Preliminary Cross section ratio of He4/D2 and C12/D2
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~ EventSelection:Data
~ No Extra Tracks : 5 extra showers
- Beam Energy(6.5-10.8)
~ CL > 10A-3
~ (PiPlus + PiMinus + Proton -Beam).P() = Pmiss < 300 Mev/c
~ Proton Vertex(52,78 cm)
~ Additional Cuts.(Proton’s Theta cut based on |t| distribution)
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1.0-1.4 <35/No cut <35/Nocut

1.4-1.8 <35/No cut <35/Nocut >25

1.8-2.6 <35/No cut <35/Nocut >25

2.6-3.4 <35/No cut <35/Nocut >25

3.4-4.6 <35/Nocut <35/Nocut >20

4.6-6.2 <35/Nocut <35/Nocut >15
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Yield Ratio (Efficiency) using Relativistic Corrected MC
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Width of Rho0 Meson

Width of Rho0 Meson

Deuterium (Signal's width)

. L] [
1 L | P R | L PR L | L

1 1.5 25 35 4

|t| for Deuterium
Carbon (Signal's width)

= + + +
Cl | | PR R Ll P PR

1 15 2 25 35 4

|t] for Carbon

Helium (Signal's width)

Width of Rho0 Meson

o
©
\I\‘\II‘I\I‘II\‘\I\|H\|I\I‘I

o

o

25
|t| for Helium

11/20/23

Bhesha Devkota

SRC/CT MEETING




Mean

Mean

Deuterium (Signal's Mean)

L ] ™ L]
1 L | P R | L PR L | L

1 1.5 25 35 4

|t| for Deuterium
Carbon (Signal's Mean)

- + + +
Cl | | PR R Ll P PR

1 15 2 25 35 4

|t] for Carbon

Helium (Signal's Mean)

Mean
o
)
\IH‘II\I‘I\II‘HI\|H\I|\I\I

e
~
@

o

25
|t| for Helium

11/20/23

Bhesha Devkota

SRC/CT MEETING




Width of Rho0 Meson

Width of Rho0 Meson

Deuterium (Signal's width)

e L] ]
.
C ®
Cl Ll Ll M B L . Ll L .
1 15 5 3 35 4
[tl for Deuterium
Carbon (Signal's width)

[

r + + * +

Cl . L1 Ll I I L L1 PRI
1 15 2 35 4

25
|t for Carbon

Helium (Signal's width)

Width of Rho0 Meson

o
3
\I\‘\II‘I\I‘II\‘\I\|H\|I\I‘I

Y
-
[

25
|tl for Helium

11/20/23

Bhesha Devkota

SRC/CT MEETING




081 081
08— 08—
079 — 079 —
c C c C Y
g oms[— . 3 om— .
2 E - - 2 E ¥
r . L r . . +
077 [~ 077l
076 — 076 —
C1 \ | | | \ | C1 \ | | | \ |
075 S S R B . 075 R Y S
[t] for Deuterium It] for Helium
Carbon (Signal's Mean)
081
08—
079 —
c C +
8 om[—
= C +
" * +
077 —
076 —
C1 ! ! 1 ! ! |
075 Ll e
|t] for Carbon
e

Deuterium (Signal's Mean)

Helium (Signal's Mean)

