Inclusive Ratio.

Cut_1: T3 no edtm |L_theta|<=0.06 && |L_phi|<=0.03
Cut_2: electron PID:
Cut_3: End-cap (vertex) cut: D-20cm:
D-10cm:
He-20cm:
C-slated:
Table 1:

with (prl_sum_E/p)>=0.7 && single track in LHRS
at |rpl.z|<=7.5 cm

at |rpl.z|<=2.5 cm

at |rpl.z|<=7.5 cm

at |rpl.z+0.16|<=1.30 cm (3*sigma fit)

Comparing targets

End-cap (vertex) cut & vertex data selection

D-20cm & He-20cm

at [rpl.z|<=7.5 cm (red-line)

D-10cm & He-20cm

at [rpl.z|<=2.5 cm (black-line)

(He || D )& C-slated

at [rpl.z+0.16|<=1.30 cm (green-line)

Table 2:
D2 He4 C12
D20_inclusive_vertex He4_inclusive_vertex C_inclusive_vertex | C_inclusive vertex |
; ‘ D20_inclusive_vertex 400;10 ‘ He4_inclusive_vertex 35000: ;;:Zm 31BErD4*77‘1‘jEj):
35005— ‘ Entries| 516974 ; ‘ Entries  B.771492e+07 30000i ean acmsse;o.oocoo?
3000 350? ; Sigma  0.004312% 0.000006
F E 25000/
2500F qﬁﬂuﬂ\ 3005 £
20005 250~ 20000F
15005— w 200;_ T 15000]-
E 1505 ™ g
ok ol e 100005—
5000 sof- 5000~
R X B Y - T 015 R Y-S N T K 015 T X T I T T ‘It‘ms
pl.z rpl.z rpl.z
V1: Va3: V4.
int runlist_D20[2] = All kin 12 data runlist_C[] = {2977,2979,2981}
{2975,2976};//20cm
D_inclusive_vertex the target is 0.25mm(??) thick
o e with 20 degree slated.
20000; 7|n>c usive_vertex .
\a000k |[Entries| 1795126 The area_denSIty =
16000 0.0419+/-0.0005 g/cmA2
140000 if 90 degree to the beam.
120000 .
10000 But with slated angle, we have to
8000 modify the area-density (where
E the beam seen) with
200, 0.0419/sin(20)
Lo TR oS
pl.z
V2.

int runlist_ D10[8] =
{3171,3172,3173,3174,3175,317
6,3177,3178};//10cm




Now we can calculate cross section with the following parameters.

Table 3:
Ld2 (10cm) Ld2 (20cm)
(3171-78) He4 Kin12 (2977,2979,2981) |(2975-6)
parameter unit value value value
Target Density g/cm”™3 0.168 0.034/0.0419 g/cm”2 0.168
Target Length cm 5 15[*add: 1/sin(20 deg) 15
(Target Density)*(target Length) g/lcm”™2 0.838 0.508 0.123 2.513
N_A atom/mol 6.020E+23 6.020E+23 6.020E+23 6.020E+23
Az g/mol 2 4 12 2
(g/cm”"3)*(cm)
*(atom/mol)*(mol/g)
(Target Density)*(target Length)*N_A/A_z =atom/cm”"2 2.52E+23 7.64E+22 6.15E+21 7.57E+23
Total Charge C 3.89E-02 2.27E+00 1.55E-01 6.50E-03
Electron charge Clelectron 1.60E-19 1.60E-19 1.60E-19 1.60E-19
(C)/(C/electron)
N_electron = (Total Charge)/(electron charge) =electron 2.43E+17 1.42E+19 9.68E+17 4.06E+16
N_electron_target_area_number_density
[(Total Charge)/(electron Charge)]
*[(Target Density)*(target Length)*N_AJ/A_z] electron*atom*cm”-2 6.13E+40 1.09E+42 5.95E+39 3.07E+40
dE_electron GeV 0.31 0.31 0.31 3.100E-01
sin(L_angle) 0.347 0.347 0.347 0.347
L theta rad 0.12 0.12 0.12 0.12
L_phi rad 0.06 0.06 0.06 0.06
dE_e*d2_omega_e
dE_electron*sin(L_angle)*L_theta*L_phi GeV*srad 7.744E-04 7.744E-04 7.744E-04 7.744E-04
Factor
= Cm~N2
(dE_e*d2_omega_e)N-1*
(N_electron_target area number_density )*-1 |[GeV*srad*electron*atom] 2.106E-38 1.190E-39 2.172E-37 4.201E-38
barn
[1 Barn = 1e-24 cm”"2] [GeV*srad*electron*atom] 2.106E-14 1.190E-15 2.172E-13 4.201E-14
nbarn
[1 nBamn = 1e-33 cm”2] [GeV*srad*electron*atom] 2.106E-05 1.190E-06 2.172E-04 4.201E-05

