Reaction Filter Stage YA - 7w p (X)

Flags: Vertex and Momentum constrained, 4 beam bunches on each sides of
prompt peak, 2 Extra tracks and 5 extra shower: B4F4T2S5

DSelector Stage L00S€ CUts - |
CL > 0.0001 , beam energy > 6.0 GeV, Extra tracks = 0, Missing Momentum < 350 MeV , 2 accidental peak

on each side of prompt peak.

- Base Criteria
t min t max Proton angle

- Confidence Level > 0.001 / e nt \ ] 12 > 25 degree
- Beam Energy [6.5,10.8 GeV] /,’p - 19 14 > 25 degree
- Extra Tracks = 0 E /V\/VV\/\/VPC)\ 1.4 1.8 > 25 degree
- Numbers of Shower = 5 A—— i 1.8 2.6 > 25 degree
- Proton Vertex [52,78] cm \ & 4 26 3.4 > 25 degree
- Missing Momentum < 300 MeV/c 3.4 4.6 > 20 degree

Selection cuts have been applied consistently to both data and reconstructed simulations.
05/13/24 Bhesha Devkota ~SRC/CT MEETING 1




2Pi_1

905398

1.366

0.6508

364.7 /119
9.62e-27
784.1+5.4
0.1422 +0.0012
0.7654 + 0.0004
3535+ 14.0
4474 +11.7
79.22 +3.19

T
B
Integral: 88873 +/- 365 ~vwn

3 35 4
Invariant Mass of ©n” (GeV)

2P 3

762545

1.65

0.6292
352.4/119
6.153e-25
269.5+3.9
0.1525 + 0.0027
0.7809 + 0.0009
-240.3+9.8
1013 +10.4
45.82 +2.99

e
Integral: 29353 +/- 251 g |

10<1GeVi<=12

E Entries
6000 — Mean

= Std Dev

C %2/ ndf
5000 — Prob

C const

C sigma_rh0
4000 - mean_rh0

C po
3000 — p1

= const_f0
2000 [—

C . -.xw"n‘*'-'-"mm
1000 |— Vo,

: -,

o
0 2 25
14<1GeV <=18

2500 (— Entries

— Mean

C Std Dev
2000 — %2/ ndf

C '* Prob

E MH I|||I const

= \] sigma_rh0
1500 — mean_rh0

= pﬂ

C p1
1000 — .\' const_f0

C LY

r , b
500 — 1

E .l'llv *.'l'.

= ! ",

o
L L Lo b by 1
0 0.5 15 25 3

4

Invariant Mass of 1 (GeV)

12<1Gevie=14

2Pi_2
= Entries 627122
3000 — Mean 1.502
C Sztd Dev 0.6568
= %2 / ndf 211.8/119
= Prob 3.5036-07
- const 397.6 +4.2
2000 — sigma_rh0 0.1507 +0.0020
- mean_rh0 0.7711 £ 0.0006
E po 32.32 £10.43
1500 [ p1 554.8 £ 9.6
- const_f0 45.13 +2.68
1000 — 'l'A'.'l‘m|
= ",
500 — -
C ‘—"f-..
ol Integral: 43944 +/- 270 e __
— ?\_‘H.\....é‘.‘.&\swwé
Invariant Mass of ©n” (GeV)
1.8<-1GeV <=2.6
2P 4
C Entries 520373
1600 [ ||| ¥ Mean 1777
C M |w Std Dev 0.5654
1400 | \ 2 / ndf 397.7/119
C ‘ Prob 1.007e-31
1200 — | \| const 48.06 +1.84
C | sigma_rh0 0.1039 £ 0.0048
1000 — mean_rh0 0.7836 + 0.0020
E po -396.8+6.5
800 — p1 985.8 + 8.4
E il const_fo 13.44 +2.49
600 [— y
£ §
= I
400 - ""u
200 — '
C W .
o Integral: 5886 +/- 168 o o
T I L [ N R I R R B
0 0.5 i 15 2 5 3 4

