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This paper reports a precision measurement of the ratio of the exclusive capture rates from the two hyperfine
levels of the muonic'B atom leading to the excited level dtBe at 320 keV:a */A~=0.028+0.021(stat.)
+0.003(syst). Using the most up-to-date halo wave functions of the nuclei involved, the induced pseudoscalar
to axialvector form factor ratio is obtained gs/gA=4.3fﬁj§(stat.)t 0.5 (syst). This value agrees with the
partial conservation of the axial current prediction and does not reproduce the anomaly observed in radiative
muon capture on hydrogen. The hyperfine conversion rate between the two hyperfine levels is also determined,
R=[181* 16(stat.}-1(syst.)) X 10° s . The total capture rate from the lower hyperfine level and its differ-
ence compared to the upper one were also determinge:[ 23.53+ 0.72(stat.}= 0.25(syst.] X 10° s™* and
AN=[—13.2=1.7(stat.}=0.7(syst.) X 10° s 1.
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I. INTRODUCTION

In the electroweak standard mod@&M), nuclear muon
capture results from capture oruagquark, namely, the reac-

tion
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Our notations for form factors are standagdstands for the
basic SU(2) gauge coupling constant at tree-levil, is

the mass of the charged intermediate vector boggpis the
relevant Cabibbo-Kobayashi-Maskawa matrix element, and

Generally however, the process may be described at th¥ is the average nucleon mass.
nucleon level through form factors parametrizing the Lorentz  In the above parametrization, second-class currents are
invariant effective Hamiltoniarte.g., Ref[1]),
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ignored, since they are expected to provide a negligible con-
tribution [3]. The remaining four quantitieg;(q%) are the
first-class nucleon electroweak form factors taken at the
value of the invariant momentum transfgt of the reaction.
Three of these form factors are known with good precision
[1,2]. The induced pseudoscalar one, howegg(g?), is not
determined to the same level of accuracy and has been the
object of numerous investigations through muon capture
both on the proton and on nuclei, of which the experiment
reported in this note is a specific instance.

Partial conservation of the axial currefRCAC) as well
as spontaneous chiral symmetry breaking in the strong inter-
actions vacuum implies that the dominant contributiomg o
is provided by muon capture on a virtual pion which couples
to the axial currenf1,2]. Hence,gp is related to the pion
decay constant,. and the pion-nucleon coupling,yy . At
the momentum transfer relevant to muon capture on the pro-
ton, this relation implies the valugp=28.6. More recent
QCD-based evaluations predict the intergal=8.23—8.46
[4,5].

Nuclear muon capture is generally described in the im-
pulse approximation, namely, by assuming capture on free
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nucleons, while their nuclear binding is accounted for
through the use of nuclear wave functions optimized to fit
various observablegl]. This method however, may suffer
significant corrections in the case of the induced pseudo-
scalar couplinggp since both the pion decay constant and (1— R )e(R*A”‘
pion-nucleon coupling are modified in the nuclear medium, R+AN

and perhaps the pion mass and thus its propagator may also

be influenced by pion interactions with its surroundings. This dN7320
possibility has raised much interest in relation to quark con- “ar
densation at high nuclear densities, but recent investigations

do not confirm the expected spectacular effects in actual (
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nuclear conditions as originally predictg@l,7].

The induced pseudoscalar coupling has recently withessed
a great revival of interest since the value extracted from a
radiative muon capture experiment on hydrog&8hexceeds In these expressiong, stands for the positive muon decay
the theoretical expectation by about 509. Presently avail- rate, \, for the muon disappearance rate from the lower
able results from ordinary muon capture on hydrogen are ndtyperfine level,R for the Auger conversion rate between
of sufficient accuracy to confirm or invalidate this situationthese upper and lower levels, and for the difference be-
(see, for instance, the review in REZ]), thus justifying new  tween the total capture rates from the two levels. Finally, the
high precision measurements in preparafib@. two guantities of primary interest to us,” and\ ~, are the

The issue of coupling and mass renormalizations througlexclusive capture rates to the 320 keV hyperfine level of
nuclear medium effects has been studied using both rate aridBe from the two hyperfine levels of the mesitB state.
correlation measurements in ordinary muon capture, and rafEhe sensitivity of the ratio. "/\ ~ to gp was first evaluated
measurements alone in radiative ones. In ordinary muon cafpy Bernabel22]. Given the 1/2 spin value of the final state,
ture, the most reliable and precise result has been reachediinis easily seen that the capture rate from the upger (
the very light*He nucleus and is in good agreement with the=2) hyperfine level would be vanishing were it not for the
unrenormalized PCAC predictidi1]. Results for'?C, %0,  contribution of the induced pseudoscalar coupling and
and Z°Na present some scatter but do not display any strong-wave neutrino emission.

