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& Belle 1T JIl5E#: O EGH I 2010 FFI28hE O 2017 4E 2 A1 SuperKEKB fili# 85 i@ iz (7 =1 X 1)
DRI Nz, Z DBMZHEEIC AV 72 FRERIAR (7 =4 X 2) 2R T, 2019 F0 S ISR 72 P BT
D7=HDOT — XEFHIRE (7 =1 X3) IZidv o7z,

SuperKEKB M T I3 E12 T(49) 1245 T 2 BORDT 3L F— 10.58 GeV THEEL TW 345, T(1S)
75 T(58) OHIPACTHEILT ANV F —2EX 5 LV TH D, AL TIEFEER Q? OB L LTk
2 GeVZ 225 100 GeV? £ TOMIRE I N—F 25 Z LD AGETH 5.

2.1 SuperKEKB fn&z2s

BFRA Belle Il AlE23

BEFLvEVITY) VT

6 SuperKEKEB Jl#E#:D X

SuperKEKB OH#IHEK 6 12779, SuperKEKB Jli#E#R I KEK QM N b >V 2 I)VICEEEBEI N 7 GeV OFE
TV > 7 (high energy ring;HER) & 4 GeV D&Y > 7 (low energy ring;LER) OEZERAIEER TH Y
VIDREMN3FOA—-MLTHE, EIZBHHETFEK BHRMTFRNEERTI2EHNTESHTWSE D,
A=N=B 777 M) —=23FENTED, BLRIZRIVF—IE T(4S) A Hi# 7 10.58 GeV TH 505,
T(5S) DZANF—THLHEEETED LS IZHFFI LTS

B —LEBETE— LI ARER & iﬁ’béﬁﬁéﬂﬂﬁ%&“ﬂ’?éﬂéo B — LNIHE TR L — 3 —
C—LzHTTHRETIETZMBOLREEAETIET 2EE K (RF) ETHTESNL DO TR TOEMDHE
BT, BiWAERTETHLT IV RVAINI W, —F, BETE—LEFZ VI AT 1235 GeV £ T
CINHSNZETE— L2 b T SIIRETIER S Y7 — 2o TELZDT, TIVRXVANRKREL R
5, ZTOOARBTMEINAZGEFLE—L1F 1.1 GeV T I, TIVvXVAE/NSIL T2
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BEFRX TR L, ZZTIIv R A2 FF TS, HEAHRBIZEL, 4 GeV £THEL
BTV v Iz ANnG,

SuperKEKB TIIEEHEE EIF, T2 %27 SAKEDD-HDIT, TI v RV AERMEFE TIZAE L U
EEHTOE —LE2KHILIZE->T, WMiZFTHS KEKB IEBROREILI /54 2.1 x 103 cm™ 257! @
405DV VYT 4 8x 10 em 257! ZHEE UTHIfES Nz, VI ) ¥ T ¢ L3RI D ¥ — L
WMEERTET, V=L - NUFORFE N, N_, N FRLOEEBE f. HEHTOKYE - BELY—LY
AR ohon. BTFHNTRE DL Ry ZAVTERT LU TORAD &S 1Tk TE 2,
_ Ny N_f

- * ok
47TO'xO'y

L

(11)

VI UF 4 Llem 251 B E B L BALEEEY 72 0 10 E B RMTRSH Vs 12 TN L KSR

olem?] DL LTHEAONS,
Y=Lxo (12)

% 312078 D KEKB & SuperKEKB NI BN /N5 A — X —D i E R Uz, BIRIZHHTS L5112, ¥—A4
DY A X%KT B, T1/40. B, DMENT 1/20 178> TVWEDNVKRELRENTH D,

# 3 HiZ® KEKB & SuperKEKB JlI##R D /8T A — & —

I KEKB SuperKEKB
LER HER | LER HER
E—LATRNVF—[GeV] | 3.5 8.0 | 4.000  7.007
i I[A] 1.64  1.19 3.6 2.6
NV FE 1585 2500
R 22 83
B [mm] 1200 1200 32 25
By [pm] 5900 5900 | 270 300
[ 0.127 0.102 | 0.028  0.012
& 0.129  0.090 | 0.0881 0.0807
Llem =257 2.108x103 8x 1035

211 +/ - E—5L - AF—LAR

SuperKEKB TlXEWILV I ) ¥ T 1 2EBT 57280, 7/ - V=54 - AF—LAXREFEN TV EH L WE
ZHANERALTWS, 7/ - E—Ah - AF—LHNTIE, BEEL B BB, NUF RO 58I A
THWIZNEL U, VIV VT4 2EDTWE, LI/ VTFq LAY —LEHR L. HESAERESW S B
B(Br). BEAHEE—L - Fa—vy7h-R54% (,.)Ickb, R (14) DE>RShD, KT
SuperKEKB THHAINTWAEHEFRADON%Z7R9, KEKBTIZAFIZ 100 pm, FEIZ 2 um TH o7
723, SuperKEKB TI3/KFIZ 10 pm, FEHEIZ 50 nm iZLTW5, £EFONYF LEBFON Y FHELE

TEHAE, wEAEIE KEKB Tk 22 mrad T > 72725, SuperKEKB Tld 83 mrad 1235 Z 212 & - T,

14



NIV T4 2HIFEI L THEREIIRBEZDZETELVI ) UT 4 2RBATEL LT RINT VWS,

_ Te N$/Bz>;
27z 0305+ 73)

V= U; I, fiy Ry,
L= 14+ —= — 14
267’6 < * U:E) B:T:y (Ry ( )

fiy Ry (13)

Oy 10-15 um

83mrad

7 SuperKEKEB D722 5 X

2.2 Belle Il AIE2S

SuperKEKB THl#E I 1 /2E T, BB T3 Belle [T MIEM{/AZRE I N/ L ZATHEHEL, LHOMER T
HTRFEET S, Belle I @RI, 4 0@ TO8MBZHEL, TOEBREZPET DL HIT, b T
DFREREREE L SIET DRIDRO SND, £z, KR 1O T X)L F — OHIE X k1 OFEsH
OFAMMBTE L TE RS\, Belle ITHEIERITE S - 8 - BITESHZNZNH 8 m. E&EIZH 1400 t T,
SuperKEKB OO, 1FIFL 028> &5 IS T w5, MBS % & 12, L 7=k 1
DFRREDO AR A B, EERIZE CHHEET, HEICHET 272012, Belle ITHIE#RIZ 7 D DM &
MBIREY L A RERA» S I NT WS, Belle I HIEHOR2AMEBHNEZ ZTNZTNX 8 X9 IZL
9,

15



—

EFS &) N—Fu o AEHBE

& s 9% U 5

BRAQY A —5—

[l 7050
| RiCH Ay % —

§ I2-HF - PEKREFRES ‘

FR SR 7R B R L 3R

8 Belle II HIE#D KK
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1 2 4 5 6 7 9 10 11 | 12
A
Barret T
Belle Il KL#
KLM .
Super coil
C Il B
29 L|
El 102 196 2]
— 2 1000(CDC) 1930(ECL flange)
940(ECLflange)| | [ || | | | ] A 1650{CDC) 2 L
N 735(€D0) | [ [ [ []]] b 1590(CDCY
= = =
SN ‘ c
T 2]
L2 O
N = i coc = 1o el
- & = Gl
— 5 E 2 5] —
= L= e
E g b= SVD PXD(2 layers e &l
® o8 310 570 2 =
T N 5|8 %\ _‘ £ °
CS EE ~
I , b Smiall cell chamber
<FWEq|: — N
o= — ———
£ 38 I = SkEe L= L
R =————— 8IES =
= — i =
i3 = — 410 525
T 5
= IP Chamber d E
= 627.25(Cryostat) | 633.5(Cryostat)
928 1544 —y
T .
[+ i 4 rotation —
= b
Ei el
5N
N
; F
— — e N
M= B [ 2325(CDC) B FHHFH ]
1T |1 12870(ECL flange), =
=1 T
= (Al ddddddddddiishhkihl -
1490 24175 ] 2ov0z1s 2| G
KLM 3351 3920 I 3213878 )
EDiznais
Sy
i
2ot
1 L
it
Ki
KEM B0 Rt
Sise proeise 1o Al | o |R12|H
™ Belle-l(Nano beam) T
A 2 IR=+41.5 mrad.(Top view A)
58FWD mow poe pieces | T RIS, | s | @
1 B 7 B B B B T n EE T IR

9 Belle II #l7E 253D Wi
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221 FRERKMERHES

HREE i 37 (Vertex Detector : VXD) 1&, B % D HiEl 72 L 725 2 WE T 5 - D DML TH 5,
VXD &, 0DEITE =L TEFS XOICHBEIN, 2BOE Y L BH# (Pixel Detector : PXD)
CAREDOYY) Ty N—TF v 7 AR (SiliconVertex Detector : SVD) & ZFEBHD BRI HEF 5 & WAk &
NTW5, Belle HIZERA S Belle ILHERIZT v 77 L — FIBHRIZ, B — A1 TONEEZ 3 cm 55
2em IZNE L L, AIEAIEHEZN 2 42m ET 5L 51T Rk U7Z, SuperKEKB THETFLHE IR
RAEIANF —CHEI T THETEM L B TER BT E2E>ZRETEKT L2 L5ICLTW
5, TNRFIDEIITTEILIZEoT. BHETEK BHREIFOHEST 5 ETORBOEWEZ]EL, CP
WEEDINZE LD REIZHET 2325720 TH 5D, HIELMERTE CHIE S 1z REBUIOALER A S H
B 2R E T 57, IR ENE IXIER IZEHE TH 5,

20 —

layars Sianl argihes

IS S I I T T I I S I

-30 -20 -0 0 10 20 30 40
[em]

11 R ARl

10 bellell ffilE kg

PXD iZffHEhTWwWb Did, K 12 ® DEPFET(DEPleated Field Effect Transistor) & > ¥ —, SVD IZ{#
HEnTwas ok, K13 @ DSSD(Double-sided Silicon StripDetector) ¥ > % —T#%%, DSSD ¥ —
13O AN n BRRER, 7z HIAIC p BREEAORE ORISR o TED., 2 IRIGIHBROFEAN L 2175 T
W3,

C/(

amplifier

Aluminum electrode

p— p+ drain

p+ source __

i
~

n+ clear ~ deep n-doping
‘internal gate’

|

deep pweyj

depleteg
n-8i bujk

P*Stop

Aluminum electrode

N+Strip/

P+ back contacy

¥ 13 dssd
X 12 DEPFET #X . ssd Fib
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222 FHRMREMR R

R R H 28 (Central Drift Chamber : CDC) (%, K& X ANEK 32 em, AMEH 226 cm, E I
260 cm OMERO A AMHB THIBEAMHEZE S IO ICRBI NN TWS, AIICIEE Y AT 1 Y=
14336 R, 7 1 =)V K7 A ¥ =28 42240 RDGEF 56576 RKOMNEBED 7 1 ¥ —23dubdill AR S, A
PIZIEANY T LADZRVDREEHTATHEZINT VWS, BOANYTLATZAEHNT WA DX, $ES—0 Vil
LoMEE DL LTRFOEIBROMMELZA LI 5720 THS, X142 CDC OEWHEHTH 5, X 15

Backward T L Forward
[ N T U T /A B B A P P
-800 -600 -400 -200 O 200 400 600 800 1000 1200 1400 1600

(mm)

-3
=3
=

[TTT [T I T[T T[T Trr[rrr]

14 CDC DM

A ER FANERKOMF TH O, EXTIEIEENA 2z . AR TS v e 2> TWa, MER 12
N ZERT 58, CDCHDOAADRDFHET LGETICAME N, MV AV -2k > TESHZEE
MoTMEINDG, SOITMESINEBFVBAASTLEEL, AASTErEMI TN, BTFHERIEZ
5, COBRBTHFCESLEREMET L L THALL, BEFVFY 7 M UARMEZAEST S & T, mERT
MCDCHZEM L7 ERHRE VAV —Z LB T, Rif (I v 7o) 2RI LNTES,

/
qu A
O S - @7 ¥ —
=B B
VAT '7 T A~ ®------ @ —#7 -
7
>z Py

15 hI v r@RROKT

M 16 3 — A8 AAASCDCHEZ2AZYIalb—YavyOMTHS, BlHIOY A —X—OIMIDE
BEY LV A RBEAIZE>T 1.5 T AT OEESNCD CIZAIESNTWSDT, MEMFIZo—L Y
kv, ot @REHuEE <, 2oL E0EEE p[GeV] &EY [T, HHEREE r[m] ZATFO X 5%
ACididand, ZOX» oK FOEHREZIEEICHET 22 LATES, CDC TRE*DT 1 ¥ —DES
DIFIIZMATEBEDKRE S % ADC OFRE U TiAZLTWS, 20 ADC DR SR O T 3L ¥ —
X (dE/dx) 2 ET 2 Z e TE, N2V TFOREEZXAIT 2 Z L AHEETH 5.

p=03x Txr (15)
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16 bv—LAHAM»S5CDCHiMiZALY Ial—2a DN

223 MFHNEE

CDC @ dE/dx 2 il 2 T, Belle IT i&k; Tl igs & LT, TOP %7 > & — (Time of Propagation : TOP)
& Aerogel RICH #1777 > & — (Aerogel Ring Imaging CHerenkov : ARICH) @ 2 O M 48 % fii 2 T W
%, TOP iZ NNV VES, ARICH IZT Y RF¥ ¥ v THAICHESI N TN 5, 172 TOP AU v 2 —DH %
mT, TOP AT VX —ik, BEH 2.7 m, [EH 45 cm, EIH 2 cm OAHENRE . RO 70 F v > 3%
NT L — DL EFREE TR I NTE D, 2T 16 BDEY 22— d Belle 11 fllE#RIZHESI N TV S,
TOPHYVR—TIk, BF. BETLOEETHE LU ZEEDMEBER TOHEED, WETONEEBZ L
ITHBR TPRLET2F oLy a7kE, BHENKTEKH L, MliT 5, ORI, i8R L
EFzlLrya7RolsfieROZZeMNTE, CDCOEFHEDHRE G THE » HHEF & KbWF
ZHEED 4 GeV X TOIRWHEIH THBIFNRETH 5.

