EFdAY s
A 24 A 23, 1970. 6.
G

&

B B T8 oA} 2=
— ERHBES Doz

H

FFJ) BT RBE=
(1970. 4. 13 %)

Bl

§1. # &

RS S TLEE 1 oS3 o] KAHYLEs)
BT WS AA s (LB R
ol e,

weld R &l ERsE T g% hatmbas
st B TeEst vde BE F920&EMe] e iy
g Ao ol FH Al o] SEFY BB sl Wik
9 FE 5 skt X 27HR 58k A o)
WESES A8 ESsE 24 U (1) HuHs
Energy & Fifste] ®BoFHES A% Hutg
Eod BT HE (2) 55T9E R Bat
o deol e BEE RIS FTE BS T
BT e (3 ki BoTRee mstssEsas &
T RIE B gHREstel ksl maTeEsT —
ol RIERLS AR Sle HENE vy == Byt
thell o] BHTHE #EA Fo24 KEZS =
He Egol doju M2 XAt {LERe s AR
EE 3l= fifsF graft #E L] Be Fgoen &
+ g,

BX AALEA o) wilgr WiEHES B/Ad
2 EER doletn A AH U 2A R o] S
L& R Al EEell el 235 slgod £
olelzm A ZHgict,

SEd = A 2AE 4 RS LY 44
#®E s RS FUHRESY WESTSR %
HRERE B PIEE 1 EAMEES hoe
2 v Fo] BrR gt

§2. SRS FLBRY 5%

Ba BB B ARs) HOHER S TR 58] 1F

107

et EEES AAd FRS TAidE g57 W
B FRe BEEEY B THHE —BpEd
she gratigel Eald & #{LE dov & Holzlxn
Aok, FaHREAN A+ & Energy ol {k3h
o] 24 Free radical (R)o] #/1A YU =& olxd e
Z [/ Jon (Do) £l oA EAY BKK
L ol A Hkes HREE fIAA &HT
$#E wEA Hel ¥l EAREANA= 1000
LAike gl BEEpsb 1ES Radical Kb =+
Ion K&l fHinste] BESH R ol Aol FEET F1hK
fEel] 3kl w2 maTor "ch =k 1Ee
BAARIES] Aol MRES el e Hais
9 SFqF AR £8 BoERpE dAsES
Aolel,  H4 100ev & Wi Energy ¥ GR)EY
Radical == G(I)ff4] Ione] 4mE 1 HEKE
e Aol (BE B # == EOE)E vl
1.2 WGR) = oG() He HE#T B4 A
o d714 »GR) B GO (B AR BEER
e BRLR WERH GR) = GOs =HE
FEo 2 fHEEHAL vE doly ok glon =
2 FERPHESENES) L2 v & #EL &
A& dE GR) =& GHE o T+ Uk o7&
B 4+ e GR) == oGO el Fo2 i
ahall 4 (L BEEe &e] TR FEI oY
HeEHEERR) Bges WHEA =l v #HES A =
ot EHTY BEFERA ddAE @AT 1EED
were] ot =v B8 AREldE maFd HE
ole & Bt Aoz WE B B
fEHe] HEREZ 9 e 8H5Td4 1EY XE
Fhell A1 8] BrgtiRel kgt #bob LB == HEY
HEY #hEs A 1 KEZoA: BE
e Bgh)erd 4TS o ik A E
&% () 7F, 0000, kel @Y EmaTol dedAds -



108

B BRY HEE 259 —BEFTHE M
BB B R LA 1, 000( L0 L] RS
FAeE el Aok

§3. BARES

Vinyl FE & RE #5HES BRsez A
R GRS Mg do] ohin o]v] 1938tH
Hopwood$} Phillip!? &= #%%% Methyl methacrylate,
‘Styrene, Vinyl acetate 9] ERIES y.ray =} #hehik
FR BHEH EHA &S AR RKT K
5188 Energy Zoll Wfigels #EE g o
B Joliot? 2] Methyl methacrylate ¢] Cyclotron
L 2R BcpdTFol KT BEE BEE Yo
B ARl L RS BSHRE S B R
b BIERA L 30 E—60% BT BESE 44 A
FHRESIA 2 FARABLIE 19473 FR = o] v}. A
“EEel PHREA Dainton®) X iR 9 rigel KT
.Acrylonitrile, Methacrylonitrile & XEiKke] EH
o Bist Aoz fafEse] Magatyl 28y LFERHIEE
S457 £4 Vinyl R BE Hi - Fri=
e dojxle BAKEHR % K} BERESS
E 4 ek