e*(R‘FA)\)t . (18)

deviation from prediction§2]. Finally, recent results irfSi The expressioril.8) also displays the sensitivity of the
indicate a possible quenching of the pseudoscalar interacticappearance rate to the hyperfine effect, provided the hyper-
in this nucleuqd12]. fine conversion rat® allows its observation during the muon

In radiative muon capturéRMC), there seems to be a lifetime. A determination of the rat® by uSR techniques
tendency forgp to decrease with increasify[13]. In vari-  provided the value (3:80.5)x10° s ! [23] comfortably
ous nickel isotopes the RMC yield seems also to decreasdose to the mean muon disappearance rate of (4.771
with increasingA [14], but this effect may find an explana- +0.007)x10° s ! [24] in 1'B.
tion through other causes than a modificatiorgef[14,15. In the following, the experimental lay-out which allowed
The issue remains unsettled as yet. us to observe the time evolution of the 320 keMray is

In view of this situation we undertook anew the experi- described. The observation of the time evolution of the decay
mental determination ofjs through the observation of the electrons, required for the determination of the other param-
hyperfine effect in the exclusive capture of muons'iB eters which enter expressiori$.7) and (1.8), is also ad-

yielding the 320 keV excited state dtBe. dressed.
In nuclei of nonzero spin the ground-state of the muonic
atom has two hyperfine levels which feature two different Il. EXPERIMENTAL SETUP
capture ratefl6]. If a hyperfine transition between these two
levels occurs because of an Auger effgt?], the capture The aim of the experimental setup is to measure the fol-

product and the electron decay time distributions present kwing two distributions: on the one hand, the energy and
deviation from a pure exponential, which depends on thaime distribution ofy rays subsequent to nuclear muon cap-
hyperfine populations, the hyperfine conversion rate as wetlure, and on the other hand, the time distribution of the muon
as the muon capture rates from the two levels. decay electrons emitted by the sample of exotic atprts.

The effect was observed for the first time % [18] and  The setup is illustrated in Fig. 1.
Delorme stressed the sensitivity of the partial capture rates to The experiment was performed in theE4 area at the
gp [19]. In 1968, Grenacs emphasized the interest of observPaul Scherrer InstitutéPSI, Switzerlanyl exposing the tar-
ing an exclusive reaction of the type considered in this notejet to the muon beam of 49.1 Me¥in its chromatic mode,
and a first experiment was performgzD]. characterized by its high momentum resolutiohP/P

Assuming the population of the two hyperfine levels for =39 (FWHM). This good resolution reduces range strag-
the u''B atom to be initially statistica]21], namely, with  gling and thus minimizes muon stops in materials other than
Ny =5/8 for the upper andll, = 3/8 for the lower levels, the boron. The target consists of a PVC cup filled with a high
appearance rates of the decay electrons and of the 320 kgMrity (99.999% natural boron powder of submicron grain
photons are size, having a density=524 mg/cm. Two circular mylar
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FIG. 2. Two dimensional energy-time spectrum. The 320 keV
line is clearly dominating over the smooth time dependent back-
ground. The time is given in 100 ns per channel. Energy calibration

——— 5 is given by the relatiorE(keV)= —8.675+0.478 channel.
FIG. 1. Schematic view of the experimental setup. muon inS;) has arrived during the 12s window.
(ii) Any signal in coincidence witl$; or S; is rejected as

windows of 175 um seal the PVC box on both sides. The a potential bremsstrahlung event.
inner diameter of the box is 72 mm and the thickness of the (iii) A retained y ray event should be detected in a
boron target is 12 mm. The stop distribution was estimatedquiet” HPGe detector: one requires the absence of any
through Monte Carlo simulations to be 3 mm FWHM. rays preceding the signal within 20s, as well as the ab-