Bar/mirror width
450 mm

Prism length

100 mm Bar length 2600 mm

2x1250mm
L +100mm mirror
' Bar thickness 20mm

Prism width 456 mm <
MCP-PMT width 448 mm Prism height 51Tmm

X 17 TOP 77V v X —DK

ARICH iR id, EEPH 2 m, MEA L1 m, AE2 04 m, EIN25cm D F—FVHTHZ, FIN
4em DY) AT AT IVEEGHAL EE 3 cm OYERIEERO HAPD O 2 DR TH 5, 18 iZ ARICH @
WAFEH O 2 RS, #E r HET & K72y ) A7 a5 VEESMKERT 5B, Fx L a7z
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W5, ZORCHENZF =L > a73% HAPD THIEERY V70 A =% Eigk UiRS A 2515 U
BT2ZLIZ&oThRTZBIILTWS,

TOP /1w v & —& ARICH #itigs, — o0z L, & r hlFOMRESEEZ 97 %12 £ TH L X,
K72 U TEREFREE % Belle JIE D 20 %ICE TRAIELZ N TET VS,

ol Fali g

______ hlcct%) %IL")’:' ?jlﬁ | ."

——

L
T7OF LS

18 ARICH D8t

224 BHAHOYX—%—

BB A—X—tgiligs (Electromagnetic Calorimeter : ECL) 12X U U AZGKMUL 3 Vbt D A
(CS]) #h % o v FL— R — OB ¥ T — A0 Y A— X —Th b, —HD Osl HOTEAER 19 12
R, —DOFEEIEMERED 5.5 x 5.5 cm? THEITEA 30 cm TH 5, 20 1 ECL @ zz FH O W T
H%, ECLIZEIATY ¥ vy T, NV, ATV F¥ vy 72 oMk, fiRmxehznuis
TYRF vy TEIC 1152 R, NLIVERIZ 6624 A, 5T K ¥ v v THIZ 960 ADF 8736 ARE S 4, i
HRIIHN 436 TH S, MmN, BETPHTFVRARNT S &, EWMHEFEHZEIZ U, SHESCHIBIUR % # 0
WUBRHEOTAINF—2RD, TOIZINF—ITIIL - BOBHY ¥V — %22, ZOBWS Y7 —DT %
WF—%2TRTMETEILICE>T, AR FOIAINLNF—%2RDZ I LN TE S, AL T, HELE T
DIFNF— LB EORES KO 70 NSHEL 2 FOREIZHWCT W2 EELHERTH 5,

225 Ia—HNF - P KPEFIRES

KLM #H#% (K9 and Muon Detector : KLM) i, Belle I1 Hli@ 8 D®BANEIZH O, NLLEHE Y R —
IO ZIEIE LR > TWD, T R I =2 IE/\AEE/NEFEDULBEOIIRT, ¥ — AflHREIZE LAD
EOEHEEINNTH O, 15 FHhET, EXA1220 cm, EA2 3.4 cm, EIZEIZ &L > TEW 167 cm 225
275 cm TH S, NVIVERIZH 4.7 cm O#khRE TEREREE L 2> TWad, WEEHEFERLIZ W
Ry BLRANCPE T E EHEERT 2 E TR LIV K) K T2RHT 2 HNTHRES N TV, phi
FRHBFPHTOLIICECL N TERY Y7 —2 KX T, BEHELOATHVEELIZ/NE W, —H, K?
BB EAER LS ERELZR IS, ZOBWIE>T phiT & KR TORBPARETDH 5,
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Backward Endcap | - Barrel | | Forward Endcap

A \ 1

328

\‘%\

=
S
r TR oY
T -‘l.‘nlr"

19 Csl 505 s |

3825 ] unit (mm)

20 ECL Wi

23 MN)A—YRT LA

AT AR 7z & 512 Belle IT EERTIX, V3 /¥ F 1 % Belle EERD 40 (512 LIP3 P8 TH B, Thite s
BWR=Ty e LTVWAYHERD M) H—L— M RE—LNY I T IV ROL - HELRDBILHF
Bahd, #4127 Belle [ EERTH U 2REXN LY HER D@, ISHER, ElEOLEZ RS, AV I1
VMU H—TiE@E LY — b OEEATYEICHEIED H B ERTH E0ED 2us LR THEI L, €=y 75
TUVRKROHEANZLZEELL 7 FAZ I AVATLATHS, T—RPEVATL (DAQ) PEREL TV
LZEARDFE MY F— L — b id 30kHz AT C. SuperKEKB TO#BLFEL DL — M X 15kHz TH 5 DT,
HFERTEDZNY I 7T ROV — MIYHEROKRL — AU 15kHz LATFIZHZA 2 BERH B (R 4),
INEERTEEDIZN)H =V AT LMTERI NS HIEEZ R,

Fa4 X=TyPeUTWBYHEERD MY A —L — b & KIGHTHRE L 5%, /N—/Y— (Bhabha) #EL
¥ oyy DRI 1/100 EAT — VXY VT3 L R RE LRI, ERREEEOLI ) VT 4 Th2
L=8x10*[em™2s™ 1] Z{RE L 724

YirERE | KOGKTER onb] | £EE Y =0 x L [Hz|
T 1.2 960
qq 2.8 2200
whtp 0.92 700
Thr 0.92 700
Bhabha 44 350
¥y 13 10000
G 67 4 15000
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L BADFH b Y H—L— g 30 kHz

2.Y(4S)— BB I2 & 2 HEEHGIZH LTIEIE 100 % DRIE TR
3. M ERITE £ TORMD 5 ps

4. A NV N FERBOYUESD 10 ns BAF

5. #fi s 5 "D DHREPET D m/NRHEFIFE 1% 400 ns

BYHETEHEOELFR 10 GeV HEDORKN LN R VERKIETIE, b7y 7h1 0K, HFs1 0
DWREST2DOPEETH B0, AR, BREBIZ—EOET AV F —ET & 2B ERT 2 IRH ITh T
DEEEMENIETH S, —H. HUDBOR FDOFARRETH N — N — AL W E R AR HRITEEAR
FHIZRES ZOWELFRDLL 2 M)A BB TEL T I EMWLERT — ZINEIZEIBLETH D, BRI
2L — bR B 720 I IR R BT B, ABFRAE (cte — e(e)n®) OB, Q2 215 GoV T
0.1pbFETHZ, —H., —MHHZRNAFBEVHR (ete™ — pTp™) 1£0.92 nb, N—N—EEL (eTe™ — eTe™)
DML 4400 nb TH V| F5FROWERL L — NN B0 Y FROWHERIT LR 1/10%, /N — N — L
DOWFERIZ AR 1/107 £ 725, N=N—fELOL — FZ2 N R B VHRKL )OI, 22D, RIFZEREICAER
INDDBOK TG THIED 2 HREMIITIMO AL I LB MY F—IZERINT WD, 205 DERE -
T 7212, Belle [I EBRTIZ 4 DDOMNLU72Y 7~ ) H—% GD L (Global Decision Logic) IZ27% &, GD
L CHRAEMICHEIRD B 2 HRL G E2HE TS, K21 124 DOM L2V T b)Y H—Y X5 L& GDL Off
BX%ZRT, Y7 bV A —HCDC, ECL, TOP, KLMD424»H v, $RTUES»ADOHNLTH S,

CDC TSF |—| 2D Tracker [—T—| 3D Tracker [~
e}

»
|

ECL 4x4 Trigger Cell Cluster Finding i B
Energy Sum >

TOP Hit '_I Pattern Matching : >

KLM Hit |_|Cluster Findingl_l Tracker l—.‘

L1 Trigger
_>

v

Global Decision Logic (GDL)

Global Reconstruction Logic (GRL)

21 MY H— AT LOHKE

231 CDC hYH—

CDCIZM 22 D& 512, 52D axial L1 ¥ —& 4 DD streo LAY —DFH I DDA—N—L A Y —%%H
IZELE U 7Rk 2 7> TW5b, b 7w 27 1% TSF(Track Segment Finder) 22536015 7 1 ¥ —I&EH A & i
KENnd, TSFR7AY—5BE2HEALTED, XAROTSFRY S Iy ML 204D TSF 3R
A Th 5, 2312 TSF %9, TSF OMREIZELIET 2336 fdD Y. 2417 292 ff o TSF OilER %
ERS
VIBERNT 2 9 2B, T v 2 OFERRICEbNS CDC MY A—IEFEIC AL, fflo TH B, fifiZ2D MY AH— 1
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SL7 SL8
sz, SL3 SL4 SL5 SLO SUi 7

sL1
SLO, oo

«——250mm

0~7  axial superlayer 0—SL0 32~37 stereo super layer 5—SL5
8~13 stereo super layer 1—>SL1 38~43 axial super layer 6—SL6
14~19 axial super layer 2—SL2 44~49 stereo super layer 7—>SL7
20~25 stereo super layer 3—SL3 50~55 axial super layer 8—SL8
26~31 axial super layer 4—SL4

22 CDC DL A1 ¥ —DfilEK

BEABLAOTSF ENEDOTSF

23 TSF O

#5 CDC bV A—OREMEE &M

CDC Y #—DfEH R
jiis 2D MU A= Ty D3 ARLE
ffo 2D FUA— NIV TN 2R END N T v I DB DAL 90°LL
ftb 2D PUH =T B IARUELDNT v 7 OBIOAED 150°~ 180°
fty 2D N A= T I 3IARUERD3D MU A= T v IhR—AREE

Fw MW IARUEDOERIZIR ST WS, 2D MU H— 1Ty 7 IXEEBR (pt) 270.3 GeV L h Ak&Z W, CDC
WIiZdh 5 52D axial A—/8—L 1 ¥— (SL0,2,4,68) D554 D2k y " b e 2ERT 2, MEFR
750.3 GeV U FIZAH->TLES &, bT7 v 7 OMREFA CDC HTHZHECTLE W, BAEOA— =L 1
Y—IZZBEL \Wz, BHEEEIL 0.3 GeV BAEZRERLTWS, flold 2D MU A —bTF v o B2 ARUEE
x-y FHEHTDO N7y 7 OMDAHEN IO LA EE2ERT B, £ 512 CDC bV H—OREE 4217,

232 ECL hUAH—

Belle IT EEATIE, #REBIETFZ2ELFLDPE . ECL bV H—OKENIIEHEICEETH S, ECL bV
H—3# 27 ) AZVTHEE SN 3V F — 2 [lIE, MEEROFEMRBOFHET >, ZORIZM) T—+
WV (TC) EIEEND 4 x 4 DEF16HD Y ) ARV E —=DIZE e DEDEDN > T, TXNF—IFRE A

24



MEEDL/BOTSFLAFRL TULRL

24 TSF ORELEM

# 6 ECL VA — 0% 2K

ECL bV % — OFEH 2R
hie 7V AZZHEL LIz T3V F— DRI 1GeV BUE
c4 4 AU LED TC 7 7 AR =Dy b

ZLTWwd, M)A —by MIECL NV A—2 I A% =00itEIN, 77 AX—IF TC »SERI NS,
IAR—T—=RITIE, (@) ZAIVT (b) THAVF— BT (¢) MEDPDH D, LFIZZENTNDFIES
RaBNd 5,

(a) 7IAR—DRAIVINE, VFTAR—HOREZINLF—DEWVTC O TC X1 I V7 h 50U

(b) 77 AR—T R NLF—F, EBRRTDI FAX—HND TC TXLF—DEFHIT RV F—

() 7 AX—(ET —RIZIF, 7T AX—NTERL ZXANVF—DE\ TC O TCIID & TCHID, (TCHID
& TCeID fiiE~ v 7%, X 25 22, )
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«—TCOHID 0
15 14 13 12 11 10 9 8 7 6 5 4

