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Abstract—The interaction of a deuteron beam with lithium is characterized by a high neutron yield, a
high neutron energy, and a wide variety of reactions. The cross sections of the reactions “Li(d, n)*Be, "Li
(d,n)®Be*, SLi(d, a)*He, SLi(d, p)"Li, SLi(d, p)"Li*, "Li(d, «)’He, and "Li (d, na}*He were measured by
our group earlier. In the present study, lithium enriched in the isotope ®Li is used instead of natural lithium,
and the cross sections of the reactions SLi(d, }*He, SLi(d, p)"Li, and 6Li(d, p)"Li* are measured here more
precisely. The measured cross sections of the reactions 6Li(d, p)"Li and 6Li(d, p)”Li* agree well with our
previous measurements up to the deuteron energy of 1.2 MeV but differ from them at deuteron energies

above 1.2 MeV.
DOI: 10.1134/5106377882660048X

1. INTRODUCTION

Intense fluxes of fast neutrons are necessary for
many applications, including radiation tests of mod-
ern materials and equipment. The highest neutron
yield is provided by the reaction Li(d,n) at energies
starting from 1 MeV [1]. Deuteron interaction with
lithium nuclei gives rise to eleven reactions, of which
six lead to the production of neutrons. Protons,
neutrons, tritium, and alpha particles originate from
this interaction along with 3He, ®He, 5Li, “Li, "Be,
and ®Be nuclei [2]. Of course, knowledge of nuclear-
reaction cross sections is of importance for evaluation
of nuclear data and the neutron spectrum in radiation
tests of materials and for analysis of the possibility of
employing lithium as the first wall of a thermonuclear
reactor. However, data on reaction cross sections in
the literature and databases differ substantially [3—
11]; for a number of reactions, there are no data on
cross sections. The distinctions between data of dif-
ferent authors are most probably due to the difficulty
in determining the thickness of layers of lithium be-
cause of its high chemical activity, and this prevents
the use of some methods of measurements.

Previously, our group measured the cross sec-
tions of the reactions SLi(d, a)*He, SLi(d,p)"Li,
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6Li(d, p)"Li*, "Li(d,«)’He, and "Li(d,na)*He by
means of an alpha spectrometer [12] and the cross
sections of the reactions "Li(d,n)®Be and
"Li(d,n)*Be* by means of the spectrometric fast-
neutron radiometer [13]. In those studies, we used
natural-lithium layers 1.79 pm thick as a target.

In the present study, we employ lithium enriched
in the isotope SLi. The use of SLi targets makes it
possible to reduce substantially the yield of particles
from reactions induced by deuteron interaction with
"Li and characterized by higher production rates and
to measure more precisely the cross sections of reac-
tions occurring on SLi.

The objective of the present study is to carry
out a more precise measurement of the cross sec-
tions for the reactions Li(d, a}*He, SLi(d, p)"Li and
SLi(d,p)"Li*.

2. EXPERIMENTAL SETUP

The present study was performed using the VITA
accelerator neutron source at the Budker Institute of
Nuclear Physics, Siberian Branch, Russian Academy
of Sciences, in Novosibirsk [1, 14]. The layout of our
experimental setup is shown in Fig. 1.

A steady-state monoenergetic deuteron beam is
obtained in the VITA vacuum-insulated tandem ac-
celerator (/) and is directed to a lithium target (4)
through a cooled collimator (3) 1 mm in diameter
situated at a distance of 4 m from the target. The
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Fig. 1. Layout of the experimental setup: (/) vacuum-insulated tandem accelerator, (2) DC transformer, (3) collimator,

(4) target unit, (5) a-spectrometer, and (6) lithium target.

deuteron-beam position and dimensions at the tar-
get is monitored by means of the Hikvision camera
recording the luminescence of lithium under the effect
of deuterons. The deuteron-beam diameter at the
surface of the lithium target is 5 mm. The current
of the deuteron beam irradiating the lithium target is
usually 1 to 2 pA, its minimum and maximum values
being 0.4 and 3.7 pA, respectively; the current is
stable within 0.4%. One can change the deuteron-
beam energy between 0.1 and 2.2 MeV, maintaining
its stability at a level of 0.1%.