11/20/23

Bhesha Devkota

SRC/CT MEETING




[t] =(1.0-1.4)
| 2Pi_tu_09
* Entries 1532520
r — Total_fit Mean 1.422
B Std Dev 0.6566
80001 #2/ ndf 530/ 91
- Prob 0
- const 1239 +5.4
6000 — po 734 +23.3
L p1 420.5 +32.5
~ const_f0 2155+ 6.4
4000 —
[~ t
o s
2000 — o N
[~ o,
Y -,
o .
ol— : : Integral: 135844 +- 3685702 |
L L b L by b by Ly
0 1 2 . 4
o7 Invariant Mass (kinfit)
It| =(1.8-2.6)
2Pi_tu_23
= . Entries 520373
3000 — — Total_fit Mean 1.777
e ﬁ+_ Std Dev 0.5654
- i3 "{1 %2 | ndf 393.1/44
2500 [— it 4 Prob 0
= HH 1 const 1256.2+36
2000 — h % | po —674.1+ 19.0
E t] pt 1731+30.5
E Y |_const_fo 71.21+6.73
1500 [— #
= t
E |
1000 — iy
= ",
500 [— Y
e R e,
o~ - \\—_. Integral: 6863 +- 82.8432 M"’«w._.
T T T S ST T TS S N T S NS A N A S S S A S R
0.5 1 15 3

n"n Invariant Mass(kinfit)

[t =(1.4-1.8)

] 2P u_12 . .
2500 = . Eniries 762545 For First 3 histogram :
= — Total_fit Mean 1.65 ®
r Std Dev 0.6292 p, > 25
2000 — 2/ ndt 321 /91 0
C Prob 2.13e-27
F m*'W W 'WMIN const 268.6 + 2.9
r I po —252.6 +13.9 i .
1500 [— W % pi 1025209 For last 2 hIStogram.
F I | const f0 47.32+4.34 .
- b oot W, < 35°, @, < 35°, p, > 25/20°
1000 — %‘\h
= 'R
500 — htm
I~ H,
C ""o..,
= ,NW
o : H Integral: 29442 +/- 171.5867  *waw, -
0_ oo by b b by Loy by ‘\ L v
o' Invariant Massikinfit)
It] =(2.6-3.4)
2Pi_tu_24
300 — Entries 29362
o — Total_fit Mean 1.34 |t| =(3.4-4.6)
F Std Dev 0.4389 o ] 2Pi_tu_34
250~ x2/ ndf 55.88 / 45 E Entries 9477
E Prob 0.1282 e — Total_fit Mean 1.344
200/ const 15.93+1.16 160 Std Dev 0.4295
- po -102.1+4.7 F H+ %2/ ndf 19.24/16
o pi 2525 +6.2 140 }[ Prob 0.2564
150 — F 1[ const 8.21+1.36
- HH 120~ * po 86.26 + 6.08
g ! g pt 189.6 + 9.8
100 *ﬁ * 100~
- i, o hy
50— M HWH 60— + HJ[
o Pty =
r K A \ Integralr ﬁé‘mmaa-_sz;s 40 F J[+ + ,
Eeaa Lo b v b b b v b L -
00 i
0 1. X 4 C
m Invariant Mass (kinfit) oF *'*jA N Imeg"‘lﬁﬁ svhansssn,
Ev v Lo b b b v b v b v Lo
0 5 e

w7 Invariant Mass(kinfit)

