% 50% ] 11.009 0.008
1.6-1.8 78.58% Gfﬁ'ﬁ%l _77.83% 0.60% | 0.990 0.010
1.8-2.0 71.09% | 0.73% | 69: .__i'ﬂég% 0.976 0.013
2.0-2.5 57.49% 0.46% 66.60% 0.46% 1.158 0.012
2.5-3.0 63.13% 0.58% 70.40% 0.60% 1.115 0.014
3.0-5.0 70.98% 0.52% 73.59% 0.67% 1.037 0.012

Table 10.13: Proton identification efficiency and Data-MC ratio of SVDI1-
Bin4 in momentum 0.4-5GeV
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I, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 99.39% 0.27% 99.24% 0.61% 0.998 0.007
0.6-0.8 99.65% 0.34% 99.50% 0.38% 0.998 0.005
0.8-1.0 99.63% 0.33% 99.55% 0.37% 0.999 0.005
1.0-1.2 99.37% 0.36% 99.02% 0.41% 0.996 0.005
1.2-1.4 96.54% 0.39% 96.61% 0.45% 1.001 0.006
1.4-1.6 85.69% 0.48% 86.84% 0.32% 1.013 0.007
1.6-1.8 72.20% 0.56% 72.50% 0.61% 1.004 0.011
1.8-2.0 58.50% 0.72% 58.66% 0.64% 1.003 0.017
2.0-2.5 47.81% 0.45% 57.56% 0.47% 1.204 0.015
2.5-3.0 51.19% 0.51% 59.64% 0.62% 1.165 0.017
3.0-5.0 65.17% 0.62% 67.57% 0.68% 1.037 0.014

I, > 0.7

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.41% 0.46% 99.22% 0.61% 0.998 0.008
0.6-0.8 99.67% 0.17% 99.50% 0.43% 0.998 0.005
0.8-1.0 99.64% 0.34% 99.49% 0.37% 0.999 0.005
1.0-1.2 99.26% 0.35% 98.91% 0.41% 0.996 0.005
1.2-1.4 95.61% 0.39% 95.80% 0.43% 1.002 0.006
1.4-1.6 82.24% 0.41% 83.93% 0.51% 1.021 0.008
1.6-1.8 62.54% 0.57% 65.44% 0.61% 1.046 0.014
1.8-2.0 40.91% 1.096 0.023
2.0-2.5 37.84% 1.283 0.019
2.5-3.0 46.49% 1.222 0.020
3.0-5.0 0.016

I, > 0.8

momentum double%+-
0.4-0.6 0.008
0.6-0.8 0.004
0.8-1.0 0.005
1.0-1.2 0.005
1.2-1.4 - 0.006
TAT6 —0.010
1618 | 0.018
1.8-2.0 - 0.041
2025 ~ 0.025
2.5-3.0 . 0.022
3.0-5.0 | 0.017

L, >0.9 Dy

momentum ouble % | double%+-
0.40.6 [ 0.998 0.008
0.6-0.8 .. 0.998 0.005
0.8-1.0 5, 0.999" 0.005
1T01.2 1% 0.996 0.005
1.2-1.4 5% - 1.017 0.007
1.4-1.6 - T052% | 72. 0.52% | 1.087 0.012
1.6-1.8 26.03% | 0.46% | 89:04% | 057% | _1.500 0.034
1.8-2.0 3.26% 0.18% '-"".'m."' 1 0:31% 2.423 0.162
2.0-2.5 7.91% 0.23% 11.55% 0.28% 1.461 0.055
2.5-3.0 34.69% 0.54% 49.89% 0.61% 1.438 0.028
3.0-5.0 41.50% 0.60% 50.83% 0.68% 1.225 0.024

Table 10.14: Proton identification efficiency and Data-MC ratio of SVDI1-
Bin4 in momentum 0.4-5GeV
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Ly > 0.2

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 98.92% 0.43% 98.91% 0.28% 1.000 0.005
0.6-0.8 99.46% 0.33% 99.47% 0.10% 1.000 0.003
0.8-1.0 99.57% 0.34% 99.49% 0.40% 0.999 0.005
1.0-1.2 99.46% 0.39% 99.45% 0.46% 1.000 0.006
1.2-1.4 98.59% 0.20% 98.39% 0.48% 0.998 0.005
1.4-1.6 91.63% 0.62% 92.53% 0.54% 1.010 0.009
1.6-1.8 85.47% 0.57% 84.96% 0.62% 0.994 0.010
1.8-2.0 85.03% 0.69% 84.46% 0.65% 0.993 0.011
2.0-2.5 77.35% 0.44% 79.81% 0.48% 1.032 0.009
2.5-3.0 83.53% 0.55% 83.74% 0.57% 1.002 0.010
3.0-5.0 85.14% 0.58% 85.08% 0.62% 0.999 0.010

I, > 0.3

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 98.92% 0.44% 98.94% 0.55% 1.000 0.007
0.6-0.8 99.41% 0.31% 99.44% 0.38% 1.000 0.005
0.8-1.0 99.58% 0.38% 99.55% 0.40% 1.000 0.006
1.0-1.2 99.51% 0.38% 99.44% 0.45% 0.999 0.006
1.2-1.4 97.75% 0.43% 97.94% 0.41% 1.002 0.006
1.4-1.6 89.19% 0.51% 89.96% 0.55% 1.009 0.008
1.6-1.8 81.69% 0.58% 81.20% 0.63% 0.994 0.011
1.8-2.0 81.14% 0.976 0.012
2.0-2.5 68.80% 1.071 0.010
2.5-3.0 78.02% 1.018 0.011
3.0-5.0 80.24% . 1.005 0.011

A =

Ly >04 R L}

momentum o double % double%+-
0.4-06 98.94% 5 1.000 0.007
0.6-0.8 .99.40% 5 . h 0.004
0.8-1.0 ~ 99.58% k ! : - 0.005
T0-1.2 | : : 3 999 |  0.005
T2.1.4 | 3 ~ 0.007
1.4-1.6 | 87.66% [| 0. 3 | 0.009
16-1.8 771 % = 0011
1.8-2.0 Y, | | = 0.014
2.0-2.5 _ 0.012
2530 | — 0.012
3.0-5.0 . - 0.012

'\lg.- e ]

I, > 05 Wl 7 :

momentum | % Yo [T double%+-
0.4-0.6 0.007
0.6-0.8 0.005
0.8-1.0 0.006
1.0-1.2 99.2‘0_% 0.006
1.2-1.4 96.38% - 0.007
1.4-1.6 84.02% | —-85.12% 0.010
1.6-1.8 73.41% . 73.25% 0.012
1.8-2.0 67.59% 65.77% 0.015
2.0-2.5 53.65% 61.88% 0.014
2.5-3.0 61.58% 67.55% 0.015
3.0-5.0 69.72% 71.04% 0.014

Table 10.15: Anti-Proton identification efficiency and Data-MC ratio of
SVD1-Bin4 in momentum 0.4-5GeV
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I, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.90% 0.41% 99.05% 0.51% 1.001 0.007
0.6-0.8 99.26% 0.11% 99.30% 0.37% 1.000 0.004
0.8-1.0 99.43% 0.34% 99.52% 0.39% 1.001 0.005
1.0-1.2 98.95% 0.38% 99.09% 0.45% 1.001 0.006
1.2-1.4 95.57% 0.42% 96.12% 0.47% 1.006 0.007
1.4-1.6 80.88% 0.54% 81.95% 0.58% 1.013 0.010
1.6-1.8 67.75% 0.59% 68.69% 0.65% 1.014 0.013
1.8-2.0 56.32% 0.71% 55.01% 0.65% 0.977 0.017
2.0-2.5 44.48% 0.46% 53.22% 0.50% 1.197 0.017
2.5-3.0 50.54% 0.54% 56.21% 0.55% 1.112 0.016
3.0-5.0 63.61% 0.65% 65.23% 0.71% 1.026 0.015

