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MA9GD)QHN)?HK)MA>)
MKNLM)QHNjO>)IE9<>=)BG)
IKH<A>?);Q)CNEB>G)PA>G)
INK<A9LBG@)QHNK)LBGD2)

C_,[mmol_^,nb[n,[ff,iol,jli^o]nm,[l_,g[ho`[]nol_^,qcnb,nb_

al_[n_mn,][l_,[h^,l_mj_]n,nb_,bcab_mn,ko[fcns,mn[h^[l^m,i`,nb_

ch^omnls2

&25479)39

L__j,nbcm,aoc^_,[`n_l,chmn[ffcha,siol,mche2,Jn,]ihn[chm,cgjiln[hn,

ch`ilg[ncih,[\ion,g[chn_h[h]_,[h^,q[ll[hns2

F>K<B)=j9OHBK)?9BM)
<HG?B9G<>)n)IKH<A>?)I9K)
CNEB>G)IHNK)Ej9<A9M)=>)
OHMK>)oOB>K2)

Tis_t,[mmol�m,ko_,niom,him,jli^ocnm,mihn,`[\lcko�m,[p_],f_

jfom,al[h^,mich,_n,l_mj_]n_hn,f_m,jfom,b[onm,mn[h^[l^m,^_

ko[fcn�,^_,f{ch^omnlc_2

#99-39043

Dihm_lp_t,]_,aoc^_,[jl�m,f{chmn[ff[ncih,^_,pinl_,�pc_l2,Jf,]ihnc_hn,^_m,

ch`ilg[ncihm,cgjiln[hn_m,mol,f{_hnl_nc_h,_n,f[,a[l[hnc_2,



7

;>?HK>)BGLM9EEBG@))
QHNK)LBGD
C_`il_,mn[lncha0,jf_[m_,g[e_,mol_,ni,`iffiq,nb_m_,chmnlo]ncihm,

][l_`offs?

},,P\m_lp_,fi][f,jfog\cha,l_aof[ncihm,[h^,\ocf^cha,]i^_m,ni,`iffiq,

nb_,[jjlip_^,jli]_^ol_m,[h^,om_,nb_,[jjlijlc[n_,[]]_mmilc_m2

},,Jhmj_]n,nb_,mche,`il,jin_hnc[f,^[g[a_,jlcil,ni,chmn[ff[ncih,.]l[]em,,

il,]bcjm/2,S_nolh,nb_,mche,ni,cnm,\ir,ohncf,sio,[l_,l_[^s,ni,chmn[ff,cn2,

},,Vm_,][oncih,qbcf_,g[hcjof[ncha,nb_,jli^o]n2,Ub_l_,cm,[,lcme,i`,

j_lmih[f,chdols,^o_,ni,jli^o]n,q_cabn@,nqi,j_ijf_,mbiof^,chmn[ff,

nb_,mche2

},,I[h^f_,nb_,jli^o]n,qcnb,][l_2,Elijjcha,il,\ogjcha,nb_,mche,g[s,

][om_,cn,ni,\l_[e,il,]bcj2,

},,I[p_,nb_,mche,ih,b[h^,`il,][\ch_n,]ihmnlo]ncih,il,gi^c+][ncih0,[h^,

]iohn_lnij,]on,ion2

},,N[e_,mol_,nb[n,[ff,nl[^_m,chpifp_^,ch,nb_,jli]_mm,[l_,[q[l_,i`,nb_,

]fc_hn{m,l_kocl_g_hnm,`il,nb_,mche{m,+h[f,chmn[ff_^,[jj_[l[h]_2,

,

K>JNBK>=)BM>FL

},,U[j_,g_[mol_

},,Ff_]nlc],^lcff

},,T[`_ns,af[mm_m

},,Q_h]cf

},,N[mecha,n[j_

},,T_[f[hn,.mcfc]ih_/

},,Pnb_l,c`,h_]_mm[ls

&25479)39

Ub_,chmn[ff[ncih,i`,[,Qli]b_`,+l_]f[s,mche,l_kocl_m,[,]omnig,][\ch_n,

\[m_0,mojjiln,`l[g_,[h^,]iohn_lnij,]on,ion2,Qli]b_`,mnlihafs,

l_]igg_h^m,nb[n,[ff,mn_jm,i`,nb_,chmn[ff[ncih,jli]_mm,\_,^ih_,\s,[,

fc]_hm_^,jli`_mmcih[f,chmn[ff_l2,

Qli]b_`,l_]igg_h^m,nb[n,sio,chmn[ff,nb_,mche,mi,`onol_,l_gip[f,cm,

jimmc\f_,qcnbion,^[g[acha,nb_,]iohn_lnij2

9O9GM)=>)<HFF>G<>K)
E,BGLM9EE9MBHG
Bp[hn,^_,^�\on_l0,p_ocff_t,piom,[mmol_l,^_,mocpl_,]_m,chmnlo]ncihm,,

�,f[,f_nnl_?

