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Crystal samples @

We have samples from both SICCAS and BGRI (China):

BaF, pure crystal, 10x10x10 mm
BaF, crystal doped with Y (1at.%), 10x10x10 mm
BaF, crystal doped with Y (3at.%), 10x10x10 mm
BaF, crystal doped with Y (5at.%), 10x10x10 mm

and

BaF, pure crystal, 30x30x200 mm
BaF, crystal doped with Y (3at.%), 30x30x200 mm

We also expect to receive more samples from Incrom (Russia)
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= (Crystal samples were irradiated on channel 3 of the IBR-2M pulsed reactor
at the Frank Laboratory of Neutron Physics, JINR (Dubna, Russia)
Typical reactor run continues 12-14 days. The reactor operates with a pulse
frequency of 5 or 10 Hz

= Thermal neutron flux density immediately after the water moderator is
~1016 n/cm? per pulse or ~10'3 n/cm?'s on average over time. For 2 weeks
of operation, it is possible to obtain a neutron fluence from ~10!! n/cm? on
the end of channel #3 up to ~10!8 n/cm? next to the water moderator.

For the first irradiation run, only 4 samples from SICCAS of 10x10x10mm were
taken: pure BaF,, BaF,:Y(1 at.%), BaF,:Y (3 at.%) and BaF,:Y (5 at.%)

The samples were placed in channel #3, about 5 m from the water moderator. A
nickel wire placed along with the samples was used to measure the neutron
fluence.

During the irradiation run, ~2.3x10'4 n/em? were passed through the samples
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Light outputs were measured by a Hamamatsu R2059 PMT with
22Na gamma source with a coincidence trigger (E=511 keV)

Samples were wrapped with Teflon film (2x0.1mm)

No optical grease was used between samples and PMT

No light output adjustments have been made due to QE
differences for fast and slow components (QE is around 16-17%
and 23-24% for fast and slow components, respectively)

The total signal was integrated within 2 microseconds, while the
fast component was taken within first 20 ns and the slow

component — after 20 ns
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Figure 1: Typical spectral response
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Total signals
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Spectra of total signals (2 ps) from unirradiated g oo
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Fast and slow components

In unirradiated samples, the slow signal is suppressed
3.6 times in the 1at.% doped sample, 7.2 times in the
3at.% doped sample and ~7.5 times in the 5at.% doped
sample compared to the slow component of a pure BaF,

Spectra of fast signals (20 ns) from
unirradiated (left column) and irradiated (right
column) crystal samples (pure and Y doped)
due to E=511 keV gammas from a ?>Na source

sample
£ 3000 Unirartiatect 0 5Y. 2 3000 Inadiated D at.%Y
é 2000 Entries 349169 é 2000 Entries 348872 . °
Constant 2217 Constant 2330 ast emission p e.
Mean 57.36 Mean 53.01
1000 Sigma 8.505 1000 Sigma g.201
o (1) o o
20 40 60 80 100 120 20 40 60 80 100 120 Y doplng 1at.% 3at.% Sat.%
Ph.e. Ph.e.
£ 3000 Unirradiated 1 al %Y £ 3000 Irradiated 1 at.3Y Unirradiated
3 I Entries 348969 3 Entries 354523
© 2000f © 2000
Constant 2175 Constant 2428
1000 Mlean 57.22 1000 Mlean 48.02 i d
I Sigma 9.754 Sigma 9.475 II‘ra late 5 3 . O 48 . 0 46 . 5 44 . 1
20 a0 60 80 100 120 20 40 60 80 100 120
Ph.e. Ph.e.
) . LO,/LOy,; 0.923 0.84 0.83 0.84
£ 3000 Unirartiatect 3 5Y, 2 3000 Inadiated 3 at.%Y ! Unirr
é I Entries 208189 é Entries 356395
2000 i- Constant 1315 2000 Constant 2523
Mean 55.92 Mean 46.53
1000+ Sigma  9.213 1000 Sigma 8.78 S l < <
. ' ' ow emission LO, ph.e.
20 40 60 80 100 120 20 40 60 80 100 120
Ph.e. Ph.e.
() o o o
2000 2000 _ Y doping 1at.% RE1AZ) S5at.%
E Unirradiated 5 al %Y E Irradiated 5 at.%Y
E I Entries 355495 E Entries 356823
2000 :7 Constant 2206 2000 Constant 2582 Unll‘ra dl at e d
Mean 527 Mean 44.11
1000} Sigma  9.388 1000 Sigma  9.045

20 40 60 80 100 120 20 40 60 80 100 120 Irradiated 490 125 60 58

LO,/LOy,. 0.93 0.856 0.845 0.866



Light yield (ph.e./MeV)

Light yields of all samples
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The light yield is shown in ph.e./MeV

It is clearly seen that the irradiated samples
doped with yttrium lose the light yield more as
compared to the pure BaF, crystal
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Sy Conclusion @

O The light yield losses after neutron irradiation are almost two times higher for the
yttrium doped samples compared to the losses in the pure BaF, sample

O The light yield loss of the fast component after neutron irradiation is higher
compared with the slow component on all samples

Obviously, more study is required in a wider range of radiation doses...
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