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From the materials of NIICHIM�
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January 11, 2007

YZ[\[ ]^_`^ab c^b\ d[ ^a[ e[f[ga^hi_j \`eZ ^ k[kla^gf[
[m[_h ^\ hZ[ e[_h[_^ab giahZc^b ln hZ[ l`h\h^_ci_j aleo[h,
\p^e[ h[eZ_ie\ c[\ij_[a! hdie[ hZ[ q[al ln rlei^fi\h s^gl`a!
hZ[ s[_i_ Lait[ f^`a[^h[! ^e^c[kiei^_ r[aj[b Olalfi[m�

r[aj[b Olalf[m i\ ^ nl`_c[a ln pa^ehie^f el\kl_^`hie\! ^
ea[^hla ln hZ[ \lmi[h \ha^h[jie d[^pl_ ln kiccf[ ^_c i_h[ael_,
hi_[_h^f a[klh[_[\\! dZieZ [_\`a[c \ha^h[jie p^aihb ^_c dZieZ
k^c[ hZ[ rlmi[h u_il_ hZ[ f[^ci_j aleo[h,\p^e[ pld[a� v`a
[_h[apai\[ d^\ nl`_c[c ^\ ^ wa^_eZ xl� : ln yzrzRy{q
PxrYPYuYz , NN i_ dZieZ r�L� Olalfi[m dlao[c ^\ ^ eZi[n
c[\ij_[a ln fl_j,a^_j[ g^ffi\hie ki\\if[\�

YZ[ k^i_ lg|[ehim[ ln hZ[ [_h[apai\[ d^\ [}p[aik[_h^f
c[m[flpk[_h ln aleo[h \^kpf[\! f^h[a aleo[h,\p^e[ h[eZ_ie\
\^kpf[\ ea[^h[c gb hZ[ ~[\ij_ w`a[^` `_c[a hZ[ cia[eil_ ln
r�L� Olalfi[m�

YZ[ [_h[apai\[ g[j^_ dihZ hZ[ el_\ha`ehil_ ln Y[\h rh^hil_
xl�8 \[h nla niai_j \h^_c h[\h\ ln hZ[ y,8 aleo[h\� 

v_ Y[\h rh^hil_ xl�8 i_ ~[e[kg[a ln 8KAK hZ[ nia\h h[\h\
ln hZ^h aleo[h \`ee\[\\n`ffb d[a[ e^aai[c l`h ^_c el_niak[c
\h^_c elkpf[} [nniei[_eb�

Reelaci_j hl m[h[a^_\ k[klia\ r�L� Olalfi[m ^_c ~���
u\hi_lm p[a\l_^ffb \[f[eh[c pf^e[ nla rh^_c xl�8 ^_c rh^_c
xl�: el_\ha`ehil_ l_ hZ[ \h[[p \flp[ ln hZ[ O`_b^ aim[a� 

P_ 8KAN,8KB8 g^ffi\hie ki\\if[\ y,8 Da^_j[ ^gifihb :M9okF!
y,: Da^_j[ ^gifihb C99okF ^_c y,B Da^_j[ ^gifihb 8B99okF
d[a[ c[\ij_[c gb Olalfi[m� rh^_c xl�8! l}bj[_ pf^_h! ^\\[k,
gfb g`ifci_j! g`ifci_j\ ln [_ji_[[a i_na^\ha`eh`a[ Dglif[a,
Zl`\[! [f[ehaie c[p^ahk[_h! elkk`_ie^hil_^f \[ehil_! p`kp,
Zl`\[\! [he�F d[a[ el_\ha`eh[c l_ l`a [_h[apai\[ c`ai_j hZ^h
p[ailc� hZ[b d[a[ [_^gf[c `_c[a hZ[ c[m[flpk[_h ln hZ[ nia\h
Olalfi[m�\ ih[k\� 

