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Bibliography of Ionization and Stripping in Heavy Panicle Collisions 

1950-7J 

Abstract 

This annotated bibliography lists published work on ionization and 
stripping in heavy particle collisions for the period 1950 to 1975. 
Sources include scientific journals, abstract compilations, conference 
proceedings, boots, and reports. The bibliography is arranged alpha­
betically by author. Each entry ind cates whether the work was experi­
mental or theoretical, what energy ronge was covered, and what reactants 
were investigated. Following the bibliographical listing are indexes of 
reactants and authors. 
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Introduction 

This bibliography is one of four indexed bibliographies on heavy 
particle collisions to be published by the Controlled Fusion Atomic Data 
Center. Ocher bibliographies in the series include B-ibtieaiapluj c$ 

A.&mic aid '.k'ittu.icL'i Excitation in Heavy Patticte Cotillions, 1950-

75, b-ibtivaraphij c$ Election TtanijC* en Heavy Paxticie CaCCisicns, 

7955-75, and BibCicgiayhy e- iivCeadai Dissociation in heavy Particle 

Cctiisions, 7950-75. This bibliography consists of an annotated list of 
published works on ionization and stripping in heavy parcicles for the 
period 1950 to 1975. It is divided into two sections, 1950-70 publica­
tions and 1971-75 publications. These sections are arranged alphabetica 
by author and followed by indexes of reactants and authors. Each entry 
indicates whether the work was experimental (E) or theoretical (T), what 
energy range was covered, and what reactants were investigated. 

The following remarks are offered to facilitate the use of the 
bibliography. 

1. These bibliographic have been edited for obviously misplaced 
entries, which were deleted from their original categories and added to 
the end of the correct categories. This editing process accounts for 
missing entry numbers (due to deletions) and the lack of alphabetical 
arrangement for some final category entries (added after the biblio­
graphy was computer formatted). 

2. The addition of a reactant to the subject index is indicated 
by an asterisk beside the entry's alphabetically correct position; the 
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reactant is given at the end of the appropriate column. The same methoo 

is used to add authors to the author index. W<-»n necessary, double or 

triple asterisks are used to show second or third additions to a column. 

3. Since these bibliographies were compiler generated using a 

program developed in 1961-63, the system of making capita1 or lowercase 

letters does r.ot conform tu conventional practice. All element symbols 

are set in caps both in the reactants column of the bibliographical 

listing and in the subject index. In the bibliographical entry itself, 

capitalization is entirely a function of spacing. Thus, there is no 

distinction between Co as a symbol of cobalt or of carbon monoxide, and 

the abbreviation for electron volt is consistently Ey. It is hoped that 

these idiosyncrasies will be understood in context. 

4. Also due to computer manipulation, any differences in symbolic 

representation or formatting resulted iii different entries in the index. 

For example, a superscript ++ is handled differently from a superscript 

2+. The user should keep these differences in mind when performing 

searches. 

5. Sequencing of reactants in the index follows the order 

N̂ ; (excited state), N, Ng, N +, N~, r 2 + , NA (etc.), NE (etc.). 

An asterisked symbol precedes the symbol alone, which is followed by 

subscripted symbols, etc. Occasionally, index sequencing is incorrect 
10+ 2+ 

for various ions of the same element (e.g., V may precede r ). This 
occurs only for those elements having ions with charge states of 
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10+ or greater. Such incorrect sequencing is noted in the appropriate 

sections of the reactants index. 

6. Several papers of interest do not refer to a particular colli­

sion or system. The reactants in these cases are listed as undefined, 

denoted as UNDEF. Review papers are labeled REVIEW rather than list all 

reactants discussed in the paper. Although every effort was made to 

locate complete publications, a few entries were indexed from the abstract 

alone; these are labeled, in both the e.try and reactants index, as 

"Categorized by Abstract Only." 

7. The collision energy range is denoted by the numbers 0, 1, 2, 

3, 4, and 5, which refer, respectively, to thermal energy, E < 10 eV, E < 

100 eV, i < 1 keV, E - 10 keV, and E > 100 keV. 
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M fB*)«a. .a*: .B, .*C> 

•a (ir>^iHi">.a*»ca^« r^i^.o*.,c^.> 

• » ;aV*r*»*r>'.»r.*rO> 

' fCa l . ai Mat rac l •»!» ' , 

n ••—r rcat. •* iHimt —irt 
*J ( — M B ) m ( » K " > > 

• • (BC*)r{Bt'*> 

n f*,—Mfa> 

aerial act 

avtaara. a . • . » Baa Bavar ian** at I M Cjactva •.taatraa l» 
B-aaatl l * M » U a > . • * * * . H K . M „ iraaf» »J **1 « !*"•> t. 

I r t a w t . a . •»» Craaa I t i t l a w raw * -Sa* l l l * * laa* t *» -» « u » i : 
H l n a w a * * l a j a a a , U M I I W I aa« rrataaa. *. Alar* 
vuacxr. mm. i * i r r i i sBa i . 

• • • • I . a . » . . l » . u . « . J . , taaatra. a>. J . . Si*J**s at %»» 
laai raraat i— to H i n a a — a t * — raaaaaia a»a» 
>—atra—tra. J . OfJ* . f i n s . * r I S M t I M ' i . 

B a m . a . r . a . . Ba.tta*a» a . av * . . aa a r l aa . » . I . . • -•». - ' - . 
ta ta l Craaa Saatl**a Tmr C M * »a-Traaatar Bat—aa 
aiaal i -ataaa a** atataata aalaaana. VI lc»*ac. ?-:>%£. t r* 
• I T PaCCS. C I—»IXC. BBSS. | ! * • • » . 

