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Group TDC added

Hycal TDC diff after cuts
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Azimuthal Angle Difference out TDC

Group TDC cut study
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Sep cut study

Sep: cluster separation

Cluster Separation (data) Cluster Separation (MC)

40 sep_2d_comp
C Meanx  -2.117 PC 401 Entries 885688 )(
[ Meany -1.087 C Mggﬂ ; j 192?
30— Emg ; 12:32 E RMS x 16.02
B 30— AMS y 16.39
C —25( - —25(
20~ 20
10 =20 10F —20¢
O 15¢ 0
~10F -10p
- —10¢ c 1o
Ty —20—
-30 :_ -30—
E S .' :. e _40:\ L 11 | | I ‘ I I | | I I ‘ I | | | I ‘ | | | | 0
_40 | I ‘ L 111 ‘ | | { I ‘ | ‘ | | L 111 | I 1% 1 0 740 730 720 71 0 0 1 0 20 30 40

—40 -30 -20 -10 0 10 20 30 40
Cluster Separation (pair)

2d_pai

40 Emfi:? J?gam

L Meanx  -3.171

- Meany  —1.304

F RMS x 17.47

30— 17.94

20— -’

B 6
10—

n s

o i

C —4
-10F

C B 3
_20

0 C o

=301~ 1

740 E: Ll | LlLl ‘ I ‘ Ll .I | I- Ll ‘ I | ‘ O | L1l O

-40 -30 -20 -10 0 10 20 30 40



Z cut study
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¢0 cut study

tdiff_all_Ecounter01

tdiff_all_EcounterQ0 T all Ecounterdt
tdiff_all_Ecounter00 = Entries 42085
E Entries 35100 - Mean —0.2149
C Mean —0.222 = IMS 1.806
[ RMS 1.798 L *2 [ndt 4.084e+04 /97
] ¥ Fodf 3.414e404 /97 po 9.174 + 0.306
o0 6.804 £ 0.263
10° =
107 10? ’
E  Accidental: 0.79 (%) Accidental: 0.89 (%)
10 10 | TR o]
g L|-|'|-|'H ﬂﬂﬂ HUH_IJH” H L nuﬂnununﬂuﬂuﬂ\ﬁ.j o UH NUH H = HLHUUL
= 1
E ol b e b e e L y ow ] epww plw www Cown powl @opogow
-15 -10 -5 5 10 15 1 5 ) 5 10 15
; tdiff_all_Ecounter04
tdiff_all_Ecounter03 T _al_Ecounteros
tdiff_all_Ecounter03 = Entries 47881
E Entries 44655 E Mean -0.223
C Mean —0.23 [ IMS 1813
L RMS 1841 %2/ ndt 4.62e404 / 95
¥ /ndi 4316404 [ 96 p0 1146+ 0.
po 11.56 + 0.35
10° 10° =
10 E- Accidental: 1.06 (%) 10° = Accidental: 0.98 (%)
E al IS ol ﬂﬂ ;
e AT e “E uw =1 WWW
" AT Y S SN RNUNTR S R TRa!
-1 -10 -5 10 15 1 . ol e by e e Ly
-15 -10 -5 0 5 10 15
tdiff_all_Ecounter06 diff_all_Ecounterd? AT BT
tdlff_all_Ecourter0s e Entries e 555
Entri 275 E
Wean 02376 = m%” 'uf}'g?;
e S68t0s0t /732 C 7ot R
o 5866 £ 016 r PO dics 0o
10°
Accidental: 0.69 (%) 107 | Accidental: 0.82 (%)
Mo ﬂﬂﬂﬂﬂmﬂn B 1,
HRER LI S 1 N lrm o fl ool
T T WH
L PRI IR RTRY I ANURRN S IO | ‘ | i
=0 = 2 2 10 19 Ls -10 -5 0 5 10 15

tdiff_all_Ecounter02

tdiff_all_Ecounter02
Entries 45396
Mean -0.2196
RMS 179
%2/ ndf 4.405e+04 (96
po 9.744 + 0.317
Accidental: 0.88 (%)
10 Fp N i oL
E | H [T U =
1 %
e e e e
-15 -10 -5 0 5 10 15
tdiff_all_Ecounter05
tdiff_all_Ecounterds
= Entries 52924
ol Mean -0.2533
- RMS 1.784
i %2/ ndf 5.145e404 / 96
- p0 10.93 £ 0.34
10°
102 = Accidental: 0.84 (%)
0 . i nmnﬂuﬂﬂnﬂﬂn
Z Tuaﬁ L VT
1H\\\\\
-15 ~10 -5 0 5 10 15

TaIi_all_Ecounterds
= Entries 55752
c Mean —0.2373
- RMS 1.797
= 2240l 5.43e+04 /98
- o 10.53 + 0.33

103?

