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INTRODUCTION 

The discov,red in recent years high temperature superconduc
tin8 ceramics II composed of Y, Ba, Cu, 0 are stimulating ex
tensive studies. Recently in JINR the scientific program has 

/ 2/ been started in this area too . The main attrihute of precise 
technology of hi.gh temperature superconductors is the testing 
of the composition in all technological s t o ps . The demand of 
compositions determination as well as preparation and charac
terization of superconducting thin films call for prompt analy
tical methods. In order to analyse hulk materials as well as 
a study of a diffusion of till' individual ol.c-me n t s into splvc
ted substrata, tile no n-xlo s t r uc t i vc- nu c l r-n r analytical nu- t hod s 
ba s e d on proton or ho l i urn i o ns i n t t-rnc.t i o n with s;l1l1plp ~;l'el11 

t- 0 Ill' very sui LJ!" ('. F" r I Ill's (' I'll I' P0 ~; (' ~; I III' par tic l v i nd u (' ('d 

Xvr a y emission (PIXI-:) and Rut he r l o r d hack s,'attpring (RIIS) nll'
t1I<Hls have b r-r-n ,'II":;I'n. II~; i nl', t lu- 1'1'01011 "I' 111'1 i (1111 1)(';1111 h.i v i 11)', 

"Il,'rgy 2.0 MeV ill dip ,';1';" 01 p r o t on s .u u] 1.0 M,'V ill till' ,'a~;(' 
il[' 411p+ i o n s , 

EXI'I'~RTMENTi\I, 

Til" prot o n r: ,I'; WI,II ,I'; IH'I i 1II11 i "11'; II.IV" 1"'1'11 I'I"du",'d illl 

II,,' V,lIl ,\,' (;1',1,111 ,'1"1'11'''';1 ;111" ,II '-1'1"1.11 lOr (1<(; 'i ) ,>I ,IINH, 

wlli,'11 1II;lk,',; I',,';';ihll' IIII' I'lildlil'! i,," "I 1',11111'1"" w i t h I'III'll',Y 

11'0111 O.B I" \.'. HI'V. TI,,' "KI"'lill"'II!,11 ",'I "1,1", X I.lY .uu l 
1o:",I'I-',lr'd 'it',III"lill" "1",,-11,11110'.\'.\"1"110'111 d,ll,l ,III' illll',II,1I1'd 

I II Ii, ',. I. T II<' ' .. lilli' I " II,' I 01 , ' I III, ii, ,", I I", .I " , I I v :il' -: "I I I '; ,11111' Ie" I 

1,,,,;,,il,II' III II,.. V,II'IIII1II lIt II) Ii 1,,", TIll' l'iI,1i 11111111"'1 "I III<' 
l'oIr! i,'le's wh i rh 1',111 i u r oi .« I"d w r t I: 11", ',,11111'1,' 11.1'; 1"'1'11 111",1':11 

I I,d h v 111",11", "I 1111' ,'1111 "III 11,1 "\',r II "I 1,,1',,'.1 'HI I "I ,II ,11.11 }'," 

,'" 11",'1 i ",,/ \/ , 
1'1", "II' ill 1'.1 ,'I I,IV', \,,11' I" ,lt-I ,', ! ",) ,," 111:', I I", :: I (I, i) ''''1111 ,-"" 

dill' I '" .1,'1 "," "I "'1111 t l n : .", jllIl II" WIII,)IlW. 11", .1,'1",'1 "I ''''iI'l 

1'I,,,,,'d till I ," d,' I II,' "llilII,I", I ,II ,III ,1I1f',I,' "I "II" I" I I", I" 1111.11 Y 

1"',1111 "I '''II', (1Il'"I). III II", ,"';t' "I lUI'; II"-III,,d II", 1""I'w;lld 

'" ,II 1", .. 01 1',11 I I' I"" W",,' ,111.11 y',,'o! h v 1111'.111', "I 1\11' '1111 1."", 1,.1, 

ri"1 ::i ,1,'1", I", 1'1_1' I,d ill',ioll' II", 1lI",I':II1<'II'I',,1 ,I',IIlII",. ,II ,II' 

I 
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Fig. 1. Expe~imenta[ set2 3 4 
up. 1 - measu~ement 

chambe~; 2 - collimato~; 

3 - sample holde~; 

4 - Fa~aday cup; 5 
10 ~ Al coated myla~ 

foil; 6 - n-silicon su~
face ba~~ie~ detecto~; 
7 - Si(Li) semiconducto~ 

detecto~; 8~9 - p~eampli

fie~; 10,11 - amplifier; 
12, 13 - ADC; 14, 15 

4k exte~nal memo~y; 

16 - cu~~ent integ~a

to~; 17 - MERA 60/66 
compute~. 