11/20/23

Bhesha Devkota

SRC/CT MEETING

10



[t| =(1.0-1.4) [t| =(1.4-1.8)
2Pi_tu_09 2Pi_tu_12
10000 — ) Entries 1625979 C ) Entries 756837 | For First 3 histogram :
= — Total_fit Mean 1.378 2500 [— — Total_fit Mean 1.58 > 250
Il d D 0.6437 C d D 0.6303
8000 szt/ ndt 403.6/ 91 = szt/ ndt 283.4/ 91 Po
- Prob 6.207e—41 2000 — Prob 1.267e-21
— const 1277 £5.6 C const 295.7 + 3.0 .
B po 819.7 £24.9 C W,ﬂ”m"# po -237.3+148 | For last 2 histogram:
snooj pl 530.8 +34.5 1500 — |Im|+ T ”WW P 1067 £21.9 + < 35° - < 35° > 25/200
C const_fo 220.7 + 6.8 - fiwi’q f 'Im const_fo 5072 +453 | U g y Uy » Py
L C iy,
4000 — 1000 — %
L N TR C "
B .. DU ™ C 4 M“'ﬁ.
2000 — o s00—  h "
C ‘\. M“"-..’, C .p'. Yy i
‘m"w, — +
o [ : ' Integral: 139964 +/- 374 1T ol ! ' ' Integral: 32408 +/- 180.0250™ B o,
. Clv b e e e b L Cl e e e L b
0 15 ; 4 0 15 ; 4
' Invariant Mass(kinfit) n*n Invariant Mass(kinfit)
|t| =(1.8-2.6)
_ 2Pi u_23 ioa.
- ; ) Entries 489629 It =(2.6-3.4) .
—— W—Total_ﬂt Mean 1.704 - - 2Pl U It =(3.4-4.6)
— Std Dev 0.5833 C ) ntries | 2Pi_tu_34
C C 22/ ndf 357.5/ 44 250~ —Total fit | Mean F Entries 10577
C 4 Prob 0 C Std Dev oo — Total_fit Mean 1.308
2000 — by const 154.2 + 3.8 B ¥/ ndf L Std Dev 0.4307
C +++ po —659.8 + 20.1 200— Prob r %2/ ndf 41.55/16
c 1 p1 1770 £32.0 C const L H Prob 0.0004609
1500 — *JW const_f0 72.36 £7.00 - po 150 — + H const 10.72 +1.52
: - BERE VA A AT
1000 — # - M - + i Jﬂl p 5 + 10.
E hﬁ 100} “ e + Jﬂl
[ "t — -
o : h ; i
i B d : Integral: 8452 +/- 91.9348 **&Mﬁ%'% 50 F Hﬂh * <) L J[ J( +
O T T, B W{ - ﬂ#{
0 05 ! = 2 25 ® eox Invariant Mass(kinfi) B Int ﬂtw{'&bu- 32,4037, roo N +++ "
- H n H s g -
ELL L R vy of W S e,
@ Invariant M: 0 0° ! e 2® 7(‘7:':?nvariant?\)I5ass(kinﬁt;f
11/20/23 Bhesha Devkota ~ SRC/CT MEETING 11




9000

8000

7000

6000

5000

4000

3000

2000

1000

2000

1500

1000

500

N

<

=(1.0-1.4)
] 2Pi_tu_09

Entries 1395811

—Total_fit Mean 1.338
Std Dev 0.6375
%2 1 ndf 429/ 91
Prob 2.803e—45
const 1136 £5.3
po 837 +23.5
pl 273 +32.3
const_f0 199.9+6.3

S o
T WMKM

i,

e,

Integral: 124507 +/- 352.

=3

\ll\\\\\\l\\\|\\||\\||\\|\\||\\\\\\ll\
0.5 15 2.

ﬂﬂ# ﬁ

7' Invariant Mass (kinfit)

2500

2000

1500

1000

500

It =(1.4-1.8)

=]
T

-(1.8-2.6)
] P23
Entries 394019
— Total_fit Mean 1.665
Std Dev 0594
“p o / nof 2483 /44
i Prob 2.649e-30
i& const 1544 +3.7
' po 5253 % 18.7
B |t 1457 +29.7
% |_const o 48.22 +6.44
r'#
y
H,
LA

ke it
Integral: 8461 +/- 91.9837 e e ]

o

T R T S N B R
05 15 2

4
7' Invariant Mass (kinfit)