Baaa, J . , a * * a t * * n . J . a j . . ;»»l«a» l a f i a i i i M i C I « l > U» 
l a a l w l l * * Baa » t r Bia—tllaa W». l a i . a . aGatcl. Baa. 
aiacata. s c u a . . M . - r n . sat . J I c ! • * • » . 

• a M * . a . . * r t a * a . l . » a m n . t . r . • - . I a i l i » i - » t a t a r 
kaaal lrat la* l a lta*ra-Cac*aat«r Waara. J . ra ts . • 2 »."-. 

t N a l i • • » Baaaa*. J . . Saatlvr. a . . Caar— i*aa bf raal ia*« 
I — l a * | Of LI lBIa* M W C * l i i * l * a a l i a *ara . * • • • * • • . 
C—rr. K M . 2»a* I W i l « M | . 

• • r a t . «v. Ma—a. #.» » • * • • Of l a * N H M I taar— l a m a it * 
taat • r a t a * — B—alaa ( M O T I » a « * • • * * * l a r — t . «Ta 1ST. 
c—r. laav i i i m caaxs. I iet, scaa*. t»%i ( I « M K 

Barat. aw. BawBa*. J . . I i l i u l l , a . . — M r . J . * . . 
a t r r a r a l l l BjasaaraBaaia aa laa-at— Cat • • * • • • • la f a * 
Caar— Baa— MB tv-JB— t » . 111 . a * * «a> aaw ar* «a ar • • • 
• r * «a «r C^l lataaai . t. Mars, a > 2 3 ( I S I « ! . 

aa iat . » . . aasaas, J . . Savllar. a . . Ia«r«v k«aaa* -» taal C »• 
»•»> aara « M tea* l a C* l l l» laa« M«a *mm « * • M w . 
( • r l l a a * M a a i ) , Ca—f. au*>. £ » • • U # * ( I M t ) . 

aara l . • , . tmulmm, J . . Sapflar, a . . l»n OX C-arr«« **trara« •» 
raa« la*a I N B*a| ajr aara «• • •» a f lar Call iataa • ! « • at^»* 
ST aara « • • • • f a r — a . I r r a l a * . aaaaa». B U I . aOM. ta— 
M N I I H 4 ) . 

• m l ) mcaal . aaalaaaa aaaanaara s«r La* rarlaa t Caarala* 
Sa%faa a» r • • • !aas aaal«aa I N a I M Bar I Satlvaaal »a» 
Cal l la laa* aaac » • • a t M M * • «a* Kara a. »T» l a f . CCM. 
airrs. cuctaaa. araafc cauisiaas. r.<aa, Micaci 
•aawairrrai. • » «•— c i—»v 

taraar . a . • • • Barra. * . • > . tarctnra [aarap C»*ir l»al la*« rraa 
la»l«la« Call lalaaa m — l l a a aa« Baaa | « n M i a awl l a * . 
Paws. a f» . I M 14 f I f l H ) . 

•arftar, a«a«rl Braaiaa. Claalraa tavraaj • • • ( r l a a l l a a a r n a 
laal r laa Call lalaaa M a r l l a * aa« Baa* toaa a i l * a«llaa^ 
TaCMS. aaMCHK P M V . ( | a a » v 

• a r a a l l . C r . , an •. • • • * . a . a . . aaaa«raa«afa cr ataalc Craaa 
M l l M f l a Mat te t i m , aCTMMS «T CB*Calr»»TaL rwrSKS. 
tax.. »«. r . M , acaawK t a s . at,« —aw I I * M | . 

aaraatl* C r . , • •a*a««a. a . « . . Caara* C M — Cram Mal ta Cr a»ajaM» *ar t l« laa la «—M at • • • » Ca«r«lM. m n . a t * , 
tw > a | law)). 

Baraatf. C. • - , M l a r . r . av. caaraa Ca«>—j» Craaa "racilaa* 
•ar M l l a * laaa la aaaaa. Mas . m , IB* JB> ( l » l « | . 

Baraatlt C * . » ava l , a . ( . , aravaa. a. t . . t«a«la*> a. a . , 
Baaal. a. v . . Bay. 4 . a . , Basfaa. a . , tMaraa . l> » . , 
a la* ' taar— Ckar— C a a a — Of « • *— a» |a C u a m H U 
I « M » . Bmaa—alUM BMSBta MaiaaaaM «B««facij B:.->OBT riia 
K M — C—IBS CCtMCB J I , IBB*. B— t I M l — ( I M » | . 

Baraatl. C. r . . Baajila. a . , Ba». 4 . a . , raraatlaa «T Baatral 
Bla—c BaBra—• Bta—. *t« l a t . caat . I — . raXtOm— C«H», 
I •», ICBBJ. MBi t <!»••>. 

B—kaa. ta»r— Jaaw. T»a Bar* Aaaraataalrar l a ( a l l l r l a a * 31 
Ba*r» O n i l l Par i ls la f a t la laa«r SBall C l m t r a m . M U l l . 
r—». BT BBBTB C H f t l H *T CMBtl B I U ( I f t f ) . 