I J,)o angle to the b e am 

(f i g. I). The spectrome t

ric tracts for PIXE .. IS 

well as RBS methods con
sist of p r-c arnp i f i o r an i li u r a 100 and an t.r- r-:a l nmp l MHz ADC e xc c 

u a 1I1P111ory o for till' coupling of t ho ~l)('ctra.Whole cxp o r i-:l h l c-k 

monr has 1)('('11 c o n r r o l l cd s i mu l t nn eou s l v fur the PIXE as well 

,IS RHS in till' CM1AC s v s t cm by I1ll',lI1S of iI minicomputer 

~lI':RA-f.o/S').TII(' r o s.o l n t j on of till' SIH'('lroml'lric t r a c t s has bl'l'li 
:1]0 ('v 0111111' f"l, kt·V (Kql'l') l i n o ill Ill<' CilSl' uf I'TXE method 

.uul '10 kl'V OIl IIIl' ',./,'1'1 MI'V I i nc- of !'u,-,FIH isolu!'l' in the (';I:;" 

uJ HilS 'HI<'. 'I'hc- I'rO}',r.-1I11 ACT I vll.1 .uul III<' I'D!'- II ""lIlplltcr 1Ii1:; 

hl'l'li 1I~;I·t! 10 dl'll'rmi'II' I Ill' ilrl'.-IS "f Ill<' X"rilY I"'ilks in t lu- I'IXIO: 

:q)I','lr;l, ill 'HII' (';1:;1' K,tll, "'IY' K,.I\:I :1:1 WI'II ilS 1.'1 l j u e s 01 
ha ri uin . TIll' 1'1(1)',1 ;1111 1:1I~;~1/'ll h.-Hi l u-r- u IIHl'd lor 111".1.,1 ilil', uf I lu

I'KI'I'I'illll'III,11 IUI~; :'1" ... 1 Iii illid 10 dl'II'I-llIilll' II", Ihi,'I(II.'S~; 0\ 

t l n: Ili",11 'I'c :iI")('I"Olldll,'IIII'~; t h i n f i IIIIH .u id III ,';IJuly t Iu- ('1,,1 
liI,'leliz;11 illll 01 .l i I l n n i uu ill I Ill' 1I,·I,·.'I,·d :;111,,';11:11:1 w i t h IIII' 

.r i in III :;,'1,','1 t h« ';111,:;1'-'11"111 w i I h II", I',oud .l i i I u u i ou 1'1'1111'" 

I I" II . 

'1'111' :It'( ,,\ IIII' 'lilllll'l,·:; 1,,1 ,'xl"11I1I1 1;IIIIIlLll"oI "1'1111'"11:;"11 

1"'1.', h.,.·" \,1('1',11,,01 I,v w"il',llill)', "I tu , Y, 11/1 "xi,J,·.'I "I hil'." 1"1 

r i t v ",,"i,'11 1111"1 )',,,,,llIIixill)'. II/lVI' 1..'.'11 1""Ii.'lt''' illl" 11('11,'111. 

IU';~;III ,r; MW III ::<:11:::: I (IN 

Till' I'IXI< .u i.i l v n i u "I " i I ',II '1', '1111"""1111.1",'1". " 1',lv"n '1,,11 i 
"i"llI 1,,1"llIIlIli'''1 111","1 I ""I "III ,,1 CII, Y /llId 1\11 "·IlI"·,'llv.·lv 

1. 

