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We present discussions about the value of the transport coupling cohgtamt'Ba,Cu;O, . We have also
reanalyzed our previous impurity scattering data according to the recently suggested relation between the
momentum-dependent anisotropic functibk), the ratio of anisotropic to isotropic scatterigg, and the
normalized order paramete(k). Using the appropriate values of the transport properties and the plasma
frequency, it is found that, as low as 0.2 is still a plausible value. Furthermore, we have studied the case of
(ef)2=0.81, which corresponds ti{k)==1. For\,=0.2,g,=0.67 for in-plane oxygen defects agg=0
for Zn impurities, respectively. Ik, =0.3,g,=0.82 for in-plane oxygen defects agg=0.33 for Zn impuri-
ties, respectively.
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We are grateful to Haradh for comments on one of our rotation measuremenfsresulted in converging numbers of
previous papers about the anisotropic impurity scattering efh w, between 1.23 and 1.27 eV. More crucially, however, not
fects in YBaCuO, (YBCO).! It is a precious opportunity noticed in Harals comment, the appropriate value @from
for us to present important discus§ions that we had to omit ifhe high-quality samples in which the above corresponding
Ref. 1 due to the page limit. Harancomments raise two was measured has to be taken to elucidate the reasonable
subtle issues. The first one is the interplay(ef)” andg,  value of\,. Instead of the value of 0.8%Q cm K * from
through the equation, which describe the impurity scatteringnch earlier samples in Ref. &he correspondinga

effects onT; >~ (=dp,/dT)<0.7uQ cmK™! for high-quality untwined
T 1 1 1 single crystals'~*2 For example, far-infrared spectroscopy
|n_CO:<ef>2[¢, Z4(1-g)—= }_,p(_ }+(<e)2 in Ref. 9 revealediw,=1.23 eV, and the corresponding

Te 2 4mTe 2 single crystals prepared by the same group hab low as

1 L 1 0.55 uQ) cm K~ ~* Combining these two values éfw, and
+(ef)2=1)| ¢ 5+7 'm_l'_J )—4,0(5”, (1)  a, it would lead tor,=0.20. Even with an intermediate

mhe value of @~0.6 andfhw,=1.27 eV, \,=0.24 well below

where is the digamma functionl ., is the initial T, of the ~ 0.3. It is amazing that the prediction bf=<0.3 in Ref. 8 still
sample, a”di;wt is the isotropic component of impurity scat- holds even with the later values 6fw, and a. This is be-
tering rate. In this modeff (k) is the momentum-dependent cause estimates in Ref. 8 were mainly based on the absence
anisotropic functiong, is the ratio of anisotropic to isotropic Of saturation ofp at high temperatures, regardless of the
scatteringe(k) is the normalized order parameter, apd)  details of other parameters.
denotes the average on the Fermi surface. The other issue is With the plausible values ok, better defined, we can
the legitimacy of the value of,, used in Ref. 1, wherg, is  readily discuss the other issue raised by the concerned com-
the transport coupling constaht:’ ment. In Ref. 1, a convenient approximatior(eﬂ‘)zz 1 was

We would like, first, to discuss the plausible range of theadopted. As pointed out in Harancomment, the choice of

values of, . In Ref. 1,\,=0.2 was used. According to Ref. (ef)*=1 would result in a constraint af;<0.5 due to the
8, )\tr:0.246@wp)2a in units [fiw,]=eV and [a] non-negative scattering potential. This constraint was over-

=uQ cmK 1, where w, is the plasma frequency and looked in some of the previous works®>With this constraint
=dp/dT is the resistivity slope of th&-linear region. It was in mind, one would like to look into the data in Ref. 1 again.
argued in the concerned comment that, using Let us first stick to(ef)>=1 as in Ref. 1. Fon,=0.2, g,
=0.87uQ cmK ™! in Ref. 8,\,;=0.2 would lead tohw =0 well describes both th€. suppression and the behavior
=0.97 eV, which was too small compared to those of YBCOOf the reduced slope of the upper critical field
in the literature. We think that this statement is probably(dHc2/dT)t /(dHco/dT)y  in YBCO with Zn impurities.
misleading. To follow this approach prudently, it is noted thatFor in-plane oxygen defects, one can choose the maximum
the penetration depth, is the relevant parameter to derive allowed value ofg,=0.5 and still find the data of irradiated
the intrinsic plasma frequenay, of CuG, planes, in which  YBCO satisfactorily described. Therefore, none of the con-
the contribution from CuO chains is spared. Values\gf clusion in Ref. 1 will be changed. Alternatively, one could
reported from both far-infrared spectroscynd muon spin  adopt a simple model of(k)=~+1, under which—1<g,
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FIG. 1. (@) T, vsT'x Ti;n]b for irradiated YBCOI'=p,/« is experimentally determined from the transport d&af. 1). (b) T, vsT for
YBa,(Cuy_Zn,)30, . All solid lines are fits to Eq(1). (ef)?=0.81. For\,=0.2: g,=0.67 in (a) and 0 in(b), respectively. Fon,,
=0.3:g,=0.82 in(a) and 0.33 in(b), respectively. All solid lines share the same value.pf Some of the data were taken from references
cited in Ref. 1.

<1 is guaranteed to be selfconsistent all over the Fermi suthe same parameters determined frdmsuppression well
face. With a d-wave order parametee(k) and f(k) reproducedchldT)TC/(dchldT)TCo in the case ofef)?

=sgng(k)), (ef)*=0.81. One can then try to use HA) to  =0.81. Further theoretical investigation of the impurity scat-

describe the data as shown in Fig. 1. During the fitting, notering effects on qH.,/dT)7 /(dH,/dT)_ is surely in-
only the initial slope but also the data in the whole rangedispensable ¢ c0

wlere conaderzd.f F?“’:O'E’Oo?e %bta.urg,z.o'ﬁ? for in- In summary, in reply to the comment on Ref. 1, we have
plane oxygen defects argl=0 for Zn impurities, respec- discussed in detail the plausible range of the valuesof

tivzly. Theregorfe, th irr]npuriti_es tresume itstotr_opic scattelrirzjga d reanalyzed the data in Ref. 1. It is found that Zn impurity
and oxygen defects show anisotropy scattering as conciu attering is indeed much more isotropic than that of in-plane

in Ref. 1. If A,=0.3,9,=0.82 for in-plane oxygen defects oxygen defects, if not completely isotropic. Impurity scatter-

angg|=0:33 for Zr} impurities, res_pectiv_ely. In this case, aning in cuprates constantly generates new excitement in this
anisotropic scattering component is assigned to both the O)%'ommunity(e g., Refs. 15 and 16Therefore, we would like

gen defects and Zn impurities. However, scattering of th&, yhank Haranagain for his comment, which stimulated

Iatteals St.'” mﬁCh m_or:e |sdc_>ftfrop|c thaln thaét ]sztfhe forrr]ner_. ItlS more and better efforts to understand the transport properties
worth noting that, with a different value ¢éf) from thatin = o the role of impurities in cuprates.

Ref. 1, the fits to Eq(1) still indicate a constan,, regard-
less of the doping levefS For the previous theoretical cal- This work was supported by NSC90-2112-M-009-025,
culations assume(ef)?=1>'*we are not able to check if Taiwan, Republic of China.
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