92919039333?36353433323119

17 16 104[103[ 102 101100 99 [ 98] 97| 96 [ 85| 9a [ 93 | 2 o 3 2 1
516 |515 | 1 116 | 115 | 114 [ 113 | 142 | 111] 110] 109 | 108 | 107 | 106 [ 105 | 3 I3) 1|3 |2 I|1 q)
513 |514 | 2 128 | 127|126 | 125 [ 124 | 123 | 122 | 121|120 [ 119 [ 118 [ 117 | § |_ 2 4 5
520 |519 | 3 140 [ 139|138 [137 | 136 | 135 [ 134 | 133 [ 132 [ 131130 [129 | 5 308 |7 E 3
517 |518 | 4 152 | 151 150 [149 [ 148 | 147| 196 | 145 | 142 [ 143 | 122 | 141] B l 4 |9 |10
524 |523 | § 164 | 163 | 162 | 161 | 160 | 159 | 158 | 157 | 156 | 155 | 154 153 | 7 5 [13 | 12
(521 |522 | 6 176 | 175 | 174 | 173 |172 | 171| 170 | 169 | 166 | 167 | 166 | 165 | 8 6 [1a | 15 Il 5
528 |527 | 7 188 | 187 | 186 | 185 | 184 | 183 | 182 | 181 180 [ 179 178 (177 | O 7 8 |17
525 |526 | 8 200 | 199 | 198 | 197 | 196 | 195 | 194 | 193 | 192 | 194 190 | 189 |10 8 [19 [ 20 E 7
532 | 531 | 9 212 | 211] 210 [ 200 [208 | 207 | 206 | 205 | 204 | 203 [ 202 | 201] 11 9 [23 |22
529 |530 |10 224|223 | 222 | 221 [220 | 219 218 247 | 216 [ 215 | 294 [ 213 | {2 10| 24 | 25 E 9
536 |535 | 11 236 | 235 | 234 [ 233 [232 | 234] 230 | 229 | 228 [ 207 [ 226 [ 225 |13 11|28 [ 27
533 |534 | {2 248 | 247 | 246 | 245 [ 244 | 243 ] 242 | 241 240 | 230 | 238 [ 237 | 14 12 [ 29 | 30 Elﬁ
540 |539 |13 260 | 259 | 258 | 257 256 | 255 | 254 | 253 | 252 | 251 250 [ 240 |15 13 (33 | 32 313
537 |538 | 14 272 | 271|270 | 260 268 | 267 | 266 | 265 | 264 | 263 | 262 | 261|116 14 3 [ 35
544 |543 | 15 284 | 283 | 282 | 281|280 | 279 | 278 | o77 | 276 | 275 | 274 | 273 |17 15 (38 | 37 E 15
541 |542 | 16 296 | 295 | 294 | 293 | 292 | 291| 290 | 269 | 286 | 267 | 286 | 285 |18 16 [ 39 | 40
548 | 547 | {7 308 | 307 | 306 | 305 | 304 | 303 | 302 | 301| 300 | 299 | 298 | 297 (19 17 [ | 22
545 |546 | 18 320 | 319 | 318 | 317 | 316 | 315 | 314 | 313 | 312 | 311 310 | 309 |20 18 [4a | %5 le
552 | 551 | 19 332 | 331| 330 | 329 | 328 | 327 | 326 | 325 | 324 | 323 | 322 | 321| 21 19 [48 | 27 E 19
549 | 550 | 20 344 | 333|342 | 341|340 | 339 | 338 | 337 | 336 | 335 | 334 | 333 | 92 20 [49 |50
i: ﬁ 29 356 | 355 | 354 | 353 | 352 | 351| 350 | 340 | 348 | 347 | 346 | 345 |23 29 [ 53 |52 E|21

22 368 | 367 | 366 | 365 | 364 | 363 | 362 | 361 360 | 359 | 358 [ 357 | 24 22 [54 |55
560 | 559 | 23 380 | 370 | 378 [377 | 376 | 375 | 374 | 373 [ 372 | 371 370 [ 360 [ 25 2358 | 57
557 |558 | 24 392 | 391|390 | 389 | 388 | 387 | 386 | 385 | 384 | 383 | 382 | 381 |26 24 [ 50 | 60 E|23
564 | 563 | 25 404 [ 403 [ 402 | 401]400 | 399 [ 308 | 307 | 396 | 395 | 394 [393 | o7 25 [ 63 [ 62 E 2%
561 | 562 | 26 416 | 415 | 444 | 413 [ 442 | 211| 410 409 | 408 | 407 | 406 | 405 | 28 26 65
568 | 567 | 97 428 | 427 | 426 | 425 | 424 423& 421 | 420 | 419 | 448 | 447 | 29 27 | 68 | 67 EI
565 | 566 | 28 440 | 439 | 438 | 437 436 | 435 | 434 | 433 | 432 | 431 430 | 429 | 30 28 70 27
572 | 571 | 29 452 | 451| 450 | 449 | 448 | 447 | 446 | 445 | 444 | 443 | 442 | 441 | 31 29 [ 73 [ 12
569 | 570 | 30 464 | 463 | 462 | 461|460 | 459 | 458 | 457 | 456 | 455 | 454 | 453 | 32 30[7a 75 1129
576 | 575 |31 a76 | 475 | 474 | 473 [ 472 | 471| 470 | 469 | 468 | 467 | 466 | 465 | 33 3| |77
573 |574 | 32 488 | 487 | 486 | 485 | 484 | 483 | 482 | 481| 480 | 479 | 478 | 477 | 34 3279 [80 E31

500 | 499 | 498 | 497 | 496 | 495 | 494 | 493 | 492 | 4941 400 | 489 | 35
504 | 503

BE 512 | 511| 510 [ 509 | 508 | 507 | 506 | 505

BR

502 | 501 36 FE
— z(e)

425 Ho)A—% (ECL) @ kY H—+l (TC) DR

26



2.3.3 Bhabha &5 %% & 9 544 (Bhabha veto)

Bhabha HEROMOWERE IR 4 IZHB L TWBE X512, Belle I ERTX— 7y b LTWAYHER
E0IEB7I% W, > T, Belle Il TIX Bhabha 5 %% & ¢ b Y %/ — (Bhabha veto) ZfF L T\ 3,
Bhabha veto IZH 2 L E TR VF—DE W2 DD I FAX—DI R )VF — L HEIZEDVTRENERI N
TW3, BATIZ Bhabha veto 5% 5R7,

1. 22027 5 AR —DELRDMAIZE VT back-to-back TH S, 165° < Af <190°

2. 2 DD Fifl (¢) 12D\ T back-to-back TH 5, 160° < A¢p <200°

3. BELDRIZBI S 20D FAX—DIBLELLNPDIRIVF =8 45GeV B EPDZENZTND T T A
2 — @I V¥ — 1% 3GeV B L (E(CL1)> 3 GeV & E(CL2) > 3 GeV & (E(CL1) > 4.5 GeV or
E(CL2) > 4.5 GeV))

22T, E(CLD ¢ E (CL2) 37 72X —DELRADTINF—, A0 IX2 DD F AR —DELRDIS
DEFHN AP IE=DDY T AR —DFHNADETH 5,
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BIE BF. BEFERICSFTEV VI o ERKIG efeT — e (eT)n
DRITE
ZOETIEH, YN r0 ERELR eteT = et (eT)n? OFELE D FIEIZOWTHIT B, AFEHER
., ~HOEZANF—BF L —HAPELEL LD 10 BVEEL. TNUMTRFBELE LRV E W R4S
BT 2, AETIE, HIDIERTOENOLRMEZFMAL, RIESHEROBRGZMAZHAT 2, £7/2. 20
BAZM 2RO 72D BBIILZEEERENY VTV ROEYTAVEY2I L= ay (MC) LD
WTHIIAT 2, HEINBESRESEIE. —ODORTOAREEEDHGHL S RO,

31 BF. BEFERICEFTZV VI 10 ERRIE efeT — e (eT)r° OEE

ety (@)
e*(p)
y*
T[O
v
e$ e¢

v

26 eteT et (e DT FA UL EAT IS LD

26 IZARGRLTHRR LT 5 Kt

eteT — e (eF)n® (16)
DI 7AYIVEAT T LD 26 %2mRT, ZIT, @OEELATHEL S W2E 1 (X235 E ) & Rl
#wTHMH T (INn% tage(p) EIFR), B —HDOEETF (FIFETF) X, BLACHILAE D TRISGICHE
HEh3 (untag-e(p) LIER) DT, E—ABHIINEIT TN, TORTER (16) THAY 3 O 22T
ZLTW3, tag-e lE@E\W Q% DAL T (v*) 2 L. untag-e X567 (v) 2T 5, TD A* & 4
E22 U CTHRORIBIZ A D 70 VERE NS, 7013 =20 1299 % DHERTHET LD T, 70 — vy DfilEZ
AU, 7Y d 23067 & UCHENIcMii g 5, 7280070 B & Q% 1%, EHEMEIT ¢ = -Q% = (p—p')?
FORkDOENDG, TIT, pld—L0D 4 uEHE, p' I tage D 4 TLEHRETH 5,

+Q2 = 7(]7 - p/)2 = 2]7 : p/ = 2EbeamEtag(1 - Cos(et(zg)) (]-7)

Z I T, Eigq I tage DT RNV F —_ c05(0q9) 1 tag-e DWELSA . Epegr, 1FE— LT XNV F— (B1H
tag IN7GEIE, ETE—LDIZXNF— (7GeV), FETVR T INGEIIBETE—LDT RV —
(4GeV)) T 5,
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3.1.1 70 — vy O

AHETIE 7 ORENEETH S, TDRD, 70 = vy HEOKHIZ ODWTHRAIZE 2D THL, 27
im0 DEfIERE 70 PHEHENE po TESTVWAERRIIEIT S 10 — 4y IEOEANTH 5, 70 OFILR
T, 2 DDONFIFEBEOMRENSE & 5 CERNO G E NG, Z2To, & OFIERIZEITS
LN Ot Are 70 O#TAAOBRTAETH S, HTiE 0 OFIERTED ARIZH —RRIZHHE X
NBDT, —kk7% cos(0p) DA ERT, —H. Oy & FEERERIZET D 2 OOHENTFOROATH 5,

adO)- JIEA MO DEBRER
Y Y
\ On \ Oyy
0 0
Y Y

27 7% = yy D1 A-VH

On & 0, & OBRIE 70 OHE L HDHEDLIL B = vio/c = |pro|/Eqo 6 ED, MXTEZ SN,
232 — 1 — B2cos?0y,
1 — B2cos26,
Eo. ARV MDA E w(coshy,y) LB EENER (19) THEA OGNS, TOAMDIELEK 28 IT/RT,

[9]

(18)

cosl., =

— w* (costyy)

T 12Bsind (04 /2){ 5% — cos?(04,/2)}/2
28 MO B L DT, O, 1 70 OEB R S FE B RAMEE 02?;'” b, 10 OEERED LS R

BIZH, 0,4 D 9%” IGEWEZ FF DAV RETH DL Z B nnd, 9;’2" & 70 DR THEFA ), = 90°

WHRE LGS TR L,

(19)

w(cosb.)

min __ 2
orin =257 — 1 (20)

THALND, & TICRENL 10 OEBE L 070" OBRE LSR5, ZORDPHNHD L DI 70 OEB R
3 GeVODEE, 07 13 5.3° T THRFEERDS 1 m(1FIX ECL ORIEOALE) TOXFORFEAH 9.3 cm
ThHb, Csl ~fHDOY 1 XN 5 cm DT, TOWNF%2O0DNFEKXKFT 2D ETITZ,
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B=0.9 |=0.6{8=0.2
0 i
i
w(8y,) i
I
5 i i
I 1
| |
1 1
| 1
1 1
0 I !
0° 45° 90° 135° 180°
Oy

28 70 — yy HEIZH T B 2 DDKF DR DMAE

F£7 70GeV] OEBIE L 07" ORIHRFK

pro | 074 [radian] | 672/"[°] | 1m DLTO =D DY F OBl [cm]
0.5 0.5460 31.3 54.6

1 0.2782 15.9 27.8

2 0.1398 8.0 14.0

3 0.0933 5.3 9.3

4 0.0700 4.0 7.0

312 Q® DEEAE

Belle II ®ZEE T, Belle & FRIZIERFRT AN F—DE L - BGEFINEICBITEIEBRTHELDT, ¥—
AIFNVX—PETEHBETTRRS, £/, 7/ =L AFXF—L X2 AL TVWEDOTE— LA
R ZMA%ZFFD, REMIL 8 mrad TH DS, FHDME 41.5 mrad=¢p &L, AFD XS 1C U TEMA
Q> DfizRkDz, WEBF (BEF) OHREOTXLX - ERERATOEGER N 2ET L HETIC
DWCENEN E 5. Pory, Pory, P, 2 UL BIREBTX Y 73N BFEIEHE T O RLF — L
ERCOEMBHA % Ep. Py, Py, Ple, &5, WTOWREO T2V ¥ — L @B RKS Z TN TN,
P, =FE. sing,P.-, =0,P,—, = \/(E.-)? — (P.-,)% BETOHRED T V¥ — LEBREME TN
ZN, Pty = Eersing, Posy = 0, P, = —\/(Epr )2 — (Pory)? 2585, ZHHEUTFTORMRAL, BT
MR T INGE (e-tag) LA TR I8 (p-tag) D Q2 IUFORTER SN S,

2 ’ U ’ ’
Q2 = _(pl _p) = _{(Ee=F - -Eeq:)2 - (Pe?:x - Pe:Fw)z - (Pe:Fy - Pe:Fy)Q - (Pe=Fz - Pe:Fz)2} (21)

32 YU ERRIS eteT — eF (e II/T BN I TSV R (BRER)
ARMFERRIIINL DDy 7750 R (ERFR) bbb, FELRLOEURICELDE,
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(1)  (Radiative)Bhabha ##L

(2)  Virtual compton scattering:VCS (#5472 Radiative Bhabha #{{L)

(3) ete” MEBEIZBIIENNBVER (ete — qf HBRRL T DIF L A L DR 75 — Ll A kT 72854
CERHARLERD,)

