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An experiment focused on hyperon production was carried out with the upgraded HADES spec-

trometer. The upgrade includes a new Forward Detector system (FD) consisting of two PANDA-

type Straw Tracking Stations, and an RPC. The measurements were performed with a proton beam

of ?140< = 5.3 GeV/c impinging onto an LH2 target. Proton-proton elastic scattering events were

selected based on kinematic observables, and demanding that one proton was detected in the FD

(\�� < 6 ◦), and the other proton was measured in the HADES acceptance (18◦ < \� <85◦). The

number of elastic events, corrected for acceptance and reconstruction efficiency, is used to deter-

mine the time-integrated luminosity recorded during this experiment. The measured differential

cross-section 3f as a function of the square of the 4-momentum transfer C is well described by a

function of the form df/dC = �4−� |C | , from which the optical point � = df/dC
�

�

C=0
and the nuclear

slope parameter � are obtained. Here the proton-proton elastic scattering event selection will be

explained, and preliminary results of � and � will be presented and compared with existing data

from other experiments.
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1. Introduction

Measurements of total and elastic cross-sections across a wide range of energies and angles are

needed to achieve a detailed study of proton-proton hadronic interactions. The differential elastic

scattering cross-section is commonly expressed as [1]:

df4;

dC
= | 5� (C)4

8Uq (C ) + 5= (C) |, (1)

where C is the square of the four-momentum transfer, and 5� and 5= are the Coulomb and nuclear

amplitudes, respectively. Eq. 1 can be decomposed into a Coulomb contribution �, a nuclear

contribution = and an interference contribution 8=C as [1]:

df4;

dC
=

df�

dC
+

df=

dC
+

df8=C

dC
. (2)

The C region in which the elastic scattering reaction is measured defines which of the contributions

in Eq. 2 dominates. At the energies of the HADES measurements, the dominant region is the

nuclear (hadronic), defined as:

df=

dC
=
f2
)$)

(1 + d2)4−� |C |

16c(ℏ2)2
, (3)

where � is the nuclear slope parameter, d is defined as d ≡ '4 5= (0)/�< 5= (0) and f)$) is the

total elastic scattering cross-section [1]. These parameters have to be experimentally determined.

Measurements at different regions of C are needed to have access to all parameters that characterize

df4;/dC. For instance, measurements above the Coulomb-nuclear interference region provide access

to �, whereas the d parameter can only be determined within the interference region. Given the

well-defined kinematic constraints of proton-proton elastic scattering [3], specific event selection

criteria can be applied to identify these events. For HADES, a subset of these events referred to

as HF are defined by one proton detected in the main HADES acceptance (18◦ < \ < 85◦) and

the other in the Forward Detector (FD) system (1◦ < \ < 6◦). These are used to assess the newly

implemented FD’s performance and determine the integrated luminosity L during the February

2022 production run. In addition, in this nuclear-dominated t-region the differential cross-section

is well described by an exponential function of the form df4;/dC = �4−� |C | [1], giving access to the

optical point � = df/dC
�

�

C=0
and to the nuclear slope parameter �.

2. The Forward Detector

The Forward Detector (FD) system was installed in HADES in 2020. It consists of two Straw

Tracking Stations (STS) for charged particle track reconstruction and a Forward Resistive Plate

Chamber (FRPC) used for time of flight measurements. The FD system increases the polar angle

acceptance of the HADES spectrometer to the region 1◦ < \ < 6◦. Detailed feasibility studies of

hyperon channel measurements showed that the FD system is crucial for hyperon reconstruction

[2]. A diagram of HADES, including the FD system is shown in Figure 1.
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