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DATA SELECTION

030333 030334 030335 030336 030337
030728 030949 030564 041155 040903
041615 051556 041386 051011 051013 050766)
Ey > 7 GeV
3 Charged Tracks (-,+,+) = (7, 7", p) (Hypothesis)
Probability of being (z~, z*, p) > 1E-4 based on the timing information.

Vertex fit (Coming from the same vertex)
CL>0.002 (Confidence Level of the vertex fit

79.8cm < Z < 85 cm: Kapton and Al endcaps selection

vertex
|dE| < 1 GeV, wheredE=E +m,—E,—E .- E, -

thx pov. ZCenter
+ < 2n
29.9792458

In-time Photons Af =1 — <IRF

t : Time from the vertex fit
ter : Time from the beam to the center of the target

Z

v

Z

center

. . Z position from the vertex fit
: Z position from the center of the target (65 cm)




yp = pp = T AP
CANDIDATES

e Mass of the reconstructed rho: 0.6 < m, < 1. [GeV]

e Coplanarity between p and p: 150 < A¢(p — p) < 200 deg

e The remaining improperly reconstructed #* and p can be

removed by using: mjf_p > 4 GeV? and keep most of the
t> — 1GeV’GeV, u > — 2GeV’GeV

t=—(P,—P) whereP,=P,.+P,
s=(P,— Pp)2
u=—(P,—P)




Yyp = pp = T AP
SIMULATION

Generated for *He

Two components Mean Field (MF) and Short Range Correlation (SRC)
Uses hdgeant4

All events in the simulation was from the center of the target.

The simulation events have been selected using the same logic than the
data. (Requirements for the event selection)




+ Data

RECONSTRUCTED EVENTS MF+SRC Simulatio

MF Simulation

SRC Simulation

masspimp -
. masspipp
Entries 134 Entries 134

Mean 3.149
Mean 2.759
Std Dev 0.5486 Std Dev 0.6573

massrho
Entries 134
Mean 0.7885
Std Dev 0.0944

M,.,

2 3 4 2 3 4
Mass = p [GeV] Mass © *p [GeV]

deltaphi deltaphipimp deltaphipipp
Entries 134 Entries 134 Entries 134

vean 178 | Ag(z* —p)| [Ap(z™ —p)| [Sete 27

Std Dev11.25 Std Dev_ 22.88

200 ,220 300
A ¢(p - p) [ded] A ¢(m - p)[deg] A (n - p) [deg]
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ACCIDENTALS SUBTRACTION

hdtall

Entries
Mean
Std Dev

1123
0.257
8.594

In-time Photons

Accidentals

1
g Z Out — time — Photons

Ll

-5 0 5
At [ns]

Only in-time photons are selected




ACCIDENTALS SUBTRACTION

EXAMPLE

ht ht
Entries 162 B Entries 125

Mean 1.401 i Mean 1.54
Std Dev 0.4843 Std Dev  0.3881

All In-time Photons
After Accidentals
Subtraction

After

Accidentals Accidental

Subtraction

hkmiss
Entries 124
Mean 0.3384
Std Dev 0.2657

Entries 162
Mean 0.3384
Std Dev  0.2732

After Accidentals
Subtraction

All In-time Photons

Ill!lllllll]llllllllll

Accidentals

llllllllllllll

1.2 1.4
Kmiss [GEV]

o
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+ Data

DATA VS S I M U LATI O N MF+SRC Simulation

MF Simulation
SRC Simulation

ht

Entries 125 hu —
1.54 -

I\S/It?jalgev 0.3881 I\E/Ir::r? ® 1;?651 Entries 134

- b Mean  17.97

Std Dev_3.314 Std Dev_3.019

_ 2
u=-—(P,—P)

10 15 20 15 0

hpmiss hemiss —
Entries 125 Entries 125 pmlssm|;125
Mean 0.5459 Mean  0.808 II\EAr;tgr?s 09510
. 0.4406 :
R Std Dev Std Dev 0.1434

pmiss = Epmiss - ZPmiss

P 1[GeV]

miss




+ Data

DATA VS S I M U LATI O N MF+SRC Simulation

MF Simulation
SRC Simulation

hpmissplus —
Entries 124 hkmiss
Mean  0.606 Entries 124

Mean 0.3384
Std Dev 0.8104 Std Dev 0.2657

- \/ p%niss,L+m22? 1
i pr—niss(Qmp - pr_rziss)

+ -
pmiss . E + Pz7pmiss

Pmiss

hpmissperp
Entries 124 hmmiss

Mean 0.3011 Entries 102

Std Dev 0.2609 Mean 0.8162

9 |Std Dev 0.1908

— Dmiss

V]

3

Pmiss1 = (pn+ +Pr- + Py — pfy)L

1. :
Im  1[GeV]
SS

mi




COMPARING PROTON AND NUCLEAR TARGETS

< 85 cm +Data . 60ecm < Z

vertex - 70 cm

+Data « 79.8cm < Z

vertex

MF+SRC Simulation Proton Simulation

massrho massrho

MF Simlllati(nﬂ Entries 134 Entries 230
: Mean 0.7885 Mean 0.808
SRC Simulation

Std Dev 0.0944 Std Dew).09262

M . -

n'w

hpmissperp
Entries 124 hpmissperp
Mean 0.3011 C Entries 407
Std Dev 0.2609 = Mean 0.1493
C Std Dev 0.1766

Pmissl = (pﬂ'+ + P+ Pp — p’Y)J- E PmissL = (p7r+ +Pr- T by, — pfy)J_




COMPARING PROTON AND NUCLEAR TARGETS

. D?ta S © 79.8cm < Zvertex <85cm * Data « 60cm < Zv
MF+SRC Simulation Proton Simulation

MF SimUIation hkmiss ] hkmiss |

Entries 124 Entries 407
Mean 0.3384 Mean 0.1675

SRC Simulation . \/ DRyigs,. +m3 810 Dey 02657 i
miss — Mp

<70 cm

ertex

—1

- (9 e 2

pmzss( mp pmzss) L - \/ pmiss,J_ + m22?
miss — Tlp

pr_niss (2mp - pr_niss)

=

Kk [GeV]

miss

Entries 408
Entries 125 . Mean x 13.59
Mean x 14.9 Meany  0.8996 [
Meany 0.9497 ' StdDevx 3.058
Std Dev x 3.215 ’ Std Dev y 0.09441
Std Dev y0.1297

: 25 30
25 30 lul [GeV?]
lul [GeV?]




VARYING || CUT

> — 1GeV2 [ > — 1.5G€V2

hpmissperp hpmissperp '
Entries 124 Entries 34 nEAr:Qs - 8108
Mean 0.3011 Mean 0.3302 .

0.4114
Std Dev 0.2609 Std Dev 0.3265 Std Dev

hpmissperp

Pmissl = (pﬂ—+ + Pr- + pp - PW)J_

1
T
miss

P [GeV]

hkmiss
hkmiss Entries 33
Entries 124 Mean 0.3944
Mean 0.3384 Std Dev 0.3255
Std Dev 0.2657

—1

pr_mlss (2mp - p;tiss)

[GeV]

k_
miss