ol & Wgeal #ksld HEHREAREN loiqde —
e BN M Y RESES] EH=1+ 8
‘g 1} Schmitz, @ Lawton®¢| ©|& EEH3F i
BT 3 %, Brasth,$} Huber® @ Majury!®
%9 & Energy 9| ¥~ BETFE4 KT WE
Seitzer ¢} Tobolsky!V 2] Sré0.Y%o zNp o] B-#
o] k%t Styrene % Methyl methacrylate 8] £ #E¥E
ol gloiA e BEHHE Mund>9gl 29| 3@ H
eS| k3t Bt Vinyl Q) Isobutylene o &34
A EAHES] ALt #s o] FHFER
dl 3leid FREIA & geR-& EHEY Brook-
‘haven BT BFZERT 1671° gl Brooklyn ¢] Polytechnic
FEmP-2 2 FEffolzl AT ol & BT HEN
3t r-ray °ﬂ #3t del7tx] BEEY E4KE]
o & FHAfsl WA & ¥ ozl EE Schulz 3 Hen-
,glem23~24’%0ﬂ et Fige W= drle sh i
HRESY] BHRT EAREY i BHEES K
BHEA ol £l o2 BTHA. o] 5B H
e 19559 L 7hx] R EEMEY BhEESER
4 £F=2 B2AEE sty T #HB%2 Czec-
hoslovakia,? 8] #ERFE i HEAB®L q
23 Hfpd et xE £ d7] St ol

Q=14 T3] A24 A 23 1970.6,

gl o] & BFFelA @A R lon {LHSRE

#HHtd BARES oz ,} % At
O RiE e FESS A4 ¥ Free radical o
# Kol ete FEel ot

a8V 8 EtEE Go] Free radical KE &
e A nk ETE = A% okl 7ol mielA
+ lon KMES] HiEEE EfT e 2ol Hedes
HO~ LEES BAHRE Aol Free radical REE %
TIon [0} eSS ksl =14 =k

el BHEAA 4832 wrEAE —E8 Sl
#at EAREN YA 1 REEEE 24 v+
ol 1] Free radical RREMHES) Ion MEHE =
FolAlet, weld WEBEEGREREY —2EEE
A RERHS XARBL WAREBA Kl 4R
3 Radical =& Ion%¢| BifafEs fksled Eaeol
BER e A Po= o] BlATES 4% E4H
th, WE, HEBD, FiL%Y EREEES KIE —
BEGA A 1A 2o

BP Mt ESS BREE HEHHPT X247
o) BB gvh. BMEAR BAEY ERRRo 24
AR = KRELEAE th BRES 5 -k

M-—Mt+e 0))
Mt +e—M* (2
Mt——M* MM 3y
e+ N—N7 (€))]
N-4+N—N-+4N- (5)
Mt (EEMY) +N: (EEN)— M*-N* (6)
M*—— M- )

N*—N. (8)
o] 71 4

MN=BEE# == c}2hE5F
+ -=Cation radical @ Anion radical
+,-=Cation 3 Anion
*=Ehe s F
EEFE @~ ®) ellA o= K] B & T
e R HREE, MN S BB T, i JCH
&) fFE ol fketd Edhed AlEh

§4. Free radical 5

RS vkek To] HRZ ¥R BHETAA K
BB AL —RRyo 2 Free radical o 43t KiE £
Radical E&#EH=E 2ald v EREERozA: H
ZRF el A Bubsl zre) BrsHRESAl (et —
B Ton bt Qe ohg BRST7F £7lx oA