The target is surrounded by two plastic scintillato& ( sence of any Michel electron in the HPGe detector for the
andS,) upstream and another on&;) downstream. While previous 120 us.
all muons leaving the beam pipe are detectedSpy the (iv) The detection of ay ray in the HPGe detector and
detectorS, selects only those entering the central part of thethat of a decay electron in th&, - Sy telescope during the 10
target(diameter: 52 mrn Its use rejects muon capture events us window also results in the rejection of thogecandi-
in the PVC ring surrounding the boron powder. Anticoinci- dates.
dence with the third detectoB; defines the muon stop Thosey ray events which pass all these selection criteria

(ustop) in the target;sl.sz.gs_ A 50% HPGe detector, are then recorded in a two dimensional energy-time histo-
placed downstream along the beam axis, observey tags ~ gram(see Fig. 2 _ o _ _

which leave the target in that direction and measures their Electron events defined as coincidencesSinSs in the
energy. A 1 mm thick Sn shield, placed between$gescin- 10 us window are selected as good events in the absence of
tillator and the HPGe detector, absorbs the low energyany second muop; in the absence of any spurious elec-
muonic x rays whose pile-up could affect the time evolutiontron signal inS, or S;; and in the absence of any ray

at the 320 keV line. A telescope of two additional scintilla- detected in the HPGe detector. Those events which pass

tors (S,;-Ss) detects the decay electrons leaving the targethese rejection criteria are recorded in a one-dimensional

laterally. time histogram(see Fig. 3.
IIl. DATA STRUCTURE IV. THE ANALYSIS
The mean rate ofistops is % 10° s . If it has not been A. The background
preceded by another muon 8 during the previous 1Qcs, The time evolution of they ray emission rate front'Be*

a ustop opens a 1fs observation window. A time to digital is extracted from the first histogram, energy versus time. This
converter(TDC) measures in bins of 1.25 ns the time be-requires the knowledge of the time evolution of the back-
tween the beginning of that window and its coincidence withground in the energy bin defined at 320 keV. Consequently,
a vy ray in the HPGe detector or an electron in tBgS;  the time evolution in energy bins to the left and to the right
telescope. In order to avoid that the uncorrelated backgroungf the 320 keV bin must also be considered. An energy and
affects the time distribution of the correlated events, an uptime dependent functiomkg(E,t), describing this back-

dated dead-time of 12s is triggered by any Ge d8,.Ss ground, is constrained by the fit to the time spectra corre-

signal. sponding to each of the selected energy bins. The energy bins
The vy ray coincidences that are retained as good eventgsed for the determination of the background time evolution
meet the following criteria. and their contents relative to the 320 keV line are shown in

(i) One requires that no “second muonis (signal of  Fig. 4 after an integration over 1@xs.
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FIG. 3. Time .spec.trum of t_he electrons detected in the Iate_ral 100 150 200 250 300 350 400
telescope. The time is given in 100 ns per channel. The region Energy (channel)

between channels 15 and 96 is used for the fit.

FIG. 5. Gamma energy distribution of muonic x rays integrated

B. The response function over 300 ns.

e e o sones i o Uncion s he us 0 conoe e e dependenc
X rays at 296.4 and 372.5 keV with a Mg target. Since these g o
are emitted for each atomic muon capture, they are prompt
and dominate the spectrum, while the observed function of
time thus correctly reflects the response function. The time As discussed before, the fit of the decay electron spectrum
behavior of these two lines is corrected for a smooth timesonstrains some useful parameters suchpandAX. How-
dependent subtraction of the background taken every 1.25 nsyer, the capture of muons by residual impurities, in the tar-
on both sides in energy of each line. The normalization of theyet and its surroundings, adds some background to that spec-
two resulting time spectra leads to the time response fungrym. The analysis of the relative abundancies of muonic x
tions fyoe(t) and fa7(t), at 296.4 and 372.5 keV, respec- rays fromK transitions leads to the identification and the
tively. For each time bin, a linear interp()lation between thos%vahjation of the contribution from each of the |mpur|ty el-
two functions then gives the time response functig(t) at  ements(see Fig. 5. In order to deduce the impurity content
any energyE within that interval of our target, the germanium detector was exposed without
the Sn shield so that x-ray lines emitted in the atomic capture
process could be observed. In order to maintain a good
signal-to-noise ratio, only the first 300 ns following a muon
stop were considered.

