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Introduction

Bismuth Germanate Oxide (B4Ge3O12) de-
tector (BGO) is a type of scintillation detec-
tor, which has been widely used for γ-ray spec-
troscopy. These detectors have good time and
energy response, and high γ-ray detecting ef-
ficiency, which is important for the measure-
ment of high-energetic γ-rays. “Romasha” is
an array, which consists of 18 BGO γ-ray de-
tectors, built at the Frank laboratory of Neu-
tron Physics (FLNP) of the Joint Institute for
Nuclear Research (JINR), in Dubna (Russia),
in the frame of the TANGRA (TAgged Neu-
tron & GAmma Ray) project [1]. This array
system is used for investigation of neutron in-
duced inelastic scattering, capture and fission
reactions with a number of nuclei, important
for fundamental physics and nuclear industry.
In this paper, we report the results on the re-
sponse function of “Romasha” setup at differ-
ent energies of γ-rays, starting from 350 keV
up to 4438 keV.

Experimental setup

The measurements were carried out at
FLNP (JINR, Dubna, Russia), using 18 cylin-
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FIG. 1: TANGRA experimental setup: 1-neutron
generator ING-27, 2-target, 3-holder for target,
4-holder for ING-27, 5-holder for detectors and
6-BGO detectors

drical shape scintillation detectors based on
BGO crystals, having a diameter of 76 mm
and a thickness of 65 mm, coupled with-
Hamamatsu R1307 PMT, which operate at
∼1000-1200V DC. The detectors are located
in a horizontal plane circumferentially with
radius of ∼750 mm in steps of ∼14 degree
around the target, as shown in Fig.1. Different
standard radioactive point-like sources 137Cs,
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FIG. 2: γ-ray energy response function of BGO
detector up to ∼4438 KeV, using radioactive point
sources
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FIG. 3: Resolution(%) of all 18 BGO detectors
for different γ-ray energy

60Co, 133Ba, 22Na, 228Th and 239Pu-Be were
used for energy-calibration and for determina-
tion of γ-ray detecting efficiency of the system.

Experimental results
A 32-channel computerized digital data

acquisition (DAQ) system, utilizing two
ADCM16-LTC 16-channel, 14-bit, 100 MHz,
ADC boards [2], is used for the signals pro-
cessing and data acquisition. In Fig. 2,
we show the γ-ray energy spectra of 137Cs
(661 keV), 60Co (1173, 1332 keV), 133Ba (356
KeV), 22Na (511, 1274 keV), 228Th (583, 2614
keV) and 239Pu-Be (12C, 4438 keV) radioac-
tive sources. The trend of resolution of BGO
detectors for each γ-ray energy is shown in
Fig. 3. The resolution for high energy (228Th,
2614 keV) γ-rays of BGO detectors is about
5%. Fig. 4 represents the efficiency of BGO
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FIG. 4: Efficiency(%) of BGO detectors with re-
spect to the γ-ray energy

detectors over a wide range of gamma-rays en-
ergies and it is approximately ∼0.03% for the
high-energy γ-rays.

Conclusions
The BGO detectors have a good efficiency

for the high-energy gamma rays, which is ideal
for measuring the gamma-rays excited by the
neutron inelastic scattering. This BGO de-
tector system that was built under the TAN-
GRA project has been named “Romasha”. It
is proposed to use these detectors for measure-
ment of the angular distribution of gamma
rays produced from the interaction of 14.1
MeV tagged neutrons with light nuclei.
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