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Further aork has bass* aarriad on with ths Ufr* > ad sp •str on st ar 
■ft Urban*. Mph«*yl and an allphntis pol^sar taxa bans identlfed la 
al astron and d«it*r<an boobard*d bsassna- Th* work la bsdnr osctinud and 
a a enlist* l*firw-rad •nalyais of baasan* and a aatana will ba prsssat ad 
latsr (1.1.1). Choalnal tasks atess that biphenyl aamprlaaa "-'1.6* st 
tJw taftal ssllds faraii 1* (5 irradlatad baoam* (1.1.1). Apparatus baa 
been asnstruated ftr aoasuriac th* ssrerac* a»*»ry *• produa* an Impair 
in liquid hydroearbcm s (1.1.1). haphthm* baa* llbrlaattnc oil cat o 
Irradiation Aoara lass ohaaf* la said ms.ber and iadiae naabar than 
■lAllarly axposad param* alls. Vlaacalftjr abate*’ tMaraaar. 
ooajnurwhl* (1.1.4). A •aparat.s rap art aa th* adTaat aT radiati an on 
ahlaldiag aatarlals la batag prana rad and will appaar atsartly (1.1.1).

M4.1.

96

(Sas C>-«1*)4.1.

4-4.

rrb.

Abstract ( h. M. Garrison)0.1

(Ssa O4-S19)

(Sas 0.019)

Sroup T » M. Burter-

1.2S Itr bloat roe tatia Oanarator (F.J. SafTerd. M-U. Maha, 
and M. Tataabassa)

10 « w. I, Sty

Wfaat of Kndlatioa aa Optical Glass and Light BuXLs 
(W.U lay)

Solabrillty oC 0O and Xa in Tarioaa Sol*anta (V.L. Kay.

drt. iA.St. bastS.l.
Dyban. and 1. B. Phillips)
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1.1.ft.
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Th* l.M M* g*n*mter is aparatlng •atlafhotorlly in the 
production of<3 radiation up to a neaauruaiwrt of 60 *<* a* rat*d 
voltage (S).

era

S73
: : a •

Sereral additional sample* of optical glass a* well a* 
vanoM type* of lift:* bulb* bw» been aubj«et*d to X radiation at 

Incite exposed to AO Ml exhibit* no notlesabl* 
Additional data on the eolubilltie* of *0 and X* 

A solution of Cr<M and RySQt ■*— to bo th* nook

I

. ’’ * \

f
- a -

A *anpl*t* literature *wrw*y *• being mad* on the effwt of 
radiation am water (Z.1.1.). Deuteron irradiation —|i wtment» at 0 of II 
are now und«r nay. Aa uiwp**».ifly high degree of *orro*iun found on 
th* non-irradiated controls preclnde* any •rtlmtloB of th* radiation 
oorrooicm at thia tteo. Bfforte are being dirooted toward* dateminlng 
operating condition* under whlah the eerroctcm of the oentral* will be 
nlnlniaed. Ccastrooticm of the *y*tam for th* otu^y ef el*etree oerro- 
■lon la being ecnpl*t*d (2.1.Z).

th* >. D. generator, 
color change (4-1). 
ar* pc ***nt*d. _
■atlsfbartcry aalutlan for roaerrtng BO (<.<).