Ii 

1 

1, 
:J 1.le !-,,()() 1)Ill) 1(,(j(j )OnU ......, 

FIg. :.;. X-~a.y epeo i.rum obt.a i.ncd 1,"/ t h [;7' (1,0 de tel st.or 
fo~ h7'Uh-'!'(' svupcrcondur-t.or: nampl.«, 'l'hr r:xe7.'tl1t-[Ol1 
iai i]: 60 pm 411('+ 0: MeV) hm:; hn; }}('('Y/ T!('Y'j'oY'/(/('d. 

due to high X-ray p r oclurt i Oil cross sect i o n s for prot OilS as well 
as for 4He+ ions, too. The J(-sht'll X-ray p r odurt i on cross Sl'('

t i on s for Cu, Y .uu] Bn aTl.!f,l: 1l7.:', 7.2 .md 0,17 hn r n , Tl'SIH'C

lively, when 2.1> Mt'V p r o t on s :ITl' u s c-d , .md R,(l'l, 0./17 nnd 
0.007 barn, r cs p o c ri vo l v , ill till' (';1 Iii' 01 '1.0 MeV II<- i on s . For 

I... -X-ray product i on "ros~; Sl'et i on III 1\;1 WI' IlilVl' 110 ba r n l o r 

:'.6 ~fl'V p r o t ou s i1l1d IHO !>;ITlI ill IIII' (';ISI' of '1.0 Mt·V <'II"t i o n s , 

F i I~. 2 shows 'I I yp i (';11 X--I'i1Y ~;P('('I r urn ohl;1 i IH'd I" 1"1111 II<- i 1111 ,'x
"i t nt: ion. 

The X-ray v i rl d s 01 K"<:,, (11.(1 I(I'V) , K"Y (\1,,') k r-V) .uu] 1\'1 11;1 
(I:'. I k c-V) h.-IV,' 1)('1'11 1I::"d lor III,' 1"111 I "w i III', oI"v,' I 01'"11'111 01 I III' 

.mn l vt i ca l te('llIli'lII.'. Till' 1.'1 v i r- l d » "I hill i um h.r v-: 11111 1)('1'11 

11~~,'d dlH' to 1111' 1II1l"'I'1 II i n t i I':'; i u IIII' ""III, ';"";",11 i "11 11'''" l Iu : 

"XIH'rilll('nt;11 X I;IY ~'1""'lrll. '1' ... 1>1" I }'.IV"I, 1111' "hlll'lilll"III;" 

vi,'I":; or till' 1'-" X I.IV IiI"'" "I II", ru , Y ;1"" II .t ''''',Ii, u-" 
,,,;illl', pr'l'p;II"'" "'{[I'I'II,II 1:1;1I1";lld, .. All v i rl d u 1I,'v,' 111"'11 1I1l· ... ::'1 

I"'d w i t h (,,, ... 1 ,'Ilill)'," illllllli Il,e ,,11'1,,1"":, "", WI·II II'; (dll,e 

ill I Ill' ";1:'" "I "II," r ru i n . 1111 II", 1',I:,i" ,,11111",(' v:,II1'"'' II". I" 

1... 1 i ,,":;11 i pill" W,"'II i 1I11'11l; i I Y ,11,,1 "11111 ('III 1.11 i "II llil'; 1""'11 '''" I V,'.! 
I III, ill)', i u t o ,11'11111111 IIII' illl""'I"1I1l'1I1 "1/.,,'1,. III 11'0' :.. 11111,1,', 

II II"':: 1""'11 1"111101 11I.lf II ... 111,,01., I 1'1111,,,,,,'<1 I,\, I"" 11.11,".' '1'1,11 11 1 / I 
1111 1I\;111ic; ,,/1""1 "1111,"'1 ill" ill >lIn' 1II1I1Iv'II" I', 1111111' :;"il,d,I,': 

Ii 
( ., 

" ( I " i (, I I ) 
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:\ 
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Tab Le 1 (con t. )Table 1 