},,P\m_lp_l,f_m,l�af_g_hnm,fi][or,mol,f[,jfig\_lc_,_n,f_,]i^_,^o,

\�ncg_hn,jiol,mocpl_,f_m,jli]�^ol_m,[jjliop�_m,_n,oncfcm_l,f_m,

[]]_mmicl_m,[jjlijlc�m2

},,Jhmj_]n_l,f{�pc_l,jiol,^�]_f_l,nion,^igg[a_,jin_hnc_f,[p[hn,

f{chmn[ff[ncih,.+mmol_m,io,�]f[nm/2,S_jf[]_l,f{�pc_l,^[hm,m[,\i�n_,

domko{[o,gig_hn,^_,f{chmn[ff[ncih2

},,Vm_l,^_,jlo^_h]_,_h,nl[hmjiln[hn,f_,jli^ocn2,Jf,s,[,lcmko_,^_,

\f_mmol_m,film,^_,f[,g[hcjof[ncih,^�,[o,jic^m,^_,f{�pc_l2

},,N[hcjof_l,f_,jli^ocn,[p_],mich2,�]b[jj_l,io,b_oln_l,f{�pc_l,j_on,

_ha_h^l_l,oh,\lcm,io,oh,�]f[n2

},,Bpicl,f{�pc_l,_h,g[ch,jiol,f[,]ihmnlo]ncih,io,f[,gi^c+][ncih,^o,

][\ch_n,_n,f[,]ioj_,^o,]igjnicl2

},,T{[mmol_l,ko_,niom,f_m,]iljm,^_,g�nc_l,cgjfcko�m,^[hm,f_,jli]_mmom,

mihn,[p_lncm,^_m,l_kocm,^o,]fc_hn,ko[hn,�,f{_mnb�ncko_,+h[f,^_,f{�pc_l,

chmn[ff�2

oJNBI>F>GM)K>JNBL

},,So\[h,�,g_mol_l

},,Q_l]_om_,�f_]nlcko_

},,Moh_nn_m,^_,m�]olcn�

},,Dl[sih,^_,jfig\

},,So\[h,][]b_

},,T]_ff[hn,.mcfc]ih_/

},,Bonl_,mc,h�]_mm[cl_

#99-39043

M{chmn[ff[ncih,^{oh,�pc_l,_h,[lacf_,l�`l[]n[cl_,Qli]b_`,h�]_mmcn_,oh,

][\ch_n,[p_],oh_,mnlo]nol_,^_,mojjiln,_n,oh_,^�]ioj_,^_,]igjnicl,

mol,g_mol_2,Qli]b_`,l_]igg[h^_,`iln_g_hn,ko_,nion_m,f_m,�n[j_m,

^o,jli]_mmom,^{chmn[ff[ncih,mic_hn,_*_]no�_m,j[l,oh,chmn[ff[n_ol,

jli`_mmcihh_f2

Qli]b_`,l_]igg[h^_,ko_,f{chmn[ff[ncih,^_,f{�pc_l,micn,`[cn_,^_,`[�ih,�,

]_,ko_,]_,^_lhc_l,jocmm_,�nl_,l_ncl�,m[hm,_h^igg[a_l,f_,]igjnicl2,,,
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IE9G
&25479)39!