•a takla . S . , a Baa Bataaa ' a r ttwWi ?»• *taa> attract I w 
IBB* ( I B W K 

Bavllaa, fra—»•»» Btaa>«l, Cllaaa. V l a a M I , «mr*r*, B|— In 
t r laMca BB U Bra w a r * » a t — BatMt—»•» N > i — 
r i l K i H • »Umat B B B I — * B Ballaa. CBBBt. a—». «•— M> 
( l »» t» . 

IBStlBBf fraBBMBr laaaaMr CI M a * . f l a t a M l , Baalr. aa, ,ra »— 
Sactlam c r t K M M > ! • — • • CI • • • — • » • • » ! • — • B — I I — » 
CaarBla I t - M Baa M I L » t i a i r . « Cl l a Baas* CBHBT. »C—. 
SB* « M ( I B M > . 

BatMr »• B . . MaBMB, a . », a . , S I * * I M I M I K Call lalaar 
•ata—a BtaaU BytHa* . M i l . BBB. «• I I I ( ! •»«> . 

M l * * . ». B. . B r i l . * . I . . I l a a r l a a , » . t . . t M M M Blaaa In 
Bwaaiat Bat Hal i t r a in ri«a**«. raac. r u n . M C . . UBB— 
f l IBB I IB*»>. 

B a i n * B. B.t Bar*. * * • • a . , t t f a a l Or Caalaak aapalalan 
Bttaata caar—B *laa4c SaflaM 0» r / e l l « l l a a * •« l a a l » i l * n 
C — • — l l M B . • • • £ . raws. SOC.. kOBSCB ' • ' IB I l9f.it. 

Bat—, »• B. , Br i r i lna . • . , laa laMic Ca l lK laa f arlaa-n «•*»> 
f a r l l c l a * . I . CacllBllaa AM lanKMIcn or M*4r*at* M*»t In 
fa»l Crxaanlar* M l * f r r fant *aB BlIK Cl»«r Hftit* n l a * i . 
raoe. r i m . sac., utmm *** t«i (i»«J). 
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a* ( J W » , » , . » . . ^ , « . » M CMC*I>(H>.W, »•) 
H 'ir>|a| a c . a t . a , ) 

W |M*>«t«a») 

•s l»r>«c. r»»•*•<*R> 
M ( l * . " M » » . * * > ( » £ ' • » ( • • ) • ( CM, ) 

at» t»»M*) 

• I (Hf • •><•«) 

*.i irfMrMac,Aft>>»,>t,K„»,.3,,CH..iI, 
a * l i i > m > r s , o ) 

!>« l « ( w w . ) 

M (**>r(H>.4, ) 

M (t»»l»»H,) 

IM (B,B->»(H, ,Rt ,B, .k*) 

i*a ( « ) H « « ) 

• a v a l I , B. ft. C , uakal t . B» 
• a t a r i tlaat»aaa» J . M 

• Rata*, a . a . . 
t latr lawttaa OB 
TUBCST. MtfS. M SI | I M * K 

i Bataa. a . ft.. C r i r r i a * . * . • . . laataatla C M I t a l a M m m 
lawa* Bart l a t a * , l a . i a a t r l t u m W ftaaai* Traaattlana la 
b r u m Craaa Saatlaa* I n M l a j Mat aaaaalataa < l t * 1 M 
laalaattaa W M»ftn a i> ataaa l a raat I t i n H » Btaar 
•aaraaa- ataaa. "MX. • " • « - M C . UBMft OCR M | B a t > 

a Rata*, a . ft., a t l i t a a a . » . . laa laat la Call lalaaa M t a 
ftartlalaa. a l l . t laalraa laaa f raa raat 
ftaaala* Tkraaft* aallaa* 

• l a t a * . » . » . . laaatrtaaaa Of Blatart laa | a laataatla 
aataaaa aaa*» S*ataa>a. Mac . »*)**. M C . i I M M *3 

& aataa. a . a . . Raw. a . , taaa*. a . a . . Claaalaal t m a u l BY 
Klaatraa %*n, J . MRS. • l S30 <•«•*> . 

s aataa. a . a . , aalaar. J . C. C . oaaatftl— Of aartral 
U N ( • •aata* 0 * Cat 11 tlaa »l l aa laa t ta * . H I K W r t 
SCI. I « I M * f I B M ) . 

S aataa. » . * . . Baa*, a . « . , »raa>«. S. S . . la*art laalaatlaa OC 
Saataa. M a t . m m . S K . . U M M * • » I I I " . O M S K 

3 taaaaa. J . , ftarat. * . . W l | n l l . RW. Blt taraat la l Scattarla* 
maaaiaaaala Oa h a . W a i Cattialaaa I * *»a Caar*» Baa** 
W a - l r M C*. I . aa* - aa Cat l la laa . J . M M . • I I M » 
( I M » V 

3 to»aaa. J . . R a n t . a . . S a t * * * ! ! . • . . Birraraal la l ftaaaaawaaata 
Oa Ia*»aaaa C a l l l a l a m la TRa taar** ftaaaa MR OOBBO (a . 
I I . • « • Oa m, ftr. Rr. l a aaa a*» Oa aa Cal l la laaa, J . 
rwrs. c J at* t I O M > . 

I Baaar. C . Caaraa Traaafar aaaaaalaaa la Raaaraaala IRaaOa. J . 
OaaMT. SKCTROS. aabMTraC I I H U n • • • » f I M O t . 

ft a » , I . . Raarlatala. o . « . , saarck rar • Slaw Ctaaaaam la 
•Iaaa laalaatlaa). mm. K * . I M t » f I M S ) . 