4) = a'n°

(5) ete = et (eF)p/w.p’/w — 70y

29, 30, 31. 33 12 FNZ N, Bhabha 8L, 4+ Bhabha #EL. VCS. eTe™ XHMEIZ BT 5
ROYVERDT 74 YY XAT 75 Lmd, Ko, B34 & 3512 VCS & ete” MNHBAERERTY
DESITBHETND L VIR % /7T, Bhabha #iELL 11X, BT L BE T OMERELT, BAKIR O W miR
EM 29 ITRS 200X 72774 (RiF) OMOD2FTCHLZOND, M2 DEDXAT VT LDIDIT
N N—HELITEELA DN S W& T A TERSW R Z £, Mg/ — N —#EL (Radiative bhabha ##L) &
i, B30 WRT XD, HrE—DHE L, BIREN emety TH B, VC Sl Radiative Bhabha #{&EL.O—
FTHO, M30DT7 71 UM, FRERTALM IR T LI DD - LB FHILF 2L T
FEEACHELETICE T ITEV KT 2GEICHYLTWE, ZORBIETLETOMERILTHD IV
7 VHGEL (B32) EIEFICISBTWEDOT, KTV T VEkEL (Vertual compton Scattering: VCS)
EIEEN D, VOS BELTIXX 31 1I2RT & D2, FEBRTIE, WER/PICEVT RV F — OB T LT B
Nnd, £72, 5 DO —LBFRIE—LEARIZEKITTWEDT, BHUIN-EFLNFIE e —y FHT
back-to-back TH %, TD7z, D VCS KIGIEARMIEDFETH 5 ete™ — e(e)n? LHIREDIER 12 &
IZTW3, Lad, VOS KIGIEARHFEHER DK 1000 FOWHEFE 2R D, £ D72, VCS KIGHARIFIEIZ
BOVTHRLEELRERHFERKTHY, INEMORS IR L THEETH B,
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Bhabhat{&, e et— e e’

29
Radiative Bhabha®iE., e e*— e e’y

30
Virtual Compton Scattering e"et— e~e™y

Y

+I

H+
—<

X 31
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ComptoniEL e~ y—e y
y e

& 32

ETREFHER et qq

& 33

33



v

34 VCS(eteT — et (eT)y) ol

v

Nk ov

35 ete” XM (eteT = N R ) OH

34



33 FERHLEERT—%

AR TlE. Belle T HIE#R T, 2019 4E 3 HED S 2019 F 12 HRKEFTIKMIEL 2T —& (9.7 fb~1) &
2020 4E 3 AICHIE L72T—& (2.7 ) b2 &FH L T124 b OF—XEMHLZ, HHLZT—XIET
NTIIE E FREMBLEDTE T LTV d, FELWVWT —ZOWFRER S ILRT, RIZRT Yz M4
Belle II THWTWAHLEHMK 707 I LA, FREFSL IV (run) FS5IET — XEDORIZ DT 72
T—RDBHBEZSTH S, FLALDT—RIFELRDTXILF— 10.58 GeV(Y(4S) DE=E) TIEINT
W58 0.06 GeV K\ (4S off res) TR F—% +/-0.01 GeV HiEZ XNV F—DiES TSN T —
& (4S scan) BEEFNT WS, KifFETIE, ZOBREOELRDI XN F—DENIMHETE S,

£ 8 AMHTCHIAL 7T — X ODIERI L BV I ) 254 [Ldt. V3 VT 1 OREMEEX 0.6% TH 5, [22]

Tnuvzs b4 | ERES Z v (run) O#iFH U = 7= I A BV /v T7+ [ Ldtpb™?]
exp7 909-4120 2019 FE3 H~5 H 425.5+2.6
procll exp8 43-1022,1036-1554,1835-3123 | 2019 5 H~7 H 4S:4597+28

” 1703-1834 201945 H~6 H 48 offres:828.2+5.0

" 1025-1031 2019 %5 A 4S scan:38.97+0.23
expl0 3130-5902 201949 H~12 A 3741£23
bucket9 expl2 0-1969 2020 4£ 3 H 2769 + 17
[ Ldt[pb!] 1240075

34 ®EVFTANMAO-YXal—Y3 Y

ARFFED HIIER RO RS ERROMERE2HIET 2L Thd, TOEDIEFT—XhroBohbE5HE
EHIESORENRE N BEDRD D, £z, E5ORHEMEEID Z720I121F, BRe RBIHIEICOWTE
FHARPERFIRVED LD B NM 2T 20N> TVWEEEMTHS, TDHEOIZ, KHFETIEUATDOLS
BN ODORMEREEYTAINVAY I ab—Y a3y (MC) TER UMW, 2B, ElE 7z MC
H4Z, Belle ITI JIEMROIEE 2 TE AR EMIZYaIV—arvd b ur o0&, TDORUTIZ
BT T — AN OEEEBEITEOIMEHALZLAUMT 7077 %283 22k, EBEOT—205hE
AT B REDERMEIC MCIZKIES 2 X512 TRLTWS,

341 E5EKHROMC

FEHED MC X, Belle Offi THHWAZHDLRAUY Y7L OFRKHRET 0TI L (Vo r b —2&
JTREPSBST ([9]) #f\W7z, EF0BR T INGE (etag) LIGE TV X T INIGE (p-tag) DFRREM
MAIZENTNDS HANY MERU, Thefidoy I ab—ra VB L S D2 T vz,
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#£9 ALZIESHES MC %> 75 & O Bhabha(BHWIDE)., VCS(TEEGG)MC D% & o,
VNIZ 4 HEtE

¥ 27 MC (e-tag) | 5.000x10* 1 _> bk

> 7' )L MC (p-tag) | 5.000x10* 4 Rk
BHWIDE 2.599x107 1 N> k
TEEGG 1.009x108 1 R b

342 BRFHOMC

ARIFEREIC B W TRADEFRFARIIN—F v L3> 7 b VHEL (Virtual Compton Scattering: VCS) &
IFENB\BETH D, ZOB|BIIK 30 TRLUEZLSIZ, RHEBRIZEVWII LV —DETF LA TFIERS L
DRIGTH D, TOHRRPIKRBIZE VIR VX —OBE LR 1VEGFEL, 2D — LMl A HICE %I T
WBMMEELHE U T, M—D@E WX, 5 —DOBIK 723 70 hry 1 TH B, FLITHBAR7ZE 512 VCS D
W RIZEE D 1000 < H Y. INDKRBRICBVWTRADONY 775 Rend, BRrFHoY
L —¥a vizid, BHWIDE & TEGG %AW/ ([23]. [24]). BHWIDE MEEOB DN 7 DA% >
L—ya v T&Es0, BFLBETD 150 mrad PA EORILAZEELT 2 & SCHIRE T W5, D70
BHWIDE THAUZFRIZIESEEEL 22 VOSDESIZ—2D - L2EFPHELAY O TEMRYT S LD
BRARIEENTVARY, —f, TEEGG X VCS HROFEIZRL LT v s I L TH B, 7272, TEGG
ZEEBOHTOREFFEINT VAR, BUFIZ BHWIDE & TEEGG Z#fE¥hTwab Skl sy ay
D&M T 5,

a—

a—

Ju i

1 BRT—D2ORER & Pt A3 0.1GeV LA E, Mifi A3 11°~155° OFFER 7235 5,
2 Dig L H=DDIHNF =28 0.35GeV BLE, ifaA (32.2-5.0)°~(128.745.0)° DHTF13H 5,

35 EEHERDE]

FERCINELZT —RIZITET - BETEE TR 24 EROYHHER L L HIZE— L4 - HABELP T
HRRZ LD EREAENT VWD, ZOLIBRLEDT — X0 5 RKHENROHERZER T L7202, WL D
DATY TR TEREEN U, TOATY TIIKRELADDAT Y S IZaiFoh s,

(1) EUL FfkE Nz fidh 7 & ki 7 CLr) 0544
(2) AIEHEDOKREPRELE (A L)

(3) MADEFIE — LA FNIRT T NS Z & DLRGE
(4) 185 (e(e)r?) FHKRDHIH

351 (1) EL< BERSNARHBRT AT (4F) O&H

Um b HABMEL SRR RE . C— ADEE SRS 5 &K S N 8k 7% 8IS 372812, CDC %
SVD % HVTHMKE NE h 5 v 2T/ LT, xy FETOE =AM k5 v 2 OREHEEM (d) #50.5 cm
PLFT. B ADWZEAD S BE A E TO 2 AAOHMOME (|dz2]) 712 cm MFTH 3 = & 2Bk
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%, £, Ty 2 OMAROERRES (pr) 75 0.15 GeV M ETH B Z L 233k$ 2, Belle 11 EERTIE,
Mg OO 1 (FIFETE—L2DHAMIZFE L) D2 8liC, Sl L EiX y il yx 2z AP xE (2
NIRKEETY V7O E) 20D B Z FINT W5, pr > 0.15 GeV &\ 5 &fEix, CDC HofifdE b
v 7 h CDC O & fER LRnw e WS [ TH 5,

R7IN-BEFITE, AR A =X THEINZZANF =1 1.5 GeV TENIZHEHTEMEN T v 70
GFHEL, D, BT THOIWERVOTUETHEZ 2R L, KTPETTHIHRILZ, CDC THIEL
THEHE (P) & ECL THlE X ATV ¥— (E) Ol (E/P) & CDC THHIL 72 T 3 )L ¥ —#2% (dE/dx)
ZRHLUTHROTN S,

AN RHDOERTIZ, BTON TV 7SI N T v 70 RFHMHSBTEHAI N TRV EHABETH
%, TOWIZBAD I v 2D&MEE LT, Ty 2D d0, 20, pt iIZIZ Bt RUEMEZBELLDNT v
BETEHEIThTWRWZ E (BT THAMERN0.TLT) 2ERLU,

36 £ 37 \Z LEOZRMTEI I NE T (BET) OFEBRRTOIRIVF —D5M, FBROMES i
ZRT

S F S F
[ r v L
% 600— Signal MC (e-tag) % o Signal MC (p-tag)
15 o S 1000f—
2 o 2 N
§ 500 g N
> - > -
2 o 2 800
S} r E -
3 400~ g +
€ o € -
2 o 2 600
300~ N
r 400
200f—~ +
100 200~
P o IO A PP I I B | [ o NI I PO
0 1 2 3 4 5 6 7 8 9 10 0 7 9 10
E (GeV) E (GeV)

K36 K7INEB/T (K etag) RURTINEBET (f ; p-tag) DEBERDO TRV X -0, 15
FHEKMCYH Y IV EHH, 1.5GeV DL ANy v —TIZHNTWBEDIXX D&M LT E>L5 GeV

EERLUZTZODTH 5,
g C Signal MC (e-tag) g F Signal MC, (p-tag)
& 2500f— & 1400
S [ S F
o n e C
z r 2 1200~
% 2000 % r
- r 5 1000
9] r [} L
o - e} r
E 1500 E soo|
z r E] F
1000 600
C 400
500 r
r 200
C L R C L o
% 2 25 % 05 1 15 2 25

3 3
0 (rad) 6 (rad)

37 RTINFET (£ etag) ROR T I N8BT (6 ; p-tag) DEBRRTOAE 0 D, 55
HEMCY > T2,
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ST DA & M 70 D4

ECL THIEBHREINZZ 72X =055, T LF—210.1 GeV A ET, FI v ZDfie Diht->T
WEWT T AR - HTFDEMET B,

20DNTOAE I N ECL DT 727XV ADEMETH S 0.3 (radian) 7* 5 2.6 (radian) 125 3
Z&,

ZDOESBNTDEEDONZEAT, vy RALEEDN 025 0.5 GeV OHFIPFT, vy ROZ XL F—
M 0.5GeV U EDL D% 70 DML 35, Ny 7Ty NOMTERZ7=012 70 OBEEEE %L
{&o7z,

352 (2) BIERBEODERIZM (RF LEM)
LGRS BT — X BEWS T 72012, T— M OMBHETEL 250k D Z & % X% 4 (skim) Feff
EIES, AF LTI FOZRMEZERL -,

1 27 D&M (E> 1.5GeV, ETOHER > 0.7) 2/ 3ET £ 72 135E 72 1
2 BUEME (0 < My, < 0.5 GeV, By > 0.5 GeV) © 70 GO R 1 A,
3 BTN TV (BETOMER < 0.7) OFER 7O 0 A

INUUEZD 3 ODEMETT-U-FREAFLEM 2 UEFRE LK,

353 (3)RETETWAL—DDETF (BETF) HE—ABMARICKIFTNS T & & RTT 254
AREEE L, RIETETOARN—DOET (7 EBET) L — LB TV 2 AR T2 0 3

DOEMELUT, BUFD 3 DDEE (M7 ing ~ 1T — Ghpenenls cosbiy) ZHV,
2
1 Mmissing

M2, ssing & M2 gsing=(pc + 05 —pl*9 — ppo)? TEHIND, 2T, pf RE—LETLHETO
4 LEEE, pl* & pro FRTINIET L 70 RO A TEBRTH D, FEERTHNE M, i,
- AW ITEIT BT OEED 2 BITHIGT 2D TIFIE 0 GeV? THRIFNIER SR,
FORETE — AT TN B DREF £ 2ILETFROT, BT TRV FOERITE T2
BPOERIZR SRR T R0,

2 T Olpenenl

pen.n [FEDRTO x-y FHDOX T E N e & 10 OHDOAHETH S,

BILETHEFHEDOERRATOA AV TH S, MEFRRIMREIZET. n° DATHD, &
FHBETFELSP—HIIE—LHIZETTVEDT, RHENE2DRETFE " D=2 TETL 7°
MELRTO x-y EH T back-to-back (27 > TWARITNIXR SRV, TDH, FEHRIZHFLT
[T — Ghpenen| EIEEERTH 2B,

3 cost;
0: FELRTOETE 1 DEERZ ML L zflie ODMOMETH 5,
39 FELRTESELDOET L 10 AEAZ MV S, RF-EFOHEHETINE L — LT
IZEWT WS Z eWMIfFE NG, LadoT, E5HRD coshl, 1FIFIX £1 TH 2 I eI N5,

(2) A% LAM 2B L HQUTK T 5, M2 345 (I 41)s |7 — 0% ponen| 24 (9 43). |cosO?,| 53745

missing openem
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X 39 zHEHGMEEIZAL, EFLEFHEOHD