YZ[ Zi\hlab ea[^hil_ ln hZ[ nia\h aleo[h\ i\ hZ[ Zi\hlab ln
^ehimihi[\ ^_c p[lpf[ dZl |li_[c Z^_c\ i_ ^\pia^hil_ nla pal,
h[ehi_j hZ[ia klhZ[af^_c ^_c \^m[ k^_oi_c nalk _`ef[^a d^a�

wb hZ[ g[ji__i_j ln hZ[ _^him[ aleo[h h[eZ_ie\ c[m[flpk[_h
hZ[ urR Z^c pl\\[\\[c _`ef[^a d[^pl_ ^h hZ[ia ci\pl\^f! Z^c
pl\\[\\[c k[^_\ ln ih\ c[fim[ab ^_c Z^c cieh^h[c hZ[ia el_ci,
hil_\ hl hZ[ dZlf[ dlafc�

P_ 8KB: l_ Y[\h rh^hil_ xl�8 hZ[ niai_j \h^_c h[\h\ ln
Olalfi[m�\ g^ffi\hie aleo[h y,B DNOB8F d[a[ \`ee\[\\n`ffb

ni_ifit[c ^_c hZ[ n^eh ln aleo[h el_\ha`ehil_ e^p^gf[ hl e^aab
_`ef[^a eZ^aj[ d^\ el_niak[c� YZ`\ hZ[ g^\i\ ln aleo[h,
_`ef[^a \Zi[fc ln hZ[ el`_hab d^\ nl`_c[c�

�[ ^a[ pal`c ln hZ[ n^eh hZ^h a[\[^aeZ[a\ ln l`a i_\hih`h[
e^aai[c l`h niai_j \h^_c h[\h\ dihZ ZijZ �`^fihb ln n`_c^k[_,
h^ffb _[d Olalfi[m�\ ih[k\ dihZi_ \p[eini[c h[ak\� 

YZ[ \`ee\[\\n`f h[\h\ d[a[ e^aai[c l`h c`[ hl hZ[ glcb ln
rh^_c xl�8! a[\[^aeZ[a,a[n`[ff[a\ ^_c lhZ[a \p[ei^fi\h\ ln l`a
[_h[apai\[� YZ[ ja[^h p[a\l_^f el_haig`hil_ hl hZ[ dlao `_c[a
hZ[ h[\h i_ 8KBE ln hZ[ nia\h _^him[ aleo[h y,B e^p^gf[ hl e^aab
_`ef[^a eZ^aj[ l_ rh^_c xl�8 hZ[ nlffldi_j \p[ei^fi\h\ k^c[�
q[^c ln rh^_c ��L��lfolm! f[^ci_j [_ji_[[a R�r�w^g`\Zoi_!
bl`_j [_ji_[[a\ ��R�O^a_[b[m! ~����ihb^t[m! x�S�Liclai_!
a[\[^aeZ[a ����Ol_ca^hb[m ^_c lhZ[a\�

u_c[a nfijZh h[\h\ ln Olalfi[m�\ y,B aleo[h \[_ila \[aj[^_h
x�R� Rn^_^\b[m p^ahieip^h[c ^\ ^_ lp[a^hla ln hZ[ f^`_eZ ea[d
, f^h[a x�R� Rn^_^\b[m g[e^k[ c[p`hb ~ia[ehla ln xPP{qPS,
SRrq Deablj[_ie h[eZ_lfljb ^_c hZ[aklm^e``k h[\h\F� 

YZ[ glcb ln hZ[ [_h[apai\[ i\ pal`c ln dlao a[\`fh\ dZieZ
d[a[ e^aai[c l`h l_ rh^_c xl�8 ^_c hZ[ a^_j[ XO^p`\hi_
�^aX! dZ[a[ ^ gij [}p[cihil_ ln i_\hih`h[ \p[ei^fi\h\ d^\ el_,
\h^_hfb fle^h[c ^h hZ[ Z[^c ln dZieZ d^\ q[^c ln ~[p^ahk[_h
89M S��� r`oZlp^fol , hZ[ n`h`a[ ~ia[ehla ln xPPqrS D\ih,
`^h[c i_ \[hh[f[k[_h ln y[kk^\ZF�

P_ 8KBE i_ y[\[^aeZ w`a[^`,8 hZ[ n`_c^k[_h^ffb _[d lp[a,
^him[,h^ehie aleo[h y,88 d^\ c[\ij_[c `\i_j fl_j,\hla[c n`[f
D_ihaie ^eic ^_c Zbcale^agl_ n`[fF dihZ \Zllhi_j a^_j[ ln
:M9ok�

yleo[h y,88 g[e^k[ g^\ie nla c[m[flpk[_h ln aleo[h\ y,
88S ^_c y,88�S� YZ[\[ aleo[h\ ^_c [_ji_[\ nla hZ[k d[a[
c[m[flp[c l_ |`\h g`ifh rh^_c\ xl�E! xl�A Dhlc^b , Y[\h
rh^hil_ xl�89AF�

yleo[h y,88S d^\ k[^_h nla _`ef[^a eZ^aj[ c[fim[ab ^_c
hZ[ _[d_[\\ ln ih[k y,88�S fi[c i_ f^`_eZ[\ nalk \`g,
k^ai_[\�

YZ[ ja[^h el_haig`hil_ hl [}p[aik[_h^f c[m[flpk[_h ln
hZ[\[ ih[k\ k^c[ q[^c\ ln rh^_c\ xl�E ^_c xl�A ��P�
�la\Zolm! ��R� L`oZlm! ~��� �ihb^t[m! ^_c ^f\l [_ji_[[a\
^_c a[\[^aeZ[a\ ln hZ[\[ \`gcimi\il_\� ����ylk^_lm! S�P�
r^tZi_! R�R� �[clalm! ���� w`j^b[m! x�S� Liclai_! R���
R_hl_lm! R�L� Of^clm! ��R� rh`o^_lm! ���� ~[kb^_lm ^_c
lhZ[a\�

YZ[ ci\hi_ehim[ n[^h`a[ ln dlao\ dihZ ih[k y,88�S d^\
hZ^h [_h[apai\[ \p[ei^fi\h\ d[a[ dlaoi_j _lh l_fb l_ hZ[ [_h[a,
pai\[ ih\[fn! g`h d[a[ \[_h l_ ^ ki\\il_ hl dlao l_ hZ[ a^_j[
XO^p`\hi_ �^aX! ^_c ^f\l d[a[ \[_h hl hZ[ xlahZ! hl hld_ ln
r[m[alcmi_\o ln RaoZ^_j[f\o a[jil_ dZ[a[ hZ[ f^`_eZ ea[d ln
8M \p[ei^fi\h\ k^c[ ^ e^kp^ij_ hl xlm^b^ �[kfb^ ^_c el_,
c`eh[c f^`_eZ[\ ln  aleo[h y,88�S nalk hZ[ c[eo ln ^ \`g,
k^ai_[�

z_h[apai\[ \p[ei^fi\h\ ��L� Plmf[m! ��R� OZla[m! S���
LleZi_i_! ���� ylk^_lm d[a[ ^d^ac[c Zl_la^ab g^cj[\ ln
hZ[ urry x^mb X�la hZ[ fl_j {^kp^ij_X! g[e^`\[ hZ[ \`g,
k^ai_[ dihZ e^kp^ij_ p^ahieip^_h\ Z^c p^\\[c kla[ hZ^_
8999 kif[\ ^_c cim[c hl hZ[ c[phZ ln E9 k[h[a\�

Ph[k y,88�S ln Olalfi[m�\ c[\ij_ i_ 8KBC d^\ ^cc[c hl
hZ[ ^akl`ab�
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YZ[ kl\h ikplah^_h p[ailc i_ \ei[_hinie,i_c`\hai^f ^ehimi,
hb ln r�L� Olalfi[m d^\ hZ[ c[\ij_ ln hZ[ hdl,\h^j[c g^ffi\,
hie ki\\if[ y,M� �la y,M c[m[flpk[_h hZ[ `_i�`[ h[\h elk,
pf[} d^\ el_\ha`eh[c , rh^_c xl�: DY[\h rh^hil_ xl� 89:F�
YZi\ h[\h \h^_c elkpf[} i_ \`kk[a ln :99C elkk[kla^h[c
\[ki,e[_h[__i^f ^__im[a\^ab2 z`alp[ la R\i^ \h^h[\ cic _lh
\`ap^\\[c Y[\h rh^hil_,89: i_ h[eZ_ie^f eZ^a^eh[ai\hie\ c`a,
i_j hZ[ p^\h B9 b[^a\� 