Invariant Mass of 1 (GeV)
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2.6 <-tGeVi<=34

Entries

88675

== o it i
300 —— ||| | | | | | %2/ ndf 84.73/ 86
o ||||“||«|l|||| hl|ﬂ|ll,al ||||||| S
200 = | mean_rhD 0.7657 +0.0054
e i "'”"m| Ei e
50 % iI "'"*'i‘"w.,.,. .

o 03 % E e e 3‘ T Ina\:gnan; Masls. of 1r1r (claevf

3.4<-tGeVi<=46 —

= ;

g |||;h|N|H by, | £ .
13 Pl !'”u"u'u'uhlh
100 [— i b1 SS0td 517

E |H|||||||||h||l”| | | |||H||| |p2 51 142499
50— {llHH |I| |

— | i|||||||H| *I“

. Integral: 0288 +/- 32 {" " LN T G P S VAT R

B_ 0‘5 !l 1|5 I 2‘ I | | | 2.‘5 I | I | 3‘ | | I | Ir?\:S ; Mas‘s of 1‘[*1[’ [(;E\f)4
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04— . *  Efficiency of *H
- . +  Efficiency of *He
0.35— + .
= ) + Efficiency of ?C
03—
- .
, 025 .
02—
0.15|— .
0.1— o
4} | ‘ | | | | | | | | ‘ | ‘ | | |
1 1.5 2 2.5 3 35 4
-t (GeV?)
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Luminosity = flux * Target Length * Number Density

o — N signal
Nucleus | Tagged Photon Flux (10'2) | Tagged Luminosity (pb~'-nucleon) o _!: W E X B( Pﬂ —3 ;T.I'+J'|'.'_)
Deuterium 13.17 33.98
Helium 30.8 63.80
Carbon 49.46 97.73 T(*He) = —CHo)
Ten)
Table :Tagged flux and luminosity for each target, with beam photons having energies T(%C) = Sea)
T,
between 6.5 and 10.8 GeV CH)
_ N avogadro(Particle/mole) x target mass density(gm/cm®) lem?
Number Density = pn = : . 22
atomic weight of proton(gm/mole) 1 x 10?* barns

Source: Hao Li's Dissertation (Glue X)
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- *He/*H
- '*C/*H

Cross_section ratio

_.JH\|HH‘HI\‘I\\I‘H\I‘\IH‘HH‘HH|HH

Only statistical uncertainties from data yields are considered for this calculation.
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Efficiency: Before Efficiency:After

0.35— ., « Efficiency of 2H 04— « Efficiency of 2H
- + Efficiency of “He F + Efficiency of “He
03[ + Efficiency of 'C 035 + Efficiency of 'C
C 03—
0.25— £
v - ' o 025
02— E
F 02—
0.15— E
- 015/ —
01— : 01— :
_11‘,.\1{5”.\é. Hzﬁslzwme\‘ll '3}5” .‘\“ —|1\‘|\J\‘|\J| ,lzﬁsu,l\.l P .‘\“
I (GeV?) - (Gev?)

Cross-section ratio: Before Cross-Section ratio: After

1 1
= 4 2 = 4 2
- “He/’H - *He/H
E 12~ 2 = 12 12
= ‘. - +
o * CPH or | CPH
o 07— g 07— "
g E . g C +
S 06—, ‘. S 06—+
8 t + 8k t
o 057 o 05
8 E 8 E
S 04— . 9] 04— +
EL t . i
03 03—
02 02—
I R S I E T S B I T U E T E T N B S I
015 15 2 25 3 35 4 01 I
[t (GeV?) [t] (GeV?)
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t min t max Protonangle Confidence level Missing Momentum