The deuteron-beam current at the accelerator out-
let in front of the collimator is measured and con-
trolled by means of an NPCT (New Parametric Cur-
rent Transformer, Bergoz Instrumentation, France) 2
nondestructive DC transformer; the magnitude of the
current is about 0.5 mA. The deuteron-beam current
at the lithium target is measured and controlled using
a calibrated resistance connected to a target unit,
which is electrically insulated from the setup. Al-
though the target unit is fabricated in the form of deep
Faraday cup, electron emission from it is observed at
a level of 1% of the ion current [15, 16]. This electron
emission increases the ion current by 1%, which is
taken into account.

The charged-particle beam obtained in the elec-
trostatic tandem accelerator contains predominantly
DT ions, but D; ions and Dg neutrals are also
present in the beam. lons of Dy are produced in
the ion source together with ions of D, while Dy

neutrals are formed in the gaseous stripping target
of the tandem accelerator owing to an incomplete
stripping of D~ ions to D7 ions [1]. It should be
noted that Dy ions and Dy neutrals interact with
lithium nuclei as particles of energy one-half as high
as the energy of D% ions. The contribution of the
component whose energy is one-half of the energy of
D ions was thoroughly measured earlier, and the re-
sults of these measurements were described in detail
elsewhere [12]. This contribution amounts to 2%.

A resistance divider connected to a high-voltage
electrode of the accelerator is used to measure the
energy of protons/deuterons to a precision of 0.1%
[15]. The resistive divider is calibrated by means of

the threshold reactions “Li(p, n)"Be and ?Be(p, n)?B.

A thermal vacuum deposition of lithium onto a
copper target substrate is carried out at a dedicated
test bench. After the deposition of lithium layer, the
target unit 4 is covered with a gate valve in order
to preserve a vacuum within it, is disconnected from
the lithium deposition bench, is transferred to the
experimental setup, and is connected to the setup. In
the present study, we use lithium enriched in the iso-
tope SLi and produced at the Novosibirsk Chemical
Concentrate Plant.

The intensity and energy of charged particles is
measured by an alpha spectrometer (5 in Fig. 1) based
on a silicon spectrometric detector of alpha radia-
tion (PDPA-1K model developed at the Institute for
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Physico-Technical Problems, Dubna, Russia). The
area of the detector sensitive surface is S =20+
1 mm?; the detector energy resolution is 13 keV; the
energy equivalent of noise is 7 keV; the capacitance is
30 pF; the thickness of the inlet window is 0.08 pum;
and a standard natural background lies in the range
between 3 and 8 MeV—0.15 pulse/(cm? h).

In measuring the cross section, the sensitive part
of the alpha spectrometer is positioned at a distance
of R =>585+1 mm from the target at an angle of
135+ 0.5° to the deuteron momentum. The solid
angleis Qj,, = S/R? = 5.84 x 1075, where S = 20 +
1 mm? (according to the testing certificate of the
silicon spectrometric radiation receiver; the identi-
fication number is 15264-96). The inaccuracy in
measuring the solid angle is determined by the uncer-
tainty in measurement of the area of the spectrometer
sensitive part and was found to be 5%.

The alpha-radiation spectrometer was calibrated
by means of two reference radiation sources based
on the 23°Pu nuclide of activity 4.01 x 105 Bq (cer-
tificate no. 6887; identification number 7165, 2P9-
405.85; production date September 12, 1985) and
1.21 x 10° Bq (certificate no. 6882; identification
number 7160, 1P9-105.85; production date Septem-
ber 12, 1985). The fiducial boundaries of the total
uncertainty in the results of activity measurement for
either source are 19% according to the certificates.
The alpha-spectrometer detection efficiency was de-
termined upon placing the reference radiation sources
at a distance of 102.8 mm from the detector surface
and measuring their activity. The measured activities
of the sources were 4.16 x 10° and 1.22 x 10° Bq,
which are higher than the certificate values by, re-
spectively, 4 and 1.5%, but which comply with them
within the uncertainties. Since the measured source
activities agree with certificate values and since the
reference radiation sources are independent, the cal-
ibration confirms the assumption that the detector in
question records alpha particles with an efficiency of
100%; that is, k = 1.