BEGES TeBe oA 2o —BHE

o] 4rfiEste] Free radicale] A7 oz #F Ionzt
Radical o] 2% AA = HEEETAA = 28
Radical nko] A:RKMEo] WS Fiarsl 71 Ef
4 FFR 7] W Eolzlx Bx vk EERE Samuel g
Magee %39] F ol f&atd —k 48 Tono] &
S glel el 7hx ) AR B0 ZEREe Ion 8] 3
e EHEESTAAE 10718 BT e REfie)
o}, wehd —BHe R HEHRE G ekE $4 Rad-
ical EAHHE/T BiiEE g BSHE Radical FE Aol
RIS #inge] wg¥de s 2 RES g HE
of7lo B ol S PR AL vhE HAE Ee ME
o w v Fa A7A v A F7hA FHEEM TAA
o] KAHEEAREC] Radical EAERIES FE

gl 28 RS RS JIEsed 2A7 2 g

(1) Radical E&%iL#H S| R

Radical &S LAz dEloj® d& 2,2-
Diphenyl-1-picrylhydrazyl o] v} Benzoquinone® 3%
&g wmshd FElEAAY ESE HHEEFTAAY
BHBEAS delvix ¥ ~—# Radical ®&
o glej4lgl wialslx] 2 E?%?s ®E HEHREA o
ol A ZEILBS) RE SIS BRE BETA 2L
HEs A1 9] Styrene, Vinyl chloride & 4§ jp’zgrh'.m
HolAd e HES 7 FEPEE SEssa gl

(2) BT Spin #% Bk (ESR)

ESR el #£3H |4 R F7ZES = Free radical
<+ HE BRET o 2 BEE Riln BEAE
fEole] BRRE Madste HOEERL Free radical KK
HalA 2E MEREREIAE &5 e

@) #EAM B

fEH S {#Hsle Radical, Cation == Anion &}
R HEES BET & doixle £HHL 2&
mole HZe] HEE RBEA&WE #sldd o 40 2
B =l B3 RS HEEP At f
24 Walling,*® Landler*® 49 #E<S =9 ol-23}
7t} [6] mole fr¢] Styrene 3 Methyl methacrylate
o BEWS HEEA A Free radical BAHIE (1
H3le KHEEAIZ19 AR E£EHS] BRIEE ] Sty-
rene 50%, Methyl methacrylate 50%¢j1} Anion
FiARIE # AR Styrened] [tsl Methyle
methacrylate 8] EEHESL W3 AH & L8y

2 Ael #liEst Poly (methyl methacrylate) 7}3l v},

=3 Cation FiBHlE HHE e KU 46l

109

A2 Polystyrene o] ¥}, wtz}4 Barb,%? Ballan-
tine!” -2 o] - BIEESS] F mole lLiR &Y &l
BerETol A o BatgE Aol Kt REAYS A
Zso| KBE 50% % 50% =4 Radical BIfaHEl &3t
ﬁﬂzﬁ’ﬁﬁ‘*iﬁﬁ%-ﬂ- F—%o.2 o] KHE <1 Radical

MBS fEERste et Eak okt o] e o
Eﬁiﬁ%’&“%% —78°Coll A8 (EEFMHREAES

ol = m3F sebe] oisbx BEE FROW BN
MEEAN dAAE F—shed XS] HARMESO|
Radical [ZBEHHED o] el zlet.

@) RERE®RKS| A

Free radical @& 14 2 BEARERM= &
BEol fERBASI o whebdl L MEENEMEEAF HES
Aole Rtz Ilon BEARMEAN o« HBHEE
Energy {7} 31 BAY A4 @4 Aoz BEd
o}, Ballantine™ ] r-ffol] K3 FHRE TN
Styrene 3 Methyl methacrylate #r&tiiE SR
el #iEM: Energy ¥ %% 7.15Kcal/mole 4l
4.9 Kcal/mole o] ¢} 2 =] Schmitz ¢} Lawton®$] &
Figel 3+ Methylacrylate 8] HEAGF 3,
Okamura? 9] y-fd] {43} Vinylacetate == Methyl
methacrylate &S] Zt% = 94| Positive {5
Energy &) zF4 v}elwl @ 24 Free radical KFEY ]
TR et