107 = ’ i o
E Accidental: 0.77 (%,

3% =) ur\_.ﬁ\_| ik u”\_rrﬂuluﬂum ﬁﬂ H-|_ 1

1

ISR NS UI NE RSN NS ST

-15 -10 -5 0 5 10 15




o.022

0.02

0.018

0.018

0.014

0.012

0.01

0.008

0.008

59.C accidentals

= T ndl 2758715
po 0.84 + 0.02538
pl —0.3337 + 0.01047
nz 0.03344 + 0.001078

52




Azimuthal Angle Difference (data)
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5% Carbon_E1

3000

2500

empty run back ground
ese- back ground

#64876-64883 data

2000

1500

1000

500

[ |

Data: 41814
(0.04 %)
(4.88 %)

data Ecounter0d

Entries 41814

Mean 0.08596

RMS  0.3528

0.5 0 0.5 1 1.5

13



5%_Carbon_E1 5%_Carbon_E2

3000 data_Ecounterdl data_Ccounterd
Tikies 39382 Tikes 41228
Mean 0.02355 3500 Mean 0.02145
AMS  4.1377 AMS 01383

2500

3000

——— emply run back ground ——— emply run back ground

2000 C e+e- back ground 2500 e+e&- back ground
E Data 2000 Data
1500 —
- 1500
1000—
- Data: 34384 1000 Data: 41228
B empty: 3 (0.01 %) empty: 4 (0.01 %)
300 pair: 1905 (4.43 %) 500 pair: 2745 (5.33 %)
C adjust pair: 1524 (80% Of Ori File) adjust pair: 2196 (80% Of Ori File)
0_ PR TN VSRR SRR S NNV S S 0 =TI TS TS R TR MR N

-04 -02 0 0.2 0.4 0.6 0.8 1 1.2 1.4 0.6 0.8 1 1.2 1.4

5% Carbon_E3
5%_Carbon_E4

4000 T Eraet?
C Enlries 44475
: Mean 002147 : d;:;i.mlj;b;rg
3500/ S asoof- e
3000 :— F=—eniy.CLn beck around 3000 :_ ~——— empty run back ground
E e+e- back ground F 2
25001— 2500 — es+e- back ground
C Dala F Data
20001 2000
1500:_ 1500:—
1000 E. Data: 44475 1000 Data: 53692 .
- empty: 7 (0.02 %) = empty: 7 (0.02 %)
- i o, 500 — pair: 2925 (536 D/o)
5001~ Zz;[l';z?r(szg; /( 0;09/ o E adjust pair: 2340 (80% Of Ori File)
L s 24 = ri . (it Pt el o e S S S LTt
o A B 4 02 o0 02 o4 06 08 1 12 14

04 02 0 02 04 08 08 1 12 14



5% Carbon_E5 5% Carbon_EB

= i _Ecpunterds dust_Ecoanberds
4000 Meon -ooree 4500 S
= AME:. 01240 AMS 01243
3500— 4000
= ——— emptly run back ground aspd ——— emply run back ground
3000
- e+e- back ground e+e- back ground
C 3000
2500 —
Fos Data Data
= 2500
2000—
= 2000
1500—
C 1500
. Data: 46700 Data: 51891
& empty: 10 (0.02 %) 1000 empty: 5 (0.01 %)
s00F— pair: 3100 (5.31 %) - pair: 3235 (4.99 %)
- adjust pair: 2480 (80% Of Cri File) adjust pair: 2588 (80% Of Ori File)
= i o b b by 0 = e b b by
% -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4 0.6 0.8 1 1.2 1.4
5%_ Carbon_E8
5%_Carbon_E7
R 5000— (e Eo |
sl e - s o
RMS 01235
[ 4000 e ——— emply run back ground
fe ~——— empty run back ground r
4000 = B e+e- back ground
= e+e- back ground -
Z 3000— Hisa
3000__ Data B
- 2000|—
2000— :
L Data: 57142 r Data: 53746
1000 empty: 11 (0.02 %) 1000— empty: 8 (0.01 %)
i pair: 3925 (5.50 %) B pair: 3755 (5.59 %)
B adjust pair: 3140 (80% Of Ori File) C adjust pair: 3004 (80% Of Ori File)
- s } o=~ SN TR INFREN EUNIN N = I T YTTNTINN VAR NARRRNT ARSI W
U -0.4 0.2 4] 0.2 0.4 0.6 0.8 1 1.2 1.4 0 -0.4 -0.2 0 02 0.4 0.6 0.8 1 1.2 1.4

15



5000

4000

3000

2000

1000

5% Carbon_E9

data_Coounberdl
[ Enlries. 4707
— Mean 001633
b= AMS. 01223
; ——— empty run back ground
B e+e- back ground
__ Data
I Data: 54707
L empty: 7 (0.01 %)
C pair: 4025 (5.89 %)
= adjust pair: 3220 (80% Of Ori File)
L i 7 e, [ ] I
-0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4
5%_ Carbon_E11
oo o
: = gmply run back ground
4000—
C e+e- back ground
B Data
3000—
2000
C Data: 59153
T empty: 9 (0.02 %)
| pair: 4185 (5.66 %)
E adjust pair: 3348 (80% Of Ori File)
C g : o R o TR | O
04 o2 0 0.2 0.4 0.6 0.8 1 1.2 1.4