YZ[ dlao\ `_c[a rh^_c xl�: p`hhi_j i_hl lp[a^hil_ d[a[
j`ic[c gb� c[p`hb eZi[n [_ji_[[a , q[^c ln ~[p^ahk[_h ,
���� OleZ^_lm! q[^c ln rh^_c , ��R� O^a_[b[m! q[^c ln
r[ehil_ XuX , w�R� ~laln[b[m Df^h[a c[p`hb a[\[^aeZ[a ln
r�L� Olalfi[m! hZ[_ gb hZ[ kiccf[ ln hZ[ M9\ , hZ[ eZi[n
c[\ij_[a ln hZ[ f^`_eZ[a,m[Zief[ Xx,8XF� YZ[ dZlf[ b[^a ln
8KBC rh^_c xl�: glcb Df[^c[a , ���� OleZ^_lmF! rx�v
Df[^c[a , S��� r`oZlp^folF! ~[p^ahk[_h E88 Df[^c[a x�S�
Liclai_F ^_c lhZ[a \`gcimi\il_\ d[a[ el_c`ehi_j dlao\ el_,
e[a_i_j y,M h[\hi_j pa^ehie^ffb al`_c hZ[ efleo� YZ[ niai_j
h[\h\ ln f^h[a^f ^_c e[_ha^f gfleo\ d[a[ e^aai[c l`h ^_c ^h f^\h
l_ hZ[ E9hZ ln S^aeZ 8KBM hZ[ niai_j h[\h ln hZ[ nfijZh m[a,
\il_ ln y,M dihZ n`ff a[n`[ffi_j hllo pf^e[�

Pkplah^_e[ ln hZi\ [m[_h i\ \Zld_ dihZ hZ[ n^eh hZ^h c`a,
i_j hZ^h niai_j h[\h _lh l_fb r�L� Olalfi[m! Zi\ c[p`hb
a[\[^aeZ[a s�R� �l\oa[\[_\ob! hZ[ ki_i\h[a ln c[n[_\[ i_c`\,
hab ~��� u\hi_lm d[a[ p^ahieip^hi_j , hZ[b `\[c hl g[ pa[\,
[_h c`ai_j [m[ab niai_j h[\h , g`h ^f\l hZ[ \[ea[h^ab ln hZ[
urry {lkk`_i\h L^ahb s[l_ic wa[tZ_[m d^\�

Rh hZ[ \^k[ hik[ dihZ hZ[ g[ji__i_j ln nfijZh,c[\ij_ h[\h\
ln Olalfi[m�\ aleo[h y,M \p^e[ plah Xw^iol_`aX g[j^_ hl
lp[a^h[�

YZ[ nia\h \`ee\[\\n`f i_h[ael_hi_[_h^f f^`_eZ ln y,M d^\
el_c`eh[c l_ hZ[ :8\h ln R`j`\h 8KBM�

yleo[h y,M c[\ij_i_j h`a_[c l`h hl g[ hZ[ g[ji__i_j ln
hZ[ _[d [a^ i_ hZ[ Zi\hlab ln k^_oi_c , hZ[ [a^ ln el\kl,
_^`hie\� u\i_j hZ[ g^\[ ln y,M aleo[h \`eZ f^`_eZ[a,m[Zi,
ef[\ ^\ XrLuYxPOX! X�vrYvOX! XSvsxP�RX!
Xrv�u�X d[a[ el_\ha`eh[c dihZ hZ[ Z[fp ln dZieZ hZ[ nlf,
fldi_j hZi_j\ d[a[ e^aai[c l`h� f^`_eZ[\ ln hZ[ nia\h ^ahiniei^f
\^h[ffih[\� hZ[ nia\h el\kl_^`h nfijZh ^_c i_h[apf^_[h \h^hil_\
nfijZh\ hl hZ[ Sll_! S^a\! �[_`\� a[pf^e[k[_h ln piflh[c
\p^e[ea^nh\ hl _[^a,[^ahZ lagih�

Rfkl\h Z^fn ^ e[_h`ab hZ[ Xga^i_,eZifcX ln r�L� Olalfi[m
\[am[\ nla el\kl_^`hie\� R_c d[ ^a[ pal`c hZ^h hZ[ glcb ln
xPP{qPSSRrq cia[ehfb hllo p^ah _lh l_fb i_ hZ[ c[m[f,
lpk[_h ln hZ[ nia\h f^`_eZ[a,m[Zief[ y,M klcinie^hil_\ i_
rh^_c,89:! _lh l_fb p^ahieip^h[c i_ lp[a^hil_\ nla el_c`eh,
i_j hZ[ nia\h nfijZh h[\h\ i_ \p^e[ plah Xw^iol_`aX! g`h _ld^,
c^b\ ih h^o[\ p^ah i_ lp[a^hil_\ ln \`eZ ^ `_i�`[ \p^e[
f^`_eZ[a,m[Zief[ ikpalmi_j� YZ[a[ ^a[ lp[a^hil_\ ln ~[\ij_
w`a[^` Xy`\\X ni_^fit[c i_ :99C , \`ee\[\\n`f elfc ^_c nia,
i_j h[\h\ ln hZ[ hZiac \h^j[ palp`f\il_ \b\h[k ln f^`_eZ[a,
m[Zief[ Xrlb`t,:�8CX�

YZ[ f^\h \[ail`\ \p^e[ pal|[eh ln r�L� Olalfi[m d^\ hZ[
c[\ij_i_j pal|[eh ln hZ[ Z[^mb aleo[h x,8 nla palmici_j
nfijZh\ ln el\kl_^`h\ hl hZ[ Sll_�

�la a[^fit^hil_ ln hZi\ pal|[eh [}p[aik[_h^f dlao\ d[a[
ci\pf^b[c i_ k^_b \`gcimi\il_\ ln xPP{qPSSRrq� h[\h\ ln
^\\[kgfi[\! palp`f\il_ \b\h[k\! \h^j[\ ln f^`_eZ[a,m[Zief[\

^_c lhZ[a dlao\ d[a[ e^aai[c l`h! hZ[ elkpf[} ln l}bZbcal,
j[_ \h^_c\ g[j^_ hl g[ el_\ha`eh[c ^_c hZ[ nia\h i_ urry
i_c`\hai^f Zbcalj[_ pf^_h  ln f^aj[ e^p^eihb d^\ g`ifh�

YZ[ \ij_inie^_h el_haig`hil_ hl hZ[ c[m[flpk[_h ln hZ[
\[el_c ^_c hZ[ hZiac \h^j[\ ln f^`_eZ[a,m[Zief[ Xx,8X k^c[
hZ[ glcb ln Y[\h rh^hil_,89:� R\\[kgfi_j ^_c ^ccihil_^f
palc`ehil_ ln \h^j[\ d[a[ laji_it[c gb pf^_h XLalja[\\X
Deihb ln O`igb\Z[mF i_ R\\[kgfb ~[p^ahk[_h,8 ln Y[\h
rh^hil_,89:� La[p^a^hil_ nla niai_j h[\h\ a[�`ia[c `_[}^k,
pf[c \[e`aihb k[^\`a[\� �iai_j \h^_c h[\h ln hZ[ \[el_c \h^j[
ln f^`_eZ[a,m[Zief[ Xx,8X ln ^ hZa`\h 8:99h Del_c`ehla ,
O�L� ~[_i\lmF d^\ e^aai[c l`h `_c[a hZ[ n`ff [m^e`^hil_ ln
\[hhf[k[_h xlml\halbo^ eihit[_\ ^_c h`a_[c l`h hl g[ l_[ ln
hZ[ kl\h `_i�`[ \h^_c h[\h\ i_ hZ[ Zi\hlab ln l`a i_\hih`h[� 

�fijZh h[\h\ ln hZ^h `_i�`[ f^`_eZ[a,m[Zief[ Z^c g[[_ e^a,
ai[c l`h \i_e[ 8KCK! ^nh[a r�L� Olalfi[m c[^hZ ^_c Z^c _lh
g[[_ \`ee\[\\n`f� P_ 8KM: hZ[ palja^k d^\ \hlpp[c g`h ih\
a[\`fh\ d[a[ `\[c i_ k^_b lhZ[a palja^k\! i_ef`ci_j hZ[
P_h[a_^hil_^f rp^e[ rh^hil_ pal|[eh Xzxzy�PR,wuyRxX�

Ph[k\ c[\ij_[c `_c[a lhZ[a Olalfi[m�\ pal|[eh\ ^f\l Z^c
g[[_ c[m[flp[c l_ hZ[ \h^_c g^\[ ln l`a i_\hih`h[� rl i_ hZ[
g[ji__i_j ln hZ[ C9\ l_ Y[\h rh^hil_,89: ln xPP{qPS,
SRrq n`_c^k[_h^ffb _[d nla hZ^h p[ailc \l e^ff[c
Olalfi[m�\ Xjflg^f aleo[hX , �y,8 DNOM8EF d^\ c[m[flp[c�
z}e[ph laci_^ab ^gifihi[\ ln \haioi_j h^aj[h\ hZ[ aleo[h
^ffld[c hl \haio[ hZ[ h^aj[h gb d^b ln hZ[ p^ah ga^oi_j i_ hZ[
\h^h[c p[ailc ln hik[ ln aleo[h nfijZh `_c[a hZ[ eiae`f^a lagih�

P_ 8KCA dlao\ `_c[a �y,8 d[a[ \hlpp[c i_ ^eelac^_e[
dihZ ^ee[ph[c P_h[a_^hil_^f ^ja[[k[_h\ l_ `\[ ln l`h[a
\p^e[ nla p[^e[n`f p`apl\[\� 

La^ehie^ffb ^h hZ[ \^k[ hik[ r�L� Olalfi[m c[\ij_[c l_[
kla[ n`_c^k[_h^ffb _[d i_h[ael_hi_[_h^f g^ffi\hie ki\\if[ ln
kifih^ab p`apl\[ , y,K DNOMBF! dZieZ d^\ g[i_j c[m[flp[c
l_ Y[\h rh^hil_,89: dihZ `\[ ln \`p[aellf[c l}bj[_ ^_c ^f\l
dihZ hZ[ \b\h[k ln h^_o [kphbi_j ci\ea[h[ ^c|`\hk[_h ^_c
lhZ[a \b\h[k\�

YZ[ ja[^h el_haig`hil_ hl y,K c[m[flpk[_h k^c[ ��L�
Plmf[m! ��R� O^a_[b[m! R�P� �iglalm! R��� S^ac^_lm! ����
s`ob^_eZ`o! ~�P� �lflm ^_c lhZ[a \p[ei^fi\h\�

YZ[ p^ah ln Y[\h rh^hil_,89: glcb p^ahieip^h[c i_ nfijZh
h[\h\ ln hZ[ aleo[h l_ hZ[ \p^e[ plah Xw^iol_`aX dZieZ d[a[
lp[a^h[c i_ hZ[ pa[\[_e[ ln k^a\Z^f r�r� wiab`tlm� y,K d^\
^cc[c hl hZ[ ^akl`ab i_ 8KCA ^_c Z^c g[[_ l_ kifih^ab c`hb
nla 8B b[^a\�

{[f[ga^hi_j hZ[ e[_h[_^ab giahZc^b ln r�L� Olalfi[m d[
^a[ pal`c ln l`a g[fl_ji_j hl c[\ij_i_j ln \`eZ ja[^h ea[,
^hil_\ ln �a[^h ~[\ij_[a� 
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Annotation
YZ[ gllo el_h^i_\ k[klia\ ln p[lpf[! i_ef`ci_j xPP{qPSSRrq \p[ei^fi\h\! dZl cia[ehfb hllo p^ah i_ h[\h\ ^_c [}pflih^hil_ c`ai_j hZ[
b[^a\ ln hZ[ _^him[ aleo[h,\p^e[ h[eZ_ie\ c[m[flpk[_h! ^_c dZl Z^pp[_[c hl o_ld r�L�Olalf[m� YZ[ gllo ^f\l a[nf[eh\ hZ[ c[\eaiphil_ ln
k^_`n^eh`a[c jllc\ i_ gai[n el_\ha`eh[c `_c[a hZ[ cia[ehil_ ln r�L�Olalf[m ^_c h[\h[c i_ xPP{qPSSRrq� S[klia\ ln xPP{qPSSRrq
\p[ei^fi\h\ Z^m[ _[m[a g[[_ p`gfi\Z[c g[nla[� YZ[ gllo i\ k[^_h nla hZl\[ a[^c[a\ dZl ^a[ i_h[a[\h[c i_ Zi\hlab ln hZ[ aleo[h,\p^e[ h[eZ_ie\
c[m[flpk[_h i_ l`a el`_hab�
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