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Outline !

s Short Range Correlations (SRC);
®  Motivation and goals of the experiment.

Experimental Set up

&  R’B Setup and (p,2p) kinematics.

Calibration and analysis

8 Vertex reconstruction FOOT-CALIFA
@ Fragments identification with MultiDimensional Fit (MDF) functions;

@ (o, 2p) analysis.

Perspectives
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PROBING SRC

* High relative momentum and low centre
of mass (c.m.) momentum pairs;

* SRC are mainly proton-neutron (pn) pairs;

* pp/pn ratio does not change with A;

* The fraction of high momentum protons
increase with N/Z.
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Experimental Set up

12
C(p 92p ) tverse kinematics
16C( p,2 p) wikth hadronic prabé
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~ tracking and momentum of the two
scattered protons under large laboratory
angles
pair-recoil nucleon (n or p) momentum;

A-2 fragment momentum
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® New single-sided silicon tracking system used for the

first time in R>B for proton tracking, fragments ID and
vertex reconstruction ;

® 640 strips, 10x10 cm? active area;

® 150 um thick;

FOOT Mapping s509/s522
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Previously... g

Vertex situation at the R°B Analysis Meeting in
Catania (Nov 2022)
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(p,2p): reaction vertex
(p,zp) VERTEX reconstruction ll

Challenges
@ High beam energy and intensity; 16, — 0| < 300 Obd1 caLiFa
® High background and noise level (delta electrons |l — | <3

and baseline fluctuations);
@ Low proton energy deposited.

FOOT point

v Minimum distance between al possible
combinations of FOOT tracks from the
left arm and right arm;

v Matching with CALIFA angles.

pRp kinematical region
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(p,2p): reaction vertex
(p,zp) VERTEX reconstruction ll

Challenges
@ High beam energy and intensity; 16, — 0| < 300 Obd1 caLiFa
® High background and noise level (delta electrons |l — | <3

and baseline fluctuations);
@ Low proton energy deposited.

0.0

FOOT point

v Minimum distance between al possible
combinations of FOOT tracks from the

left arm and right arm;
v Matching with CALIFA angles.

pRp kinematical region
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(p,2p): reaction vertex
(p,zp) VERTEX reconstruction ll

Challenges
@ High beam energy and intensity; 16, — 0| < 300 Obd1 caLiFa
® High background and noise level (delta electrons |l — | <3

and baseline fluctuations);
@ Low proton energy deposited.

FOOT point

v Minimum distance between al possible
combinations of FOOT tracks from the Verto

left arm and right arm;
v Matching with CALIFA angles.

pRp Kinematical region
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Vertex 1°C
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2 o X-Z correlation;
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= +  No conditions applied;

B = *  Beam was very close to the ring of
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slice_py_of htemp
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Vertex 2C

‘= 30— —{70
E r
— —160
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S T X-Z correlation:
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F Beam was more centred at the centre
" of the target.
-30—
B I 1 1 I 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 l 1 1 1 I 1 1 1 I 1 1 I

340 360 380 400 420 440 460 480 500 520
Z Vertex [mm]

w
o

X Vertex [mm]

o
IIIIIIIIIIIlIIII|IIII|IIII|IIII|I

Condition on TOFD charge 5;
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12C
_

_ . slice_py of htemp
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* Find an expression to correlate the
independent observables (positions) with

F10 @18deg dependent quantity(momentum) with a least

(vacuum)
) squares fitting procedure.

F3a
(vacuum)

Y 4>_ Z i
1325n@1GeV/u m
\\_!il.' “.‘,‘- -

% The function can then be used to compute
~ the quantity of interest (PID, momentum,
angles ...);
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MDF Tracker

$522 fragments tracker

Developed Tracker code for $522;

e Initially incoming with FOOT
detectors-> High humber of global
tracks multiplicity;

* Input vertex given by MWPC to have
a view of the fragments detected and
have an idea on the number of

fragments;

Put together tracks from Fib31 and
Fib33:

Alignment in progress.

irfu
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O (p,2p) analysis for *C @ irfu_|

“C(p,2p)
2C(p.2pyB | Opening Angle

350
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200 »  PID for '*C with vertex;

150 e Select the *B isotope;
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(p,2p) analysis for '“C @ irfu_|

160

140

120

PID for 12C with vertex:

100

Select the !B isotope;

80

Very strong effect of the
fragment selection in the
opening angle.

60
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(p,2p) analysis for '*C !

Scattered

Selectivity of the QF mechanism: proton
missing mass M,iss and missing
momentum Ppyss;

proton .
Target proton 2 A-2 residual

Beam : \\ nucleus
3 @ L« ‘ ) s —*—\——,‘:—-‘
\ \\Q

e

Missing momentum important to constrain

Knocked-out proton

SRC kinematical region;
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(p,2p) analysis for '*C

Scattered

Selectivity of the QF mechanism: proton
missing mass M,iss and missing
momentum Ppyss;

Target proton proton

| /’ A-2 residual
Beam : \ﬂ nucleus
. AR S
=

\\;"\j.""

Knocked-out proton

Missing momentum important to constrain

SRC kinematical region;
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(p,2p) analysis for 2c @ irfU_|
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O (p,2p) analysis for *C
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Perspectives

Detector alignment with the tracker and fragment momentum;

3 Proton (RPC) and neutron (NeuLAND) identification and
' momentum reconstruction:

L_J QE scattering selection, IE + FSI rejection;

Identification of SRC using Piss and A-2 fragment selection;
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