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The rotation angles for the 298 keV and 362 keV states of 10aRh were
measured after Coulomb excitation with 2,5 MeV protons in Fe”® 5-"48 5
alloy, as- 0.0172 + 0,0037 and + 0,0295 + 0,0121 respectively.

These values are interpreted by considering the existence of a transient
field at such low energies, too.

Last year we reported the measurement of the g-factors of some nuclei
in excited state by observing the angle coT of integral rotation of
the angular distribution of the Y -radiation from states produced by
Coulomb excitation of nuclei in ferromagnetic alloys [1,2,3]. Recently
an attempt was made to measure in FeRh with 48.5 at. % of Eh the
g-factors of the 298 keV 3/2* and 362 keV 5/2* states of "~Eh. The
lifetimes of these states are Tj= 9*1 psec and T2= 85 psec, respectively
[4]. This alloy is ferromagnetic [5]. The static hyperfine field at Rh
nuclei was measured at 1°K as Hgt = i30 + kG [6] but its sign was not
determined. The hyperfine field at the Fe nuclei varies very slowly
with temperatures below the room temperature [5]¢ The same is assumed
for the field at the Rh nuclei. The external field applied to saturate
the Fe-Rh target was ~ 2000 kOe. The liquid nitrogen cooled target was
bombarded with 2,5 MeV protons.

The angular distribution coefficients expressed in terms of cos 2
neglecting b” were found to be

b2 (298 keVv) =- 0,255 + 0,012
and b2 (362 keV) + 0,103 + 0,015

with the precession angles
H it 298 kevV si - 0,0172+ 0,0037

(w?)2 362 keV + 0,0295+ 0,0121
Since ”~°"Rh is an odd proton nucleus, the Schmidt lim its give positive
g-factors for these states. Thus, the opposite signs of the measured
(u>T)/ and (to7)2 are in contradiction with the theoretical limits
which are violated only exceptionally [7].



This contradiction, however, can be overcome, if one considers the appearance
of a very intensive positive transient magnetic field of short lifetime

at the nuclei as a result of the slowing down process and similar to
that observed in the IMPACT experiments of Grodzins et al. [8]. Then, the
measured values of 00T7 and usT2 can be described as

wT)i =- (Ht Tt +Hst Tj)i i-12 )

and the value of HJt can be calculated from the expression

(2)

Considering the measured values of (toT)f and (coTas well as the Schmidt
limits (0,045 - 7,3 ) of g_/ g2, the ratio in (2) must be positive. It
follows that

1. The sign adopted from ref. [8] for being positive, requires
that of Hyj. to be negative. This is consistent with the measured positive
sign of (coT)2 an<i* if one accepts the Schmidt prediction of g2, this
positive sign is not inconsistent with the existence of owing to the
relatively high value of T2 -

2. Within the limits of the Schmidt prediction of g, / g2 the value
of H Tt is always == 0 and lies in the range of the transient field
values observed in high recoil energy experiments on the neighbouring
elements (Pd, Rn, Cd): 9*KO~" Gauss sec [8] (see Pig.l).

If, we attribute the 20% difference of the measured (col) = 0,077 + 0,005
of the 528 keV state of x Pt obtained on Coulomb excitation with 2,5 MeV
protons [3] from the static value o0>T= 0,095 + 0,003 C91 not as in [3] to
crystalline effect, but to that of the transient field, we get for H- ¥+ =
=+ (11»6 + 4,3) 10"0 Gauss sec, in surprisingly good agreement with the

+ (16,2 + 4,1). 10"° Gauss sec. evaluated from IMPACT experiments at 12 MeV
recoil energies of 1¢"Pt.

The effect of the recoil energy on the value of cuT for the 847 keV state
in Vv~Fe has been already investigated in two experiments [10,11]. 'Their



results are contradictory. The present result confirms the observations
in the latter experiment [11].

The existence of the high intersity transient field even at recoil energies
of maximum 100 keV, which seems to be evident from the present experiment,
cannot be attributed to the electron processes suggested for the explana-
tion of the transient field observed in IMPACT measurements. The velocities
at such low recoil energies are too small for picking up electrons from

Fe, the energy loss is mainly nuclear [8] since electron processes, such
as ionization, charge exchange cease to be important. However, the similar
values of the transient field at the high and low recoil energies suggest
a common origin. This is thought to be the final stage of the slowing
down process when the slow moving recoiled nuclei approache in the collisions
the polarized Fe host atoms by which the s-electrons of the recoil particle
become strongly polarized, too, and produce a transient field by core
polarization. The observed effect of HN f ~ 3eer3 to be the integrated
contribution from these invidual collisions.

To get a better insight into these intricate phenomena, it would be of
interest to continue their study, possibly, by varying the energy of the
recoiled particles.
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Fig. 1 Variation of H Tt with gl / g2.
The arrows mark the limits of the Schmidt prediction.
The estimated error of To and [ T2 is 10 %.
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