• •aaaaaava. f . » . . laaaataa. »• • * . . Maaaaaaaaata Of laa laat la* 
•alaaatlaa Tlaa h M M laaaa aavaa la « l» . M i l l 
MTS.-MaU.MT • I M | I * M | . 

• Racaar. a . , S.aaraaaa. * . . HalaaaiiW'Ra* 
laaiaatlaaaatraaaaaaaaraaaaltta Bala Staaa aa* Raatiaaa Raf 
Ma-s mm-*, t . MirMravsai. »*• •»« C I M « . . 

S t a l l . v . L-. RlaaalM, « . C . Taa laalaatlaa Cf M l l a a 0» 
Nl«a-Caar#» frataaa. J. MTS. • Z S M | I M « I . 

• B a l l . R. i.«. Baaa> * . . Rlaaataa. R. ( . . f l r » t Rara 
Raaraa laat laa Craaa M f l l a u ra« Claatraa Laai f raa raat 
Wr»»aaa» Rtaaa Vaaalaa Tarawa* ataalc Mallaa Ra« raat RMIaa) 
•taaa r**«laa Taraaa* Ataala Ma«ra#aa tmt ' ^ l l a a * J . n m . a 
2 RJI f I M S ) . 

S B a l l . «. 1 . . Baaa» » . . Rlaaataa. R. I . , f l r a t Bara 
aaaraalaatlaa Clactraa Lata, laalaatlaa aaa fa ta l t laa. .an 
Praaaatlaa Craaa Saallaaa far raa l raal t laa nallaa laa>a 
lr< laaal Oa *taa>la Hallaa. *. rkTS. • J I M | M l ) . 

Z Bal>. R. L., *aaata« laa laat la* tm f l * S>-«!»• S> Cal l la laaa. 
J . MTS. • 3 l ) M ( I B M ) . 

C t a l l . R. 1 . . aal>ar*a. * . , RlaRataa. #. I . , raaala* laalaal la* 
t> aataataala Mallaa Rtaa*. MBC. ruTS. SBC.. •40BM IB 10 
| I M T > . 

> Ba l l . R> I . . Rlaaalaa. «. I . . M tra i l aaa Oaatllatar Straaataa 
rar Taa laa i ia l laa of Rtaal* Nal laa. J. faTS. I 3 I 3 M 
(IBTBI. 

• Ba l l . R. L.. fraaatea, n. * . , Rlaaataa, • • I . . BIHaraal lat 
Craaa Saatlaa* Far laalaatlaa Of R!aal« Bf«ra««a AaB Nallaa 
Br t laclraa «a« Brataa laaaa t . J. M r s . B S BM CIBTB). 

I Baaaatt. a. R.. J r . , palaaallaa nacaaalaaa. t laaaala* ' • 
b a l l a l l a a ItmfUr aaa M M Ball lao t f f a a l a l a *a . • • •> *» 
OWaaTaH CLCCTRMICS l i l t » . • • ! . COtOMIR M l . MtSS ( I M t > . 

• Baalaa. C. C . ttWftmm* t . t . * Balaaa, F. * . . Baaarlaaa* W. 
» . . Craaa M f l k m fa r faa Ba»Kacltallaa Of Malta* 
NtlaalaBIa Mtmt tp Cal l l t laaa B U R Rtaaa, nr /S. K * . I M 
MO ( I B M ) . 

» iarkaar. R. » . . Call lalaaal Caallallaa * M laraata laalcollaa 
Of IB-aar »>«rawan RtaM. TatSIS, M l * . CRl i r . t BKRR1LCT, 
BCBt-IIZ«B ( I B M ) . 

» t t rkaar . R. 0 . , M U M * . J . R. ( Raalaa. S. » . . ra r l l aa* . O. a . . 
r» la , B. * . . Taa Katitatlaa Ra« Laraata laalaaiiaa Of IB Raw 
Hyaraaa* Ataat. RtOHIC 0BU.ISIM MOCCSSU. B.7M. 
RORTIr-MlLRM rVBl. CO.. B M I K M M ( I B M ) . 

S tarkaar. R. • . , Raalaa, S. * . , ^ » l t , R. » . , Cail lalaaal 
r - — i r a a talMkaam frtm 2B*M* B* Dn4 B" laa r , POTS. RCV. 
134 RlaRI ( 1 M « ) . 

9tf**mr, Rlaa* N. , Kaala*, Sa i l * * . , • * ! « , w N r i » . , * t a a m t , 
4. Barria, Call lalaaal Braaka* Of Blafc-Iaara* R|» laaa, 
WTS. RtV, IM • ( IBM) . 

• M f f f t H. * . , Sta l l t r laB BY raat aawa ataaa la Baaa M l , PftfS, 
RCV. M BM ( I H I ) . 
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IM ( M W M K I i W I i ) 

III I W W M ) 
I M ( I < ^ , ' , I I ' , M < M H ) ( C M I I M I M 

• a * * * . B. « . . Caaraja Mat r i aa t l aa or Claatraaa r .aa laatata* 
CaHlalaaa * t maaa aaa ton. MRS. K * . u > M M ( I M Z r . 

•area* M. «»» Caaraa Matrtaatkaa Of tlackraaa r raa teatalaa 
Catltatoaa • » Baa. , P a m e l a * , ffaj*. a t * . M l I N * ( l«al ». 