cross section = factor *N_pass_cut




Table 4: The Inclusive cross section in x_bj distribution for He4, C and D.

nbarn/[GeV*srad*electron*atom]

X1:

He4 inclusive_x_bj_vz13mm
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X2:
Inclusive Cross Section for D (20-cm size)

nbarn/[GeV*srad*electron*atom]

X3:

C inclusive_C_anglecorrected_x_bj vz13mm
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X4:
Inclusive Cross Section for D (10-cm size)




Table 5: Inclusive Cross section ratio for C12, He, D

CS_Heoverd_to_Dover2_inclusive_x_bj_vz13mm

g 55 Heoverd_fo_Dover2:vz13mm
:r'u' 45F pol 3.23+/-0.06
E E —'— Heoverd to Dover2:wz25mm
E 45_ <eadneee pOI0 3.344/-0.05 -
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2 15F o
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R1:He/4 to D/2 (10cm-length)

give a2
pol0 3.34+/-0.05

compare to a2(He) at 3.60*

{N. Fomin et al, physi. Rev. Lett 108,

092502(2012)}

pol0 3.23+/-0.06 (fit-only)

CS_Heoverd_to_D20over2_inclusive_x_bj_vz13mm

E 6H Heoverd o D20over2vz13mm

% C pol0 3.60+-0.18

«:: | —F+— Heoverd to D20over2vz25mm

5] 5 w--i-- pold 3.58+/-0.12 s
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R2:He/4 to D/2 (20cm-length)

give a2 pol0 3.60+/-0.18
pol0 3.53+/-0.12
pol0 3.45+/-0.06

compare to a2(He) at 3.60*

CS&_Cover12_to_Heoverd_inclusive_C_anglecorrected_x_bj_vz13mm

E r _'_ Coverl2 to Heoverd:wz13mm
2 L
E 1.6_— - pol0 1.23+/-0.01
S L
i} .
o L
B 14 ]
«ul_-} BE
> r €
e [ —+ —'—
I N
£ |
g 1
2 L
g - T
0.8 mr——i ™ -
0'8.8 1 1.2 14 1.6 1.8
x_bj
R3:
C/12 to He/4

give flat region at pol0 1.23+/-0.01

CS_Cover12_to_Dover2_inclusive_C_anglecorrected_x_hj_vz13mm

E SE —'— Cover12_to Dover2:vz13mm
:‘E 7E ---d---0 poID 3974008
E E —}— caveri2_to_D20over2vz13mm
B F \
@ B ---4--- poin4414-022
*\m : :
= C
)z 5p | e T e
> C
8 4 + +——:: <
= E o i
3 r + ik
2 3 e
s =
i oF
1:‘ B |
= T
:~_\ 1 Ii 1 L 1 L 1 1 1 L 1 1 1 L 1
8 1 qz 14 16 18
X_bj
R4:
C/12 to D/2
givea2  pol0 3.97+/-0.08

pol0 4.41+/-0.22
compare to a2(C) at 4.75%*




CS_Heover4_to_D20over2_inclusive_x_bj_vz13mm

4’7 G5 Heovard to D20overZ_inclusie_x bj vzl3mm

4’7 C5 Cover12 o D20owar?_inclusive_C anglecorrected b wzi3mm

ratio:nbarn/[GeV*srad*electron*atom]

|

R5: this show the possibility that we have the flat region around 1 for C12/He4 ratio.