The calibration of the spectrometer in energy was
performed using a reference spectrometric a-source
of activity 3.84 x 10* Bq based on the isotope ?26Ra
(certificate no. 425/331/10692-A of October 21,
1977). The energies of alpha particles from dom-
inant transitions are 4601, 4784.3, 5304.3, 5489.5,
6002.55, and 7686.82 keV [17]. It is found that the
dependence of the energy E on the channel number
N is described by the linear expression E [keV]=
1.3904N + 96.734, the confidence level of the approx-
imation being R? = 0.99998.
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3. NUCLEAR REACTIONS

Deuteron interaction with a lithium nucleus at
deuteron energies below 2.2 MeV leads to the follow-
ing nucleus reactions [2]:

"Li+d=n+ %Be + 15.028 MeV,

8Be — 20 4 0.094 MeV; (1)
Li4+d=n+8%Be* + 12.148 MeV,
8Be* — 20 4 2.974 MeV; (2)

Li+d=n+a+a+15.121 MeV; (3)
"Li+d=a+He + 14.162 MeV,

"He — n + a 4 0.957 MeV; (4)
*Li+d=a+ o+ 2238 MeV,; (5)
SLi+d=n+ "Be+ 3.385 MeV; (6)
6Li+d=p+"Li+ 5028 MeV; (7)
SLi+d=p+ "Li* +4.550 MeV; (8)
‘Li+d=t+p+a+26MeV; (9)
SLi+d =t+°Li+0.595 MeV,
°Li = a + p + 1.965 MeV; (10)
SLi + d = 3He + 5He + 0.840 MeV,
"He — n + a + 0.957 MeV. (11)

Previously, we measured the cross section for the re-
actions in Egs. (1)—(5), (7), and (8)—namely, for the
reactions "Li(d, n)®Be, "Li(d, n)®Be*, "Li(d, na)*He,
"Li(d,«)He,  SLi(d,a)*He, SLi(d,p)"Li, and
6Li(d, p)"Li* [13, 14]. The objective of the present
study is to measure more precisely the cross sec-
tions of the reactions ®Li(d, «)*He, Li(d, p)"Li, and
SLi(d, p)"Li*, employing a lithium target enriched in
the isotope SLi.

4. METHODOLOGY OF DETERMINATION
OF CROSS SECTIONS

The differential reaction cross section (in cm?/sr

units) in the laboratory frame, do/dS2, is determined

do __ eY H _
by the formula & = 5o o where e is an ele

mentary charge [Coulomb (C) units], Y is the mea-
sured particle yield (integral under the peak), IV is the
number of measured charged particles in a specific re-
action (N = 2in the reaction °Li(d, a)*He and N = 1
in the reactions °Li(d, p)"Li and °Li(d, p)"Li*), k is the
particle-detection efficiency of the spectrometer, n is
the density of lithium nuclei[in em~3], /is the lithium-
layer thickness (in centimeters), ® is the fluence of
D ions (in mC units), and Qy,y, is the solid angle.
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Fig. 2. Signal of the a-spectrometer at the deuteron-beam energy of 0.6 MeV in the cases of targets from (a) lithium enriched
in the isotope ®Li and (b) lithium of natural isotopic composition: (/) backscattered deuterons, (2) protons from the reaction
SLi(d, p)"Li*, (3) protons from the reaction ®Li(d, p)"Li, (4) alpha particles from the reaction “Li(d, na)*He, (5) alpha particles
from the reaction “Li(d, o)’ He, and (6) alpha particles from the reaction °Li(d, a)*He.