• a r t * . » . Stapkaa. Craalkaalcallaa, W C . laT. n . M M . 
fJaUCO R M I I . aO.«« 1*9 ( M M | . 

terra. •» * . . CfcaMlaataattaa. a m W L — K a M * M klaCIMa 
•MCTIcs. P . I B J . aomrtc * K M . ata M M n***i> 

M . M l l t a a S . . t a * laactraat*»lc Praaarttaa Of Tkc laalc 
i ca rc t . k r v l . P M . * U H I I M ) ) . 

•» J . . aaa> tar aa* . a . r . . M a c k . C . . Oa«araaliaaa». 
* . . Eaarav Saactra OT Ctaalraaa ar la laa rraa •aaa»-Parile»t 
Call lalaaa la Ta« aa* kaaiaa. M m u • • » M | l » * l ) . 

Maaaaa. r . a . . kalataa CaMclaaaca Staa» Of a* • ftr Calllaiaaa 
• I W - M • * » , M r s . afc*. 1*1 M * t ! M * | . 

• laakaa. ra l taa * » . h l m i U l w l a j t w Maaa « * • • * • 
Calllaiaaa M M ZM M a . M . acv. « J tJ*» <»*»•>. 

BtaaM. • a a f i a i a . . laalaatlaa »« Tka Call lalaa fcf Pair* Wt 
•a iaMaMa k l i a a . r w * . a t * . M «aJ f J»*l >. 

M a a t t . aaafraa ft., laa l ta l laa Of kiaaa kkaaa *a Nrltaa Cr aaaa 
•ataaaaata kkaaa. M r s . aX*. a3 aaJ I raw J. 

• l a a M , Maafraa ft.. P I I I W I I a i . a l . l a a taaa M aatattaMe 
Maaa la •arcara kt laralaaa. M M . a t * . M T M ( I M J I . 

I l a r i l , Naafraa ft.. Mrraataa . *a-CaM«kttaa. aaa laat ta t la* 
Craaa Saatlaaa rar NaiaalaMa Maaa. I . M M . a t * . N aaa 
I M M I . 

• I a * t a , Er ica. Zar Caarjtaaanal laaa aar *aa f-talaaaa la Caaaa 
•laataa SafcaarfarataktraMa. Z . M I S . l«f Z M < I M * K 

a. a . . W a n . v . • . , aakaalaav. v. * . . TaraaaaM 
•alar Df *a Cacltatlaa Craaa Saatlaa Of Caalaai I I 

N i i l laaa U Taa Ca* • aa rraaaaa. SaalCt raM. -JCi r 
L ITTIM * M I f I N * ) , 

aaaaaaaa. o. » . , Caara>aan»a. • . » . . Cacliailaa at taaaa la faa 
f l r a t l i i u l a i Sastaa ST *a v » a* * • , i I w i ! • .» 9 Ha 
•taaa. SOT. arCCBCOS. U I T « I > 7 * ) . 

•aaraea. av. r a r a l . C . laHaaaa. S . . Caarw • la t r laa l laaa fit 
r a t i t l l k t a a *mS Saaiaa laaa la tataraatlaaa ' I l k *ara 
Caaaa. Z. M r s . I7« *«a i l * » 3 ) . 

aakr. M a l a . Llaaaara. Jaaa. Clacl'aa Caalara Aa« taaa * • Haaa* 
laaa raaatrat la* Tfcraaak na l i a r , aCMCCl. WW. M U M . 
sXUK.. I M T . - m . ax». aat.. » . Mau l » t . T | I M « ) . 

•alaaa. k. C . Maaaaarlk. R. S . . Skaa. Mloaaal J . . Taiaa«. • . 
* . . naaaaraaaal W raaala* laalaatlaa Craaa aaatlaaa r*r 
aallaa Z* S aataataklaa, l»T. CMT. raXaMCM IOMZ. C M D . 
COTTkl*. r « » . , * I M , p.n ( t * M ) . 

• a la r * . » . C , Maaaanh . * . * . . M a * . « . J . . f a l « i a . » . • . . 
Tke aaaaaraamt Of Paaalaa fai.taatlaa Craas-Saal laaa far 
ajallaa ?* * Htlaalaklaa. I I M I . C « N . CH l l l M w m n » 
MMIZt* aaaVS. » ^ » , U I T M K N t M I I K M H 1 C I I SCCIM.ISTC 
M M M a . MCMMXt ( ! • * • ) . 

•alaaa. * . C . Maaaaarik, * . * . . Skaa. n . J., * a l « t p . • • * . . 
Tka Maaaaraaaal Of Panala« laa l ia t laa Cra»> laal laaa Far 
•a l laa Z* S Hakaataklaa *a la« * Matr-tilm r taa ta* 
* r tar * laa Malka*. J . m i , * f a l ( l * M | . 

•aaaaa, f . f . • • . vrlaaa. L . . a>aalar k l . i r l k . i i a a or tlaciraaa 
(Ja*la4 N Ckar#atf r a r t l a l a a . I . laaUai laa 61 Ma »m€ *, 
• * rralaaa, rnrSIC* a ' M ? f l »M> . 
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• r l a a a . J . P . . C a a s a l l l a r . P . . ^aaaaaa. A . , a a a a l . J . P . . 
Tas-aralar . a . , T a a a l l , A . . P r a * e » l l l t « Of aaaal a 
• - f a a l s a i l a a r e l l e a l a * l a l a r a a l Caaaaralaa l a v a r l a a * 
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112 fO**i**W(MC) 

124 (if* HtCI 

l*< ( l » , U » K « ) 