I, > 0.7

momentum % Yo+- % Yo+~ double % double%+-
0.4-0.6 98.92% 0.42% 99.03% 0.55% 1.001 0.007
0.6-0.8 99.25% 0.30% 99.32% 0.37% 1.001 0.005
0.8-1.0 99.44% 0.34% 99.52% 0.39% 1.001 0.005
1.0-1.2 98.96% 0.38% 99.04% 0.45% 1.001 0.006
1.2-1.4 94.38% 0.43% 95.42% 0.48% 1.011 0.007
1.4-1.6 77.49% 0.60% 78.59% 0.58% 1.014 0.011
1.6-1.8 58.89% 0.59% 61.81% 0.65% 1.050 0.015
1.8-2.0 40.17% 1.047 0.024
2.0-2.5 35.67% 1.252 0.020
2.5-3.0 45.89% 1.167 0.020
3.0-5.0 .028 0.016

I, > 0.8

momentum double%+-
0.4-0.6 0.009
0.6-0.8 L 1.001 0.005
0.8-1.0 o 0.005
1.0-1.2 k] 0.006
1.2-1.4 - - 0.007
1.4-1.6 ‘I_Fl' r 0.011
1.61.8 | 46.55% 578 ~ 0.020
1.8-2.0 ° / ~ 0.040
2.0-25 ~ 0.026
2.5-3.0 219 . 0.023
3.05.0 062 | 0.019

a5 [ ore B

L, >0.9 Dy

momentum ouble % | double%+-
0.40.6 [ T.001 0.007
0.6-0.8 .. 1001 0.003
0.8-1.0 7 1.002 0.004
1T01.2 [ _1.003 0.006
1214 T1.022 0.007
1.4-1.6 0:44% 1T 1075 0.012
1.6-1.8 26.49% | 0.48% | 88.14%. _-p-.g'ﬂ%, T 1.440 0.034
1.8-2.0 2.99% 0.20% | 7.70% | 0.34% 2.575 0.207
2.0-2.5 7. 77% 0.23% 10.97% 0.29% 1.412 0.056
2.5-3.0 34.18% 0.56% 47.01% 0.61% 1.376 0.029
3.0-5.0 39.49% 0.62% 48.17% 0.69% 1.220 0.026

Table 10.16: Anti-Proton identification efficiency and Data-MC ratio of
SVD1-Bin4 in momentum 0.4-5GeV
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L, > 0.2

mﬂmentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 98.94% 0.24% 98.91% 0.47% 1.000 0.005
0.6-0.8 99.37% 0.23% 99.34% 0.13% 1.000 0.003
0.8-1.0 99.48% 0.35% 99.36% 0.24% 0.999 0.004
1.0-1.2 99.14% 0.24% 99.18% 0.43% 1.000 0.005
1.2-1.4 97.61% 0.31% 97.29% 0.20% 0.997 0.004
1.4-1.6 97.18% 0.34% 97.06% 0.38% 0.999 0.005
1.6-1.8 — — —- — —- —
1.8-2.0 — — —- — —- —
2.0-2.5 — — — —- —= —-
2.5-3.0 — — —- — —- —
3.0-5.0 —- —- —- — —- —

Ly, >0.3

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 98.93% . 98.93% 1.000 0.005
0.6-0.8 99.32% 1.000 0.004
0.8-1.0 99.45% 0.999 0.004
1.0-1.2 98.97% .000 0.004
1.2-1.4 96.14% 1.001 0.004
T4-1.6 94.6 597 0.006
1.6-1.8 F— =
1.8-2.0 F o
2.0-25 [~
2530 | =
3.0-5.0  [FN Bk

" L

I, >04 1

momentu. . % Yo+- -
0.4-0.6 98.95 0.34 A %
0.6-0.8 . 0.18%
0.8-1.0 0.24%
1.0-1.2 0.25%
1.2-1.4 0:35%
1.4-1.6 0:49%
1.6-1.8 =)
1.8-2.0
2.0-2.5
2.5-3.0 —
3.0-5.0 T

=

Ly, > 05

momentum double % double%+-
0.4-0.6 98.56% 0.17% | 1.001 0.002
0.6-0.8 99.12% 0.23% 0.998 0.003
0.8-1.0 99.17% 0.20% 1.000 0.003
1.0-1.2 98.23% 0.24% 1.003 0.004
1.2-1.4 92.43% 0.35% 93.26% 0.26% 1.009 0.005
1.4-1.6 78.22% 0.54% 83.06% 0.55% 1.062 0.010
1.6-1.8 — — —- — —- —
1.8-2.0 — — —- — —- —
2.0-2.5 — - —- - —- -
2.5-3.0 — — —- — —- —
3.0-5.0 —- —- —- — —- —

Table 11.1: Proton identification efficiency and Data-MC ratio of SVD2-Bin1
in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.56% 0.26% 98.71% 0.18% 1.002 0.003
0.6-0.8 99.14% 0.21% 98.91% 0.29% 0.998 0.004
0.8-1.0 99.14% 0.27% 99.15% 0.37% 1.000 0.005
1.0-1.2 97.98% 0.24% 98.21% 0.26% 1.002 0.004
1.2-1.4 89.54% 0.29% 91.58% 0.34% 1.023 0.005
1.4-1.6 63.84% 0.52% 73.16% 0.60% 1.146 0.013
1.6-1.8 — — — — — —
1.8-2.0 — — — — — —
2.0-2.5 — — — — — —-
2.5-3.0 — — — — — —-
3.0-5.0 — — — — — —-

I, > 0.7

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 98.58% 0.35% 98.71% 0.44% 1.001 0.006
0.6-0.8 99.13% 0.24% 98.94% 0.28% 0.998 0.004
0.8-1.0 99.11% 0.23% 99.14% 0.24% 1.000 0.003
1.0-1.2 97.58% 0.25% 97.89% 0.24% 1.003 0.004
1.2-1.4 85.96% 0.40% 89.13% 0.39% 1.037 0.007
1.4-1.6 48.44% 0.59% 61.40% 0.66% 1.268 0.021
1.6-1.8 — — — — — —
1.8-2.0 — — —- — — —
2.0-2.5 —
2.5-3.0 —
3.0-5.0 —-

I, > 0.8

momentum double%+-
0.4-0.6 0.005
0.6-0.8 0.003
0.8-1.0 0.003
1.0-1.2 | ~_0.004
1.2-1.4 | 0.008
T4-1.6 — 0.020
T6-1.8
1.8-2.0
2.0-2.5
2.5-3.0
3.0-5.0 i

Ip,>09 .

momentum | % double%+-
0.40.6 @ 0.004
0.6:0.8 99.17% . 0.998 0.002
0.8-1.0 %, 1.001" 0.003
1.0-1.2 1.008 0.004
1.2-1.4 S 1.127 0.010
1.4-1.6 ST 1. 772 0.053
1.6-1.8 a — —-
1.8-2.0 — —-
2.0-2.5 — — — — — —
2.5-3.0 — — — — — —-
3.0-5.0 — — — — — —-

Table 11.2: Proton identification efficiency and Data-MC ratio of SVD2-Binl
in momentum 0.4-5GeV
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Ly > 0.2

mI:)mentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 97.37% 0.38% 97.35% 0.37% 1.000 0.005
0.6-0.8 99.17% 0.11% 99.18% 0.27% 1.000 0.003
0.8-1.0 99.33% 0.24% 99.37% 0.26% 1.000 0.004
1.0-1.2 99.25% 0.30% 99.24% 0.30% 1.000 0.004
1.2-1.4 97.51% 0.30% 97.63% 0.38% 1.001 0.005
1.4-1.6 96.58% 0.36% 96.45% 0.47% 0.999 0.006
1.6-1.8 — — —- — —- —
1.8-2.0 — —- —- — —- —
2.0-2.5 — — —- — —- —
2.5-3.0 — — —- — —- —
3.0-5.0 — - —- - —- -

