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We have measured the 3,H and #,H production using strangeness exchange reaction, 3He, *He(K~, 11°)°,H, 4 \H, as J-PARC E73 experiment at
the J-PARC K1.8BR beamline in Japan. The E73 experiment can provide important information for the 3,H binding energy. A recent theoretical
calculation suggests that the production cross-section ratio(*,H/*,\H) can be used to study the binding energy of the 3,H. We will introduce our
preliminary result with this new method.

1. Introduction 2. J-PARC E73 experiment

» Although 3,H is the lightest hypernucleus, its binding energy has not been = > J-PARC E73 experiment employs the (K-, T1°) reaction. This is a novel

determined yet. Recently, theoretical calculation[1] suggests that the production method to convert a proton into /A hyperon by tagged by 11°
production cross-section of 3,H is strongly related to the binding energy, meson. Hypernucleus of the ground state is selectively produced by this
because of a loosely binding nature of 3,H. In particular, the production so-called strangeness exchange reaction.
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Figure 2: Overview of the setup in K1.8 BR Beamline

v"We will provide the information of binding energy of 3,H and study the
mechanism of the production and structure of 3,H.
[1] T. Harada, Y. Hirabayashi, Nucl. Phys. A 1015(2021)122301.

3. Analysis Result

Table 1: Beam time summary

» The m momentum distribution can be obtained from CDS. As shown in the
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Figure 3: T momentum distribution of 4He target  Figure 4: T momentum distribution of 3He target

4. Discussion 5. Summary and Outlook

» The number of hypernuclear signals is obtained by subtracting the > The E73 experiment has already been performed with 4He, and 3He
simulated background from the data. Since acceptance and efficiency are targets to produce 4,H and 3,H, respectively. We showed the preliminary
almost the same, the ratio of the hypernuclear yield after correcting the result of T momentum distribution in the (K-, 1°) reaction.
branching ratio is directly the ratio of the cross-section. Our preliminary v"Mono-momentum 11 events are clearly observed which come from two
result shows R ~ 0.4. This suggests that a shallow bound °,H consistent body decay of4,H and 3,H.
with emulsion data. , , _ , .

cf. B,=0.13 MeV(Emulsion) = R ~ 0.3-0.4 » Ratio of production cross-section \H/*\H is suggested a sensitive
B,=0.41 MeV(STAR) = R~ 065 observable for the binding energy of 3,H.

v'A rough estimation of the cross-section ratio, 3\H/*\H , has been

Table 2: the number of hypernuclear signals obtained, which is evaluated to be R ~ 0.4.

| 4 3 1 3 4
Hypernucleus A A AHF AR v'Obtained R-value suggests that 3\H is a loosely bound system.
# of signal 1.6x10° 3x10? 0.20 S | |
Branching ratio 50 o o5 o, 0.50 >F|nallzatlen of the nu_mber of hypernuclear signals and evaluation of
o systematic error are In progress.
Luminosity(L) 1.1 (nb)~ 1.2 (nb)~ 1.1
# of signal/(BR*L) 2.9x10° 1.1x10° ~0.4
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