12* I K ' M K l ( W ' W W M U ' m i l l ) 
( 0 * ft M. ,Ca,CW,tC.T,»*,M ,B6 > 
f • » • • . » • • « • , » » i » » , * » • • • , * B t * * , 
4a»>,*a"«,«»"*>*fat) «>»•,*•)*(*») 
< * * , O ' * M C V ) (CL*)»(W) 

12* |Bf.* .aC*r>(K) 

UBaa Of B S w i i 
a. J . NtfS. • » S T * •••• & Brlaaja. J . i . . tea, J . , faa Braa 

la Saaaatric laa - ataa Cal l tala 
t l * 7 { ) „ 

* ar laa*. J . i . . h r u r t a l itottaa ataa> Baaartattaa or Biraat 
M u H « la » • • • Waaia iaa-ataa Cal l la laaa. J . BaBS. • • 
l«*> ( 1»7»). 

2 * r l aa . C. I . , ax ) m l i , C. a . , i t m r t . a . • . . t tactraa 
S a » i r i i i m aaia j Caallaa a taa a tea Baataaa. I . 
laalaatlaB M Ta« Bara tiaaaa. *. HiXCTBOB MCCtaBa 

I 113 t l * * Z » . 
I I . «. a . . «araacaa»» a . I . . araaa»a, t . a . . l i H i i i i • -

I . , aaaaaraaaal cr Taa Craaa Sactlaa far laaaaatlaa Of a 
Caalaa aiaa »» a» Caaltaa B a r e r * M a i l MSB * D B > . • Baa 
I » * * > . 

Braaria, t. a . , t r a a l a n . a . a . , iiBBar, laaarttaa Baaraa laat laa 
rar Braataaa uf Llactraa l a l * l * > la laa Cal l lalaa O* a 
•aaailva laa a l ia aa ataa. a u l a . UBIaeaas. M M * . . Wit., 
( • IB . f <OSB) stt.* £ * f l * 7 l | . 

Braal l lara. t . . Claapa. a . . Balfaaaa. J . a . . Baa f a i r 
• n a x l l w la Calllalaaat Biaaaalallaa or a , aaa l a B>-a 
CaUtalaaa. a l l l ICFCac. B.aar. l U T I t a H or M D I B , 
aracaa*. ftaifcttaaia ( l » » > . 

araaa. • • S . . l l l a a a r t a . L. * . . *mttmw. J. a . . Cklaa. T . . 
Battaa. l . • . . a latara . I . a . , Mac Baaala. J . a . . B «-Baa 
talaalaa fra> a I t a Bar riaarlaa Brajaatl laa fallaalaa. 
l laxtraa Camtwn fa Cacltaa Stataa. FBI*. BCV. a I * USB 
< l>7* | . 

i f a. a . a . , arc taaala. J . a . , Blcaara. a . , Basal. J . B. . 
Sail l a . 1 . a . . jaaarratlaa <lf a a-Baaa I r a s aaaaia laalaaa 
Slalaa i f Baaa rra«aca« Bp «*>ajaa C I * ' . C I * " , aaa € ! • • » 
• VMS. a l » . a » ! • * • C i»7«». 

•raaa. 1 . . Aaaaaaa. t . £ . . f B a i a r a . a . , M M Blaaaalt . a . a . . 
B«ar . C. • . . Caaraatarlalla Urn* Caatlaaaa a-Ba*a Baa—a— 
al ia rataaalaa laaa ur a f a * Baa. HITS. BE*, a 12 «2B 
(1S7SK 

Braaaa. » . « . , Baaa. .*. a . . BataataMa Baaaltia* Baa ( w l l a l l a a 
rracaaaaa la laa aa-Ca l»t»t aiacaaraa. J . MVS. B • 1MJ 

Braaaar. a . , aiaa. a . . Craaa Sastaaaa fa r Taa 1- laataal laa * r 
Car M a , Oapaaa Baa a i i a l m a B» Brataa l * ,ac l |C laaa IBaa 
I M Baal. t. ra ts . 2*2 l a l ( 1 *73 ) . 

B a « l « . * . . Baakiaa. a . a . , TI taa taa Ba4 Caaaat • l-Baaa 
r r a l i f B a> Call lalaaa a l ia riaalaa r r i j a a ' t a tram— c r , 
mn. acv. a » rw ( i*7«). 

•area, a . , laaa l la . a. a . , a i a l a * . 4. S . . Barfaar. a . . Cffact 
CT Balt lala laalaatlaa *a Taa riaaraaaaaa* Tla ia Bf Ba. 
rtrtt. a t a . txf UaS 2» 171* 11*72). 

* . . Balaar. J . t . , Baara. C. t., Caallallaa *T 
Batalaalcallaa Slata* la (k> * • JB-aa. * « • • • • , I I ICMBC. 
a.au. «»i»VBiin or M B U M M M U I , mainc. aa f i a ina 
f l *7») . 

* Baraa, * . . crraal or ra r l l c la M a a t l l * *a Taa OBaarra* lapacl 
*araaa«ar Bapaaaaaca 01 laaar taa l l laalaatlaa la apaaatrla 
Maarr laa Cal l la laaa. BBTS. UTTtB* a *t *J7 < l * » a | . 

» Brrca, a. . alaaara. P., Blaka. a . I . , a a l l l a l r iimmr SBall 
laaUallaa l a Baa - Mlaaat ia Call lalaaa. » » ICTCaC. a . * l 2 . 
BOBTB-N0U.BBB rMBL. CO.. BNSKBMB f l *7 l» . 