5. RESULTS AND DISCUSSION

The characteristic energy spectrum of charged
particles detected by the alpha spectrometer is shown
in Fig. 2a. The left-hand part of the graph is domi-
nated by a signal from backward-scattered deuterons
(1), which includes binary and ternary events. Peaks
2 and 3 are associated with protons from the reactions
6Li(d,p)"Li* and SLi(d, p)"Li, respectively. A wide
plateau (4) and a broadened peak (5) correspond to
alpha particles from the reactions “Li(d, na)*He and
"Li(d, «)°He. Peak 6 is formed by alpha particles from
the reactionSLi(d, a)*He.

The signal that we obtained earlier under the
analogous conditions but with a target from natural
lithium [12] is shown in Fig. 2b for the sake of
comparison. One can see that the use of lithium
enriched in the isotope SLi increases the particle-
production rate in the reactions involving 6Li against

a decrease in the production rate in the reactions
involving "Li.

Two alpha particles of equally high energy are
produced in the reaction SLi(d, a)*He; therefore, the
alpha particles are readily identified in the measured
energy spectrum of charged particles (see peak 6 in
Fig. 1). This alpha-particle peak is rather far off the
other detected events, so that one can easily deter-
mine the integral under this peak.

The measured yields of alpha particles and pro-
tons (integral under the peak), Y, in the reactions
6Li(d, ay*He, SLi(d, p)"Li, and ®Li(d, p)"Li* at a de-
tection angle of 135° are given in Table 1. The
measurements were performed with a step of 100 keV
in the deuteron-beam energy. The stability of the
measured energy was | to 2 keV, the maximum value
being 3.2 keV.

In employing a target from natural lithium, its
thickness was measured by six independent methods

PHYSICS OF ATOMIC NUCLEI Vol.89 No.3 2026
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Table 1. Parameters of measurements: deuteron energy (E); stability of deuteron energy (AFE); total and live time of
measurements with the aid of the alpha spectrometer (Tiota and Tiive ); fluence of DT ions (L); and experimental charged-
particle yield (Y'), which is determined as the integral under the peak

EkeV | ABEkeV | Towns Tiive, S &, mC Y, events
SLi(d,)*He | SLi(d,p)Li | SLi(d,p)"Li*
200.8 0.8 1423.37 | 14923.35 0.64 288 175 41
301.3 0.9 1296.23 | 1295.61 1.80 4589 2592 592
401.3 0.9 1309.05 | 1304.26 | 4.02 21256 12822 3096
502.0 1.0 1201.98 | 1192.68 438 31882 20712 5440
599.6 15 1206.49 | 1192.60 3.95 31912 22473 6327
650.9 1.3 4249.80 | 4183.65 8.30 67873 51519 15791
700.5 1.2 1233.02 | 1204.34 9.57 20 858 16160 5250
800.4 1.4 124152 | 1206.08 2.96 17607 14641 5174
900.4 1.8 1256.80 | 121059 | 247 18099 15 462 5901
1003.1 1.6 1249.88 | 119539 | 261 18110 16825 6808
1100.9 13 123467 | 1178.06 | 2.54 16 302 15573 7152
1201.6 1.4 1263.15 | 1193.03 3.03 18154 17039 8362
1301.4 1.4 121350 | 1175.35 1.55 8672 7868 4808
1402.2 1.4 1261.04 | 1217.23 1.76 9550 8489 6307
1499.7 238 124960 | 1211.37 1.52 7725 6667 5672
1600.4 1.6 124520 | 1200.89 1.77 8379 6405 6402
1700.3 1.6 1234.86 | 1189.33 1.80 8256 6406 6792
1800.7 1.6 1927.07 | 1181.86 1.84 7711 6430 6272
1901.0 24 1236.75 | 1186.02 2.05 8628 6319 6993
2001.5 2.2 1240.65 | 1197.36 1.73 7405 4893 5006
92101.5 1.7 1250.33 | 1208.15 1.66 6877 4097 4505
9902.0 3.2 123691 | 1199.78 1.48 5798 2867 3481

and was found to be 1.79 + 0.07 pm [12]. The most
precise measurement of the lithium-target thickness
was performed using a new in situ method [18, 19].
The method is based on comparing the yield of 478-
keV photons in the reaction "Li(p, p’y)"Li from the
lithium layer under study and a thick lithium layer
that are irradiated with a proton beam. In our previous
investigation, we employed natural lithium produced
at the Novosibirsk Chemical Concentrate Plant; the
concentration of lithium in the sample used was