Sample Element C Yield a 0.1716 

(gig) Protons 4He+ 10 
Cu 
y 

0.3005 
0.2248 

215 

795 

966 

790 
123 
164 

614 
143 

0 0.1693 Ba 0.3031 14 090 1 053 

Cu 0.2988 215 319 125 191 a 0.1495 
y 

Ba 

0 

0.2090 
0.3229 

0.1552 

686 
14 

262 
856 

146 
I 

816 
329 } II 

Cu 
y 

Ba 

0.2827 
0.0791 
0.4887 

205 
251 

21 

823 
717 
727 

125 
54 

2 

556 
167 
087 

2 
Cu 0.2569 185 862 103 181 a 0.1670 
y 

Ha 
0.1438 
0.4441 

464 
17 

267 
014 

97 
I 

766 
880 12 

Cu 
y 

0.2969 
0.1939 

224 
594 

061 
140 

119 
115 

027 
687 

0 0.1626 Ba 0.3422 15 754 I 481 

'3 Cu 0.3/,45 230 443 148 401 
y O. I 2()') /~IO 591 90 R06 
R.:1 O. '172/, - I 722 

I, 

o 
ell 
Y 
ILl 

O. I ') I 5 
O./RV, 
O.O'!lO 
() • /,7:' I 

IR5 
2'l'l 

7')4 
C)IH 

IIR 
h 5 

} 

h 10 
() 5 I 

ORR 

where Ci - c on c c n r r a r i on of i r e l cmcn t , Ii - o x pc r i meu t a l inten
sity of i-element,fi (Iii - o mp i r i ra l cO('fficient c o r r e sporr
d i ng to the i n t ens i r v 01 t lu pun' el r-mrnt , IIi i - r-mp i r j ua l 
('opfricient expr('~;sing t lu t'fft'cl o f i-t'll'IIlI'nt nil i-I'I(·lllell!. 
For the d e t e rrn i na t ion 01 till' omp i r i rn l cn('fril'it'nls 'Ii i till' 

0 o , I 'll 7 s ys t orn o f cq u.r ti on s (I) h;lS Ill'l'll so l v.-d IIsill~', t lu 1lI1';ISllrpd o x

" 

<:\1 
Y 

o , :'HI> '\ 

n . I 01> I 

20(1 

V, 'j 

101> 
011') 

III 
7I, 

II ') 
hI>7 

:1I'ri1l11'Ilta] i n t on s i t ips 
t lu p r o g r arn F1J!'111.11 H/, 

of s t n nd.r rd ";:lInl'll'~;' 

h.mrl l i uj; d,I(;1 hy 111(' 
Fnr this pu r po s« 
IlII,thod III l ca s t 

II :1 () . I,', 1/, I (i'll, ~:q(l;lr('s b u l ill 1·... m- r n l by till' IlII'rIIOd 01 m.i x i mum I i k o l i l mnd , 

h 

0 
CII 

Y 
11,1 

11. I', ',H 
11 . .'fl/'l 
().I!OIl 
I) . /, I',') 

I'I'! 
I, l/, 

1'1 

'j'lI, 

1'/ " 
I', I 

I 2I> 
HI 

I 

I, II / 
lIt I 

'/I, 'I 

lias 1"'''11 .rp p l i r-d . 'Lrh l .. :' I'r"~;"III~; I Ill' "dll'lll;ll"d 1'lllpiric:I' 
(' n" II i c: i "11t ,; ,,-, I" I ",It- I' x (' i LIt i" II . 

TIt(· unk nown 1,1 0 ' lI ' I ' l l l r a t i ou o l l'II'III1'IlI~; (ClI, Y ;\1111 11;1) ill ;111.1

IY'd·d s.irnp l . (','II hI' ,':II"III,II ..d 1I';il!)', 1111' "lIll'iri";11 1'1>"lIi 
('i"llt~; (t:lb . .') ,II1d ,'xllI'rillll'III:t1 X I.IV i u t ou-r i t il'~; l. v ~;,"viI1l', 

11 O. I / ,I I! I h I ' ~ ; y ~; I ('111 I> I , ' 'I ' I. IIi"1\~; (I) 111111 I ', 1 Ill' " I>1111 iIi , III I 11:1 I : 

CII I ) . ," I I /, !Illl hll 1/1 I.' .' 
y 

I\. I 

(r. I ,I, 'l " 

I), \"H'I 

/,HI 
III 

1/0 
I) I I 

IO() 

I 

',(/ I 

',H I 

':
I 

r: i I C:O I. C') 

II 

0 

C\I 
y 

1\,1 

0, If 0.' .I, 

O. ," I I.' 
II. Ito I, I 
O. 1110 I 

! O() 

" I I 
I /, 

I', I 
I III 
II I :' 

I / I> 
10', 

I 

Ih.' 