4500

4000

3500

3000

2500

2000

1500

1000

500

5% _ Carbon_E10

= data_Eceunienld
= Enlries. 52072
— Mean  -0.01646
= AMS. 1224
E ——— empty run back ground
g e+e- back ground
; Data
= Data: 52072
= empty: 8 (0.02 %)
= pair: 3760 (5.78 %)
= adjust pair: 3008 (80% Of Ori File)
= _ ; e B R IO 2
-0.4 0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4
5%_Carbon_E12

4500 pe T
40002_ AMS. 01218
3500 f— = gmply run back ground
3000 ; e+e- back ground
25000 Data
zooof—
15003—

E Data: 47416
10001 empty: 8 (0.02 %)

" =5 pair: 3565 (6.01 %)
E adjust pair: 2852 (80% Of Ori File)
L . for e oy by b by 1y
0 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 1.2 1.4

16



0,
5% Carbon_E13 5% Carbon_E14

2500= [d_Eccuniortz |
L Em Tow i N ]
Mean  -0.01684 b BEIED
B |Ams  a1206 | e Mean 001734
r L AMS G115
20001 5000 —
[ = amply run back ground C ——— empty run back ground
: e+e- back ground 4000 } e+e- back ground
1500— )
~ Data - Data
- 3000—
1000; L
- 2000 —
- Data: 25649 C i e T
500— empty: 1 (0.00 %) 1000— err_lpty. 8(0.01 %)
L pair: 1745 (5.44 %) C pair: 4425 (6.00 %)
B iy i o C just pair: 3540 (80% Of Ori Fill
- adjust pair: 1396 (80% Of Ori File) L g _Sellushall: 2350 (810 DU Elo!
0 A P = i L E S EEN IR IR R e o2 0 02 04 06 08 1 12 1.4
-0.4 -0.2 1] 0.2 0.4 0.6 0.8 1 1.2 1.4
5%_Carbon_E15
- - 5%_Carbon_E16
F s 6000 o TS
6000 — s s L e aride
C E Aws o
C 5000—
5000— ——— empty run back ground -
= C ——— emply run back ground
2000 :_ St5- Back groand 4000 } e+e- back ground
C Data C
foid [ Data
2000 3000—
. 2000/
F Data: 65165 E Data: 58906
r empty: 5 (0.01 %) & empty: 10 (0.02 %)
1060 pair: 4890 (6.00 %) 000~ pair: 4420 (6.00 %)
E adjust pair: 3912 (80% Of Cri File) C adjust pair: 3536 (80% Of Ori File)
C . e = I I I SR & . A S D A R
074 a2 0 02 04 06 08 1 1.2 14 e o2 0 02 04 0.‘5 n.‘s : 1.‘2 1.‘4
5% Carbon_E17
7000 YT 5%_Carbon_E18
o Trves G810
[ Mean -0.01503 ata_EcountariT
C AMS .1 & BIES1
6000} =000 =5
E = gmply run back ground
5000 - 4000 ~—— empty run back ground
e ese- back ground ese- back ground
4000 — Data 3000 Data
3000—
i 2000
[ Data: 51841
20001~ Data: 68196 g i
C ¢ 5 1000 empty: 9 (0.02 %)
- en?pty. 12 (0.02 %) pair: 3785 (5.84 %)
1000— pair: 5085 (5.97 %) adjust pair: 3028 (80% Of Ori File)
C adjust pair: 4068 (80% Of Ori File) 0 - B S B
E pRE e e e 04 06 08 1 12 14

-0.4 0.6 08 1 Had 1.4



FZ I ndl 36/1e- 0B 15
0165 — po ~0.00BAET + 0.0421
— pl 008827 + 001742
= p2 ~0.01129 + 0.001797

0.16

0.155

015

0.145




cross section (mb)

diff (%)

0.38
0.36
0.34
0.32

0.3
D.28
0.26
0.24

.22

°3

20
15

10

-5
=10

-15

cross section #64876-64883 5% _C target

[e— Data {Subtraction)
—— Klein - Nishina

Tdiff cut: 6 (ns) * .
group TDC cut: 6 (ns)

Sep cut: 19 (cm) e
angle cut: 20 (deg)

z cut: 50 {em)

elas cut: -0.5 ~ 0.5 {GeV)

A |I||III|I||||II|III|III

4.4 4.6 4.8 5 52 54
Energy (GeV)

cross section diff 5%_C target

e Data (Subtraction)

b IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII

Taffcut 6ns). ™ ' A L ¥ 5§
group TDC cut: 6 {ns}

Sep cut: 19 {cm)

angle cut: 20 (deg)

z cut: 50 (em)

elas cut: -0.5 ~ 0.5 {GeV)

4.4 4.6 4.8 5 52 5.4
Energy (GeV)

[ %% ndf 4478 /17
p -3.47 + 0.1082

19



8% Carbon

20



Cluster Separation (data) Cluster Separation (MC)
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