(5) EhhEREy it

BHEEES BEERENE = EAEY HE
#:2%4 FIF sl Free radical §1-¢ #3d % 3]
o B S| e oMY MHBEASEE
AR IESERY] A HEEHe Belstest £
GrFEel R [RES HEe HFIgce B
e B o)

K

§5. HHHR Ion ES

HEGEGTA AL Hatigl & Eaol &ael 2
Free radical o] fksted A ak K] #TH - AL
whol 2o}, o)} 19574REH0) Isoprene o] {KRE &
S dZEho 2 AR M6 B RE £ME Ton &
Bt EAREN AT £ 2E T3 15 =

T BTl A Ton KHE) st = BEho] i
72 = &0l L8gch o719 o EaEE
Al BRAIE dstd eh-gsk 2k



110

(1) Cation B4

EREFRERANA Ion BE&l Ths AL AL
ER EREC.R FEHRk A2 Isoprene of BET K
HRERHENA Gl Rogerst®= -25°C¢) yips
Isoprene o] 5 Energy BF< Matstsd E5TH
Polyisoprene al-& ¢1g] 21} Davision® 2.8 -78°C
ol 4] Co® Y i 4l 2MeV & BFREHE 50T
B9 losoprene & 53l4},

Isoprene 2 Radical i BAERHEE 58
GRES- &= ¢ot o] E = Cation gt Hdled A
u BOFREY BT ARE AT 2 o BEY K
SHEEA S Cation EHHEEZA #ETA 4U B
=l glel,  HH Isoprene & -78°C ol 42| HiiHgE
A& FEME BEE SR XX S radical
EEY FRe RS 279 o] BRE e
ol A o] Ion EEHHHES LB WHAWH=ILY. FAE
5o 7.3~15.5rads/sec 8] HEE] HES= Co®
7ol k3 EAES Y 10°rads/secd] MHEIE=
2MeV o] EF#R #3 BARE 2R T B
HE Bl s e fivh okigleh B
EEEEY BERA K&l gk v ohet
4= Polyisoprene o] ZF¥H45T-B= {FEKEF M|
gglvh. ol BBREL oA o mnl T lon EAHE
2 #Efol #THslthe BiEA T glev Rad-
ical EAHEZA £ RPLT & FHSEoIE =
i EAEMA Energy & BHEA R HERd glol 4
= o] EREBHBESA sldde YEESY ES
fh{t Energy o} we] &9 & Jepich

Isoprene & {ERSHRE Gl ©]¢] Buthadiene®®
o] BRER dAAE HEHRA #Ke Cation &
Fol delvta glgo] FEHU. & Energy Bt
e WEEezq 4fE Cationo] {EAE A
L2 el B B EE RIKERY BHEER
Bl H3F FMIY HEE AFMET 2v BEMET
7t BER Slgloe FES BES R BT
Aol BT BRI Bge vebhAl & Sl
o) 23 EHEA EREREKFET Bl FAEE
o] @24 Styrened] -78°Ce}4]¢] Cation E-&9
9lel 4] Ei{k Methylene®®, Ei{k EthylL*® 1.1- =&
1. 2-Dichloroethane®” %9] BHEAET £ ol
5 By 2T SHETE GBEA BTHRY BN
o] A4 Cation 9] FEamrd EESHHC BHEY + 3
Al FHE ERISY FE Aoz deA ok o
ol F BRIAL Bl k3l A 5=l HCL %

A=g G5 A2d A 235 1970.6.

o WEEEE RIS o) METRR A kSl ARl
feol]l #k8F fEERYQ] Cation Eho]l doid Wkl
FEAL o LB E BB kel 4ARE
HCl 83 HEHREAEES S —E3 EHHERGRT o
Lo BHFTLEA oHT A fEEs I