S

2Pt 12 2 . .
e utz | For First 3 histogram :
— Total_fit M 1.531
- Std Dev 0637 | P > 25°
¥  naf 224.2 /91 0
Prob 3.042¢-13
const 2785+29
po -1345+138 .
s pr sez+203 | FOr [ast 2 histogram:
" *WW‘W’M const_f0 41.08+4.16 N o . R o
W, m*, < 35° m, < 35°% p, > 25/20
Wﬁw
oy,
d"m
W,\
Integral: 30527 +/- 1747153““““’\'.\.,. u
|\\n‘|5||\\\\\||1\5\|\\||\\\|\\|\\\|\\\|\\|
' Invariant Mass (kinfit)
It =(2.6-3.4) _ [t =(3.4-4.6)
] . 2Pi_tu_2¢ ] 2Pi_tu_34
] Entries C ] Entries 8903
— Total_fit Mean 160 * — Total_fit Mean 1.28
Std Dev = Std Dev 0.4277
x? / ndf O 140 ¥?/ ndf 5.277 /16
P C Prob 0.9942
prob 9. 1205 }[ H}l const 8.584 + 1.30¢
po 78. C po -71.711 6.3¢
78 o0 + p1 170.7 + 10.C
EE i
80— + #
60—
| o i
b o= i
HH of. A Integral 835.- 15.3297
|nteg$ai*j*dﬁ5wgg,ss43 P ‘oﬁs‘ e ‘1\_5‘ ol ‘2!5‘ L 3\ L ‘3ﬁ5‘ o
m*w Invariant Mass(Kinfit)
25 3

3.5 4
' Invariant Mass(kinfit)

11/20/23

Bhesha Devkota

SRC/CT MEETING 12



Cross_section ratio (He4/D2)

Cross_section ratio (C12/D2)
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Creuterium {Signal's width) ) Helium (Signal's width)
g :a;_ g :__4____? ________________________________________
o ACOLRCTIRIITIEENN SESRRRRRPRMR FEpES § H
o -15— b + o l— H :
GI:iZu IR TN T N T T T N N T T T T N O T T N O . I:II:E_Iu (IR TN T N TN T [N N TN N T T T [N T T T O Y N 1 |?| 1
Carbon (Signal's width)

E Absence of theta angle cuts for pions
3 indicates background non-conformity to a
i linear polynomial of order 1.

S+ Evidenced by the Rho0 meson width
Ew-':"' ----------- +| -------- observed outside this range.
E To fully understand how the background
.. !L-L behaves at high |t| we need to include a more
e caron b complex quadratic background.
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Deutarium {Signal's width) ) Helium (Signal's width})
U TP .
go's— . ’ H E ’
e L .
3 i * Cut applied to Theta angle <35 shows
R B B T S background conformity to a linear polynomial of
R o order 1.
T e * Evidenced by the observed width of the RhoO
L I meson within this range.
g oEp |
gc-'s__
R0 T ST IL _______
c.'a:— + |
c-':E— l
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Parameters are set free while doing fitting.

Cross_section ratio (He4/D2) Cross_section ratio (C12/D2)
1 1
0.9 0.9
0.8 0.8
0.7 4 0.7

Cross_section ratio
o
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‘I\\I|\I\\|\\I\‘IHI‘\IH|\II\’HII‘IHI‘HH

Cross_section ratio
o
[,

‘I\\I|\I\\|\\I\‘IHI‘\IH|\II\’HII‘IHI‘HH

{
0.3 0.3
0.2 0.2
0.1 0.1
o=l Col e e e e = Col ey e Ly
1 15 2 25 3 35 4 1 15 2 25 3 35
It] (GeV?) It] (GeV?)
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Fitting Parameters are set Free.

Cross_section ratio (He4/D2)

Cross_section ratio
o
[,

Cross_section ratio (C12/D2)

Cross_section ratio
o
[,

0.2 0.2
0_1: 0.1:
-~ TR R—r G = G B T - B
It] (GeV?) It] (GeV?)
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Cross_section ratio (He4/D2)

Cross_section ratio (C12/D2)

09— 09—
08 08
g 07 f— [ % g 07 f—
s - s -
§ 06— § 06—
Y= % o5
4 = 4 = ¢ {
O 04— O 04— N
03— 03— '
02— 02—
0401 [ I Ll | oqCLl 1 [ I Ll |
1 2 25 35 1 15 2 25 35
It (GeV?) It (GeV?)
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Backup Slides
Simulation(Fit)
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[t =(1.0-1.4) [t| =(1.4-1.8)
2P 10 09 _ 2P 10 12
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