(I.'.' 
I, III 

To II,IVI' 1111' 1'",,"II,iliIV "I ~llIlvil!)', IIII' .rl u rvr: ",\II:llioll llyllll'lII 

( I) w,' 11I'1'd III 1'llIoW 1'11'\1','\'1':11 i 1>11 III I>X V)',I'II C:ll i II III,' ~l:lllll' I.,. 
Fl>r ,;,,, vii!)', t l i i : IlIlIhl"1I1 IIii' 11I1'IIII,d ,01 !., .. -kw.i r d 111'/111 1'1' ill)', 

'l(lI"'l ""111" 'Y will, .' ,I, ~lI'V 1'11111111 1"':1," \,,1" 1""'11 ''1'1' I i I,d. '1'1,,' 
l u rru "I II", ''1''''1111111 ill "lll>wll ill I il'.. I. Iii .. , I., t lu 1/11'1 

0 ( I. I to II I Illill 1',,,1 "" 1,.t,'I.w,1I d '"'ill I "I i III', "I "'i,i ,"" 1 i ""'\ ill I' 11"11 nullll'l 

CII O. ," I', I .' 11/1 0' j I I .", 1,'111 l r i t r l till' 1"11",,,,i"I', I", 11111'1"" lid" 1""'11 dl'l'l i.'d, Till' "/II i h r n t i"l1 
" Y u , I /1\" ',II I, II I) I .' I, I .'0 I'U"V" d.'~:", il,i'It" d"III'IIIII'II"" "I 1111' 1"'i",111 ,01 I·d",,· "I IlxY)'.'·1l 

I1;1 0, II, I I II, lOll I III.. 111",.'1111111 II 1111 IIXYI,.'IIIIX\')',"II' "'"""'1111 dl i"ll c: 
"I(V~',"II 

ill III IIlld'lld 

e
.J 



11,lil l 

I. .r '\ I 

1,'1'11 

! 
II 

·o_ppn 
--~ 

tl,UI

• 
~ 

I ill 

J I 1 I .1 j L.LLLJ u.._L-l_II 

II '1111 t, I II I I ,lII I I \1II ) 11 J{ill 

I~I" 

1";";/.,;. li""I",)"I', I :1",i1I,'I'I,,1 ;"r"/ ::/""'/~'1II1I n/'/I/il/,',I",'II/ 
.':;"-:111/,'1",/,'(' /"11'/';"('1' ,1,'1,"'1"1' ro~' 1/;":1 1,- '1'(' :~/II"'I"'()II,IIII'I()I' 

:111/11/,/,'. '1'1/,' "./,' M,'V /')'(llnll~ 7,,;"111 1(11,,1 ,·1/,7/':/" -I.;, 11(' 

h.r», /,,"'11 11:1",1. IllIxYI',('1I 1",'/'I'I'n,'1I/1! 1111111/ "')' ,'.I" ,',l/Ii/ln 

,-,WI'I'n/',ul,lill:1 I,' ,';l'!I:/"11 "I 1111' ",1:1" (1.1' (l.!:!!:/,'I( il/',',·/~"(/II. 

:;:11111' I ":; 1,:11; 111"'11 'I:",d, 1""111 (II i:: d"\"'l1d('II('I' 1111' IIIII'II"WIl ('''11

,'1'1111 ill illil (;" (':I" II(' ('V:lI":l1 ('d wi III 111(' .1('('lIf':II'\, 11<11 1('11:; 11i:1I1 

ll. '1'1"'11 till' 1"11",,,i'Il', .1,'1 ('l'IlIill:l1 i,," III (;11. Y :111<1 11:1 "11111"'1111:1 

1 i 111111 1',111 I", I"'f I "I IIII '.I 111,111)', ill\ i 1"1 ill i "II 1,,(,1111 i'llll' i II IIII' :1" I 
V,," (''111.11 i"ll "1'1;1 ('III (I), 

'l'ln- ill'('III,I"\' III 111(' ,11","(, ill'I"1 lIill II 11.111 1""'11 1"':1 (,.I "II 1111' 

::;11111'1('/1 w i I h 1',,"wlI "'11111"1::11 i r u i , 'I'll" .1"1 "llIIilll'd 11'/1111111 .r t r- il 

1111,1'''1 I,d ill I i/',./I. wlll'l.' .1"\"'11.1"11"1' "I "i1I"I1I:1I"d "IIIIl"'IIII" 

I i"l1ll "II 1111(' V,JlII"', I" ''''':'''III,'d, '1'111' d"lll'l illl'd ,,1"'\1,' 1",'llIli 