99.956%. The concentration of "Li in natural lithium
ranges between 92.41% [20] and 92.58% [21]; we

took its average value of 92.5%. For the ensuing
analysis, we introduce the concepts of the SLi and
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"Li lithium thicknesses; they are 0.134 and 1.656 pm,
respectively.

In the present study, the most precise in situ
method for determining the lithium-layer thickness is
inapplicable, since the isotopic composition of lithium
is unknown, the concentration of “Li being low. The
6Li layer thickness was determined on the basis of a
comparison of the differential cross section measured
in the present study for the reaction 5Li(d, o)*He and
its counterpart measured earlier in [12]. Figure 3
illustrates a comparison of these cross sections under
the assumption that the SLi layer thickness in the
target used is 0.963 um. The least-squares fit led
to a minimum value at the ®Li layer thickness of 6
0.963 pm.
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Fig. 3. (/) Differential cross section measured for the reaction °Li(d, o)* He at 135° under the assumption that the °Li thickness
is 0.963 pm along with (2) the respective cross section taken from [12] and presented here for the sake of comparison.
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Fig. 4. Measured differential cross sections of the reactions (/) SLi(d, p)”Li and (2) ®Li(d, p)"Li* at 135° along with the cross
sections of the reactions (3) SLi(d, p)"Li and (4 °Li(d, p)" Li* from [12].

The validity of this approach is based on two fac-
tors. First, high-energy alpha particles produced
in this reaction are readily and reliably identifiable
(see peak 6 in Fig. 2). Second, the cross section
that we measured earlier for the reaction Li(d, o'}*He
agrees well with the cross section presented in the
ENDF/B-VIILO library of nuclear reactions [22].

Figure 3 shows that the new and previous values of
the differential reaction cross section at the deuteron
energy of 0.9 MeV are nearly identical: 2.389 mb/srin

the present experiment versus 2.390 mb/sr in the ear-
lier one. For this example, we will show how we deter-
mine the lithium-layer thickness. Since we perform
a comparison, we can exclude identical quantities

(e, N, k and n) in the expression g—g = WY@QW,
a

, and determine

Y
[ Qlab da/dQ :

the case being considered, the experimental alpha-
particle yield Y became higher by a factor of 1.569

. do Y
reduce it to the form & ~ ;56— X

the lithium-layer thickness as [ In

PHYSICS OF ATOMIC NUCLEI Vol.89 No.3 2026
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(18099 instead of 11539), the solid angle €,, became
larger by a factor of 1.523 (5.84 x 107° instead of
3.84 x 107°), the ion fluence ® became smaller by
a factor of 7.11 (2.419 instead of 17.2 mC), and the
differential reaction cross section became smaller by
factor of 1.00038 (2.389 instead of 2.390 mb/sr). It

follows that the SLi thickness became larger by a
factor of 6.963: 0.963 instead 0.134 pum.

We will determine the 7Li thickness in the follow-
ing way. Figure 2a shows that the intensity of alpha
particles in the reaction SLi(d, «}*He (integral under
the peak) is higher than the intensity of alpha parti-
cles in the reaction "Li(d, «)He, but the relationship
between the respective intensities in the earlier exper-
iment was opposite (Fig. 2b). These intensity values
were compared at all values of the deuteron-beam
energy from 0.4 MeV to 2.2 MeV, and it was found
that the intensity of the signal from 7Li decreased by
afactor of 41.2 4 1.4 in relation to the signal from Li.
Part of this decrease is due to the increase in the SLi
thickness by a factor of 6.963. This means that the
remaining part, that is, 5.917, is due to a decrease in
the “Li thickness. Thus, the 7Li thickness became
0.280 instead of 1.656 pum.