X 38 ETIBFETEHEOELFRTODA A=Y .
RTDA A=Y

V4 e

y 4 e - - S +
p y, e BORTDe MODEHRS b L™, e
N0y et e
Vv oom? D o -

(K 45) L ZnoDnfiL 2 K TOAEER Mgeg 2D 370y M EThENX 40, X 42, X 44 1258 T,
BB, BHIZBWT, ErST—&, Y FIMC, BE/N—/— MC(BHWIDE), fH{ANrar 7 kv
BEL VCS (TEEGG) T® %,

AMERHD LT, M2, BESHFUIB W TE IRV E -2 A6 055, VCS®
F=REIZBVTHEOMMECT NV ARASNDG, £, KA BSHRE LT, FEIF M, B0 DL
ZAHTHWE = DBBII NS DB T —RIZBVWTIEZTD LI RT VW=7 EAS R, Thidk, BT
BT —R2BEEACERAERTHODONTVWS I LEZRL TV,

Bl 42 1F |7 — @b penen| V8 Moy ODETH B, HANTDY T FNY Y TN EMHLENHE RS &,
spenen | =0 MHEIZAEDER LT WD Z EDHERTED, ZNED |1 — @fonen] <0.25 ZESHIRE T2,

44 13 |cosOk,| vs M, DETH B, BAFD SignalMC ¥ > 7TV EFH LU0 Hz 15 &,
R AAERER L TWD Z L DHERTE S,

T —

costt |=1

£10 MHTETWVWARAVLW—20ET (BET) P —LHHAISEITTNWE Z L 2T 5720V Z&EDF LD,

ZRD AT & G AF
—10[GeV?] < M2 < 20[GeV?]

missing

|T — Phpener| < 0.25 [radian]

|cos@ .| > 0.98
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Number of events/ 0.75 (GeV?/c*)
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0.3
oy GV
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0.45

35 04

40 AFLEMEEBLZHRITHT B My vs MPiaing PO, EERS, F—&, ¥ 25 MC,
figt /8 — 8 — MC(BHWIDE), A8 T3> 7 h KL (VCS) TH 5, LAF 45 £ TR UESITH 5.,

x10° -
Data o 8000) Signal MC
1200 h
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MRS, INSDOMEEET MC THARLMEREZK 59 (2RF, K59 &, BIfiCHL 2T RTOERIZ
R L2 FE SRR LT, Q2, & Q4, DYWL 7uy FThB, ZIT, Q2,, 1F Q* DEDIET,

2 FMEI NSRS BFOIRVF — L HELAD SROEPEMTH 5, HASAHE & DI, WHITIE
ENWARBIBIRA D o TV B, Tk & DFL KRS oI, BRI BED% AQ? = Q%, —Q2,,
7% Q2 O (2~6, 6~10, 10~20, 20~40, 40~100 GeV?) Zx iz 7wy b LzfERZX 60 127
ER 60025, HNBEIIT, TRTO QKB VWT, AQ? DY —2 DAIEIXIZIFEDIZAEL TWD

100: 100:
90E- Signal MC e-tag s 700 90E- Signal MC p-tag
E ) 600 80
> s0 B
Q) O SF
VB 400 "’B 50E-
N O N O F
o4 300 (o4 40;—
30F
200 o
20
100 10;_
0O 10 20 30 40 50 60 70 80 90 100 0 oO 10 20 30 40 50 60 70 80 90
2 2 2 2
Qgen (GEVY) Q. (Gev?)

59 Signal MC %> 7V &M U7z, Q2,,0sQ0., P Kt 70y DI, AN e-tag(ft U 71
KT O@EMAP—). AHIA p-tag(Br U 7B T OEMM +) TH D,

M, SRFEAICEEZG VTS, ZOHEHIE, AR A—XTOY Yy 7 —DRNAFHEETH S, & EEH
AR DIZ, AR E LA DA T > T VB () R TVAIEE) 2T 714w bL
TREMR (DHOL Y& — LR (o) BEOENHATA—2 (n) DEER13ITRT, EPSID5
E T X —DEIFEEDOHIFITEY R LMFIE, LY X —DXun 50T NOHHEREDMIX, 5 E DT
THW Q? DEBOIFIZHEARTH/NS VDT, JIEHE Q* DARIEDMEILS [ DN CIXIETE 5,
St MEID A AR, Q? ONREEDONEL ZRT 2 HRENH D,
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Number of events/ 30 (MeV)?

Number of events/ 30 (MeV)?

Sigfpl MC e-tag

AQ? (GeV?)

Sigifhl MC e-tag
<JF, <10 (Gev?)

Number of events/ 30 (MeV)?

s 52 25855 %

AQ? (GeV?)

60 HED Q?DMEBIL - QF D2 AQ? = Q2

obs

Number of events/ 30 (MeV)?

sighl

100k

df <10 @eve)

Sigrfal MC e-tag

AQ? (GeV?)

Number of events/ 30 (MeV)’

Sigrfal MC e-tag

AQ? (GeV?)

MC p-tag

Number of events/ 30 (MeV)?

AQ? (GeV?)

F13 AQ* Wiz 74 v b LR

sigrfl MC p-tag
10 {2, <20 Gevy

AQ? (GeV?)

Number of events/ 30 (MeV)’

signfl MC p-tag

AQ? (GeV?)

- Qﬁen D, LD e-tag(WiH U 7= fif ki
FORMA ). FED p-tag (kU AFEH FORAAT) OBATHS,

(AL GeV?)

Number of events/ 30 (MeV)®

QX(GeV?) Ol | K7 OHN | Y R—ffi | BYERE (o) | ERFAT A—Z ()
2-6 e -0.0157£0.041 | 0.09194+0.0023 0.072+0.038
6-10 e -0.0073+0.0035 | 0.0799+0.0019 0.122+0.031
10-20 e 0.0008+0.0031 | 0.0687+0.0016 0.166+0.027
20-40 e -0.009740.0092 | 0.091310.0047 -0.0437+0.081
40-100 e 0.010+0.029 0.182+0.014 0.14+0.10
2-6 P -0.020840.0079 | 0.188040.0049 0.085+0.041
6-10 p -0.002640.0053 | 0.084040.0035 0.274+0.080
10-20 p 0.0042+0.0033 | 0.0626+0.0018 0.277+0.046
20-40 P 0.0042+0.0095 | 0.0936+£0.0048 0.126+£0.0089
40-100 p -0.0023+0.045 0.210+0.026 -0.12240.22
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Number of events/ 30 (MeV)*

Sigpal MC e-tag
40 §Q7, <100 (GeV]

AQ? (GeV?)

sigfl{mc p-tag

AQ? (GeV?)



BA4E BF. BEFERICSFTEV VI o ERKIG efeT — e (eT)n
@&W%ﬁﬁ?ﬁ@wﬂm

KRETIE, 55 @D Wr B O REREFIZ DWW THET D,

41 EREDRE

411 RREEZE

ZOBRHDOAT Yy 7L LT, & Q? BB 5E5 (eTe™ — e(e)n?) FEBMDYEFHEIZDOWTHIFT
5, FESHRREL, TRTORJRMZ2EB U HRIINST D M, 246 (K52) 271y bLTRDZ,

74 v M, RooFit 7R 7 A%HWT, &ALE (W5 Y) % (Maximum Likelihood) % HWTA7 -
72 [26], ZZ T BAREEICES MBNRT7 4y MZOWTHHL, ZOHBSEDO 7 1+ v FOFERIZOW
THET S, RO DIThiE R E o= M,, £ 5L,

—MIZT 4w MZHWSETVEE M (2.a) 1355 S(r.a) EERFELR B(r.a) D& LT,

M(z.a) = NgigS(x a) + NppgB(z. ) (24)

THEZSNB, ZIT, S(X) ¥ B(X) BZTNENEE L ERFLOMAEERTEETT 1 v b 525

(e, 2] ot .
/S(m‘a)dm =1, /B(gc a)dr =1 (25)

THIEINT WS, TDEXDIT, HEL X N7z BIR%E it =22 B B4 (probability density function; pdf) & ¥
o @3B ERDDDIZp d FIZHDONTNENTA—XTHD, £72. Nyg & Nppg ©7 14V bDIRT
A—=RTT Ay }\ﬁﬁiﬂjﬂj\]@ﬁlﬂaﬁ@“é CERRFLFBERT,
FRTBRIE TP L DHERBR O T, BT W2 HERBUIKRT Y VIS, LdoT, i &
HOY Iz n; 1 XY MHHIE N BHER (P) 1.

()™
ThHZO6ND, 2T, 3AFET, LEOBE M(z) &0,

pi = M(z;va) = NgigS(xi o) + Nopg Bz ) (27)
Thd, BRBRAFOD, 2, i BHOL A NI LD x DMET, SEIGE Y OHLD x &AW AR
¥ (Likelihood function L) l&, ®TOE Y DfEROR L LT,

I = Hp Hia))me—M(xi\a) (28)

n;!

LT, EEIND, RREREETI O Likelihood B L WEHRKRIZKR D 51T, XTI A—X&
(Nsig-s Nokg, ) D Mz PRD D, 7272, L BWRKIZZEDGEITIEZTONE In L HHmKIZZELDT, HENIZ

BT YN DEEFANTE 7 4 v M OFRERBECIZ 2D 2 TR 2L ENDH B,
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HENEE L I L B 7 0y bTlEE<HWSNS, 7. RooFit N Tl \\5 Minuit 7V 27 F L THR/N
2RO BHBEIZIZS>TVWBEDT, EBEO 7 4w FTlEInL DE/MEZKRDT/NSG A —XDEAEPDH T WS,

~InL=—> (InM(zia)+n;n Mz, o)) (29)

i

412 (R3R) {RALEE
A (28) TR T, 7+ v MEEIZE T 2 RBIIFRE (Nop, DMEREE S EE L 72 likelihood

(Nexp)NObs 7chp (.L‘L’L)nl i
Lext = We H ni! et (30)

% fLaR iR i (Extended Maximum Likelihood method) & &8, Z Z T\ Negp & Newp = Noig+ Nogg
Th5,

~InLegr = — Y _(InM(2ia) +n;In M (i) = (Naig + Nikg) — Novs In(Nig + Nog) (31

%

LSREODT 4y FTIEZ DR ERE %2 AW,

413 NRIA—=45DITF7—
BRI ED 74 v hTRD NG j BHO AT A — X DMl a; O 1 EYERE (1) DE (Aay)
—InL AEBME —In Lyin 75 05 EFAEL %5 o DL LTER SIS ([27)).

71HL(O[j + AOLJ’) = 7lan7n + 0.5 (32)

414 EEEBEEEROETI

55 MC KT 2 M, HHi%E 61 75 70 1257, B 61~ 65 13F5D e-tag ¥ > 7l K 66~
70 EED ptag ¥V TN TH B, TNEDHHENSRNND L SILEED M, HHIZIEES T AR TH S
M. AL ETHHDIENTTH 2EEPMBEVHIOEIELS LoTWd, ZOKE T+ v MT 572017, N
AR T ZBE (Z OB ) RS BV AZ B E BIFER TN E) ZAWTESE2 71 b L7,

T—Zp Uj) (33)

1
S(m):Nexp(—T‘glnz(l— - ) — 5

T ZT. xp =DM, ndIERAFE AT A —Z— N IFBHERT. oo 1 %sinh’l(%f) THb, op I
34 @ & 512 full width at half maximum(FWHM) % ¢ = 2v/Ind TEl-> CEHEI N B,

FWHM
op = ?

BIEIE —o0 725 400 DI TR I N T WD, 61 25 70 HDFERITZ DESHEETT « v b L7k
RTH b,

(34)
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—Ji. BREZLOWIEE 54 o075 X5 IE5ORBETIZE LIRTH S, TDRD, Ny 775 NHE
B B(z. ) \E— IR OB ZE W=,
B(x.a) = N(co + c1) (35)

TIZTocler E74v bR TA—RT, N B3BKRILERTH S, SEIZ. Ny 77TV RO—IROEMH
TRAE S N5 FHIK 0.06GeV ~ 0.10GeV % 7 1 v ML U, NIZZOHIET [ B(r)de =1 LW SRSk
HHNTWVWAS,

o 800 F ¢ e -tag © s | e -tag

% 700 2GeV’ < Q* < 6 GeV’ % 6 GeV’ < Q° < 10 GeV’

O O 400 F

1o 600 F 10

] 8

= 500 F S 300F

2 400 | 2

c =

L 300 g 200

[ [}

%5 200 F 5

° © 100 fF

[=] - (=}

S 100 S

o . . . . . o . . . . .
0 005 01 015 02 025 03 035 04 0 005 01 015 02 025 03 035 04

m, (GeVvic?) m,, (GeVvic?)

61 5% MC O M,, D534 (e-tag) 62 3% ® M., D4 (e-tag)

o, . o, 120F .

e -tag = e -tag

S 350 F f o . > oo .

(3} 10 GeV? < Q° < 20 GeV:’ © 100 | 20 GeV° < Q° <40 GeV’

O 300 F [0}

n Yo

8 2s0F S 8r

o o

G 200F T eof

& 150 g

3 5 wf

« 100 F s

o o 20E

S 50F S

z z

0 I 1 2 2 2 0 2 ry 1 M 2 2 L
0 005 01 015 02 025 03 035 04 0 005 01 015 02 025 03 035 04
m, (GeV/c?) m, (GeV/c?)
63 185 MC ® M,., D/ (e-tag) 64 55 MC O M,, D534 (e-tag)

e -tag
40 GeV? < Q° < 100 GeV?

30

No. of events/0.005 GeV/c?

0 005 01 015 02 025 03 035 04
m, (Gevic?)