4 Baraa, * . . alaaaa, a . , laaa l la . • . * . . c ia i l raa i.aaa fa 
Btaa>taam 6a*aaa-laa Cal l la laaa. 9m*. LCTTCB* M * U 
l l»7JK 

> Barca, » . . alaaaa. M.. laaa l la . a . * . . Claalraa l^aa la 
aiaft-Caaray 9»w^>>-l*» Call lalaaa, V I I I I caUC. M B i t 
wsTiTBTt ar ra fa les , atosaaa, tacanaai * { ! • » > . 

a Barca, a . , s ta l t a r faa i , B . , Saaaalaar. * . , alaaaa* a „ a la laa , 
J . S. . rVajacl l la Caaraa t t a la Baa »a Baa at Of Ba It-Ska 11 
laalaatlaa k»» riaaraacaaca Tlaia la H a n Cla* » Ba 
Call lalaaa. PUT*. K V . U t f U B 92 I I S I < I * * * ) . 

5 Barak, a . , laaa l la , w. *•> alaaaa, a . , Vaaaaaaaaaa, a . , a-Skall 
laalaatlaa ur aa at Zara laaact raraaatar i . » * . t « i t * -Ba* 
CI » a , Cal l la laaa, mTS. BC*. a I * 124* ( ! • / « ) . 

* BarcB, * . , Balaar, 4 . , Baara. C f . . » * aatalaalaaflaa Sarlaa 
fa Ball as, raT*. a t * . UTTHS . r a n . a t « . Uf t tBS IB 
IBBT ( l a r i ) . 

S Baraa, B . , a-saall laaUal laa Of Caraaa a* i-Ta-IB-Bav f r t i t ; 
rnn. ec». a 12 222s (ivrav 

% BarcB, a . , faala jara. » . , »a«aII I f faa la *» Taa 
laaacl-Paraaatar aaaaaaaaca W a-Bat BraBaallaa la Maaaa-Iaa 
Cal l lalaaa, tun. BC». * 12 a** | l » 7 » ) . 

S aaraa, B.» laaar-Saall laalaatlaa By Baaay laaa la Taa Baa 
t»*rm *•*—, a m icaiac, lavina UCTWC, r.vr, IBSTITVTE 
07 fHTSICS, t U C M I , TOSOStan* ( 1 » 7 » . 

* Baraaaltar, a. o>, xaaataa, a , a . , Baaal, B, I,, laa (ac l ta * 
taraaalaa I t a r l r * a Bav tp—%rm, FBTS. a i r . * 7 IBM 
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1«* K««l«a 

» B>Mft . C . 1 - . B a a a l a . * . » . . M l t l , r . • . . S M r H k . * . B . . 
M l i l f , ft. a . . HaBa * f t ta I Baa a SM*1 a-Ba»a M W% 
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I M M . V . • » . M W l M a a . ft- I . , f f « l « . r . C . M > M l l « « * r . 
a . c . i n l M N . » . . aiaaaaa. a . . laa • Pair B t . a m i a a M 
«• Baa Or rraa 4 . B» aa | * » s . * • ± | M u M H n . J . Cat*. 
WfS. »» t W ( I I N I . 

1 a.— . V. a . . aa far laaa. aw. atar i t a a * . a . 4.. . Saftaalt 
l . . Bat* Caaafaata far l a * Taaraat taaraa Baeatiaat 
•a f * • t |> aaa am f < * S i a l i a aai aaa Bar. J . casa). 

aft** f H t 4 | . 
4 >»<!«. f a . r . . aaavtaaa. a . » . . Sl iafaaiaiaaa. a . > . . 

t r t a * * la Taa l a a r ^ Spaalra » f l laetraaa N h a » « 
Calllalaaa <MT raat ataal l aiaaa ataa a , ar« a» » • • 
a l l icacac. » . u » . a a a f B J U B J I aaac. c a . . B B S H B I B B 
f i » » 0 . 

3 B»«la. f . » . . Saarlaaa. a . I . . j tnaaiaHaaa. a . * .» faaalaa 
laalaatlaa l » Call lataa aV faa l Baaaaltaa B» ataaa M i a «r 
Maaa. M K I BMT3.-JKTB UTKBS 19 MM ClaPl) . 

J B»aia. f a . r . . aa* r*aa. a . a . . Caaaaa*. S. J - . aa eaal i iat iaaa 
M Batataalaataaa Mata Kaaiaatftja raaallaaa l a Slaa laa 
• N a Cal l la laaa. * m . u n w a a* 49B ( I B * * ) . 

5 Calaaa. J . a . , aaralaa. a. a . , n a n a . J . , aa-lasa. J» S . . 
laiaal laaata* ar Tka r r i a . n a a a af ^aaaaraciar la t la a aaaa 
•arias a r - M CaltlalaBa a t 2tB Baa. »«*»» H a . U.TTUS Jt 
s a * f l * * » » . 

• Cuaaa* f... laaar M a l l laalaatlaa la taa aiaa Call!ataaa Baa 
l i l n n riaaraacaaaa Traaaltftaaa. I I . laCfttla amtBBt 
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Caraaa. a . . Sraaaa. J . , laa I t a l i a * a , aaatrala Of Lav Claallc 
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u m a s *» i»ra ( i«n>. 
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7 20M 11*73). 