I, >0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 97.41% 0.33% 97.33% 0.38% 0.999 0.005
0.6-0.8 99.14% 0.22% 99.19% 0.28% 1.000 0.004
0.8-1.0 99.29% 0.24% 99.35% 0.26% 1.001 0.004
1.0-1.2 99.02% 0.30% 98.82% 0.17% 0.998 0.003
1.2-1.4 95.82% 0.18% 96.12% 0.39% 1.003 0.004
1.4-1.6 93.41% 0.42% 92.83% 0.53% 0.994 0.007
1.6-1.8 — — —- — —- —
1.8-2.0 — - —- - —- -
2.0-2.5 — —- —
2.5-3.0 — — —-
3.0-5.0 — o —- -

Ly >04 i | . “?'.'\-_I'

momentum T o4+- ] o+~ kltiobﬁe % double%+-
0.4-0.6 9 8% <] 10.33 7.34% 1.000 0.005
0.6-0.8 s.'lﬁ% 0. 99.21% 1.001 0.003
0.8-1.0 799.31% 99.27% | 0 1.000 . 0.004
1.0-1.2 - 98.78% .26% 98.51% | _0.34% l!:'s@] el 0.004
1.2-1.4 %9 0.31 20% J] 1% \1:1(?%&' T 0.005
141.6 || 87.37% | 0.49 603 | 0.009
16-18 | | ] -
1.8-2.0 “f | ] —
2.0-25 | I
2.5-3.0 [0 [ —
3.0-5.0 | bt -

E X + BN

L,>05 W

momentum [ % ouble % | double%+-
0.4-0.6 o7, 70098 0.005
0.6-0.8 0,998 0.003
0.8-1.0 97 0.004
1.0-1.2 0.29%, 9 0.004
1.2-1.4 042% ' . 1.010 0.006
1.4-1.6 76.85% | 0.55% .64% 0.011
1.6-1.8 — o, _— .
1.82.0 — e TiSig — —
2.0-2.5 — —- — —- —
2.5-3.0 — — — —- —= —-
3.0-5.0 — - —- - —- -

Table 11.3: Anti-Proton identification efficiency and Data-MC ratio of SVD2-
Binl in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 97.38% 0.30% 97.14% 0.35% 0.998 0.005
0.6-0.8 99.08% 0.11% 98.90% 0.27% 0.998 0.003
0.8-1.0 99.17% 0.23% 98.86% 0.26% 0.997 0.003
1.0-1.2 97.92% 0.26% 97.95% 0.30% 1.000 0.004
1.2-1.4 88.64% 0.36% 90.21% 0.43% 1.018 0.006
1.4-1.6 61.73% 0.59% 69.44% 0.69% 1.125 0.015
1.6-1.8 — — — — — —
1.8-2.0 — — — — — —
2.0-2.5 — — — — — —-
2.5-3.0 — — — — — —-
3.0-5.0 — — — — — —-

I, > 0.7

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 97.37% 0.30% 97.16% 0.35% 0.998 0.005
0.6-0.8 99.09% 0.24% 98.90% 0.28% 0.998 0.004
0.8-1.0 99.14% 0.23% 98.80% 0.25% 0.997 0.003
1.0-1.2 97.53% 0.26% 97.58% 0.30% 1.000 0.004
1.2-1.4 85.00% 0.39% 87.72% 0.35% 1.032 0.006
1.4-1.6 47.18% 0.59% 58.31% 0.78% 1.236 0.023
1.6-1.8 — — — — — —
1.8-2.0 — — —- — — —
2.0-2.5 —
2.5-3.0 —
3.0-5.0 —-

I, > 0.8

momentum double%+-
0.4-0.6 0.005
0.6-0.8 0.004
0.8-1.0 0.003
1.0-1.2 | ~_0.004
1.2-1.4 1 0.008
T4-1.6 — 0.030
1618 | — £y
1.82.0 o
2025 0] —
2.5-3.0 —
3.0-5.0 i —

I, >009 a1

momentum | % double%+-
0.40.6 @ 0.005
0.6-0.8 99.06% 0.004
0.8-1.0 0.003
1.0-1.2 0.003
1.2-1.4 ~1.103 0.010
1.4-1.6 | 1.567 0.050
1.6-1.8 a — —-
1.8-2.0 — —-
2.0-2.5 — — — — — —
2.5-3.0 — — — — — —-
3.0-5.0 — — — — — —-

Table 11.4: Anti-Proton identification efficiency and Data-MC ratio of SVD2-
Binl in momentum 0.4-5GeV
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Ly > 0.2

rnI:)mentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.81% 0.08% 99.80% 0.11% 1.000 0.001
0.6-0.8 99.86% 0.06% 99.81% 0.08% 0.999 0.001
0.8-1.0 99.79% 0.05% 99.48% 0.06% 0.997 0.001
1.0-1.2 99.60% 0.07% 99.45% 0.07% 0.999 0.001
1.2-1.4 98.95% 0.05% 98.85% 0.07% 0.999 0.001
1.4-1.6 97.80% 0.07% 97.60% 0.09% 0.998 0.001
1.6-1.8 96.65% 0.08% 96.50% 0.09% 0.998 0.001
1.8-2.0 95.82% 0.12% 95.61% 0.13% 0.998 0.002
2.0-2.5 94.13% 0.10% 93.87% 0.12% 0.997 0.002
2.5-3.0 90.98% 0.19% 90.84% 0.27% 0.999 0.004
3.0-5.0 85.62% 0.38% 86.94% 0.63% 1.015 0.009

L, > 0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.80% 0.09% 99.77% 0.12% 1.000 0.002
0.6-0.8 99.85% 0.05% 99.74% 0.08% 0.999 0.001
0.8-1.0 99.76% 0.05% 99.22% 0.03% 0.995 0.001
1.0-1.2 99.51% 0.08% 99.30% 0.07% 0.998 0.001
1.2-1.4 98.68% 0.06% 98.45% 0.04% 0.998 0.001
1.4-1.6 97.03% 0.07% 96.76% 0.09% 0.997 0.001
1.6-1.8 95.53% 0.09% 95.15% 0.11% 0.996 0.002
1.8-2.0 94.31% 0.11% 93.85% 0.14% 0.995 0.002
2.0-2.5 91.92% 0.10% 91.53%. | 0.14% 0.996 0.002
2.5-3.0 86.85% | 0.21% | siﬁi?’fg.% 1.004 0.004
3.0-5.0 .56% 39% 82.58% . 3 LF a 0.010

L, > 0.4

momentum double%+-
0.4-0.6 0.001
0.6-0.8 0.001
0.8-1.0 0.001
1.0-1.2 0.001
1.2-1.4 il 0.001
1.4-1.6 [ | 0.001
1.6-1.8 | 0.002
1.8-2.0 | = 0.002
2.0-2.5 0.002
2.5-3.0 ] 0.005
3.0-5.0 H 0.011

h-

L,>05

momentum double%+-
0.4-0.6 0.001
0.6-0.8 0.001
0.8-1.0 0.001
1.0-1.2 0.001
1.2-1.4 . . 0:06% |’ : d 0.001
1.4-1.6 - 0.08% 0.001
1.6-1.8 92.58% GI'-I'O%I. 0.002
1.8-2.0 89.74% 0.12% | 88. . 0.002
2.0-2.5 84.66% 0.13% 82.77% 0.13% 0.978 0.002
2.5-3.0 75.76% 0.25% 75.08% 0.34% 0.990 0.006
3.0-5.0 68.91% 0.46% 73.36% 0.70% 1.064 0.012