The number of x-rays detected must be corrected for their
yield and the photopeak detection efficiency in the HPGe
detector. The HPGe efficiency between 50 and 200 keV is
1 deduced from a combination of measurements with cali-
brated radioactive sources and simulations. The simulations
use theGEANT software(version 3.21, CERN and require a
] precise description of the detector geometry as well as of the
pustop distribution within the target. Comparison of simula-
tions with efficiency measurements using calibrated pointlike
133Ba and 1°%Eu sources leads to a precise determination of
the detector geometry. The comparison of simulations with

C. The electron spectrum

E—296.4
fe(t)="fooe(t) +[farat) — fzgét)](mJ '

4.1

320 keV

20000 |

Counts

10000 |-

5000 -

’“J‘r,:

the measurements of the abundancies of B x-rays as a
function of the beam momentum, as well as the knowledge

| E=-8.675 +0.478 . chann
15000 +
f
# of the transverse profile of the bed®5|, leads to the de-
S0 @0 G0 0 60 8O scription of theustop dll%tnbunon Wlthlln the targgt.
R — Electrons fror_‘n theu"B state provide the main compo-
nent of the physical electron background: 24=5%126% nor-
FIG. 4. Gamma energy distribution integrated over 6. The ~ malized to the''B contribution. This admixture results from
shaded areas delimited by vertical lines indicate the selected wirthe use of a natural boron target. Enriched targets tested
dows used in the background determination. turned out not to have the required chemical purity. Just as
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TABLE I. Values of the free parameters resulting from the fit to the data, witNpr=1154/1085

=1.064.

NTINT R (1C° s'%) Ap (10° s AN (10° s
Results 0.028 478.70 -13.2
Statistical error +0.021 +16 +0.72 +1.7
Systematic error +0.003 +1 +0.25 +0.7

for 1B, the time distribution of electrons emitted by mesic

Other contributions to the background in the electron

108 js affected by the hyperfine effect, following the expres-spectrum stem from O (6.380.34+0.20%), and to a lesser
sion (1.7) with the appropriate values for the various param-degree, from N (0.450.06+0.01%) and C (0.430.10

eters
Ng (1°B)=8/14, N, (1%B)=6/14,
(4.2)
R(}%B)=2.1(5)x10° s [23],

Ap(1%B)=482.9+[\p(}B)—477.1+1.0x10° s,
4.3

ANCB) =[Arel(*BINc (B[ 1~ Are(*BINg (*B)],
(4.9

with for Eq. (4.4)
Ac(*B)=Ap(*B)— Ao,
AN(1B) =M (%B)—Ac (*B),

Are(1B)=AN(1B)/(\c)(1B)=—0.9870732, (4.5

+0.01%). The appearance of oxygen in the target is possibly
due to the oxidation of the boron powder as well as to hu-
midity. These contributions follow exponential time distribu-
tions with known lifetimes[24]. Finally, noncorrelated
events are described by a constant rate and determined from
their contributions at negative times. The time response func-
tion for the electron spectrum was neglected since it is much
smaller than the 100 ns channel width taken in the electron
spectra.

D. The fit

The theoretical functions were adjusted simultaneously to
the y and electron spectra. For thespectra, the convoluted
background function bkd{,t)®fg(t) in various energy
bins, summed with the convoluted signal evolution of the
320 keV peakdNg,o/dt(t) ® f5ot) was used. For the elec-
trons, the signal time evolutiocthN,- /dt(t) was added to the
evolution of the background in the manner described above.

Even though the four parameters of main interest,

AN, R, A*/\" influence both the electron and thetime

where(\¢)('°B) and\ ¢ (*9B) are the mean capture rate and evolutions, the electron time spectrum constrains essentially

the capture rate from the lower hyperfine level 1B, re-

spectively. Let us comment on the two parameteg$:°B)
and A\ (1°B).
The mean disappearance rates of (480%)x 10° st

in 1% and of (477.90.7)x10° s ! in B are given by

the total lower disappearance ratg and the difference be-
tween the upper and lower capture rafes. As for the time
evolution of the 320 keVy ray, it constrains essentially the
hyperfine conversion rafe and the ratio of exclusive capture
ratesh */\ . The remaining free parameters are those of the

Suzuki[24]. However, the analysis of the measurements repackground energy and time evolution, and of the normaliza-
ported in that paper does not take into account the hyperfingons of the electron ane signals.

effect. As a result, the reported mean disappearance rate un- Minimization used theviNuIT software (version 96.03,
derestimates the disappearance rate from the lower hyperfig@=eRN), which adjusts the theory to the data by a least-
level A . We assume in Ed4.3) that this underestimation is square method. The fit converges to the results presented in
identical for both boron isotopes, since the transition Rte Table I, with y?/Npe=1154/1085.

and the hyperfine effecAN are similar for both isotopes.
Any small difference between the transition raRsf both
boron isotopes has a negligible effect on this correction.