SRR EA A £RE e BETHIRS Beiishzt
2o ERENEA T dodsst 9leh, Hl Isobu-
thylene &) {KRHSHRE A Bistalelze] Cation
B s TR o 7l o BRIREESEE 10~40
% Whnstel -78°CollA r MERE 7ok 2 #HEF
4~108% G(I) grol T~14fF Hhnxlo]l velygdeh =
g 74 2ol F GO gk H\IEREe] Zn0 o
BAEEAY R =E BABLISS B ZnO
FEY BFHIREAQA BERIGE o Sho o
B JIre Taylar® 48] gt Ehel Kk 7
KiEARY EHe = BHES SR

Hegtipel fKehl A vk WEET EHEAC dd4dx
o 2% Cation H&o] BHIA dojdo] LelA gl
o858 Cation KHESKILB2A Eo| & EE
o] i Ueno™ 4] {ksle] ¢aizl &l KEEA
AV BIHESY oA 25 B8 RERME &
ob] At Eollix & FI = E RHEA B o
o % REBZ wltze 24 Jon K]l A do W&
Aol obdsb HeHisich =3t olsdt S Eol K
g RREZEIL{FH o2 fratis Cation B4 ARHEE
THE HETI L kp==1059mole !, sec™! 25| £
Bt Cation B49 kp=100-3z} kh#fs «f A4 & 3
4 vebdcl, o] A& Smid® ¢ Anion HEE LR
=% Higashimura &¢] Cation fFfE &8 Pair ion
oz ¥e Free ion o2 fgH=]o] zholwte}l kp ghol
&3 #Ashe flE2Rol olei’t K4 Cation
oo A Free iond] 7l7t¢ MER Efel #T
Adz #EE + Uk

v} el A Free ionol] k3 EH Bth R AR
KEJ oz Fd #Hildg o5 #figslttoz %
T AEee,

Ton B4-¢ Ton Hifrl WEHY .2 B BE
£ ug Aoz BHEgs 9o EiE= (b Ethy-
lene BE[HA A 2] KE| %3 p-Methoxystyrenes]
Cation Efe] 1.5KV/ecm 8] EFA A EHRETT #
40% EASG o EFE dIAE # 90% #Em
Ho] &zaict, =3 Styrene 2] Ei{k Methylene %5
BirRoll A 173F -78°C (BB Hht# Cation E& A=
1.0KV/cm 9| EHES BelFond BEAEES 29%
W oBRs v EREC AL fl 2 #ike



EAHRES FILER oA & o b8k

@l o] Aew BHS ARE Hele oy lon
o JmEEGel Bk ez GHzk=tel = gl

EEE LD

(2) Anion &4

LI Bl A Gstubel 2o jchtiiel] ik Ion B4
AEEM-S R, B, e BEIT B8R EH
A wel #|EEld ey A Cation EHORA]
Anion TS flv KR Ao

Acrylonctrile & EREMAHESEEE Bl =
o] LIEe] REAASY MsHREAEE R} wEZ o
2 43A ek & -100°CLIT -160°C &7+
A Apelell A = (KRSl Fo] EAEES 2224 F
P41t Eneregy += &ztol b ZREjo] %3t KIE
3 BhEN Mo s ol EAREL loniEREelH
obu} Anion EHHER TR v va Yo,
Amine, Amide =& nitrile %9 M WHE
A KREHRERES o4 Methylmetha-
<crylate & Anion BEA b AL glcops 62,

v A w G BN A E obx] AnionEH
olehe BEEHYel L MEET B WREL ek
bl MEEAE UESESY rALOE st
Heht$R Anion &Y HEST Webilvhe #ids Abkin
560 0] Acryronitrile & Methylmethacrylate 9] #%
SHEREA gAY EER =& MO Hnise
Anion B K #E%EE 57 vk BpL wbst
zro]l HfE7lx] Anion Egol vk EHEEMQ HEIEEL
Ae&o 2 HYT T ot KM Anion EGLE
BE £ slodd ERAE B9 shgst e

(i) #k5ts Anion EHHES] it UdA=
Cation B & 51F:2] Isobutylene & {#F3F A7 =}
AR —EGANA Anion Hfol deivir] 4
3 Radical 4ol Cation BEHE & dojtr &
= BEEE AT Ak

ol 215t EE & 2 4] nitroethylene ¢ Tetrahydro-
fran ol A4S HEHE BHRES BHe . &
AHEY RERKEE B BRE BEREE TY
EEES 3, ®3k Radical E425EAI DPPHoY
ksl EAHEEE BT ETHE #oo 48 HC
w2 HAe] Hibsle FEEER el o] Efo
Anion E&Y Aoz fEsa g},