Table 11.5: Proton identification efficiency and Data-MC ratio of SVD2-Bin2
in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.94% 0.06% 94.62% 0.12% 0.956 0.001
0.6-0.8 99.38% 0.06% 94.23% 0.08% 0.948 0.001
0.8-1.0 99.44% 0.09% 91.71% 0.08% 0.922 0.001
1.0-1.2 99.10% 0.06% 97.04% 0.05% 0.979 0.001
1.2-1.4 97.51% 0.06% 96.82% 0.08% 0.993 0.001
1.4-1.6 94.33% 0.09% 93.87% 0.10% 0.995 0.001
1.6-1.8 90.57% 0.11% 89.72% 0.13% 0.991 0.002
1.8-2.0 86.79% 0.14% 84.80% 0.17% 0.977 0.003
2.0-2.5 79.27% 0.14% 76.57% 0.15% 0.966 0.003
2.5-3.0 66.95% 0.27% 65.80% 0.35% 0.983 0.007
3.0-5.0 62.62% 0.47% 67.46% 0.71% 1.077 0.014

I, > 0.7

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 98.93% 0.09% 94.59% 0.08% 0.956 0.001
0.6-0.8 99.38% 0.06% 94.20% 0.04% 0.948 0.001
0.8-1.0 99.43% 0.06% 91.70% 0.08% 0.922 0.001
1.0-1.2 99.00% 0.06% 96.92% 0.07% 0.979 0.001
1.2-1.4 97.01% 0.07% 96.34% 0.08% 0.993 0.001
1.4-1.6 93.14% 0.09% 92.63% 0.09% 0.994 0.001
1.6-1.8 88.54% 0.11% 87.44% 0.14% 0.988 0.002
1.8-2.0 83.74% 0.971 0.002
2.0-2.5 74.62% 0.957 0.003
2.5-3.0 61.20% — | 0.967 0.007
3.0-5.0 55 ] +1.070 0.016

I, > 0.8

momentum double%+-
0.4-0.6 . y 0.001
0.6-0.8 L 0.948 0.001
0.8-1.0 o 0.001
1.0-1.2 k] 0.001
1.2-1.4 - - 0.001
TAT6 —0.002
1618 | 0.002
1.8-2.0 ° ~ 0.003
2.0-25 ~ 0.008
2.5-3.0 . 0.008
3.0-5.0 | 0.019

L, >0.9 Dy

momentum ouble % | double%+-
0.40.6 [ 0.956 0.001
0.6-0.8 | 0948 0.001
0.8-1.0 7 0.922° 0.001
T0-1.2 1~ o978 0.001
T214 = % | 10.992 0.001
1.4-1.6 - T0.10% | 88. 0.14% | 0.992 0.002
T6-1.8 82.54% | 0.13% | 80.82% 5% | 0.979 0.002
1.8-2.0 75.69% 0.17% [ 5% | 0.20% 0.957 0.003
2.0-2.5 63.60% 0.16% 58.81% 0.17% 0.925 0.004
2.5-3.0 43.23% 0.28% 40.01% 0.35% 0.925 0.010
3.0-5.0 34.10% 0.45% 35.91% 0.78% 1.053 0.027

Table 11.6: Proton identification efficiency and Data-MC ratio of SVD2-Bin2
in momentum 0.4-5GeV
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Ly, > 0.2

momentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.31% 0.08% 99.28% 0.09% 1.000 0.001
0.6-0.8 99.79% 0.04% 99.67% 0.07% 0.999 0.001
0.8-1.0 99.76% 0.03% 99.37% 0.07% 0.996 0.001
1.0-1.2 99.51% 0.06% 99.29% 0.07% 0.998 0.001
1.2-1.4 98.45% 0.05% 98.23% 0.04% 0.998 0.001
1.4-1.6 96.42% 0.07% 96.29% 0.11% 0.999 0.001
1.6-1.8 95.20% 0.07% 94.96% 0.13% 0.997 0.002
1.8-2.0 94.08% 0.11% 94.01% 0.15% 0.999 0.002
2.0-2.5 93.07% 0.12% 93.04% 0.14% 1.000 0.002
2.5-3.0 90.08% 0.17% 90.69% 0.28% 1.007 0.004
3.0-5.0 85.38% 0.40% 86.33% 0.66% 1.011 0.009

I, >0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.29% 0.08% 99.19% 0.09% 0.999 0.001
0.6-0.8 99.77% 0.06% 99.53% 0.07% 0.998 0.001
0.8-1.0 99.72% 0.06% 99.04% 0.13% 0.993 0.001
1.0-1.2 99.41% 0.06% 99.07% 0.07% 0.997 0.001
1.2-1.4 98.05% 0.07% 97.76% 0.08% 0.997 0.001
1.4-1.6 95.42% 0.09% 95.12% 0.11% 0.997 0.001
1.6-1.8 93.81% 0.15% 93.37% 0.15% 0.995 0.002
1.8-2.0 92.41% 0.10% 92.03% 0.21% 0.996 0.003
2.0-2.5 90.72% 0.11% 90.55%. | 0.15% 0.998 0.002
2.53.0 86.14% | 0.27% | sé.‘_s_h‘i-_-’,m._ag.% 1.010 0.005
3.0-5.0 79.19% -q.'411%" LF 0.010

Ll

L, >04 MR B

momentum T o4+- ] double%+-
0.4-0.6 9ﬁ4% 1008 0.001
0.6-0.8 gg."ﬂi% 0. 0.001
0.51.0 | 99.67% 0.001
1.0-1.2 - 99.34% .06% | 0.001
T2-14 | T 0.001
1.4-1.6 f = 0.001
1.6-1.8 | ~0.002
1.8-2.0 | = 0.002
2.0-2.5 ~ 0.002
2.5-3.0 | s 0.005
3.0-5.0 H 0.012

=k -

T,>05

momentum double%+-
0.4-0.6 0.001
0.6-0.8 0.001
0.8-1.0 0.001
1.0-1.2 0.001
1.2-1.4 0.001
1.4-1.6 0.002
1.6-1.8 0.002
1.8-2.0 ] . 0.003
2.0-2.5 83.14% 0.13% 81.97% 0.16% 0.986 0.003
2.5-3.0 74.61% 0.26% 75.16% 0.35% 1.007 0.006
3.0-5.0 68.04% 0.49% 72.40% 0.71% 1.064 0.013

Table 11.7: Anti-Proton identification efficiency and Data-MC ratio of SVD2-
Bin2 in momentum 0.4-5GeV
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L, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.14% | 0.08% | 92.74% | 0.10% 0.945 0.001
0.6-0.8 99.25% | 0.04% | 93.16% | 0.08% 0.939 0.001
0.8-1.0 99.33% | 0.06% | 91.87% | 0.08% 0.925 0.001
1.0-1.2 98.86% | 0.05% | 95.91% | 0.13% 0.970 0.001
T2-14 96.58% | 0.07% | 95.60% | 0.09% 0.990 0.001
1.4-1.6 92.25% | 0.10% | 91.82% | 0.11% 0.995 0.002
1.6-1.8 88.65% | 0.12% | 87.556% | 0.18% 0.988 0.002
1.8-2.0 84.84% | 0.13% | 83.06% | 0.19% 0.979 0.003
2.0-2.5 77.90% | 0.16% | 76.08% | 0.18% 0.977 0.003
2.5-3.0 65.00% | 0.28% | 66.62% | 0.37% 1.011 0.007
3.0-5.0 62.48% | 0.50% | 66.41% | 0.72% 1.063 0.014