The 1o statistical error on each value presented in Table |
results from the quadratic sum of the error givennoyuIT
and that of the contributions induced by the statistical errors

Finally, the hyperfine effect on the total capture rates inon the fixed parameters of the fit. Among the latter, the domi-
198 is deduced in Eq(4.4) from the theoretical expectation nant one is the error oR(1%B) whose relative contribution in

for the ratioAX (1%B)/(\c)(*B) in 1%B [18,24,26 using the
gp value predicted by PCAC. The errors dn,(1°B) given
in Eq. (4.5 correspond to a dependencegin the conser-

quadrature to the final error on*/\ "~ is less than 1%. Data
statistics remains the major source of error. The systematic
error is the sum of the contributions due to the systematic

vative range of 8.gp/ga<14. We assumed that the depen- errors on the fixed parameters of the fit.

dence ofA (1°B) ongp in 1°B is similar to the one in"'B

which was evaluated by Koshigigt al. in Ref. [27]. We

The quality of the fit is displayed in Fig. 6, which presents

the fit of a Gaussian function to the residual distributions

included this variation into our systematic error evaluation[ = (data—theory)/o] for the 320 keVy spectrum, the elec-
In any case the impact of this assumption on the final error ofron spectrum, and the background energy and tinmepec-

our results is negligible.

trum.
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“ 9 vided by a pure exponential.
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X
Constant 253 £ 1.0 V. DISCUSSION OF THE RESULTS
Mean 0.03 £0.03 A. Various secondary results

Sigma 1.02+0.02 ] ] ] ]
Before we consider the main result of this experiment,

FIG. 6. Distribution of weighted residualglata-theory/o for namely, the ration */\~ giving access to the value of the
(a) the 320 keVy time distribution,(b) for the electron time distri-  induced nucleon pseudosca|ar Coup|ingin llB, let us dis-
bution, and(c) for the smooth background time and energy distri- cuss some of the interesting secondary results obtained. In
bution. the present experiment, the hyperfine conversion rate is de-

termined with a 10% precision, which is much better than

The quality of the fit to they and electron data is further that of previous experimen{0,23
illustrated in Figs. 7 and 8. In each case, the upper plot

shows the residudblata-theory#) in each time channel. The R=(181*+16+1)x10* s 1, (5.1
lower one shows the time evolution of the signal after sub-
traction of the backgroundNs,(t)/dt or dN,-(t)/dt, di-  and is in reasonable agreement with the early theoretical ex-

; P - ; pectationR=250x 10° s ! of Ref.[18]. Our measured con-
vided by the pure exponential o with Ap provided by version rate is significantly lower than the one reported in

the fit (Table ). These figures display a nice illustration of i 1 . o
the hyperfine effect and of the hyperfine conversion. Prefer-RfeIr'][zc)'] [R_.(%Ct)i; 50)x 10° sth], Ieadmg Itlo a sens;u(\jnty
ential feeding of the lower hyperfine state, from which the?' 1€ EXperment i@y poorer than originally expected on

capure mainly occurs, s ceary bserued bt nfrand ' 1€ S of bl vl ot talslca) biwiacrepency
electron time spectra. However the amplitude of the effect i# » may P P

enhanced i thy specium by the hyperine efect on the 1 ORETTEntof Ref23 uc o solo ste el mdced,
partial capture rates. P P

rotation technique, studying the residual polarized population
of the hyperfine levels. The fast disappearance of muon pre-
2F S L - " cession observed from the upper hyperfine component may
L e e T T be due in part to magnetic relaxation phenomena triggered

] by a random static internal field which would have the same
signature as muon hyperfine conversion. Indeed, such a re-
laxation was observed for positive muons’iB [29].

Another side-result is a new value for the muon disap-
pearance rate

deviation
)
T

arb. units.