65 125 MC O M,, D431 (e-tag)

o7



~, 800 F . N N
L e’ -tag 2 sk e’ -tag
ﬁ 700 | 2 GeV? < Q? < 6 GeV? ﬁ 6 GeV? < Q%< 10 GeV?
] Q
n 600 F o 400 [
(=] o
S 500 <
S < 300
& 400 | 2
= c
S 300 f $ 200
[} [}
w200 =
2 0 Z 100 F
100 E
z 2
o , | | | | 0 | | | | |
0 005 01 015 02 025 03 035 04 0 005 01 015 02 025 03 035 04
m,, (Gevic?) m,, (GeVic?)
Y == Y
% 66 155 MC @ M., D534 (p-tag) 67 My, D534 (p-tag)
120 F
© 400 | + e'-tag © e -tag
3 350 | 10 GeV* < Q" <20 GeV? 2 100 20 GeV? < Q7 < 40 GeV?
] Q
B 300 F v
g_ 8. 80 |
S 20f S
a g 60
2 200 2
5 150 | u>.) 20 F
%5 100 F 5 0
<] E <] P
z % Z
o . h . . . . o ok A . . .
0 005 01 015 02 025 03 035 04 0 005 01 015 02 025 03 035 04
m,y (GeVvic?) m,, (GeVvic?)
%, == %) ==
68 {55 MCM.,, D51 (p-tag) X 69 55 MC O M., D51 (p-tag)

40 F
e’ -tag

£ 40 GeV2 < Q% < 100 GeV?

30 F
25 F
20 F
15 F

10

No. of events/0.005 GeVi/c?

I
A
0 0.05 01 015 02 025 03 035 04
m, (GeVic?)

X 70 155 MC O M., D571 (p-tag)
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42 F—H4DT14v MNER

UEDESLERFROEBEERBEHNTT =20 M, 2% 71 v b ULEERZK 71 25K 80 1R
T, KM TI~X 75 13ETE XY (e-tag) LHE T, M 82~ 80 IIGEF % X2 (p-tag) LH&ETH 5,
BB, MADHBEIZBEWT, Q27320 (GeV?) LEOHEBIZBVWTIHMEEDOHET —XDATIEZ7 14w b T
ERVDT, 55 MC OfEIZ Y — 2l & BYERAE, NI A —XZFEELTT7 1y bULT,

71w M 0.06~0.30GeV/c? D TIT 07z, TOMRZDT 1 v MEHTOEEHE Ny L ERFER

B Nopg b &5, 2T, WHTESHEEE [0.10GeV,0.16GeV] &b, ZDMHEMHDIEEE (N ) &
g sig
Ny 2552 REU(NS,) RAFOES e Lo,
0.16
S(z)d
stig = “55 (e)dz * Ngig (36)
.05 S@)dz
0.16
B(x)dx
f o _ Jo.io "N, (37)
bk . bkg
g 00_0360 B(x)dx

PLEDKRE L EoBEMENY 27TV RREGEHAER 14 12U, b, K74, B 75, K79,
80 Z tEbh 5 k512, Q* DK TIX 20-40(GeV?), 40-100(GeV?) THEatD R D < 7z, 70 DIEH
FIFEAERATORY, 207, ZOXSREETIEIT7 v FORRTREEOHENTTVTE, Z2DEF
DEMNEZOLDERETE2HLENH D, FELVIHHIEZTE TWARVLY, B 1 - 20BETHILEDL T
N5, SHOMADPIEMTE2DEEDI LITLZ,

F 15 IHMEEMCIZHRICEE+NY I TSIV RIZEE 74y FETFV, EEEEYESRALKERDEZED
TH3., ZOBHIRERFHELBIMAOHE YO L EFFETH S,
£ 16, X 17 xThZThd MCIZNT 5, WAGERIGM L5 5HE% [0.10GeV,0.16GeV] DFMA%2 AND

EDHFPDERTH 5,

F14 FEBRT—XDT7 1y bOKR  FEHEMENY 2750V NRZBOF LD ERT,

Q*(GeV?) Ol | 22 | Ny Nikg N7, N,
2-6 e | 348424 | 1042449 | 347424 | 175.047.9
6-10 e | 105.5415 | 456.1+31 | 104+14 | 67.4+4.6

10-20 e 70+£15 | 320433 | 58412 | 34.54+3.5
20-40 e 11.545.2 220121 11.4+5.2 21.442.1
40-100 e | 18.346.3 | 210421 | 18.2+6.3 | 30.4+3.0

2-6 p | 290422 | 1265450 | 284422 | 223.248.8
6-10 p | 121416 | 492433 | 121416 | 83.445.6
10-20 p | 75419 | 342438 | 63416 | 41.944.6
20-40 P 21.1+£6.4 213+21 21.0+6.4 22.242.2
40-100 p | 16.546.5 | 237422 | 16.446.5 | 34.0+3.1
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- 40

1201 e -tag 35 e - tag

L 2 GeVZ< Q? <6 GeV? 6 GeV? < Q? < 10 GeV?

o 100~ % 30
> - >
: L 2
(o] _ (o] 25
g sor- g
e - =]
g L g 20
S 60— ES
2 C 2
5 5
2 a0 2

20-—

0 O,(L‘-':I = I0‘1I = I0‘15I = I112I = I0,25 0.3 0.35 0.4 . 0.25 0.3 0.4

My (GeVIc?) My (GeVic?)
71 F—RD My, D5 (e-tag) 72 FT—RD My, D5 (e-tag)
22
20
e -tag o e -tdg
18
10 GeV? < Q% < 20 GeV? 20 G¢V2 < Q% < M0 GeV?
16

No. of events/0.005 GeV/c*
No. of events/0.005 GeV/c?
>
IIIIIIIIIIIIIIIIIIII

B SR PO AL A

0 0.25 0.4 0.05 0.1 0.15 0.2 0.25 0.3 0.35I 0.4
M, (GeVic?) My (GeVic?)
73 FT—XD M,, D7 (e-tag) T4 T—RD My, DI (e-tag)

125— e -tag

% of- 40 GeV? < Q% < 100 GeV?

el

T L TR
(0TS X W07 o203 b ¢ 0s

75 T—XD M,, D734 (p-tag)
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No. of events/0.005 GeV/c?

No. of events/0.005 GeV/c’

160 C 45
140 ;_ e’ -tag o e’ -tag
120 2GeV?<Q?< 6 GeV? L3 6 GeV’ < Q*< 10 GeV?
F 3 %
100 ©
C S 25
g0~ =
C g 20
60f— M +
o 215
- z
£ ) } ! ﬁ H{ {
0 k- L b o d 0 B ket +
; i S ! 4 )
0 0.05 0.1 0.15 02 025 03 035 0.4 0 X 0.1 015 02 025 03 035 0.4
M, (GeVic) M, (GeVvic?)
76 F—RD My, D4 (p-tag) 7T FT—RD My, DI (p-tag)
2= -
= E_ e*-tag o
20
1 E 10 GeV? < Q% < 20 GeV? . 2 < 40 GeV?
N3 i
14 E— g I
E S 6
12 2 |
10f- s
sf- l l 5 A
6 ;— = r
4 UL ... 4 ” - (9.5 " T[ "[1
E 1 -
=
ot NI S S A A b
% X 0.1 0.15 0.2 025 03 0.35 0.4 0 0.05 " 0.1 0.15 0.2 0.25 , 03 0.35 0.4
M, (GeVic) M, (GeVvic?)
78 F—RD M, D4 (p-tag) 79 FT—XD M,, D43 (p-tag)
12

No. of events/0.005 GeV/c

'l[

e -tag
22 2
40 GeV* £ Q° <100 GeV

. lllllllll MU

———
—
—
—
—1
—
—
—]
—

il

0.05 1 0.15 o.lz 'olzs a0 Y04
M, (GeVic?)
80 T—XD M, D54 (p-tag)
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£15 EEMCO74y bOFR : RIZEEHREHLE AN I 777 v NEFHEDE LD &R,

Q*(GeV?) O | 22 Naig Nigg N, N/,
2-6 e 2702 £ 52 21.6 £8.6 2701£52 4.4+£1.7
6-10 e 1906.7 £ 4.7 6.45 £4.7 1906+44 | 1.314+0.96
10-20 e 1533.9 £+ 3.9 10.81 +6.2 1533£39 2.241.3
20-40 e 518.99 £ 0.11 | 0.000 £0.022 | 516+11 0+42
40-100 e 142 + 12 0.0+ 2.7 141412 | 0.00 £ 0.55
2-6 p 2725 £ 53 45+ 13 2725£53 9.1+£2.6
6-10 p 1953 £ 44 20.5+8.2 1953+44 4.24+1.7
10-20 p 1639 £+ 41 5.6t4.4 1638+41 1.1£0.9
20-40 p 550 £ 24 3.7+£3.5 546+23 | 0.76+0.71
40-100 P 128.6 £1.1 28+22 128411 0.44+0.44

2-6 | 6-10 | 10-20 | 20-40 | 40-100
e-tag | 12 3 3 2 2
p-tag | 12 25 4 0 3

# 16 BHWIDE MC %L, BAORRIGMt LESHEBEEEZRLH 20 Q° RPHED 1 XY MIOE,

17 VCSMC (ML, mEENGM; L ESHEEAMN 2B UZH L0 Q* WMED 1T XY MEOE, ()
OFOEFIF, EBRT— XD 124fb~ 1 IzE&bE O HL

26 | 6-10 | 10-20 | 20-40 | 40-100
etag | 28(30) | 7(8) | 11(12) | 5(5) | 2(2)
p-tag | 59(63) | 16(17) | 9(9) | 6(6) | 3(3)
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43 WoMEROMNE
BLED# Q* ORI Z & OfF SHOMRE VT, RGO B E B FO X% HTHE L7,

do N(1-0)
dQ2 ~ 1B [ Ldt(1+5)AQ?
ZZT. NMESHEBADETER L BERALZMONT, bEINY 77 IV Y RREENTVSEIAT
HB, WO N, BN, =N1-b) ThHs, Hiz, n BREPERT, ZhERDOBEDIZE 15 Ofi
Wi AQ? 1 Q2 DHEBOIETH B, B0 — 4y OHIENILT [ Ldt WAV I VT 1. §RIK
HHETH 5. B3 PDG Offi B =0.988 &\ 7z, £z, § T IRIATHIZEOME 6 = 0.02 &
o BAMEROGEIH N BIEO 5 L IO R AR 18 107, TIT, BERHIHRETH
B,  Fi, 8112 SEOMETESNEMAMERD Q> KirtkThs, RICIFEFXS. BWET
LI ZNTNDHEDIEL ZOAFORRERL TS,

(38)

18 FBMT—RXDEFRFBENY I I I TV RERBDE LD, §130.022LTWS,

Q*(GeV?) OffiPl | 22 | N(1-b) | #igh®= | B | [Ldt[b] | do/dQ?([fh/GeV?]
2.6 e | 347424 | 95202 | 0.988 | 12.400:£0.075 73.945.3
6-10 e | 10414 | 22.340.6 | 0.988 | 12.400+0.075 9.141.2
10-20 e | 58+12 | 20.3+£0.6 | 0.988 | 12.400:0.075 2.29-£0.48

20-40 e | 114452 | 13.240.6 | 0.988 | 12.400+0.075 0.350.16
40-100 e | 182463 | 8.9+£08 | 0.988 | 12.400+£0.075 |  0.272+0.097
2.6 p | 284422 | 9.6+£0.2 | 0.988 | 12.400+£0.075 59.244.7
6-10 p | 121416 | 229405 | 0.988 | 12.400£0.075 10.6+1.4
10-20 p | 63£16 | 217405 | 0.988 | 12.40040.075 2.3240.59
20-40 p | 21464 | 14.0+£0.6 | 0.988 | 12.400+0.075 0.60+0.18
40-100 p | 164465 | 8.1+£0.7 | 0.988 | 12.400+0.075 2.742.6

2.6 ep | 631£33 | 9.6+£0.1 | 0.988 | 12.40040.075 131.847.1
6-10 ep 225421 22.6+0.3 0.988 | 12.400+0.075 19.94+1.9
10-20 ep | 121420 | 21.0+0.33 | 0.988 | 12.400+£0.075 4.6240.77
20-40 ep | 324482 | 13.57+0.39 | 0.988 | 12.40040.075 0.96:0.24
40-100 ep | 34.6+9.1 | 8.50+£0.50 | 0.988 | 12.400-0.075 0.54+0.15

¥7-, [ 82 ¥ 83 13S647WI%E (CLEO,BABAR, Belle) D8 TH 5.,
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10° ,
- = Combined
< C — p-tag
%J 10 I == e
°
= L ¢
o F :
=) : }
S~ -
o -
®)
10_15—
10—2IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|

0 5 10 15 20 25 30 35 40

Q%(GeV?)

81 WHWERED Q° iF DA, /MM e-tag, HMIHY p-tag,
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S
g
S

do/dQ* (fb/GeV?)
—¥
[}

T
+

10

A CLEO
® BABAR

f

20 30 4
Q’ (GeV?)

82 BABAR & CLEO EERTOD, WA WHBED

Q* RAFD A [4]

0

65

10

do/dQ2 (fb/GeV2)

0.1

0.01

T -p-tag
'I'Qo -e-tag
'1'10. ® Combined
T e
Tize
i_e
'
T+t
i e
1‘0 éO ?;0
Q2 (GeV?)