B Caal. 0 . a>. aaraaacaar. C . RBaaafiaal. B> » . . TaBlaa fa r aam 
appraalaMlaa CaUalallaaa Of L-Saaaaall laalaal laa By 
• laa la Itmawi eitmrtu* Parf lalaa. aTOWIC B«T« » 2*1 ( ! • » » ) . 

» Caal. > . , aar I raa-Sl at ar Calcalallaa M TM Craaf Wat laa far 
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far tu iat . far*, at*. » I I Mm** ( I a r t ) . 
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Clark. a . 4... L I . I . » . . Ikwa. J . a . . < • — l a w . S. a . . Caaa. 
av C- . k i i a m l . *. aw. M t a t l s t a k l a trrassa to laa 
l u n l h i i m w l u a f i i m B-Ma* l laalasl las a* aaasa 
H a j M t . J . I M S . B • L3>« | I M v 

C l a n . I . S . . aaasaa. * . J . . M | i i . a . » . . N w l n lasts** tas 
B* as * M B» | *aa I M H So* C» S* Br— Is fas* 7 . Skata. 
M l . raws. 43 * * » f M* tk . 

C ls f r . a . . aalaars. a . , a* f a * • •» lar M M r l k a l l a a a t a*aar 
llactcaca r s i lasts* laa a i l las laat las , * . M S . • * MS 
f I W k l . 

Class. B» a . , a m . a . C . aataakr, . j . jw, aassrasr, C. J . . 
TCsja Bat laa . a Basks / • Sato. L Maka / L Caaaa. aas I. 
Mate / L I . Tar • Baaa I w l a M a* Pi i n n or I . * f a 3.7 
•**. M«S. •*.«. » • u n i m v , 

• • C. I . , Baasall. a . . Canstss , • . . h u t i rsrsaanr 
lit Caisrlsa »-« a*a 7 n k i l t las l a v ia*sal C l - a l . 

CI-TI aaa Cl-Ca C s l l l a * a » . k i l l l o u ; . r . T l * . M S I I I M E sf 
Tactics. MMIBkB. M M M U I M i l l . 

• . c. L. , aaassl l . a . a . . Carwt ts . a . . I t 
t lasa I s cs l l ls las a l l * M a s . rissrasa lass. IB 

r . a u . a>lthJ>*ir* 97 —!• ! •> I— B B I « . BUTtLC. ' 
<1S7»W 

C. L.» Baa k a i l , a . , isastt Pack—as 
» l l l t * rsr r m i r B-SMII laalaakla 

N ^ w i l l . a . ra*S- a t * , i x m a s Jfc • •»» <l«k\»). 
Caaaa, J . * . . Las*, a . r . . Cslaalstkaa SV Craaa Sscttaas rar 

aaaaiaa laalastlaa Has | j a s . * • * ) • a f ! • S H CBta. MkS. 
LCTKBS I t M i l l»7l k. 

J . S. . Lass. »- r . . Calaalstaas ar Crsas Sacklass rsr 
a l i s s l u i l s s LM a B» aa (3> S I a*a aa C*» S ) Bslaatakla 
a . J . r a n . » • U U f tmnu 
k. a . . ttaaa» C. C . a * - f a r . S . . Basse 1st las Baacllaa 

aaa ciacirss ffss»r«r Ikalaatlas l a C i i w i l Mtssa lar asaas. 
a | . ks . Ta as* I I s i l k 0 * . Oat*, raws. l i n O M » M 

11*731. 
Calaaaa. a. L . . aaaaas*. a . , aafcrts, J . a . , raaalaa (Madras 

t w « i r » i n i i a i vara aia* Blast*c Isaralas • » • | aa» i * aa 
Csfa* Ts m ias| • «a» • i - » « aa* • ar Cslaa I s aa as • 
•»• • c- . caxa. aars. UTTcas i» gri ^^Wt. 

Cal l l a * . Cssr«a J i Ca •acMlsklaa kaa tkaaaa - tataaaaa 
CscllatlsK la taa Ztac • laa Lasar. TatSIS. M I X »kt» . 
I ! • * • ) . 

Csl l laa. C. • . . Jakaass. a. a . . I k k i . a . J . . U s i t a r 
tac l ia t la * Traaafar l a • r iss lsa M I M Bflaralas k iknk 
M i a • Taasakla ks* Lasar. I . akkkaiaaaal ar lae Mka 
Csarriclaal rsr Salstlaa ssastklss Bsscflss* lasalslaa m 
( S * r > . J ^ ckta. aaTS. V M M ( l » 7 I ) . 

Csaakas. B. k . . Miaaarat . »- a . , Caaaar. C. a . . Call lalsaal 
rsslkstlaa ur ka. B, I M Ca a, C s „ Csa. flsa C»„ *. CHCa. 
MTS. * » M i l | l « r » l . 

Cask. T. • . . ssal . a . » . . Bassist, r . a . . Bsaakl. k. a . , 
U m t t S i • • * . . akaalsta Lr»»» sssklaaa tar ras»>aa 
Isaltsl laB ur Msalc oaasia a* aa l lss Bataalaala aisas. *. 
raawiTS. ais. T» «ra I » M I . 

Cr laaa l l . T. L . . «rmw» T. 4 . . B-SMII laalaatlsa Craaa Sac I lass 
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( 1971>. 
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Craaa - Sactlaa aaaaaraaaala. asTkliPMIS. J . J*7 J«| ( 1»7| >. 

J Saaala. a. J . . J r . . t r laaaa, r . J . , P* l l *ca. t., t .araa 
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TUOtSLarl* | l y 7 l | -
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