Ap=(478.70-0.72-0.25 X 10° s, (5.2

T T, slightly larger than the earlier values reported in Re#],
20 30 40 50 60 70 80 90 100 and the references quoted therein. All former values avail-
Time{(1 channel = 100 ns) able in the literaturg24,28 result from analyses which ig-
FIG. 7. Upper part: distribution of weighted residugtiata ~ nore both the hyperfine effect and hyperfine conversion.
theory/o per point for the 320 ke\y time distribution. Lower part; ~ Since nuclear muon capture is favored from the lower hyper-
time evolution of the 320 ke\y after background subtraction and fine level, this unwarranted approximation leads to an under-
divided by a pure exponential. estimation ofAy . Our result was determined without any
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FIG. 9. Theoretical predictions fox /A~ as a function of FIG. 10. Theoretical predictions for™/\~ as a function of
gp/ga for various nuclear models. Definitions may be found in Ref. g, /g,, for harmonic oscillator wave functions: circléEKPOT
[30]. [30)); and for Woods-Saxon potential: squaKepherical [31]; or

triangles(deformed [32].
approximation, using in our fits the entire complexity of the
hyperfine procesfsee Eqs(1.7) and(1.8)]. This value 5.2 ot the variation of\ */\~ as a function ofyp/g,. From Fig.
yields the total muon capture rate from the lower hyperfinegi one notices the small scatter among the predictions de-

level, rived from various plausible configuration mixings.
The evaluation of Ref.30] assumes identical spherically
symmetric harmonic oscillator potentials both f&iB and
ll - . . . .
in reasonable agreement with the theoretical expectation %gg;{:\? g}atyhzenczelfﬁfct)lr?r;gdtr?éviirr:;rllestsar?:”o?Tk?énguecrl]g;?y
—_ —1
Acgzahsxépf: S [ZE't the total t tes f thcapture process. Consequently, its wave function cannot be
i ?]r ef. ! (Trenfe N Wt?te.n € total capture rates for %xpected to be well described by a harmonic oscillator well
WO hyperfine levels we obtain of the same radius as that of the capturing protoh'B It is
(5.4 indeed well known that'!Be is a typical “neutron halo”

Ac=\p—Ao=(23.53:0.72+0.25x10° s !, (5.3

AN=NE—Ac=(—13.2+1.7x0.7)x10° s ..

This first ever measured value is to be compared to the pre- [ ]
diction of AN=—9.9x10® s 1 [27]. 0.14 1 § 27 =0.02840.02140.003 ]
I v ]
B. The main result and the resulting constraint ongp/ga 0.12 7 2,p/8,=433310.5 )
As reported in Table I, the ratio of the exclusive capture 0.10 - ]
rates\ © and\~ which we studied takes the value I .
W K008 | § |
—=0.028+0.021( stat) = 0.003 syst,), (5.5 R I
A 0.06 1
which is an important improvement over the only existing 0.04 / ]
limit, A*/\"<0.26[20]. The precision o\ */\~ in this I
type of experiment could be improved using muonic atoms 002 - ‘;“/7\4 Tttt Tttt Tttt
with larger hyperfine conversion rates than'ts. i ]
The sensitivity of this ratio to the induced nucleon pseu- 0 O ! ! !

doscalar coupling in*'B was first evaluated in Ref22]. 6 2 4 6, /8g 10 12 14

More recently Kuzminet al. [30] evaluated this sensitivity Pl

including various recoil-order corrections and considering all  F|G. 11. Theoretical predictions fax /A~ as a function of
the (Op) states for the protons and neutrons outside th%p/gA given by the CKPOT shell mod¢B0]. The neutron halo is
closed “He core. Assuming spherical harmonic oscillator described by a deformed Woods-Saxon potefi8a|32. The hori-

wave functions and various residual interactions to determingontal full lines indicated the & statistical error o\ */\~ while

the configuration mixing, these authors find a good stabilitythe dashed lines indicates the systematic error.
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nucleus[33,34]. This feature was taken into account in Ref.

[31] and—as a further refinement—RE82] also introduced

a deformation into the Woods-Saxon potential which both

these theoretical works used.

PHYSICAL REVIEW C 65 025503

? =4.3"2% stat) + 0.5(syst).
A

In particular, we see no indication of an enhancement in the

(5.6

The effect of these two modifications is displayed in Fig.value forgp, in contradistinction to what has been observed
10 by comparing it to the most plausible predictionin radiative muon capture on hydrogé8]| and possibly in
(CKPOT) of Ref. [30]. Some variation is observed but it light nuclei[13].
remains small in comparison to our experimental error. It

may be noted that absolute values of capture rates may also
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