40

83 Belle EERTD., MHMHEMD Q% KIFD /N [3]



BLE FEHESE

AW T, Belle II EBRTINETITPEEL RNV I ) T 1 124 OF =X Z2HWT, etef —
e (eF)n? BROMFT 2TV, ZEROERFROTLSRBROFEETH LI 2 RTHER 55 2R
TEHILITHEII Uz, 2. ZTOERKED SWAWHEHD Q2 7L Q2 5 4GeV? 225 100GeV? DK
THIE U7z, BIEFRERZM 80 1ITRT, MERILHEZEDOHFE L WTHITHEBOMEEZRECHEHLTWS,

M2 HED BT, Q2 A1 20GeV? DK T 7 DMHMELB LTSI, VCSFEOHERERD MC
E. BHISNTWENY 275V ROBIKIZIZHET 25, FHEXSLA T THE I LFEOMENH L Z &
MRotz, Ny 22759y ROTHEIZEL TN— = MC OERRIZFERT — X DERE L A,
1/10° L 2 TEABRL N 2757 Y FOREZ FHTE20A, VCS MC OAEKEIZFERT — X D4R E &
R, 9/10 BERDT, Ny 7759 ROER2 FHITE S, VCS MC 2/H U, BiGESM: & 555
SR U DD Q> HWHEBED A NV MIDEZE 171257 T, FHIED Q? A1 2~40GeV? OHIFH T, FBE
D 1/3~1/9 BETA T TH LM, VCS MC ZERT BRI, Bl Loy ay (53.42) ONT1
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Z2dDbF v (CDC OEAFIZES> 7271 V—DREHROAZHCHEBELZ T v 7)), 'y id=a—F )L
2V NI =2 %F 2 FHOERBHANAZ3d bIv o, 0O W2AKAD NIy Z7OMOAHENI 0°LLE, W
WB2AD NSy Z7OMOMENT S50 A LEE VWS ZE2ERLTWS,
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C3 fE-o=yr7IL

otz TN, AR H U TNE pu Y IV EHo 7z,
C4 fRFAE

IR ()~@3) 2#i7d30%2 A7 54 Y TL BRI NNV NI YT 7y KT v 2 (good track)
EREHLUT

(1) vk v—AEEAE COREHEEM » 5T [20] < lom. z—y FET |d0| < lem
(2) CDCAOBRHOL v M BRHOF S FHE T, BSOS 50 HH LD K=\,
(3) HOEBIR p, 72 0.3GeV & KEL,

7z, ¢ T, —1.5rad < ¢ < —0.5rad ZFR<,

T ela s Si6 SL7 SI®
sL3 SL4 SL5 T oas
SL1 ftfig 20-25, 26:31 32:37,38:43 44 4900

sto 813 ..%%% : i

ssaset
(Tl
ssaen®

Z #hid £ — LA | ///' \\\\

y
| P
| % POCA

(a) View in the r—y plane.

y
L—*z IP. " "poca

(b) View in the z-y plane.

102 CDC 0EHE SL OBfRDOK & 20 & d0 DEEFEDM

Ch BWXRDHEAE

RMUA =i 2T 5 MY H—RILATOR (45) 2SR 7=,

R i =

i /BHDA Y F A4 D) A =D i FHDO M)A —DAT T4 VR 2WTT A XY MY
i BEHD MV A —DA T 541 VM2 T AN M

ZZTilk M) A—ofEE T, fif. ffy, ffo. fyo, fib, hie TH B, A7 74 V&ffLik, ZOAV T4 ™Y
H—Dfit= &M, BIZ L OA 7 54 V&M THINIE,

(45)

(1) A751v0F v K F5v 23 AL
(2) AV —=RA—=K—F Y H-DFMZHE2F (c4 or hie)
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(3) & D good FHIK % 75

Cb6 #7354 vTKRDEN) H—MED run IKEFEMH

103 IZEBR 1212B1F5, 75914V TFT—RE2HWff MU FT—0 run kiEMEE2RT, ERBNRO Y
TN LR pp B2 TV afio kR TH S, RWEIZ run797~rund896, #&DMHIX run797~2476,
FHUWMEE 1un2720~4896 O DSEYHEDE L 7> TW\WD, K 104 1Zflid b ) H—DIGEDFRIEZ £ L D7,

nkno ‘/*3“ 7

S 0975500003 F
i 974+O OOO* 0 981 +0 000 “ty 979 +0 ooo% o 985 ; o 000
0‘9:5 : 4 09:: | 3 . . . l
Run2479~> E*RunZTZO j 3

Run number Run number
FRUME IErun797~4896 M F &
FOEIZrun797~2479 D F D 1E
FSBOEIZrun2720~4896 D F5 D 1{E

B103 FEBR1 20T —X%&Mior, B fif DX

C7 #7234V T—9EZRAVWTKN) A—EREZFHMmLALFLD

FATIAVF=REM[M>T, AV IV NI H—OF ik Lz Z 5, $h= fff 1% 0.97-0.98, #h= ffo Ik
0.96-0.97. #h3K ffb0.91-0.92, %3 hie 1 0.994 L ¥NHENMEZ LB Z eDbhr o7z, F/2, NFE YT Y
TNy pu BT, AR 6N S, BiEO run O#iPZ run797~1un2479, %D run O#iFH % run2720
~4896 & 43T 72 IREIZ, ERRIZHTH:D run OFEFH D EIHEBE LD run QPR TED TH D Z L b
oz,
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A Drun #Ebrun 2T®Orun

run797~run2479 Run2720~4896 run797~4896

ShE A 0.974 + 0.000 EEZAE) 0.981 + 0.000 0.975 + 0.000
shEffo 0.964 + 0.001 0.971 +0.007 0.964 * 0.001
shEffb 0.908 + 0.003 0.921 +0.002 0.906 + 0.003

=K hie 0.994+ 0.000

uuYr7n run797~run2479
shEfff 0.979 + 0.000 [EXFAUZ) 0.985 +0.000 0.979 *+ 0.000
shEffo 0.959 *+ 0.001 0.968 +0.007 0.958 * 0.002
shEffb 0.914 + 0.003 0.927 + 0.002 0.911 + 0.003

104 #7534V F—R22HAVTHAREZN Iy 7 MU A—D M) H—ROF LD, LORKIFINNDY
YT, FORE ppu Y TN EMFo>TNS,
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C8 ¢ DREDKEFME

LR 12 THRAD run 5. FE200 2 \W5 —2Dv 7 X —IZMENH B Lbhr> T\, £I T, 105 ©
&5z, FE 2 0 0 # 548 % Badgregion, FE200 % & £ 2\ Hi% % Goodgregion & U, ¢ DFEEKIZ &
5. MUNBOEKIFNER D D0 E S Rz, K106 IZFERE F e HRERT, 2T, Allgregion 1
Goodgregion & Badgregion % & L 7z TH 5,

Jead chanel status

Layer26 HVOFF
Layer25,27 Low Hv
—axial expl2run2485-

- -stereo

Layer54 HVOFF
exp3-

105 cdcHOLAV—DiEK

events

run797~run2479 Run2720~4896
SHEEF(f 0.974 +- 0.000 0.966 +- 0.000 0.981 +- 0.000 <: 0.975 +- 0.000
hEffo 0.964 +- 0.001 0.959 +- 0.001 0.971 +- 0.007 <: 0.968 +- 0.007

ShERffh 0.908 +- 0.003 <:: 0.900 +- 0.003 0.921 +- 0.002 <:|o.915 +-0.002

106 & MV H—D ¢ OFERDHEAFM DR

106 22 &, @O run OHFH, #%¥O run OHFEM G2 . Goodgregion TDZIRDY, Allgregion
CHATELS, B2 X—DOFEP v 7 MU T -RICERMES D Z & 2R L7,
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C.O %K fif DFKY 2% D inefficiency DFAE

AT754 VT =R &Mool B A IEH 98% LIFIF 100% 1T WFERIZR 5 7205, TR D D 2% HMal A5 K
T, EVPEDLTVDONEMRT 272012, ARV T A ATV AflioTiEE Lz, TOHRELHRE
B 107 129,

.
oY) 1 AL Pt H{EL
HRER->TWD

Ev482818

Ev2299584 =

Pt 75“_'_ Inefficiency DR A
j (1 :Oaﬂﬁ‘yﬁcoétﬁ)

3.Ejb\pt03f~7‘/i7(aH3'Uack =1.2GeV)

Ev1621773

107 inefficiency DK DX

2% DHFDA RY M ERTWK EZDIFELAED, KO3 DDFEDENPIZHTIEE DI &Dbh oz,
FT2HIE, ZOD NIV INERSTLEIZLIZE BB TH D, X bT v I BZARM EE TR
TEHERNVA=THED, PIZIE1IARYIPIZ3ARN T v IDBH->TH, 3KRDIH2ANHZ>TVWD L,
AR FHIZ N Ty IR 2AREZEES N, ff PTG LRY, ZDHIEN T v 298D pt OfEH 0.3
EDDTHE, NIV IDpt W03k Ths e, CDCHT—EIEELTLEW, EiddhTlLES,
ZOBE, BULIARVINRIZ3IAN I v IRH-TH, Ehd pt 2203 METHIUE, ff 26 LA

REMELRH S, 3DOHIE N T Y 725D pt DMEDENHTH S, X107 DELIZ3 LErNIZA RV MTF o
ATVARRBE, TRTDNT Y 7D pt A 1.2GeV LALADIZ fff DI E L TV,
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C.10 #=EffbIcDWT

FTITA VT —REMo T SR M IEH 98%. K flo 13K 97% (2t L. w5 b 138 90% &\ D 5 H
IZhotz, ibidbT v 2% AR E MOMENL S0 UEZERTENIH—THE, A 751 VFT—
REffiol5cff%, 2KDOHDO N Ty 7 OAEOHFEZ 1 0°%A, 1500~160° 160°~170°7,
170°~180°ZZEZTHR b MWMEL RBIFERNEE S 72, IR 108 (27 DFERZERT,

Efficiency

i |

0.85

0.8

150-160°
160-170° i
170-180°

0.75

0.7

III|I@II®II@|IIII|IIII|IIII|IIII|II

JIIII|IIII|IIll]lIII|IIII|IIIl|1]II|IIII|IIIIII]

500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Run number

108 %% fib DX

K108 &b, 754 V&M, —DOOBD NSy 7DAER 150°~1 6 0°D & TIZHMENEL D Z LN
Dho Tz,
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{18% D ffo ODMHETHE
ZZTlE, FR 12 TO flo MUIRIRIZ DOWTHET L 726 2 5l 9

D.1 EB®

X D.11% 2020 4E 5 A 28 HiZfrbhiz M) H—2i% T, M.Bertems KAKERLZAT1 ROKTHS, Z
DT exp?. 8 1 0ZHBWT ffo DMHEZNRD cosh ~0 fFE, DF VK 110 D & S 2 ¥ — Az EEIZ
WIIEN Ty 7 OMHBMEBERDULEL TWEZEDDND, TI T, expl2 IZEWVWTH flo DIRHEZIR%Z K
O, AU LS ITHRHLEOMTREE TRV ZHERAL., ThAEE TV NIEZORNEZES ORAHKT
H5,

> = '\"'\“'\"‘I"‘I“‘\"'\":
< F o, - w =
:8 0'955 i&i::#fl* P s a'iu o wu“: oo g
% 09 ; * H “ ¥ H“"‘w, “M" Gl i W.W 2 ‘ ‘ ‘ ‘ TOP“./\[V‘.’
£ 0.85F 3 i |§+? Belle II
e 0.8; ] ?% = ey
0.75F E I il 0
0.7F E er
0.65[ = =
0 65 { e'e = nuy g I
) ? +Exp7 E
055 . i?% =
055 * = I

PR PRI R "
-06 -04 02 O 02 04 06 08

cos(8)
. B 110 bellell jlxE 25D Wi X

109 M.Bertems X ADMIfEL 72, exp7,8,10 D
ffo DkgHIZN=

D2 ffof=H Y TILERITAEE

D21 ff-fy>rFIL
ffio 7249 > Tk expl2 ® mumu2trk ¥ > 7V T, run FE A 4000~6000 TH YD run ZHH L 72,
mumu2trk ¥ ¥ FIOVIEEGEB E pt 25 0.2GeV LD KEVWN T T OARBMB ZOUEZTRLTWS

D22 #7345y hNhTv DR E
AT7IA4V Ty NIy IDEIZREE UT, |20] < lem. |do| < lem. pt > 0.3GeV. CDC NDHEH]D
by 8 BHDEETT, MOy b2 50 FHUKRZERT 5,

D23 +rSwiINRZDODDEFRER
FTI5A4 VT M NITVINIR, TOMIBEEENSETEHEINIVINBORTHE I E2ER, 24KD b

Ty I DOBMDOEEHNO0, EHEL—BEHVNT Y 7O pt DBMHP+, r— ¢ FETO_D2D T v 7DD
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AENIOCAEEZTERLUZ, AR TRINSTRTOZMEDI 2 A T7I714 V&ML EET S,

D.2.4 %X ffo DEtE AL
ffoA VI 4 VMY H—DERIZ, NTVIRZRULEPD N T v IOMOAENIOEUNLTHY, B
HDOAT7 T4 VEME Mo AV IA VY M) T —DEMERT-TEERADBIENTED, Ld->T, w1 flo
%46 D LD ICEHT L, flo DIELFHIET 5,
B# ffo=
ffod Y542 MY A—BRIEHD. cd bYA= hie b Y H—BRIEHDAT 51 VAAE R =T A < MK
cd MU= hie NIV T—=DBRIEUNDA T T 1 VEMEHTZT AR MK

(46)
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D.3 expl2 IZHITF B ffo RHMEK