c. «
r. r- ••.:• • -• • •... • •• • e- o * • •e ••• • • *>

Additional data for th* change of Tonne"■ Module* and eleotrleal 
realstone* of AGOT graphite with neutron bcmbardnant eentinee to •bow a 
trend toward saturation. Th* ewrwee haw* been oorreoted for th* variation 
of lot malty with position of th* samples on th* eye lot run target (*.1.1). 
Bep aria mt a with opeoial graphite* in ah ioh there la a wariatlon of 
• ryatal ala* end degree of graphltlactlcm. indloat* that th* greater the 
order of the crystallit**. and the larger and wore nearly perfect th* 
graphite crystal*. the greater la the »lga*r effeet ouuaed by neutron 
boabardnemt. a* n*amired by reaonanee fr*qu«ney and eleotrloal readotanee 
ehaagea (3.1.Z). Baperiaant* cm the th*raal healing of th* Mlgnar effeet 
haw* bean inaugnratact. M**ult* Xndlaat* that h*al lag of the «ffw*t. ** 
n*a*ur*d by real atone* ehangee. pro* *ode by at least two noehaat ana, and 
that one proeoaa gee* wlrtually to ecmpletioB at tOOoC. Aeoustioal 
aMacarenanta ladleate that eomplet* healing way take pine* at 6OO®C, but 
reeulta of heating at JBOO^S. whore a olig>t ineranao in resnuanao fre- 
gu«ney ooourred. do not support the eleetrloal r«*l*t*ne* data '*.!.*). 
A d**oriptlon of the xethed and th* result* of aonitorinr the fast 
aautrom intan ait ie* ormr the target ar*a of the taahi-gtac 'Jnlewr* ity 
Gyelotraa are included (S.l.d). Additional data on th* rate of dlffw- 
alon of Hal inn Into th* pore* of graphite again deaonatrat* poor 
arm—mlBatlcn. Msesur—nt* bare buna and* on the surfhae area of 
AGOT graphlt* (X.l.d).
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M. Garr lamGroup X

Table of Gmtmte

1.1. Organic Liquid*

1.1.1

1.1.1

1.1.»

1.1.4

1.1. Organla SolIda

M*t aria la for th* ntywioloelaal At* Id (J. Kleeuagaa)1.1.1

1-1. Organic Ujfuid*

InTrw rad ytaady of Irrw-ilated Bmame w-.e Oetan* <1. «.1.1.1.

*

■
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Further work hat been carried m with the U>£b**r*d 
apart r asset *r at Urhaaia. la CO441 it aaa reported tint al octrm 
bmbankwwnt of bant mo rwwwlta la the prndMntlm *f aliphatic 
bond*. Thia predurtton 1* indl bated by lnore***d abcorptloa 
at the aliphatie G-H frequency. 1.0. at 1.41^M.. Th* am* 
errant baa been observed with 4oat*rmc. bat the oeuwersion 
la apparently not a* efflclart. la tern* ef an orgy input. For 
aaawaple. la bmama nhloh wu alaatraa irradiated la aa I aa. 
woluaae for fiftjp-flwe nlmstea at 1.4 Wee. and ft***. th* log !• 
vain* at S.4ft-*« aaa found to be .M. hrwism* boabardad with* 
dmterm* la a 1 **. woliaae fear T.ft nlnwtao at 9.9 Mqp. and 
1 *(«, (riving approadnately th* am* mergy of 'xrtnrd.art 
per bancane aolecule a* th* elmtroc brnbarment), had a leg 1« 
wnlae of .17 at *.4> *< •

laJhm-i cd Study of Irradiated Bonn* and Octane 
(d. Jchlegel)

Xdentl float ion of Product* fnrued by (5 lrr»d*a~ 
tim of Wee am* (J. *• Burr)

hpparatua for Maa curing Iwraga £k»orgy to Produ** 
aja Tom Mr la 14 quid aydremrbtat* 
(C- Hn*mn*d*l auad 4. Uledmanak)

.naphthaaa* >a«« Lubrication («. mott)
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abaerptim atudle* ware and* of elect rm bmbardod and 
untraatod bm**a»* and ■>■ wotan*. la the range 1.4*11.4 *>.• majority 
of emleaular rkbnatlm apeetra la within thia range. Thar* ia no alngle

a. : : 
: : : 
«m* •*

b. ,4

M
N

M
L
 in
 I,.* w

w
m

M
B

MM
W

W
O

 m
 

1 *****



«> S «•

Idantlf lea tian of ProUncu Famed by/7 Irradiation of Bunsens ( 4. fc.Surr)x.i.a

Table 1.1

Bsrtl.s tioa Product

weltIng Feint °C ®a-t - «?.«
Fa romt Carbon 03.00 03.07

Hydrogen «.« (UM

673

phenyl (C.P.roerywt)

