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Neutron response of the HADES time-of-flight detectors
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In the HADES detector, charged-hadron ID is base
mostly on energy-loss, momentum and time-of-flight in-
formation [1]. The latter, in particular, is obtained from [
resistive-plate chambers, the RPC [2], at small polar anglt g,
(15° — 45°) and from plastic scintillators, the TOF [3], at [
large angles45° — 85°). Using data gathered in August «uf
2014 with a secondary pion beam [4-6], we have now als |
investigated the response of these systems to fast neutrg -

In this experiment, aimed mostly at studying baryon res .
onancesim~ + p reactions, ar— beam of 690 MeV/c im- B I o i S e
pinged on a 46 mm thick polyethylene (GHarget. De- M D] 4P Mevil
tecting a coincidentr—x*+ pair in HADES and applying _ . o
4-momentum conservation, the missing-mass distributic’ﬁ@uie 1 ITeft: rrleasured Enlsstrr]g-mass d_lstrlbgnon of
shown in Fig. 1 is obtained. The exclusive reaction on hy? 7 PalfSin ther™ +p — 7~ 4+ 7™ +n reaction. Right:
drogens— +p — 7~ 7+ +n, can be selected by cutting angle anq momentum differences of observed and expected
on the neutron mass peak and thus tagged neutrons M}ﬁutral hits in the HA_DES RP.C' Background from reac-
known 4-momentum can be prepared. The right side ns on carbon nuclei (shown in red) has been obtained in
Fig. 1 shows the difference distributions of polar angle an@} Separate measurement done with@ target.
momentum of these tagged neutrons w.r.t. the correspond-
ing values of so-calledeutral hits observed in the RPC. ‘
As neutral hits we consider isolated hits not associateld wit o
any of the fully reconstructed and identified charged track o
through HADES and we calculate their momentum from | ”
the time of flight by assuming a straight neutron trajectory I [ T )
originating at the event vertex. The remarkably strong cor: I I j\\‘\Zch rod
relations between expected and actually measured hits w @ 2| + 2 Ry
take as proof that we do indeed observe neutron interac I oot I I ﬁk\
tions in the RPC. Similar results (not shown) are also ob- 2 | . \ i
tained for the plastic scintillator rods. I foo® ¢ RPC T I

Comparing the number of actually observed with the I I
number of calculated neutral hits we can determinethe net o= - oo e b0 s e e e
tron detection efficiency as a function of angle and momen D [MeVig] b [Mevic]
tum. Figure 2 shows our preliminary result based on 1/4 o. lab tab
the total available statistics. Neutron detection efficiea
are of orderO(10~2) and both, RPC and TOF, display aEigure 2: Measured neutron detection efficiency as func-
strong momentum dependence. Note that our RPC restign of neutron momentum in RPC (left) and TOF (right).
is consistent with findings from a study done by the R3d he lines are calculations done with the KSU model [8] for
collaboration on their prototype RPC modules [7]. The re2 X 2 ¢m and3 x 3 cm plastic scintillator rods, respectively.
sponse of plastic scintillator to fast neutrons has beegsinv
tigated extensively in the past [8] and calculations ba:sedg ] C. Agodi, et al., Nucl. Instr. Meth A192,(2002) 14
those data are in fair agreement with our result (see Fig. 2). ' A ' ) '
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