L, > 0.7

momentum % Yo+~ % Yo+- double % double%+-
0.4-0.6 98.11% | 0.07% | 92.66% | 0.10% 0.944 0.001
0.6-0.8 99.25% | 0.05% | 93.08% | 0.08% 0.938 0.001
0.8-1.0 99.32% | 0.05% | 91.82% | 0.08% 0.924 0.001
1.0-1.2 98.74% | 0.04% | 95.74% | 0.08% 0.970 0.001
T.2-1.4 95.96% | 0.06% | 94.94% | 0.08% 0.989 0.001
1.4-1.6 90.91% | 0.09% | 90.49% | 0.12% 0.995 0.002
1.6-1.8 86.63% | 0.11% | 85.23% | 0.15% 0.984 0.002
1.8-2.0 81.81% | 0.19% | 79.69% | 0.20% 0.974 0.003
2.0-2.5 73.48% | 0.15% ﬂﬂ 0.974 0.003
2.5-3.0 60.37% | 0.28% | 60.58 1.003 0.007
3.0-5.0 55.16%_ | 0.50%. |- 59.92% [ 1.086 0.016

S M 7 Eois

L, > 0.8 ; = B

momentum || double % double%+-
0.4-0.6 i 0.944 0.001
0.6-0.8 0.937 0.003
0.8-1.0 i ] 0.001
10-1.2 | 9 L 0.001
12-14 | | 95.10% 3 _ 0.001
T.41.6 | 89.21 12%% ~ 0.002
1.6-1.8 | | 84.17 0.12%% 0.002
1.8-2.0 78.48 0.16%% 0.003
2.0-2.5 _ | 69.09 0.16% ~ 0.004
25-3.0 | 53.67 0.29% ~ 0.009
3.0-5.0 | 46.42 56 [~ 0.020

e 7

Lp >09 &l 1T 1

momentum | % o+ % Tt ouble % | double%+-
0.4-0.6 ~98.09% . 2l | 92.59% | 0.05% | 0944 0.001
0.6-0.8 99.25% .06 9 0} .. 0937 0.001
0.8-1.0 99.29% [7.0.06% 08 7 0.924 0.001
1.0-1.2 98.23% 6% . r95.07% |, 0.08% . _0.968 0.001
1.2-1.4 93.56%_| 0.08% | -92.54% 2% 710.989 0.002
1.4-1.6 86.40% | 0.10% | 85.80% | 0.13% |  0.993 0.002
1.6-1.8 80.79% | 0.14% | 78.90%. | 0.16% 0.977 0.003
1.8 2.0 74.13% | 0.17% | 72.00% | 0.21% 0.971 0.004
2.0-2.5 62.66% | 0.16% | 60.59% | 0.18% 0.967 0.004
2.5-3.0 43.04% | 0.42% | 42.82% | 0.36% 0.995 0.013
3.0-5.0 33.96% | 0.47% | 37.91% | 0.80% 1.116 0.028

Table 11.8: Anti-Proton identification efficiency and Data-MC ratio of SVD2-
Bin2 in momentum 0.4-5GeV
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Ly > 0.2

rnI:)mentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.71% 0.15% 99.71% 0.17% 1.000 0.002
0.6-0.8 99.87% 0.09% 99.86% 0.11% 1.000 0.001
0.8-1.0 99.86% 0.06% 99.85% 0.10% 1.000 0.001
1.0-1.2 99.65% 0.08% 99.06% 0.10% 0.994 0.001
1.2-1.4 98.69% 0.05% 98.72% 0.10% 1.000 0.001
1.4-1.6 96.67% 0.11% 97.03% 0.07% 1.004 0.001
1.6-1.8 95.25% 0.12% 95.31% 0.08% 1.001 0.001
1.8-2.0 94.92% 0.12% 94.88% 0.14% 1.000 0.002
2.0-2.5 94.72% 0.09% 94.63% 0.10% 0.999 0.001
2.5-3.0 93.27% 0.13% 93.24% 0.14% 1.000 0.002
3.0-5.0 88.66% 0.17% 89.37% 0.21% 1.008 0.003

I, >0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.69% 0.02% 99.68% 0.17% 1.000 0.002
0.6-0.8 99.84% 0.09% 99.78% 0.06% 0.999 0.001
0.8-1.0 99.79% 0.08% 99.68% 0.08% 0.999 0.001
1.0-1.2 99.55% 0.08% 98.56% 0.10% 0.990 0.001
1.2-1.4 98.32% 0.09% 98.40% 0.08% 1.001 0.001
1.4-1.6 95.60% 0.11% 96.25% 0.12% 1.007 0.002
1.6-1.8 93.75% 0.12% 94.01% 0.13% 1.003 0.002
1.8-2.0 93.28% 0.17% 93.35% 0.14% 1.001 0.002
2.0-2.5 92.95% 0.10% 92.96%. | 0.12% 1.000 0.002
2.5-3.0 91.23% | 0.13% | s:]._ﬂi---{g._% 0.999 0.002
3.0-5.0 84.06% -q.'J,S%" §5.48% T o © | . 1.017 0.003

g v it s

L, >04 MR s T

momentum T o4+- ] .ltioub"_l__e % double%+-
0.4-0.6 9ﬁ7% | IU.‘f3 9.59% = 0.999 0.002
0.6-0.8 ?.-81% 0. 99.63% 0.998 0.002
0.8-1.0 _'. B.El_% 99.47% 0 0.997" 0.001
1.0-1.2 99.49% |1 0.09% | 98.20% | 0.1 0.987 | 0.001
1014 | 9% 0.07% | 98.11% J| O 190020 | 0.001
1.4-1.6 | 0. . 0.002
1.6-1.8 | 0.002
1.8-2.0 | = 0.002
2.0-2.5 0.002
2.5-3.0 | 0.003
3.0-5.0 H 0.004

h-

T,>05

momentum double%+-
0.4-0.6 0.002
0.6-0.8 0.001
0.8-1.0 0.001
1.0-1.2 0.001
1.2-1.4 0.001
1.4-1.6 0.002
1.6-1.8 0.002
1.8-2.0 89. . 0.002
2.0-2.5 86.82% 0.12% 86.19% 0.13% 0.993 0.002
2.5-3.0 81.83% 0.18% 81.67% 0.19% 0.998 0.003
3.0-5.0 71.22% 0.23% 74.17% 0.27% 1.041 0.005

Table 11.9: Proton identification efficiency and Data-MC ratio of SVD2-Bin3
in momentum 0.4-5GeV
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I, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 99.02% 0.09% 96.58% 0.16% 0.975 0.002
0.6-0.8 99.46% 0.09% 95.05% 0.32% 0.956 0.003
0.8-1.0 99.51% 0.08% 95.62% 0.06% 0.961 0.001
1.0-1.2 99.23% 0.08% 92.43% 0.12% 0.932 0.001
1.2-1.4 96.93% 0.10% 96.10% 0.10% 0.991 0.001
1.4-1.6 92.54% 0.12% 93.82% 0.10% 1.014 0.002
1.6-1.8 89.49% 0.12% 90.26% 0.14% 1.009 0.002
1.8-2.0 87.51% 0.12% 87.40% 0.16% 0.999 0.002
2.0-2.5 82.39% 0.13% 80.86% 0.14% 0.981 0.002
2.5-3.0 72.32% 0.19% 70.86% 0.22% 0.980 0.004
3.0-5.0 63.80% 0.24% 65.89% 0.28% 1.033 0.006