trr.i - sb.o

:

radiation throughout 
la tala fils* b«t»««j

The fils teehnlq.se

CO*

i,' , *■*'

suitable solvent which la transparent to infra-red 
thia range* Therefore. tno subetanne* wore fanned __ ___
BaCl plates, and the absorption of the film aeuaured. *“ —
la weoful far getting na absorption spsntrs through • largo range} but

•• ••• 
* a a 
: : " 
»• • a • •

a

It la of little value La waring quantitative oceparlaoea of the abeorptlan 
of different substances, slnoo fllaa will vary considerably la thickness.

It la readily apparent free the spoetrua of the electron 
irradiated bantane that biphenyl La produced by the irradiation. Biphenyl 
baa ohsractorlstia aboorp tlon posies at 0. <>•«*'and H.OZ**-which are ant
pre•eat la the benaens spectres. The spcetrss of the bonbardod bornene 
ihcag absorption at those wave-lengths. Thue, the Infra red study corroborates 
tKe oaoalueion, previously established by ohsaioal nethoda, that biphenyl 
La produced la Lr radiated bon sene. CClg doos not abaorb strongly at either 

or 11-0 z*'. Ix will bo passible therefore to study the absorption 
of CCI4 solutions of benseno at thoee region la a eel! of given thl limeee, 
and thereby make quantitative ooapar icons of the amount of biphenyl produced.

Further interpretation of the bensene and n-ootane epeotra la 
la progreee. and will be diaouaeed la a later report.

The allphatlo poljmr namicnod above ea waking up the aajor 
part of the solid radiation produoc poeeeaeaa initially a comparatively 
lew avoraco wolosular weight of about <00. Bowever. with node rate heating

la report CC-ddl Lt waa shown, that/7 lrrad.aU.oc of bonxeno 
proCueoe biphenyl La an amount e quel to 7.S C of all aolld radiation prodweta. 
•cd a polywor whieh la at leaat la part aliphatic. The biphenyl waa 
separated frne the irradiated beosaoe eolation by at own distillation. Table 1.1 
rtvoi the oarboo-hydrogea anal ye La on the eeterial thought to bo biphee^l- 
Thoee results, together with the welting polat and eolocular weight data, 
flroly eatabliah the presence of biphenyl La the Irradiated product. It La 
intereeting to note that Sfr. Schlagel (Section 1-1-1. thia report) hoc 
demoted biphenyl in bewbardod benceee by infra-red absorption aethoda.

Carbon-h;,idro»on Analysis of Biphenyl fron Wandcna

Sanplo

*O • owns e see 00
o o e 00 o e

O • Co O •• • *00* e o e o 
• do 00 00

“ '' — ••

teehnlq.se


OS a result of abeorptlem

It io Loped that

from the »t»apl»r».1 The cxygen io prweeett

Thia polywr >ws been farther c e par a ted toy calutloa la acetone. 
TH* aewtane soluble fraction contains mUrttl of la aolocular weight. 
The aectoae L.isoluble fraction has town found too have a co locular weight 
of *— ®OOC. Tho laolatlca of Ul» on tor 1*1 shews thst irradiation of 
benz* cm produced. in addition too biphenyl. a whole aeries of compounds 
with noleoular wei<^stoe ranging i'rwd iSH to eOCC. It io Loped that 
farther wort will disclose the nature of these produots.