I[p_,nb_,mche,ih,b[h^,`il,+h[f,][\ch_n,mctcha,[h^,]iohn_lnij,]on,

ion2,Oi,n_gjf[n_,cm,jlipc^_^,^o_,ni,jli^o]n,^cg_hmcih[f,p[lc[\cfcns,

.�)('&|/0,qbc]b,[fmi,h__^m,ni,\_,n[e_h,chni,]ihmc^_l[ncih,qb_h,

]biimcha,nb_,^l[ch,il,q[mn_,^cmjim[f2,,N[e_,mol_,nb[n,nb_,jli^o]n,

sio,]biim_,][h,[^[jn,ni,nb_,mche,\s,]b_]echa,nb_,g[rcg[f,nbc]eh_mm,

mj_]c+][ncihm2

Ub_,chmn[ff[ncih,i`,[,+l_]f[s,mche,l_kocl_m,[,]omnig,l_ch`il]_^,][\ch_n,

\[m_,qcnb,[,mojjiln,`l[g_2,Ub_,mojjiln,gomn,qcnbmn[h^,844f\m,

.f[la_mn,mche,`off,i`,q[n_l,qcnb,a[l\[a_,^cmjim[f,chmn[ff_^/2,

N[e_,mol_,nb[n,nb_,][\ch_n,ij_hcha,cm,[,gchcgog,i`,nb_,ip_l[ff,,

f_`n1ni1lcabn,mche,^cg_hmcih2,N[e_,mol_,_hioab,mj[]_,cm,f_`n,\_bch^,

nb_,mche,`il,`[o]_n,]f_[l[h]_,.m__,cg[a_,5/2,

Qli]b_`-m,+l_]f[s,mchem,b[p_,[,l_p_lmc\f_,[jlih,`lihn,^_mcah,.%[n,il,

mb[e_l,mnsf_/2,E_n_lgch_,qbc]b,mc^_,mb[ff,\_,,

_rjim_^,[m,nbcm,qcff,ch%o_h]_,nb_,^l[ch,jimcncih,.T__,cg[a_,6/2

,,

Ub_,`iffiqcha,aoc^_fch_,mbiqm,[h,oh^_lgiohn,qcnb,[jlih,`lihn,

chmn[ff[ncih,qb_l_,nb_,]iohn_lnij,ip_lb[ham,\s,[jjlircg[n_fs,

$|2,Iiq_p_l0,inb_l,chmn[ff[ncih,ijncihm,_rcmn?,l_p_[f0,]igjf_n_fs,

oh^_lgiohn0,%omb,il,_rjim_^,lcg2,Jn,cm,cgjiln[hn,ni,jf[h,][\ch_n,

]ihmnlo]ncih,[h^,]iohn_lnij,]on,ion,ch,[]]il^[h]_,qcnb,nb_,]fc_hn{m,

l_kocl_g_hnm,.T__,cg[a_,7/2,

IE9GB?B>R)
#99-39043

W_ocff_t,[picl,f{�pc_l,_h,g[ch,jiol,f[,]ihmnlo]ncih,io,f[,gi^c+][ncih,

^o,][\ch_n,_n,f[,]ioj_,^o,]igjnicl2,Bo]oh,a[\[lcn,^_,^�]ioj_,h{_mn,

`iolhc,^�,[or,^cg_hmcihm,p[lc[\f_m,^o,jli^ocn,.�)('&|/2,W_ocff_t,[ommc,

jl_h^l_,]_nn_,ch`ilg[ncih,_h,]ihmc^�l[ncih,film,^o,]bicr,^o,^l[ch,io,

^o,\lis_ol,�,il^ol_m,_n,p[fc^_l,f_m,mj�]c+][ncihm,^o,jli^ocn,ko[hn,�,

f{�j[cmm_ol,g[rcg[f_,�,f[ko_ff_,cf,j_on,m{[^[jn_l2

M{chmn[ff[ncih,^{oh,�pc_l,_h,[lacf_,l�`l[]n[cl_,l_koc_ln,oh_,\[m_,^_,

][\ch_n,mol,g_mol_,l_h`il]�_,[p_],oh,mojjiln2,M_,mojjiln,^icn,

mion_hcl,844f\m,.�pc_l,^_,al[h^,`ilg[n,l_gjfc,^{_[o,[p_],\lis_ol,,

^_,^�]b_nm,chmn[ff�/2

W_ocff_t,piom,[mmol_l,ko_,f{iop_lnol_,^o,][\ch_n,_mn,[o,gichm,^_,f[,

^cg_hmcih,bilm1nion,a[o]b_1^licn_,^_,f{�pc_l2,W_cff_t,�,f[cmm_l,[mm_t,

^-_mj[]_,^_llc�l_,f{�pc_l,jiol,f{chmn[ff[ncih,^{oh,li\ch_n,.picl,cg[a_,5/2

M_m,�pc_lm,Qli]b_`,ihn,oh,n[\fc_l,l�p_lmc\f_,.jf[n,io,mnsf_,mb[e_l/2,Jf,

_mn,cgjiln[hn,^_,^�n_lgch_l,ko_f,]�n�,^o,n[\fc_l,m_l[,_rjim�,][l,]_f[,

ch%o_h]_l[,f[,jimcncih,^o,^l[ch,.picl,cg[a_,6/2

M_m,^cl_]ncp_m,mocp[hn_m,gihnl_hn,oh,�pc_l,chmn[ff�,miom,jf[h,^_,

nl[p[cf,[p_],n[\fc_l,i�,f_,]igjnicl,moljfig\_,[jjlircg[ncp_g_hn,,

^_,$|2,Uion_`icm0,^{[onl_m,nsj_m,^{chmn[ff[ncih,mihn,jimmc\f_m?,_h,

l_nl[cn0,_hnc�l_g_hn,miom,jf[h,^_,nl[p[cf0,_h,[#_ol_g_hn,io,[p_],

l_\il^m,[jj[l_hnm2,W_ocff_t,piom,[mmol_l,ko_,f_m,_rca_h]_m,^o,]fc_hn,

mic_hn,jlcm_m,_h,]ihmc^�l[ncih,film,^_,f[,]ihmnlo]ncih,^o,][\ch_n,_n,

^_,f[,]ioj_,^o,]igjnicl,.picl,cg[a_,7/2,
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$);9043