(i) BEHE FAA7 = HHEl24 fist whe)
7re) Hihtig CationEH o2 YA€ RdAdAL &
Bl st EAEESL s v BhHR Anion &
soz AAEE Kol e FoEs, el o M

111
e obA TEFSEeL,
(3) Ionradical B4

HEHREGRE 34 @2 lon EAHMEY
Radical E&HMES a7lx ste a2 HW== 3L
|7k ek Bl AY e EKBEREEHEESY 4
- REE AV 5 BEE #(kA7 lon
ol WAsts Rk Radical #ho] 1ginste] L
FIEEE Al & o]l Fo] HKfEse] delA glch =4
= L% 2] Styrene =} p-Chlorostyrene ¢] #&E &
BRSS & 4 dob. B L Methylene & g2
8}y Styrene 3} p-Chlorostyrene & it ESL
A7 W -78°Coll 4] & Cation 3tE&ol] K MR
o] Hlglm +30°Coll4 = Radical stE & 43k #
gedmel S ARl ab daffigfRel -40°Col A& R
PREIME #HEAol = ok, vl $e] —40°Cell4 Cation
EHY #ERQl Diethylamine & HRing ol
Radical REEM R Yol 51 gl Radical &9 LA
ol DPPH & #5/ne e Cation KEMR0] =9
ko] R+ -40°CdlA Radical E4 = lon B

o] #fFt Y+ AL e Aok
B2 £ X K

1) Hopwood, F.L., and J. T. Phillips, Proc. Phys.
Soc. (London), 50, 438 (1938); Nature, 143,
640 (1939)

2) Hopwood, F.L., Brit. J. Radiol,, 13, 221(1940)

3) Joliot, F., Fr. Pat. 996, 760 (1940)

4) Dainton, F.S,, Nature, 160, 268 (1947)

5) Chapiro, A,C. Cousin and M. Magat, Rec. trav.
chem., 68, 1,037 (1949)

6) Landler, Y. and M. Magat, Compt. rend., 226,
1,720 (1948)

7) Prevot-Bernas, A., A. Chapiro, etal., Dicussions.
Faraday Soc., 12, 98 (1952)

8) Schmitz, J.V. and E.J. Lawton, Science, 113,
718 (1951)

9) Brasch, A and W. Huber, Science, 105, 116(1947)
10) Majury, T.G., J. Polymer Sci., 15, 297 (1955)
11) Seitzer, W.H. and A.V. Tobolsky, J. Am. Chem.

Soc, 77, 2687 (1955)

12) Mund, W., J.A. Herman etal., Bull. Acad. Roy.
Belg. 35, 656 (1949)

13) Mund W., M. Van Meerssche etal., Bull. Soc.
Chim. Belges, 62, 109 (1953)



112

14) Mund, W. and P. Huyskens, Bull. Aead. Roy.
Belg. 36, 610 (1950)

15) Mund, W., C. Guider etal, Bull. Acad. Roy.
Belg. 41, 805 (1955)

16) Manowitz, B.,, R.V. Horrigan etal. B.N.L. 141
(T-27) (1951)

17) Ballantine, D.S., P. Colombo etal. B.N.L. 229
(T-35) (1953)

18) Ballantine, D.S., B.N.L. 294 (T-50) (1954)

19) Ballantine, D.S., and B. Manowitz, B.N.L. 317
(T-53) (1954)

20) Mesrobian, R.B., P. Ander etal,, J. Chem. Phys.
22, 565 (1954)

21) Ristaino, A.J., R.B. Mesrobian etal. J.Am. Chem.
Soc., 78, 2939 (1956)

22) Ballantine, D.S., A. Glines et al.,, J. Polymer
Sci., 19, 219 (1956)

23) Henglein, A. and R. Schulz, Z. Naturforsch.,
913, 617 (1954)