1.0 1.2 > (25, 27.5, 22.5) degree > (0.001, 0.0011, 0.0009) < (300, 270, 330) MeV
1.2 1.4 > (25, 27.5, 22.5) degree > (0.001, 0.0011, 0.0009) < (300, 270, 330) MeV
1.4 1.8 > (25, 27.5, 22.5) degree > (0.001, 0.0011, 0.0009) < (300, 270, 330) MeV
1.8 26 > (25, 27.5, 22.5) degree > (0.001, 0.0011, 0.0009) < (300, 270, 330) MeV
2.6 3.4 > (25, 27.5, 22.5) degree > (0.001, 0.0011, 0.0009) < (300, 270, 330) MeV
3.4 4.6 > (20, 27.5, 22.5) degree > (0.001, 0.0011, 0.0009) < (300, 270, 330) MeV
dHist:t-(1.0-1.2),CL > 0.0010, Pmiss < 0.30 ,Angle >25.0 dHist:t-(1.8-2.6),CL > 0.0010, Pmiss < 0.30 ,Angle >25.0

Mean 1.366
StdDev  0.6506

Mean 1.777
StdDev  0.5654

1400
5000

1200

4000
1000

3000 80

S

60

S

2000
40

=]

1000
20

S

=)

QJ‘\\\I‘\IH[I\H‘HH'HI\‘\HI‘\II

\‘H\llll‘l\\‘\\\‘\I\l\ll‘l\l‘\\\‘l\

=)

=)
o
o
o
o
n
o
©
[
o
IS
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07651 - Donne
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H111012,5L 5 03011, P <
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H111012)CL 09008 P <
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GG L8 28 CL  BOUTE, P < |

20

128G 5 0

18 28, CL 0000, P <

i
54 Do
£ v
Bt

LB 28,CL  BOUTE, P < |

1182 0L5L » 00011, P < |

18 28,L 000, P <

a

41 £ 1
107 B0180
7851 - 000t

ooz
osse0
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1.0<-tGeVe<=1.2

B 2Pi_1
— | Entries 905398
Range for calculating 6000 — \ Mean 1.366
yields. - | Std Dev 0.6506
— | x2 / ndf 364.7 /119
- (0.62-0.92) 5000 — | Prob 9.62e-27
‘ - | const 784.1+5.4
~ (0.54-0.92) 4000 | sigma_rh0 0.1422 +0.0012
\ — | mean_rh0 0.7654 +0.0004
- (0.66-0.92) - i po 353.5+14.0
- (06-0.828) O | E;nst fO ;372; f 21311.;
— | _ 22 +3,
- (0.6-1.012) 2000 , i
: 1 | i gt — Mlﬂhh}"l"*" -
: W } : b bt i 'o"'H"}"m'hu'ﬂu
1000(— ., e,
o, | | | | | T A |
0 0.5 1 1.5 2 25 3 35 4

Invariant Mass of n*x (GeV)
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» Currently addressing systematic uncertainties.
~ Next step: Reviewing background generator (bggen) data.
~ Concurrently working on the analysis note.

~ Also in progress: Documenting scripts.
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PID Selection Timing Cuts

Timing Offset

Particle 1D
BCAL/RF | TOF/RF | FCAL/RF | SC/RF

Charged Pions | + 1.0ns +05ns | +20ns | +25ns

Protons + 1.0 ns + (0.6 ns + 2.0 ns + 2.5 ns

Particle 1D | CDC dE/dx Cut (keV/cm) | Combined dlE/dx Cut (FDC,SC. TOF)

Charged Pions | (<3 +exp(=7|p|)+6.2 Not applied

Protons (> 225 +exp(—4|p))+1 Not applied
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Pmiss = (Emisss ﬁmiﬂs)

22000 —
20000 —
16000 ;_ Py, : Four momentum of the photon beam,
16000 —
A Py+, Pr—, Pp - Four momenta of detected final state particles.
14000 —=+=
=c
i = » Looking for events only for the mean-field
800 region.
6000 — . . vl s
= » Selecting missing momentum less than 300
;= MeV to remove events originating from
= | | | | the Short-Range Correlation(SRC) region.
g -0.5 0 0.5 1 1.5
Missing Momentum