Gcl_]f[s,mchem,[l_,p_ls,b_[ps@,nqi,j_ijf_,mbiof^,b[h^f_,nb_,mche,

^olcha,nb_,chmn[ff[ncih2

N_[mol_,nb_,mche,ni,^_n_lgch_,nb_,mojjiln,`l[g_,jimcncih0,nb_,

][\ch_n,ij_hcha,^cg_hmcihm,[h^,nb_,]iohn_lnij,]on,ion,^cg_hmcihm2

Oin_,nb[n,nb_,[jlih,`lihn,cm,mfcabnfs,qc^_l,ih,nb_,nij,nb[h,nb_,\innig,

.")('&|/,.T__,cg[a_,8/2,

Cocf^,nb_,mojjiln,`l[g_,chmc^_,nb_,][\ch_n,\[m_2,Bffiq,`il,mbcggcha,

ni,g[e_,mol_,nb_,mche,cm,j_l`_]nfs,f_p_f,[h^,%omb,qcnb,nb_,oh^_lmc^_,

i`,nb_,]iohn_lnij2,J`,nb_,mche,cm,hin,f_p_f,cn,g[s,[*_]n,cnm,[\cfcns,ni,

^l[ch,jlij_lfs2

Ub_,mojjiln,`l[g_,gomn,]f_[l,nb_,^l[ch,ionf_n,[h^,nb_,q[n_l,mojjfs,

fch_m2

Vm_,nb_,^cg_hmcihm,g_[mol_^,ih,nb_,mche,ni,]on,ion,nb_,]iohn_lnij,

ij_hcha2,

D[l_`offs,jf[]_,nb_,mche,ih,nb_,mojjiln,`l[g_2,N[e_,mol_,nb[n,nb_,

mol`[]_m,ih,nb_,lcg,i`,nb_,mche,[h^,\_fiq,nb_,]iohn_lnij,[l_,]f_[h2,

Bjjfs,[,f[s_l,i`,mcfc]ih_,[fiha,nb_,mche,lcg2,,

,

Jhmn[ff,nb_,]iohn_lnij2,N[e_,mol_,nb_,mche,cm,]_hn_l_^,ch,nb_,ij_hcha,

[h^,nb[n,m_[f[hn,jlipc^_m,[,]igjf_n_,m_[f,\_nq__h,nb_,mche,[h^,nb_,

]iohn_lnij,.T__,cg[a_,9/2,

Xcj_,nb_,_r]_mm,mcfc]ih_,ih,nb_,pcmc\f_,j[ln,i`,nb_,mche2,J`,nb_,om_,

i`,[,mifp_hn,cm,h_]_mm[ls0,l_`_l,ni,nb_,jl_][oncihm,jlipc^_^,\s,nb_,

jli^o]n,g[ho`[]nol_l,ni,g[e_,mol_,cn,cm,m[`_,ih,+l_]f[s2,M_n,nb_,

mcfc]ih_,^ls,`il,nb_,_hncl_,l_]igg_h^_^,]olcha,j_lci^2,,

?BG9EBR>
Jhmn[ff,^l[ch,[h^,inb_l,+nncham2,C_,][l_`of,hin,ni,ip_l,ncabn_h,nb_,

^l[ch,.ncabn_h,\s,b[h^/2

BGLM9EE>R)
#<-79088-2-39

M_m,�pc_lm,_h,[lacf_,l�`l[]n[cl_,mihn,nl�m,fiol^m2,Oiom,l_]igg[h^ihm,

ko_,f{�pc_l,micn,g[hcjof�,j[l,^_or,j_lmihh_m,^ol[hn,f{chmn[ff[ncih2