I, > 0.7

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 99.01% 0.13% 96.56% 0.18% 0.975 0.002
0.6-0.8 99.46% 0.09% 95.03% 0.12% 0.956 0.001
0.8-1.0 99.50% 0.04% 95.61% 0.10% 0.961 0.001
1.0-1.2 99.15% 0.08% 92.36% 0.12% 0.932 0.001
1.2-1.4 96.37% 0.06% 95.75% 0.16% 0.994 0.002
1.4-1.6 91.30% 0.14% 92.83% 0.17% 1.017 0.002
1.6-1.8 87.73% 0.14% 88.59% 0.13% 1.010 0.002
1.8-2.0 0. 0.998 0.003
2.0-2.5 0.981 0.002
2.5-3.0 0.978 0.004
3.0-5.0 0.007

I, > 0.8

momentum double%+-
0.4-0.6 0.002
0.6-0.8 L 0.955 0.001
0.8-1.0 4 0.001
1.0-1.2 & 0.001
1.2-1.4 - - 0.002
TAT6 ; —0.002
1.6-1.8 | 85.52% 15§ — 0.002
1.8-2.0 / ~ 0.003
2025 . 0.003
2.5-3.0 972 . 0.004
3.05.0 033, | 0.008

i At B

L, >0.9 Dy

momentum ouble % | double%+-
0.40.6 [ 0.975 0.002
0.6-0.8 | 0955 0.001
0.8-1.0 % 0.961" 0.001
T0-1.2 T~ o0.933 0.001
1.2-1.4 i ~1.003 0.002
1.4-1.6 - 0.13% | 89. : T 1.029 0.002
1618 82.31% | 0.15% | 83.64% 1.016 0.003
1.82.0 78.83% | 0.20% | 78.66% | 0.998 0.003
2.0-2.5 73.29% 0.14% 71.82% 0.980 0.003
2.5-3.0 60.14% 0.23% 57.92% 0.963 0.005
3.0-5.0 40.46% 0.24% 42.30% 1.046 0.009

Table 11.10: Proton identification efficiency and Data-MC ratio of SVD2-
Bin3 in momentum 0.4-5GeV
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Ly > 0.2

rnI:)mentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 99.28% 0.11% 99.28% 0.15% 1.000 0.002
0.6-0.8 99.76% 0.09% 99.71% 0.11% 0.999 0.001
0.8-1.0 99.81% 0.08% 99.75% 0.10% 0.999 0.001
1.0-1.2 99.46% 0.03% 98.87% 0.11% 0.994 0.001
1.2-1.4 98.10% 0.10% 98.10% 0.11% 1.000 0.002
1.4-1.6 94.90% 0.12% 95.43% 0.17% 1.006 0.002
1.6-1.8 92.89% 0.17% 93.01% 0.15% 1.001 0.002
1.8-2.0 92.35% 0.15% 92.26% 0.16% 0.999 0.002
2.0-2.5 93.01% 0.09% 92.91% 0.12% 0.999 0.002
2.5-3.0 92.55% 0.14% 92.45% 0.13% 0.999 0.002
3.0-5.0 87.63% 0.19% 88.78% 0.23% 1.013 0.003

L, > 0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 99.26% 0.12% 99.21% 0.15% 1.000 0.002
0.6-0.8 99.72% 0.09% 99.55% 0.11% 0.998 0.001
0.8-1.0 99.75% 0.09% 99.56% 0.12% 0.998 0.001
1.0-1.2 99.34% 0.12% 98.26% 0.11% 0.989 0.002
1.2-1.4 97.52% 0.10% 97.61% 0.11% 1.001 0.002
1.4-1.6 93.43% 0.12% 94.31% 0.14% 1.009 0.002
1.6-1.8 90.74% 0.14% 91.10% 0.14% 1.004 0.002
1.8-2.0 90.36% 0.15% 90.21% 0.19% 0.998 0.003
2.0-2.5 90.89% 0.11% 90.63%. | 0.12% 0.997 0.002
2.5-3.0 90.17% | 0.15% | sﬁ._sﬁi- Z .fg._;?; 0.998 0.003
3.0-5.0 82.84% -q.'22%" 84.81% | 0.25% | . 1.024 0.004

| L 9 S -l

Lp > 04 L e T

momentum T o4+- ] .ltioub"_l__e % double%+-
0.4-0.6 Qﬁg% J10712 9.00% = 0.998 0.002
0.6-0.8 gg.‘ﬁS% 0. 99.28% 0.996 0.001
08-1.0 | 99.70% 99.27% 0.996 . 0.001
1.0-1.2 99.27.% 09% |_97.86% 0.986 | 0.001
1014 | 0.06% 110027 | 0.001
1.4-1.6 | . 1.013 | 0.002
1618 . T 0.002
1.8-2.0 | 88.41 1 0.003
2.0-2.5 ] ~ 0.002
253.0 || 87.26 [~ 0.003
3.0-5.0 . 0.005

B = e J,

L, >05

momentum | % ouble % | double%+-
0.4-06 : 5 709961 0.002
0.6-0.8 5 " 0.002
0.8-1.0 0.001
1.0-1.2 0.001
1.2-1.4 . L 013% 17 96.69% d 0.002
1.4-1.6 90.69% | 0.12% ~[-"92.20% 14% | - 71.017 0.002
1.6-1.8 87.45% GI'-I‘S%L . 87.69% 0.16% | 1.003 0.002
1.8-2.0 86.25% | 0.16% | 85.76% | 0.22% 0.994 0.003
2.0-2.5 84.09% 0.13% 82.54% 0.14% 0.982 0.002
2.5-3.0 79.91% 0.19% 80.01% 0.21% 1.001 0.003
3.0-5.0 70.08% 0.24% 73.06% 0.28% 1.043 0.005

Table 11.11: Anti-Proton identification efficiency and Data-MC ratio of
SVD2-Bin3 in momentum 0.4-5GeV
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I, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.54% 0.12% 95.40% 0.15% 0.968 0.002
0.6-0.8 99.28% 0.10% 94.56% 0.12% 0.952 0.001
0.8-1.0 99.43% 0.09% 95.66% 0.11% 0.962 0.001
1.0-1.2 98.91% 0.09% 92.40% 0.12% 0.934 0.001
1.2-1.4 95.68% 0.09% 94.72% 0.12% 0.990 0.002
1.4-1.6 89.25% 0.13% 91.02% 0.14% 1.020 0.002
1.6-1.8 85.70% 0.15% 86.01% 0.17% 1.004 0.003
1.8-2.0 83.97% 0.17% 83.38% 0.19% 0.993 0.003
2.0-2.5 79.57% 0.14% 77.51% 0.22% 0.974 0.003
2.5-3.0 70.33% 0.21% 69.32% 0.23% 0.986 0.004
3.0-5.0 62.93% 0.26% 65.00% 0.30% 1.033 0.006

I, > 0.7

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 98.53% 0.18% 95.33% 0.16% 0.968 0.002
0.6-0.8 99.27% 0.09% 94.54% 0.12% 0.952 0.001
0.8-1.0 99.43% 0.09% 95.66% 0.11% 0.962 0.001
1.0-1.2 98.80% 0.08% 92.29% 0.12% 0.934 0.001
1.2-1.4 94.86% 0.15% 94.26% 0.12% 0.994 0.002
1.4-1.6 87.67% 0.11% 89.78% 0.15% 1.024 0.002
1.6-1.8 83.87% 0.16% 84.24% 0.17% 1.004 0.003
1.8-2.0 0. 0.995 0.003
2.0-2.5 0.975 0.003
2.5-3.0 0.986 0.005
3.0-5.0 0.007