Plot: Missing Momentum distribution.
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Invariant Mass distribution of Reconstructed MC

Counts

1.0<tGeV <= 1.2

80000~
g 1.0<t<=1.2
70000
0000 —
50600
oc0a]
30000 — .
20000[- Dot
1ncon|- [
)X= \‘r—v—v—\ [, L
05 1 15 2 25 3 35
Inveasiant Mass of = (Gew)
18<-tGeVic=26
s000
| 1.8<-t <=2.6
4000 — II
)
Y
ana0 '
II
2000— " iy
TN
1000~ H
: \er .
0 AR ol ..HIHHT\M.\
55 1 s z 25 3

© da
Invariant Mass of 2°x (Gav)

12<-1GeV’ <= 1.4

25030:—
znn:ﬂ:
15000 —
ILIIIX]E—

=00 -

1.2 <t <=1.4

‘\K\P—w—r\l L

ZSCUi—
20—
'ECU:—
1000~

500 —

ST

(1]

L
05 1 ] 2 25 3 35
Invariant Mass of 1'% (Gai)

26 <1 GeV <= 3.4

Mo 2.6<t

SRR I A A
[ 1 15 z 25 a 35
Ivariant Mazs of 7% (GaW)

14<tGeVie=18

14000 -
]2DL();
wum_—
BOCO :
B0CO i
4000 :

2000 —

1.4<-t <=1{8

3

<=3.4 o

4000 -

A i e T e e
[ 15

34<t<+4.6
m
A\
Lo
fo
u". \\
! \I
Y
.f/ \-.
.|_|.I.'(;|II‘\\|‘T’.’.".Iw||||||...|||||\ i

a5 2 25 3 35

Invariant Mass of == (Gev)

34<tGeV =46

B a ac El
Invariant hass of 7% (Gel)

Invariant Mass of (n* n")

Plot: Invariant Mass distribution of simulated events for helium targets before applying

angular cuts on proton candidate
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el 1.0<t<=1.2

HO000|-

70000

50000

40000

3nnon

20000

10000

10<1GeVie=1.2

11 I A
0.5 1 1.5 2 25 3

L
35
Inwariant Mass of n°x (GeV)

18<-1GeV <=26

oD

I 1.8<t<=2.6

25 a a5 4
Inwariant Mass of m'x (GaV)

12<t1GeVie=14

i

1.2<t<=14

25 3 35
Invariant Mass of ="n [GeV)

26<1GeV* <=34

2.6<-t<=3.4

(nvariant Mass of fn® )

14000
s2000[-

10000

1.4 <-tGeVie=18

=)

1.4<—t <:1.8

I
1 15 2 2.5 E] EX
Invariani Mass of n°x (Gel)

34 <-1GeVi<=46

ok | 3.4<-t<=4.6
400 \

300} ||

200 il \

100 !

5 3 a5 4
Invariant Maes of w'x (Gal)

Plot: Invariant mass distribution of simulated events for helium targets after
applying selection cuts on proton candidate
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o ) 2 0
(TA — p}{_} (laet\lf GeV? for Bproton > 20°& 0.6 < M_,, < 0.92 m

1 1.0 <|t|Gev2<1.2

\YERLENEINNEREL ]S
“t” is defined in terms
of beam photon and

|"l

2 12 <|t| Gev2<l.4

[T IIIIII| S0

I.’l.

the final-state particles = “v'""“""u.ﬂ s 3 14 <|-t]| Gev?<1.8
3 if W || I 4 1.8 <|t| GeV2<2.6
- m H ‘ S 26 <|t| Gevi<ia
0? - 7 5 A 6 3.4 <|-t]| GeV2<4.6
| -t] Gev? e
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