'1'1" ",III"li 1"101111', "I '''111'''1111:11 i ou IA'IIII 11"'111:1< V 11,,1 I""" t h.m 
II. 'I. -'I,ll .u n l I" ','" I "I (;11, Y 011111 11.1, I ('1'1"'" I j v,' 1'1. '1'111' HII~: III" 

11"",, IliI" 1""'11 i1plIi 11,01 (" IIIV.'I,( i)',ill ilill "I III,' Ilil',11 '1', 11111"'1' "" 

dlllli",' l l t r n t I l u». I'"llli"i'll', ""I i1I1"lIlillll III nt t ul v 111l' i l j Ll u 
"i,," "I III,' "'111\"'11<'111', 111:;1'1'1\1., :;,'1'111,. "111111111""1 ilil" "ill'lli,,' 

h 

Fig.4. The dependen
ce of calculated va
lues Ccu~ Cy and 
CBa on tpue concent
pations in standapd 
samples. Ccalc has 
been evaluated by 
extepnal standapds 
technique. The solid 
line expneeeee 1~deal 
case when [Calc = 

etr u e = . 

01 substrata, respecti
vely. In the case of 

0,1 03 ctrue O,~ small thickness of
(&/&) 

L1l(' fi 1m (less than 
I urn) the lie i OI1S 

have been chosen. Tn t ho case of HC' mo n su r omon t the decreasing 
of copper content in the film about lwo-thrp(' times after an
nealing for all slIhsLratn has hecn ohscrvcd,Practically 110 

change of concentration of o r lic r Iwo o l c-mo n t s (Y and I\a) after 
nnrie a l i n g has b o o n ob s o r vo d v An o x.uup l o 01 1111' s pc-u t r um o hI n i>
ne d is shown in Fil~.r,.Analysing 1111' ilion' t h i rk films u s i nj: pro
Ions the least ('ff('1"1 01 d i f fu s i o n h;ll: hl'l'll ob s e r vc-d lor IIII' 
sample having s aph i r« sub n r r a t um..'l'ho "iffllsioll ill o t lu-r Sllh
s t r a t a after .mu o n l illp' was grl·ntl'I'.TI,,' ('Oll1pilri SOil 01 L11(' ~;p('cl 
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HnhxaMoB P.A. H gp. EI4-88-568 
3neMeHTHblH aHarIH3 sucoxor-enrrep ar-vpasrx 

CBepxnpoBogHHKOB MeTogaMH HOHHoro B036y~eHHH 

XPI1 H POP 

Ilp enc-raanerru Hepa3PYIllaIOUU1e MeTO,lJ,bI 3neMeHTHoro auana aa 
asrcoxo'r exnep a r-ypasrx c aepxnpoaonaaxoa na rrynxax YCKopeHHblX 
HOHOB, Ilp ertnoxeasi aHarIH3 3neMeHTHoro COCTaBa MaCCHBHblX 06
pa3~OB, COCTOH~HX H3 Ba, Y, eli H O,MeTogoM HOHHoro B036YJK
geHHH xapaKTepHCTH4eCKoro peHTreHOBCKoro H3nY4eHHH /XPI1/ 
H HccnegoBaHHe TOHKHX nneHOK Toro JKe cOCTaBa MeTogoM pe3ep 
~opgoBcKoro 06paTHoro pacceHHHH /POP/. KOH~eHTpa~HH 3neMeH 
TOB onpegenHnHch C nOMO~hW MeTona BHeillHero cTaHgapTa B cny 
4ae MeTona XPI1 H MCTOgOM Mo,n;enHpOBaHHH 3KcnepHMeHTanhHoro 
crre x-rpa B crryuae MeToga POP. JneMeIITHblH COCTaB MOJKeT' 6blTb 
H3MepeH C T04HOCTbW lie XYJKC, lJCM 4,5; 4,0 H 4,5% ,n;.rrH Cu, 
Y H Ba COOTBeTCTBCIIIIO. 

Pa60Ta BbInOn!ICII3 B J1a60paTopHH IlCH'I'POlllIOH <PH3HKH OH51H. 

Flpenpsnrr 061>eAHHeHHoro HHCTHTyT8 anepusrx HccneA09BHHH, .ily6H8 1988 

l l k h arnov H..A. ('\ Ill.	 I': III' HH-',hH 
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