I, > 0.8

momentum double%+-
0.4-0.6 0.002
0.6-0.8 | 0.952 0.001
0.8-1.0 ] T 0.002
1012 1 3 0934 | 0.002
1.2-1.4 - 7 5 - 0.001
TAT6 ; —0.002
1618 | 81.41% 20 ~ 0.003
1.8-2.0 ° / ~ 0.003
2.0-25 ~ 0.008
2.5-3.0 983 . 0.005
3.05.0 039, | 0.008

i At B

L, >0.9 Dy

momentum ouble % | double%+-
0.40.6 [ 0.967 0.002
0.6-0.8 | 0952 0.001
0.8-1.0 7 0.962" 0.001
1T01.2 T 0935 0.001
1.2-1.4 ~1.006 0.002
1.4-1.6 1 1.035 0.002
T6-1.8 ; 7% [79.2 —0.17% | 1.013 0.003
1.82.0 . } 75.18% | 0.20% 0.997 0.004
2.0-2.5 70.96% 0.16% 69.44% 0.16% 0.979 0.003
2.5-3.0 58.79% 0.22% 57.68% 0.24% 0.981 0.005
3.0-5.0 40.22% 0.26% 42.27% 0.30% 1.051 0.010

Table 11.12: Anti-Proton identification efficiency and Data-MC ratio of
SVD2-Bin3 in momentum 0.4-5GeV
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Ly > 0.2

rnI:)mentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 98.74% 0.27% 98.79% 0.32% 1.001 0.004
0.6-0.8 99.46% 0.16% 99.38% 0.19% 0.999 0.002
0.8-1.0 99.46% 0.16% 99.52% 0.17% 1.001 0.002
1.0-1.2 99.26% 0.08% 99.22% 0.19% 1.000 0.002
1.2-1.4 97.93% 0.25% 98.14% 0.29% 1.002 0.004
1.4-1.6 93.78% 0.22% 94.33% 0.20% 1.006 0.003
1.6-1.8 89.58% 0.26% 89.15% 0.28% 0.995 0.004
1.8-2.0 89.29% 0.18% 89.09% 0.22% 0.998 0.003
2.0-2.5 79.84% 0.21% 82.91% 0.23% 1.038 0.004
2.5-3.0 85.65% 0.28% 86.14% 0.39% 1.006 0.006
3.0-5.0 86.13% 0.26% 86.58% 0.31% 1.005 0.005

I, >0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 98.72% 0.26% 98.76% 0.35% 1.000 0.004
0.6-0.8 99.44% 0.17% 99.37% 0.21% 0.999 0.003
0.8-1.0 99.47% 0.16% 99.49% 0.19% 1.000 0.002
1.0-1.2 99.20% 0.17% 99.15% 0.18% 0.999 0.003
1.2-1.4 97.38% 0.21% 97.60% 0.22% 1.002 0.003
1.4-1.6 91.39% 0.22% 92.26% 0.22% 1.010 0.003
1.6-1.8 85.45% 0.26% 85.41% 0.29% 1.000 0.005
1.8-2.0 84.47% 0.28% 84.44% 0.32% 1.000 0.005
2.0-2.5 71.13% 0.23% 77.24% | 0.23% 1.086 0.005
2.5-3.0 80.68% | 0.20% | siﬁi?’fg.% 1.019 0.004
3.0-5.0 81.88% -q.'28%" §2.91% T o 0 | . 1.013 0.005

1 i -

L, >04 MR s T

momentum T o4+- ] 4double % double%+-
0.4-0.6 93\_7..1% | IUﬂ'ﬁ 8.78% =" 1.001 0.004
0.6-0.8 sg.'44% 0. 99.37% 0.999 0.003
0810 | 99.48% 99.49% 1.000 . 0.003
1.0-1.2 - 99.09% 17% 99.03% ol 0:-@_93! el 0.003
1.2-1.4 | 96 0.19% -v.ll% Fil iy 0.003
1.4-1.6 f = 0.004
1.6-1.8 | ~ 0.005
1.8-2.0 1 0.006
2.0-2.5 ~0.006
2.5-3.0 | s 0.005
3.0-5.0 H 0.006

=k -

T,>05

momentum double%+-
0.4-0.6 0.004
0.6-0.8 0.002
0.8-1.0 0.003
1.0-1.2 0.003
1.2-1.4 0.003
1.4-1.6 0.004
1.6-1.8 0.005
1.82.0 68, g . 0.007
2.0-2.5 55.88% 0.23% 64.73% 0.24% 1.158 0.006
2.5-3.0 65.70% 0.27% 70.84% 0.30% 1.078 0.006
3.0-5.0 71.52% 0.30% 74.17% 0.34% 1.037 0.006

Table 11.13: Proton identification efficiency and Data-MC ratio of SVD2-
Bin4 in momentum 0.4-5GeV
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I, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 98.40% 0.25% 98.45% 0.36% 1.000 0.004
0.6-0.8 99.15% 0.12% 99.09% 0.19% 0.999 0.002
0.8-1.0 99.14% 0.16% 99.18% 0.18% 1.000 0.002
1.0-1.2 98.53% 0.16% 98.56% 0.12% 1.000 0.002
1.2-1.4 94.34% 0.20% 95.50% 0.22% 1.012 0.003
1.4-1.6 82.62% 0.24% 85.17% 0.26% 1.031 0.004
1.6-1.8 68.35% 0.29% 70.58% 0.30% 1.033 0.006
1.8-2.0 54.80% 0.32% 56.35% 0.35% 1.028 0.009
2.0-2.5 46.76% 0.25% 55.67% 0.25% 1.191 0.008
2.5-3.0 54.02% 0.29% 60.52% 0.32% 1.120 0.009
3.0-5.0 65.40% 0.31% 68.00% 0.32% 1.040 0.007

L, > 0.7

momentum % Yo+- % Yo+~ double % double%+-
0.4-0.6 98.41% 0.25% 98.48% 0.36% 1.001 0.004
0.6-0.8 99.14% 0.16% 99.08% 0.20% 0.999 0.003
0.8-1.0 99.13% 0.16% 99.19% 0.19% 1.001 0.002
1.0-1.2 98.41% 0.23% 98.47% 0.22% 1.001 0.003
1.2-1.4 93.05% 0.12% 94.55% 0.22% 1.016 0.003
1.4-1.6 78.09% 0.25% 81.84% 0.26% 1.048 0.005
1.6-1.8 58.57% 0.27% 62.73% 0.31% 1.071 0.007
1.8-2.0 39.57% 1.043 0.011
2.0-2.5 37.96% 1.212 0.009
2.5-3.0 1.180 0.010
3.0-5.0 0.008

I, > 0.8

momentum double%+-
0.4-0.6 0.004
0.6-0.8 L 0.999 0.002
0.8-1.0 o 0.002
1.0-1.2 | 98. 0 k] 0.003
1.2-1.4 | 91.21% 0 - 0.004
1.4-1.6 ‘I_Fl' 71.32 b 0 r 0.005
1.6-1.8 | 45.89 0.28% 0.010
1.8-2.0 21.32 0.24% - 0.018
2.0-2.5 | 27.73 0.19% - 0.011
2.5-3.0 | 44.92 0.29% . 0.011
3.05.0 | 53.98 31% [ 0.009

W ;

L, >09 51T Dy

momentum | % o+ % Tt ouble % | double%+-
0.4-0.6 -gq:bg?‘ 7l | 98.51% | 0.29% 4 1.001 0.004
0.6-0.8 99.13% .16 9 0. .. 0.999 0.002
0.8-1.0 99.11% |70.13% 19 7 1.001 0.002
1.0-1.2 97.69% | 0.17% ,|r98.02% 1.003 0.003
1.2-1.4 87.2170_,; 0.21% | 'gl.ZZL_% ~1.046 0.004
1.4-1.6 60.21% 926% ~69.04% 1.147 0.007
1.6-1.8 26.82% | 0.24% | 84:84% | 1.299 0.016
1.8-2.0 4.08% 0.12% "-‘-5:3',5?2]!- g 1.444 0.055
2.0-2.5 8.74% 0.11% 9.67% 1.107 0.020
2.5-3.0 38.73% 0.28% 49.24% 1.271 0.012
3.0-5.0 42.30% 0.30% 50.54% 1.195 0.012