Thus, we found that the lithium-layer thickness
is 1.243 £ 0.053 pm, in which SLi and 7Li exhaust
0.963 + 0.038 and 0.280 +0.015 pm, respectively.
The inaccuracy in determining the SLi thickness is
4%, since it is determined exclusively by the uncer-
tainty in the natural-lithium thickness found earlier.
The comparison of the cross sections introduced
virtually no uncertainty. The inaccuracy in determin-
ing the "Li thickness increased to 5.2% because of
an additional uncertainty in the comparison of the
production rates of the reactions ®Li(d, a)*He and
"Li(d, «)He. The inaccuracy in determining the total
lithium thickness is 4.2%.

The data that we obtained make it possible to de-
termine the differential cross section for the reaction
6Li(d, a)*He; we present it in Fig. 3 and in Table 2.
The inaccuracy of the cross-section measurement
receives contributions from the uncertainties in de-
termining the SLi thickness (4%), the efficiency of
charged-particle detection (3%), and the density of
lithium nuclei Li (1%) and from the standard error
(1% in most cases), amounting to 5.2%.

A deuteron traversing a lithium layer 1.243 pm
thick loses an energy of 9.1 to 41.6 keV at the energies
of, respectively, 2.2 MeV at 0.2 MeV [23]. Table 2
gives the average energy of deuterons in the lithium
layer but not the incident-deuteron energy at the
lithium surface.

The reactions SLi(d, p)"Li and SLi(d, p)"Li* pro-
duce protons detected by the alpha spectrometer
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Table 2. Differential cross section o of the reaction
SLi(d, «)*He at 135° for various values of the deuteron
energy F (here, AF is the standard deviation of E, while
Ao is the statistical dispersion of )

E, keV AE, keV o, mb/sr Ao, mb/dr
180 21 0.14 0.01
285 17 0.80 0.06
387 14 1.67 0.09
490 13 2.31 0.12
589 11 2.57 0.13
640 11 2.61 0.14
690 10 2.61 0.14
791 9 2.52 0.13
892 9 2.39 0.12
995 8 2.28 0.12

1093 8 2.11 0.11
1194 7 1.99 0.10
1295 7 1.81 0.09
1396 6 1.76 0.09
1494 6 1.65 0.09
1595 6 1.55 0.08
1695 6 1.50 0.08
1795 5 1.37 0.07
1896 5 1.38 0.07
1997 5 1.39 0.07
2097 5 1.35 0.07
2197 5 1.27 0.07

(peaks 2 and 3 in Fig. 2). These peaks are clearly
identifiable against the plateau associated with alpha
particles from the reaction "Li(d,na)*He (plateau
4 in Fig. 2). Table 1 gives the measured proton
yields (integral under the peak) Y of the reactions
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Fig. 5. Signal of the a-spectrometer at the deuteron
energy of 1.9 MeV in the cases of targets from (a) lithium
enriched in the isotope ®Li and (b) lithium of natu-
ral isotopic composition: (/) protons from the reac-
tion SLi(d,p)"Li* and (2) protons from the reaction
SLi(d, p)"Li.

Li(d,p)"Li and SLi(d,p)"Li* at 135°. The data
that we obtained make it possible to determine the
differential cross section for the reactions °Li(d, p)"Li
and SLi(d, p)"Li* (Fig. 4 and Table 3).

The inaccuracy of the cross-section measurement
is associated with the uncertainties in determining
the "Li thickness (5.2%), the efficiency of charged-
particle detection (3%), and the density of lithium
nuclei (1%). Previously, the measurement error re-
ceived a dominant contribution from the inaccuracy
in the measurement of the plateau associated with
the reaction "Li(d, na)*He and was 5 to 10% for the

TASKAEYV et al.

reaction ®Li(d, p)"Li and 15 to 40% for the reaction
6Li(d,p)"Li*. The respective error now became negli-
gible because of a nearly sevenfold growth of the pro-
duction rate of the reactions being studied in response
to an increase in the SLi thickness and because of a
nearly sixfold reduction of the plateau in response to a
decrease in the "Li thickness. As a result, the ultimate
e{;or in the cross-section measurement decreased to
6%.