Semi-inclusive:D and He

with proton-momentum>600 MeV/c (region where the coincidence time (CT) background are very low

p_tg_5cm_5cmNCV_Hed_eep_kin3_acceptancecut

—}— peak 12911
2200 F o+ o serl —b— bg 1377 (scale by 8.370)
E Ent peak sub bg 11534
2000 F -+ Mean  0.797  0.001246
1800 RMS  0.1416 + 0.0008813
1600 i —} | Integral 1.291e+04
1400F-
. .
1200 |,
1000F =5
800 o
600 = —
400 L
2001 -
:IIII‘IIII‘I\I\lllllIIII|I\I\I—\'T‘|‘I—L4—I-J_I_|I\I\|\II|
82030405 06707 08 09 1 14 1.2

BB momentum [GeV/c]

p_tg 5cm_5ecmNCV_D_eep kin3_acceptancecut

—}— peak 205
E .15 —'— bg 46 (scale by 7.900)
35 C Ent peak sub bg 159
F Mean 0.7901 + 0.008588
30} | rMs 0123 +0.008073
C Integral 205
25[ +
. H |
15
10F t+ L
5F + s
n +
_\I\I‘Ill\l\llll\l\l|||||||\||||\_‘I—1—I.TJ—J—I_H—IIIII\I
8270370405 06 07 08 09 1 14 12

BB momentum [GeV/ic]

He data
Momentum distribution selection >600 MeV/c

D data




We have the distribution of x_bj as:

[em*2/N_electron*N_atom]

x_bj_5cm_scale_S5cmNCV_Hed_eep_kin3_acceptancecut

charge 2.49e-03 [mG], verlex 5 [cm] density 3.380e-02 [g/cm*3]
%10
. scale facior 3.856e+39
45F
0 55 +_._ Entries 12511
04F -+ —| Mean 111440001226
F RMS  0.1381+ D.0008669
035; Integral 3.208e-36
0.3
E —+
0.25F -+
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0.2
0.15F —+
0.5 ==
F — .
0.05F T |
:l||\||\W'|||||||H||\||CTW—A—-IJIIII
87708 09 1 14 12 13 14 15
x_bj

x_bj_5cm_scale_5cmNCV_D_eep_kin3_acceptancecut

2 charge 3.89e+01 [mG], verlex 5 [cm| density 1.6762-01 [g/cm*3]
L] = 1 0 scale facior 6.134e+38
£ N :
=] r
tu‘ 50 [ Entries 205
Z C | Mean  1.089 +0.008305
= L
I+ F RMS D.1189 + 0.005873
5 0 | Integral 324237
o C gl e-37
o F 2l
ol L
< L ]
E C
L. 30 ! .
20F 4+
C —+
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C == - T
C —— T | =
Ofl\\\‘\III|Ill\l\\Illllllll\\\lllllllll\
07 08 09 1 1.1 12 13 14 1_.5
X_bj

With the restrain on the momentum range (i.e. at
p_tg>0.6 GeV/c) where the background is very

Next to do is with the C to He

low.
ratio_x_bj scale He4 to D kin3_acceptancedul . . . i o o e s
Entries 14
o 30 Mean  1.235 +0.05069
"E [ RMS  0.1863 +0.03584
r Integral 185
251
20F
15} = ﬂL
I TH
51
Lovadnsn b b b by Lo Loay
8.7 08 09 1 1.1 12 13 14 15
x_Dbj

Even without background subtracted the flat
region can be seen.

with the restrain on the momentum range (i.e. at
p_tg>0.6 GeV/c) where the background is very
low and does not change according to the cut of
the coincidence time window in subtracting the

background.
ratio_x_bj_scale_Hed4 to_D_kin3_acceptancecut_sub_bg
Entries 11
%30 F Mean 1.222 £ 0.0566
= L RMS  0.1894 = 0.04002
o5l Integral 202.4
20f
150
10F
57
D_lm\M|||I|||\IH||I||||I|\HI||||I|||\
07 08 09 1 11 12 13 14 15
x_bj

The ratio is quite flat