Table 11.14: Proton identification efficiency and Data-MC ratio of SVD2-
Bin4 in momentum 0.4-5GeV
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Ly, > 0.2

momentum MC% Yo+~ DATA% Yo+~ double % double%+-
0.4-0.6 97.67% 0.26% 97.67% 0.30% 1.000 0.004
0.6-0.8 99.09% 0.17% 99.11% 0.20% 1.000 0.003
0.8-1.0 99.22% 0.16% 99.24% 0.20% 1.000 0.003
1.0-1.2 98.87% 0.18% 98.87% 0.21% 1.000 0.003
1.2-1.4 96.98% 0.16% 97.30% 0.24% 1.003 0.003
1.4-1.6 90.29% 0.24% 91.34% 0.27% 1.012 0.004
1.6-1.8 84.50% 0.19% 84.34% 0.31% 0.998 0.004
1.8-2.0 84.59% 0.29% 84.36% 0.34% 0.997 0.005
2.0-2.5 77.67% 0.23% 79.79% 0.25% 1.027 0.004
2.5-3.0 83.59% 0.27% 83.91% 0.25% 1.004 0.004
3.0-5.0 85.64% 0.29% 85.59% 0.33% 0.999 0.005

L, > 0.3

momentum % Yo+~ % Yo+~ double % double%+-
0.4-0.6 97.68% 0.23% 97.70% 0.33% 1.000 0.004
0.6-0.8 99.07% 0.17% 99.12% 0.20% 1.000 0.003
0.8-1.0 99.22% 0.16% 99.29% 0.20% 1.001 0.003
1.0-1.2 98.72% 0.18% 98.71% 0.21% 1.000 0.003
1.2-1.4 96.06% 0.16% 96.72% 0.23% 1.007 0.003
1.4-1.6 87.02% 0.18% 88.74% 0.28% 1.020 0.004
1.6-1.8 79.84% 0.29% 79.53% 0.32% 0.996 0.005
1.8-2.0 79.25% 0.32% 78.64% 0.29% 0.992 0.005
2.0-2.5 68.77T% 0.24% 73.08%. | 0.20% 1.062 0.005
2.5-3.0 78.28% | 0.28% | 79.44% | 0.30% 1.015 0.005
3.0-5.0 81.38% -Q.'.";O%" 1.60% | 0.24% . 1.003 0.005

L, > 0.4

momentum double%+-
0.4-0.6 0.003
0.6-0.8 0.002
0.8-1.0 0.003
1.0-1.2 | 0.004
1.2-1.4 o 0.003
1.4-1.6 | . = 0.005
1.6-1.8 . ~ 0.006
1.8-2.0 + 72.11 | = 0.007
2.0-2.5 ] ~0.006
253.0 | 73.49 [~ 0.006
3.0-5.0 . 77, 0 0.006

i = Jﬁ. -

T,>05 P %

momentum % .| double%+-
0.4-0.6 _9_1.57‘7 97.64% i 0.004
0.6-0.8 :Sd%\'—l\ 3 98. 0.003
0.81.0 9%6% Toralh. 1.000 0.002
1.0-1.2 98.45% = g S 1.001 0.003
1.2-1.4 93.9 L 021% 17 95.36% 025% '| . 1.015 0.003
T.4-1.6 80.90% | 0:.26% |- 83.55% 9% | 11.033 0.005
1.6-1.8 69.75% Gf30%l . 69.85% 0.32% | 1.001 0.006
1.8-2.0 63.07% | 0.34% | 62. [ 10:36% 0.996 0.008
2.0-2.5 52.85% 0.24% 59.76% 0.25% 1.131 0.007
2.5-3.0 63.49% 0.27% 67.47% 0.37% 1.063 0.007
3.0-5.0 71.09% 0.35% 72.20% 0.36% 1.016 0.007

Table 11.15: Anti-Proton identification efficiency and Data-MC ratio of
SVD2-Bin4 in momentum 0.4-5GeV
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I, > 0.6

momentum % T+~ % Yo+~ double % double%+-
0.4-0.6 97.57% 0.23% 97.64% 0.30% 1.001 0.004
0.6-0.8 98.81% 0.16% 98.93% 0.19% 1.001 0.003
0.8-1.0 98.94% 0.13% 98.97% 0.17% 1.000 0.002
1.0-1.2 98.03% 0.18% 98.13% 0.23% 1.001 0.003
1.2-1.4 92.49% 0.21% 94.283% 0.26% 1.019 0.004
1.4-1.6 77.10% 0.26% 80.12% 0.28% 1.039 0.005
1.6-1.8 62.85% 0.30% 63.76% 0.32% 1.015 0.007
1.8-2.0 50.72% 0.33% 50.36% 0.36% 0.993 0.010
2.0-2.5 43.99% 0.23% 51.12% 0.25% 1.162 0.008
2.5-3.0 51.69% 0.31% 56.47% 0.32% 1.093 0.009
3.0-5.0 64.98% 0.29% 65.98% 0.27% 1.015 0.006

I, > 0.7

momentum % Yo+~ Y% Yo+~ double % double%+-
0.4-0.6 97.55% 0.24% 97.67% 0.19% 1.001 0.003
0.6-0.8 98.79% 0.16% 98.93% 0.19% 1.001 0.003
0.8-1.0 98.94% 0.10% 98.98% 0.19% 1.000 0.002
1.0-1.2 97.86% 0.18% 98.03% 0.21% 1.002 0.003
1.2-1.4 91.04% 0.22% 98.40% 0.24% 1.026 0.004
1.4-1.6 72.90% 0.26% 76.65% 0.28% 1.052 0.005
1.6-1.8 53.92% 0.29% 56.03% 0.32% 1.039 0.008
1.8-2.0 1.001 0.012
2.0-2.5 1.190 0.010
2.5-3.0 1.151 0.011
3.0-5.0 0.007

I, > 0.8

momentum double%+-
0.4-0.6 97. 3 0.003
0.6-0.8 . | 1.001 0.003
0.8-1.0 ¥ ] 000 | 0.003
1.0-1.2 | 97 3 ] 1004 " 0.003
1.2-1.4 - 21§ . i - 0.004
TAT6 ; ~0.006
1.6-1.8 . Z .28Y - 0.011
1.8-2.0 ° / ~ 0.018
2.0-2.5 - .._"L 0.012
2.5-3.0 . 0.011
3.05.0 052 | 0.009

i At B

L, >0.9 Dy

momentum ouble % | double%+-
0.4-0.6 [ 101 0.004
0.6-0.8 .. 1001 0.003
0.8-1.0 7 1.000 0.002
1T01.2 [ _1.006 0.003
1.2-1.4 g 3 .4(1% ©11.048 0.004
1.4-1.6 . 0.2 63.14% 1 1.128 0.007
1.6-1.8 _[.80.70% | 1.242 0.016
1.82.0 3.80% | 0.12% | 5.08% | 1.336 0.056
2.0-2.5 8.20% 0.12% 9.15% 1.116 0.023
2.5-3.0 36.68% 0.29% 46.29% 1.262 0.013
3.0-5.0 41.90% 0.29% 48.32% 1.153 0.012

Table 11.16: Anti-Proton identification efficiency and Data-MC ratio of
SVD2-Bin4 in momentum 0.4-5GeV
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