Figure 4 shows that, at deuteron energies of up to
1.2 MeV, the cross sections measured in the present
study for the reactions °Li(d, p)"Li and Li(d, p)”Li*
agree well with those that we measured earlier, but
they differ substantially at deuteron energies above
1.2 MeV. We do not know why this occurred. We
made use of the same accelerator, the same target,
and the same alpha spectrometer. The only difference
is that, in the present study, we employ a lithium
target 1.243 pm thick enriched in the isotope Li,
while, previously, we took 1.79-um-thick layer from
lithium of natural isotopic composition.

Figure 2 shows that, at the deuteron energy
of 0.6 MeV, the production rate of the reaction
6Li(d,p)"Li is as before higher than the production
rate of the reaction SLi(d, p)"Li* by a factor of 3.5,
but that, at the deuteron energy of 1.9 MeV, the
production rates of these reactions are nearly identical
(compare peaks / and 2 in Fig. ba), whereas, previ-
ously, they differed substantially (compare peaks /
and 2 in Fig. 5b). Presently, we are unable to explain
this effect.

6. CONCLUSIONS

In our earlier experiment, we measured the cross
sections of the nuclear reactions OSLi(d,a)*He,
SLi(d,p)"Li, SLi(d,p)"Li*, "Li(d,a)®He, and
"Li(d, na)*He by applying an alpha spectrometer
and the cross sections of the nuclear reactions
"Li(d,n)®*Be and "Li(d,n)®Be* by applying a spec-
trometric fast-neutron radiometer. In the present
study, we have made use of lithium enriched in the
isotope Li and have substantially reduced the yield
of particles in deuteron interaction with “Li. This has
made it possible to measure more precisely the cross
sections of the reactions Li(d, a)*He, SLi(d,p)"Li,
and SLi(d, p)"Li*. The data that we have obtained are
presented in a tabular form. [t is worthy of special
note that the cross sections measured here for the
reactions SLi(d, p)"Li and Li(d, p)"Li* and those that
were measured for these reactions earlier agree well
at deuteron energies of up to 1.2 MeV, but that they
differ at deuteron energies above 1.2 MeV. The only
difference is that, in the present study, we make use
of a 1.243-pm-thick layer of lithium enriched in the
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Table 3. Differential cross section o for the reactions SLi(d, p)"Li and SLi(d,p)"Li* at 135° for various values of
the deuteron energy F (here, AFE is the standard deviation of £, while Ao is the statistical dispersion of )

£ eV AB kv Ag,mb/st | Ao, mb/sr Ag,mb/st | Ao mb/sr
SLi(d,p)7Li SLi(d, p)7Li*
180 21 0.18 0.01 0.04 0.002
285 17 0.93 0.05 0.21 0.01
387 14 2.07 0.11 0.49 0.03
490 13 3.06 0.16 0.82 0.04
589 11 3.66 0.19 1.09 0.06
640 11 4.02 0.21 1.22 0.06
690 10 4.12 0.21 1.31 0.07
791 9 4.21 0.22 1.54 0.08
892 9 4.10 0.21 1.59 0.08
995 8 4.07 0.21 1.69 0.09
1093 8 3.76 0.20 1.72 0.09
1194 7 3.58 0.19 1.84 0.10
1295 7 3.34 0.17 2.10 0.11
1396 6 3.21 0.17 2.23 0.11
1494 6 2.93 0.15 2.30 0.12
1595 6 2.61 0.14 2.30 0.12
1695 6 2.50 0.13 2.24 0.12
1795 5 2.27 0.12 2.16 0.11
1896 5 2.26 0.11 2.17 0.11
1997 5 2.16 0.11 1.97 0.10
2097 5 1.99 0.10 1.75 0.09
2197 5 1.75 0.09 1.55 0.08
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