111 2R E RO 7-MERE2RT, MAELD All X, c4 MY A =D hie NV H=BReL24 7741
VEMEETIZTARYMIT, loldfloA Y ITA YV MY H—BRIELTWEIRY MEWSIEKRTH D, —
BERE o XY T4 Y NUH=DKIE»D, c4 MU A= hie NI H=DBKIEDPDA T T A VM2 T
ARYVIEDEANT T L, BATKIZ c4d NV HF =D hie N H=DRIE» DL 7 T4 V&ME2HZT AR
YMNBOEANT T L, LN flo OMBZIEROMERTH D, Ml 4 Ry bhT—-FHWVEBEEZRD b
TV IDcosd o> TW5B,

F AL £5 : z ffo & All
zsu-c-e:,_\:” & ffc = 22000/ All i % ,
18000f—--: = 20000 #. w All :
: ‘.
16000 F 18000 ‘.(
4000 = 16000 o =
“““- 14000 :"
12000 3 o
FM‘ o~
& 12000 »
10000 & Py
r = 0000 - SN S S
8000, 5 :
r 8000 n -
seoor 6000 [ i i 0.6<cos 68 <0.8
B —E E s Annﬁf : P ( B8 =A45° )4)
2000} 2000 |
o L1 07 L o
1 0.5 P os 1 -1 0.5 o 05 1 — 0.5 o 05
cos B cos B

111 ffo DMHLENE DX

43 flo DEIE B . |cos] < 0.1 T. (ORI A TRIBIEAELTWS, ZOL5IZLT, X8
1 2C% cosd ~0 FHEDIRIEAKATES T W5 D 2 HEAL 72,

CORMEEHEARZEDIC, R Ty I DMLDLy FEO K Y 7 M (TDC) &by MaBdkEE (ADC)
IZDOWT, 0 OFiPHZ 0 ~90°., 0 ~45°D b T v 713, TNTETNEFANFERZLTNIZRT,
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D.3.1 TDC&RYT MNYA LDOER

FUZ7b2ALDOBEBRIZATORDEL S22 >TED, EMOEFEHED CDC DFHET, Ao F 2 M
M CDC % x-y EH TR EDA T AMKTH S, TDC i& Time to Digital Converter DIETH D, 7
D&% TVRIVEIZERTSEY 2 —)Thb, CDC Tlk Comon Stop ARPFEHINTWSE, Fr¥r o3
NZEDTDC FT—XDREVFE Ty &L, TDC DF—X% Trpec &35 &, NV 7 MEEIX Ty — Trpe
275, DT, FY7bRALDPEN=TDC BPREV="TA Y —ITEVERD, R T XA LADBREVW=
TDC NS W=7 A ¥ — 2@\ LR 5,

x-y FEH

Axial 7 A V¥ —

FUZ k&AL LAEVLSTDCHAE L FU 7 k&4 LAEL TDCAEL
A4

112 TDC & KU 7 &1 LADBEBRDOM

D.3.2 #4 %4 TDC 04X %

113124 RV PD 5w 2D TDC 2FEHTWolzb A b2 5 AT, EflH ALL & ffo, HAHhH
ALL, AHIH8hER ffo DR & 72> TWT, REH 0 290", FBEL 045272 ->TW5B,

—BAMORZE BB &, HAUTHARTRROBHNRIME N DD h 5,

114 13 kT v 28z, —HBEPKREN TDC Ofi% TDCop & L. ATDC = TDC)puy — TDC %5
TV TH D, ATDC PREVE, T4V —056EL, ATDC NI W T4 Y —Enend Z e
12725, 114 2A 5 &, TA V=@V EFTRIBIEN TR > TWEDRDN 5,

115 &7y 78, —FMEPKE W TDC Ofi% TDC oy 225 —FMHEIVNS W TDC 0% TDCoin,
B\ TH B,
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=107

All &ffo L
- 8=90"
sof—-i- i @.0.6<005.8.<0.8

120

100}

> 8 =45"
?_ i i
sol- S
H
¥. |
3
PP NS S SO -
N g -
20| 1
1

4

AN AT RN
D 4600 4800 %0 5200 5400 5600 5800 6000

TDC count
Al&tto
wsofor i@ CO88[<0.1
i 6 =90°
k. @ 0.6<cos 8 <0.4

6 ~ 45"

o |
o 100 200 300 400 500 SO0 700 800

o rT= ATDC nsec
(S

114

P IS I T e T
0 100 200 300 400 500 600 700 800

120 -
All
a0
sol-
eol-
PP NSNS ST NS N
20l
- b
4000 4200 4400 4800 4800 5000 5200 5400 5600 5800 6000
TDC count
113 TDC 5
200719
EAI
zsu:'—-
t
-
o I I L Liiis
o 100 200 300 400 500 ‘00 TOO 8O0
ATDC nsec

ATDC =TDCpoe — TDC D53

T

o 100 200 300 400 500 600 700 800

TDCyax TDCern

115 Tmaz - Tmzn @ﬁ#ﬁ.
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ffo & Al
All

0.9

o8

0.7

0.

-]

LX)
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LR
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LAY O ~90°, FA

oz,

All & ffo

0 ~45°DXTH 5,

oo ® 2< ptmax =3
3< ptmax
] R @ all ptmax
lcos 8]<0.1 sl
6 =90°

,, 108 B0 2007 400 Sos 00 705 w00
.

- 3< ptmax
=0 @ all ptmax

0.6<cos @ <08 | =
g =457

| @ 2< ptmax =3

1NM7 FARYIPFO—FEHERNGVWIF Iy 70FEMEZ £1 THUEZHTH S, KOO AN
1, VRN 0 ~90°, BRI -1, FODOEMN 0 ~45° . B H
1 ThHhDB, flo DHKRERDZE, HDEVEMIIIMEOETIR SN -2,

0 ~90°, M
0 ~45°, B H

1202107
LAl & ffo @6 =90,
F ol Truck charge+1
L e,
o - Truck charge-1
g0l L, @8=45
I % Truck charge+1
3945
o ' g' “Triick charge-1 "
<ol
N [P P PP PP

4000 4200 4400 4600 4800 S000 5200 5400 S600 5800 6000

TDC count

ATDC nsec
116

120319

All

X 116 &1 XY O —FHIELEH W N T v 7 O#EIEZ, 2~3, SUELOZDIZHTZKTH S, KD
SPNEBIEO®ED 2~3. HODOEIEBEOMA 3 AL, KA EFED., EHEOHIRELZLDOKTH S,
ffo D¥EERZ L, HEVEFHEIZIDIMEROEIIR SN

ffo & All
All

P tass
o 100 o0 300 400 500 B00 700 8OO

ATDC nsec

pt D TDC O34

Al

R&gp.p,.ﬂ_ ““.........

'E-n-.n Chee me et

4000 4200 4400 4600 4800 5000 5200 5400 5600 5800 6000

117

TDC count

gD TDC D14
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100
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oo =30
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D.3.3 ADCDO&4

ADC ki, TXIVFXF—HEELkE2ERTMHETHS, X118 1 ADC DAHMHTH S, ADC BEWHRIZH IS
TR H LD, YMEEZERT S L SITEMERTESGRAEVETVHTIE25THHDT, 20 ADC
DIEET VRIS LINTVWS, K119 ZTRVF—BELOKTH O, MlhHHEHY -0 eI
FNVF—TH%, mip &% minimum lonization particle DI T F IV F —ED 12MeV g tem? (ikiz
HEIRNFDILTHD, KL EMTmip ODMMEDIED DIX, x/\"_x%v—%*w%f:&bm@é E
120 D& 512 0 ~90°Tlk, —DDETOH#EITHRNMDO BT OMITAHMER D, BTEHI/HEINE D
HRKNTHEEEEZOND,

All & fF ffo & All
0
fo J Al All
120710 120710 C
i ! ! 0.95| H i i i i i
FeTeY ANOUSRS SUUNOSY SSSSUUOE SOSURUIN SURROOS UOOONS SOSE S0 I 7Y ENURUNI SURUOOE SNOOON: SUSPRIIUE SUNUON SOVUDONS SUDUIOE SUOOORS SOUOORE SORON i :
PN S S N
: s pes
B8O 80 I
or m.| .D ~ sk |
- v L ﬂsa_ | 23 i Lk B 1
80| 8o~ 08f £ ¥ T 5 T
0.75
40— 40—
0.7
2ol 2 2ol
- 0.65)—
T I P CPPYY TYUTY YT RPUYY IPUVY PN PYTYY IRUNE ITPTT OOY,
[:] 20 40 &0 80 100 120 140 160 180 200 [:] 20 40 &0 80 100 120 140 180 180 200 ] 10 20 30 40 50 &0 70 8o 80 100
ADC count ADC count ADC count

118 ADC O Ah

H,, liquid

(~dE/dx)y (MeV g—lem?)

0.1 1.0 10 100 1000 10000

By = p/Mc
0.1 1.0 10 100 1000

Muon momentum (GeV/c)

0.1 1.0 10 100 1000
Pion momentum (GeV/c)

L v vl vl
0.1 1.0 10 100 1000 10000
Proton momentum (GeV/c)

119 dE/dx & By D476
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0.6<cos @ <0.8(6 =45° )

FOAN

& --———————— @ —axial 74—

B
— : —axial 74—
7w
s

@- ----- ". —axial 74 ¥ —

P v

lcos 8 [<0.1 (8 =90° )

—axial 74V —

i

----- @ —axial 74—
.. Meove a clock forward

- v

X120 0 ~90"L O A5 DETHTA Y —IZHET L2 ETOE VDK

121 1%k, F T v omD ADC OF/ME%E ADChpin &L, 02 7B Y FLEZRKITH 5,

&, BEN—OHBZ bbb
All & ffo. All
] Peak 3

=0 position | =20
200f for m.i.p A 200 bbb
1sab -;___...‘_ @ |cosfl<0.1 ok N

e 9 ~90° = -
100f- - "o @-0.6<c0580<0.8 e 7. -

% 6 ~45° -
A P A |-‘-“‘~1-...._LJL o ...l"-’.|....|..-]m_...‘1....|-.“.‘7‘.-i--.-- s
ADC count ADC count
121 ADC D44

D4 &8

exp | 20—#DT—XZHWT,

& ffo DN %217 - 72,
expT,8,10 & FREIZ expl2 THRAL & 512 0

~90 THh=

—RBEDH%E R

ffo & All
All

i w11

sl [
04 b
ozl
Levbin b bendds bbb
B ie S0 =0 45 w0 s o e se 300
ADC count
kv

ffo f)) 5-10 %T?ﬁ‘ofk‘%@’%ﬁﬁwbto

bR A LDREGIZ VAT E . RO TR flo W FRoTWb Z & L7z, 72 ADC 434 TH 6 ~90
‘D o FEPERINTE D ZHER L7z, TS DFERIZICARICHE I N Ty 7D M) H—5ED

m BN O EERIEHRTH 5,
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8% E AdS/QCD W& XV ¥ 2

AL TR, AFROHEGROE REHAT 272012, AdS/QCD Miah 6 LD & S IV EE T OHM T
ERAGARIE (b 2R ¢ ROWEBIE) WEINEZNITOVWTE LD D, FHL IEHR (19, 20]
ESIRI NN,

El 7YFKr-Pvsy—2H

TVF K- Vv R—ZERELIE, FHEOADFEHEIZODWTH U ZFHYHEEDR - Dy X—IlbRATL
HHITH DB, (TUVFLWVWIOXFHENAIZREZ IZL5,) Z ORZIIIERF I B2 S 2 /o 7-Fge
T, 5IRTEREDOT VF KN - Uy Z—DRERE (ds?) 1%

ds® = gMNda:Mda:N
= Z—Z(nm,d;v“dx” —dz*%) (47)
ThzoND, TIT, o= (2% 2", 2%, 2%) X A RGTORET, 2 H 5 XGCHDERE, etay, 1& 4 RGTFEHE
AKRTIVATAF—FETy,, =diag(l,-1,-1,-1) THEASN3, RIFREOMRLEFETHL, Zoif
FERHE TR OB N 126 5 4

at — At z—= Az (48)

ZHUTAE LR > TWD, ZOLHE LA (conformal transformation) & KO, ZOZEMIIH L TR
BT H D% & AT AL LI RE WD, BARAIC QCD IFHPEHITKN U TAZTIHR W,
COWE R G B AN T KT B0, 25, 2) EERB, ZOMTIHTZEBOT 2 3 (S) I

1
S = i/dx4dz\/§e‘9(z) (gMNaM@(?N(I) - u2<1>2) (49)

Thr, 22T g=|gun| = (B)° ThHYO. hHHH > LEMOBFEERL TS, plE 5 RTEDA
AT —KTOERTHZHBEMBTERN, E2, o(z) REHEMOFLEMEWS 2D ICEAX 25T
HY, TATIVEVIHATIEENT WS, 2 = 0 THLEAEVEZEET 2HENHZD T, ZOMRKRT
p(z) = 0 LBRBBEHD B, UFITRT &S I2,

(2) = K2? (50)

CEIENROVOBEENRLIKHRTZZEWRHSNTWS, ZIZTkr IFHEHHO—DODNRFIA—XTH 5,
B/MEF O (6 =0) & 0. AH T BNl T REHRADPUTO & 5 ITHE B,

Pﬁ“ ZS(”@@)+WMT@_0 (51)
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id, HREZDOEH T AN F—RKoDMDOAT, HAEADOHEEZZII NI THS,

E3 S4 b70Y MEFRICK Z2HEFREORT
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500U —L VA VTY I ARFED 5 IRGCOMEEHEZEZSBEN DD, TDE - L BWHELHIN, Fv
VYA EVIH (CSH) LMHENBEHTH S, 5 XD CS HRiF i
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