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* Accelerator
— HVEC Model CN: 7 MV
— rf source
— p,d,3He, a, ... ions
— Authorized for 3H gas targets
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— measure exit neutron energy

— 1 ns pulse widths every 533 ns
e Basic Nuclear Science

— Nuclear Structure via (n,n'y)
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* Level Schemes & Transitions
* Spectroscopic Information
* DSAM Lifetimes
— (*He,ny)
* Applied Nuclear Science
— Differential (n,n') Cross Sections
o 1213C 7|j 19F S5456Fe 23Ng , 28Sj
— Detector Development
* Univ Guelph / TRIUMF
¢ UKnox / UNLV
e RMD







v-Ray Detection (singles setup) TOF gated on ys

BGO removes
Compton events

pulsed beam
allows for
uncorrelated
background rejection
~ 1 good / 4 total

Purchasing new HPGe. MLLJ.&_.[
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Hope to do y—y coincidence again. HPGe Channel Number
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Yongchl Xiao

V1730 500 MS/s
scintillators nTOF
MAIN & FM
beam pulse

V1782 100 MS/s
HPGe
Long Counter

+ can record time-dependent y-ray spectra

+ observe time dependence of background

+ trapezoidal filter can be fine tuned for each detector, kinda
+ can replay data & change your mind about settings

+ n detector efficiencies less of a hassle

+ can actually digitize the 1.875 MHz beam pulse

>

CLKIN
A317 Clock
distribution

cable

- can’t do detailed live-monitoring of data coming in

- time consuming development, testing, refining

- modules may not perform as expected or play well together
CAEN did not think about some things

- v peak shapes fill hard disks & buffers fast

- new ways to do things wrong

Slave board
Clk source: External

TRG OUT |

CLK OUT
TRG OUT

Master clock board
Clk source: Internal
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FIG. 3. Total cross section o {(points) from Ref. 7 and integrated elastic scattering cross section g, (curve) from
R-matrix analysis for 3C+n. The J¥ assignments and approximate locations for states in C resulting from the R-
matrix analysis are indicated in the figure. Only a representative number from the full set of data points for oy are
shown to portray adequately the features of the total cross section. The scatter in the points is taken as the measure
of errors on ¢ . For the 17 resonance near 1.756 MeV the location of the resonance dip is indicated rather than the
calculated resonance energy (see Fig. 4).
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FIG, 4. Expanded plot of the total cross section
(points) from Ref. 7 and integrated elastic scattering
cross section (curve) from R-matrix analysis for Bty
for the resonances near 1.75 MeV. The curve has been
averaged over the experimental resolution of FWHM
=3.5 keV. Note that in Table I the energy of the 3”
resonance (peak) is actually slightly lower than that of
the 17 resonance (dip). The apparent reversal of this
order occurs in this case because of the slight asym-
metry of the 1”7 dip and the nearly equal energies of the
resonances. The full data set for ¢ ,is shown from E,_
=~1,6 to 2,0 MeV while only a partial set is displayed
outside this region to aid in relating to other figures.
The scatter in the points is taken as a measure of the
errors.



Comparison of the ENDF8.0 Legendre Coefficients compared to

Leg. Coefficient Leq. Coefficient Leqg. Coefficient

Leg. Coefficient

the coefficients from the LANE1981 experimental measurements.

0.6

The LANE1981 coefficients were
obtained by fitting the LANE 1981 data
posted in EXFOR.
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There’s also a significant discrepancy btw 4-5 MeV

+

Been (81771

14

C

There are discrepancies btw
current ENDF & the 1981
experimental measurements.

There are few measurements
below 2 MeV which are important
for encorporating subthreshold
resonances and potential
scattering.

Alan Carlson (NIST), Gerry Hale, &
Mark Paris (LANL) want us to
measure elastic angular
distributions from as low as we can
go and connect into the OhioU
data. ---that’s 0.5 MeV to 3
MeV.



13C Elastic Legendre Coefficients (ENDF convention)

Leg. Coefficient

So far,
L we are
: “T o P o right on the money !
S ozf NAVRE
"o} We need to
" e R 5 5 9 > go lower & check out
03 the 4-5 MeV region

Leg. Coefficient

Leg. Coefficient
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Need to load ENDF/B-VIII.0 into MCNP
& run jobs to simulate energy dependence of 1,2,3 scatters
-- impacts how one strips the yield out of TOF spectrum
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7Li(n,n1)
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a difference of opinions
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All raw spectra at 035deg

Spectra are scaled to the same height

The poly and water
samples indicate where H
feature would occur in the
ntof spectra. No hydrogen
appears in any sample.

The small feature at
c2150 in the 7Li spectrum
is the 477keV 1st inelastic
level.

Masses are not resolved
for the heavier C, O, Al
peaks.

The shape of the H is
different in the water &
poly samples.



Ohio University loaned us historical enriched metal targets.
Targets appear free from N and O contamination
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150deg provides the best separation between masses. The 7Li and 13C have a
small bump at mass 27 from their Al containers. No N or O contaminants are
observed for either the 7Li or 13C, and there’s no obvious 12C in the 13C.

All raw spectra at 150deg



Unfortunately the empty container wasn’t a perfect match for the 7Li sample

8| 7LE170154.df1 |
3 subtracted .
[ 7conE170154.df 1 Sally Hicks
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[an T I _
]
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Channel Mumber

Things look tolerable at forward angles >80deg.



Unfortunately the empty container wasn’t a perfect match for the 7Li sample
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Things look tolerable at forward angles >80deg.



Unfortunately the empty container wasn’t a perfect match for the 7Li sample
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Things look tolerable at forward angles >80deg.



Unfortunately the empty container wasn’t a perfect match for the 7Li sample
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We have to fit the main peak well in order to deal with the elastic tail under the inelastic.

—  Best solution: re-can the sample
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Effectively no data since 1950s-1960s
19F is evil

90 ns isomer

Hard to normalize xs at low energies.
Had to develop new DAQ
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110 keV Y2+
isotropic

197 keV 5/2+
a,<0.1

- ~4% problem

May 2018 Measurements at UKAL

l"}F » Deducing '°F level cross sections
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WINS2018

Anthonyerssults for the 110-keV 1%
#€d level are similar in magnitude to
YENDL. but follow the fluctuations in
ENDF better. Our results track ENDF
very well over the whole range if we
gcale them by an arbitrary factge~T|

scattered all over the place.

Anthony’s results for the 197-keV i
excited level are significantly below the
JENDL and ENDF. If we rescale them
by the factor used previously, they get
evVen wor

his problem occurs because we miss
recording yield from the 90-ns 1somer
while using the analog DAQ system.

Marcus Nyman had similar problems w 2018 data @ GELINA



Information about 197keV
transition using time
recording features of
new dDAQ
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It may be possible to subtract off the co

ntribution from the 70Ge(n,y)

with sample-in & sample-out information.
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SUMMARY:
 The team is working on many projects.
* Weekly collaboration meetings.
* Many UnivKY runs during summer 2021 & 2022
to catch up from covid shutdown.

U.S. DEPARTMENT OF

# ENERGY

* Take more 13C data.
* Re-can ’Li and measure again.
* 1F remains a problem.
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Complementary Measurements: Neutron Detection vs y-Ray Detection
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