24) Schulz, R.,, A. Henglein, H.E. et al., Angew.
Chem.,, 67, 232 (1955)

25) Medvedev, S.S., J. Chim. Phys., 52, 677(1955)

26) Krongauz, V.A. and Kh. S. Bagdasaryan, Zhur.
Fiz. Khim., 32, 1864 (1958)

27) Lazar, M.,R. Rado et al. Chemicke Zvesti., 9,
584 (1956)

28) Okamura S., T. Yamashita et al. Bull. Chem.
Soc. Japan. 29, 647 (1956)

29) Okamura, S., Y. Oishi et al. Bull. Inst. Chem.
Research, Kyoto Univ.,, 14, 103 (1957)

30) Davison, W. H.T., S.H. Pinner et al Chem. and
Ind. (London), 1274 (1957)

31) Grosmangin, ]., Collection Czechoslov. Chem.
Commun, 22, 141 (1957)

32) Okamura S., T. Higasimura et al. Isotope and
Radiations (Japan), I, 216 (1958)

33) Chapiro, A. and V. Stannett, J. Chim. Phys,
56, 830 (1959)

34) Samuel, AH. and J.L. Magee, J. Chem. Phys.
21, 1080 (1953)

35) Chapiro, A., J. Chim. Phys. 47, 747 (1950)

36) Landler, Y. Thesis, University of Paris, (1952)

37) Rexroad, HN. and W. Gordy; J. Chem. Phys.,
30, 399 (1959)

38) Fessenden, RW. et al.,, ]J. Chem. Phys., 39, 2

A=y 3R Al2d #1235 19706,

147 (1963)

39) Fessenden, R.W. et al, J. Phys. Chem,, 68, 1
508 (1964)

40) Walling, C., et al, J. Am. Chem. Soc.,, 72, 48
(1950)

41) Landler, Y., Compt. rend., 230, 539 (1950)

42) Barb, W.G., Discussion Faraday Soc. 12, 127
(1952)

43) Chapiro, A, Radiation Chemistry of Polymeric
System, Interscience Publishers,(London),1962

44) Rogers, R.L., Nucleonics, 15, 180 (1957)

45) Anderson, W.S., J. Phs. Chem., 63, 765 (1959)

46) Sheihker, A.P. et al, Doklady Akad. Nauk,
USSR. 124, 632 (1959)

47) Chapiro, A. et al, J. Chim. Phys., 56,830 (19
59)

48) Ueno, K. et al; B4 T3 HE A E (1963)

49) Worrall, R. et al,, Intern. J. App. Rad. aad
Isotopes, 4, 84 (1958)

50) Warrall, R., et al, J. Polymer Sci., 34, 229(1959)

51) David et al., J. Polymer Sci., Part C,, 4, 1135
(1964)

52) Taylor, R.B. et al.,, J. Am. Chem. Soc., 91, 37
28 (1969)

53) S. Okamura. et al, J. Polymer Sci, 58, 925
(1962)

54) Hayashi, K. et al., J. Polymer Sci., C, 4, 83%
(1963)

55) Ueno, K. et al.,, Polymer Lett, 3, 363 (1965)

56) Smid, J., Szwarc, M., Polymer, 5, 54 (1964)

57) Kanoh, N., Higashimura, T. et al., Makromol..
Chem., 56, 65 (1962)

58) Williams, Ff. et al.,, Dis. Faraday Soc. 36, 102
(1963)

59) Sakamoto, S, et al,; Ann. Report. JARRP. 5,.
161 (1963-1964)

60) Sobue, H. and Tabata Y., J. Polmer Sci., 43,
59 (1960)

61) Okmura, S. et al, Isotope and Rad., 3, 344 (1960)

62) Abkin, A. et al, Visoco, Mole., 3, 99 (1961)

63) 1Ltk #, EH ®5F L&, 21, 421 (1964)

64) Mezhirova, L.P, Abkin. A. et al, B-2 IUPAC
(1965)

65) 1Uf, P9ME, #REH, S5 FHRE, F0964)

66) II% H5FREES, L (1965)