N_mol_t,f{�pc_l,[+h,^_,^�n_lgch_l,f[,jimcncih,^o,mojjiln0,f_m,

^cg_hmcihm,^_,f{iop_lnol_,chn�lc_ol_,^o,][\ch_n,_n,]_ff_m,^_,f[,]ioj_,

^o,]igjnicl2

W_ocff_t,jl_h^l_,hin_,ko_,f_,n[\fc_l,_mn,oh,j_o,jfom,f[la_,_h,b[on,

ko-_h,\[m,.")('&|/,.Wicl,cg[a_,8/2,

G[\lcko_t,oh,,mojjiln,�,f{chn�lc_ol,^_,f[,\[m_,^o,][\ch_n2,Qiol,ko_,

f{�pc_l,micn,j[l`[cn_g_hn,[o,hcp_[o,_n,ko{cf,[]]in_,miom,f_,]igjnicl0,

chm�l_t,^_m,][f_m,mc,h�]_mm[cl_2,Tc,f{�pc_l,h{_mn,j[m,[o,hcp_[o0,f_,

^l[ch[a_,jioll[cn,h_,j[m,m{_*_]no_l,]ill_]n_g_hn2

M_,mojjiln,h_,^icn,j[m,p_hcl,chn_l`�l_l,[p_],f[,milnc_,^o,^l[ch,_n,f_m,

fcah_m,^{[fcg_hn[ncih,^{_[o2

Vncfcm_t,f_m,^cg_hmcihm,g_mol�_m,mol,f{�pc_l,jiol,]ioj_l,f{iop_lnol_,

^o,]igjnicl2

Qf[]_t,gchonc_om_g_hn,f{�pc_l,mol,f_,mojjiln2,W_ocff_t,piom,[mmol_l,

ko_,f_,l_\il^,^_,f{�pc_l,[chmc,ko_,f_,^_mmiom,^o,]igjnicl,mihn,

jlijl_m2,E�jim_t,oh_,]io]b_,^_,mcfc]ih_,mol,f_,l_\il^,^_,f{�pc_l2

,

Jhmn[ff_t,f_,]igjnicl2,W_ocff_t,piom,[mmol_l,ko_,f{�pc_l,_mn,]_hnl�,

^[hm,f{iop_lnol_,^o,]igjnicl,_n,ko_,f[,]io]b_,^_,mcfc]ih_,]iopl_,

]igjf�n_g_hn,f{_mj[]_,_hnl_,f{�pc_l,_n,f_,]igjnicl,.Wicl,cg[a_,9/2,

Fmmos_t,f_,moljfom,^_,mcfc]ih_,mol,f[,j[lnc_,pcmc\f_,^_,f{�pc_l2,Tc,

f{oncfcm[ncih,^_,mifp[hn,_mn,h�]_mm[cl_0,l�`�l_t1piom,[or,jl�][oncihm,

�gcm_m,j[l,f_,`[\lc][hn,^o,jli^ocn,jiol,piom,[mmol_l,ko{cf,_mn,m[hm,

^[ha_l,jiol,f{[lacf_,l�`l[]n[cl_2,W_cff_t,[ommc,�,l_mj_]n_l,f_,n_gjm,,

^_,m�]b[a_,l_]igg[h^�,jiol,f_,mcfc]ih_2

?BG9EBL>R)
Jhmn[ff_t,f_,^l[ch,_n,f_m,[onl_m,l[]]il^m2,Ql_h_t,mich,^_,h_,j[m,nlij,

m_ll_l,f_,^l[ch,.m_ll_t,�,f[,g[ch/2
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