1.1.3 apparatus for I'caawrlnc tho .tveraro Energy acquired too Froduce an 
lon~iMlr in Liquid Hydros-bora. -nd K. _gleie^t oe-_

Calculations of Um ion-pair yield P in oar work hove Isrvoload ».* 
assumption that tho energy required to prodwee an ton pair in liquids and 
solid- is tho »«• ns tho values which are reported la the Utrnratwrc for 
(M««. KsperlSMMdta are non in progress, the primary purpose of ehdeh is 
to sheet tho validity of this assumption. Aloe, since relatively foe 
investigations have boon conducted to determine the effect of ioalaIng 
radiations an highly Lneulating liqalds. the problem promisee to to* of 
eonsidorable interest from this standpoint.

The Method too bo wood io simply to ooavare tho awnhor of ion 
pairs produced for a given energy input. An electron beam, of kneswa energy. 
«tll bo eboorbod in a layer of liquid betas an two parallel plate e loot rodeo. 
From th* measured ion on turntion currant. the energy required to produce w 
ion pair will bo eel eale tad. To prevent o leakage current between the high 
voltoage electrode and tho grounded target of the gsme rater. al sag ths 
highly ionised air path, the coll la enolcoed within a glaa* Jacket in 
which an inoulatiae vacuum io anintalnod. 1 new 1 sting coating*, eta. will 
be meed to prevent leakage between ths electrode Inerts, along the glass 
surface and through the ionised air.

Xt swq be found too obtoair saturation for any «*-
perimon tally rmsomUs applied field. In that ease it will be ameeasary 
to restart to a eethod of **traps la t ion ouch no that need by Jaffe and 
Chia-Shan Paar Pre 1 lei an ry expos inents Ind lente that saturation oaa be 
Obtained. Further wort is new ,beii< delayed until the Metre thaw electro
static generator la repaired. ( 1HVs. fcvlow S4 «. 1MJ) G7.J C

4

■
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Table l.f

CVSample A
S».«TST.TbM.llPercent earben

7.TVT.1TT.toOhydrogen

1.M(LOG3.9S

hydro carbons- The nature of the polymer has not aa yet been asserted .-wd but 
a* oetvrwdnation of the oarboa and hydrwgen content has bom node and tho 
results are given in Table 1 B

this as. .erial Inmdiately pol/mMriaea to a 
weight. ’____
ont i 
hj-droaejr'sions-

au&etuuoe of very MM** MoloouX«r
Thio is a behavior which is not exhibited Ugr arcemtie hydrwearbiwwi. 

very freqwently fowxl In Airily unsaturated aliphatic er eyeloallphatlc

Car.on-rv-urcfloa inalyeia of j^clyswr frrnt Bauew
rn...
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...
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Tabla 1.3

Sample

1 SOS U.S .11
s .1* US • IO
3 .13 230 .08

CC!»GT 3

te?

■*

♦

iodl *• **• Aaid^bo.

J__ .

“W

HFiJ RS

hh|

■

________

paraffin baa* all (•*• report CA-3SS) ahow* that ->"»<■■ la aald *a*b*r 
*m« Ladina reader ar* *»*h anaUar la th* ea»« of th* m.pbth«na all. 
.l**a*lty ohaag** an bcnMrrtnnt ar* pmatiaaliy th* u» far both alia.

Expwwr*
X-hr/oe.

11.S

U.S

Zrradletlog *f Wephtben* "ur oil

Tlaeoaity at 27® 
Centlpala*

1

ronprlaon af th* Sat* la Tabla US with alallar data far

IFIE ft

1.S.1 ■tstarlalafor th* .hyelolor leal Shield < J. Flamgpa)

S separate report m th* affocrt of radiation on *hL*l-il*c» 
material* la being prepared and will appear *hartly.

UU< Shphtheo* ?«<» Uibricatlac Oil (M. Seott)

Data how* beam publish** on the affewt af radiatiaa on paraffin 
typa lubrl eating oXla (CC-US. CC-33S, OC-SSO. CA-SSS. CC-TS4). It la 
taaawn from aar wort an pur* hjrdraearban* but La c*Mr*l aye 11* wd aronatl* 
hydraoarbaaa ar* affeatad laaa by radlatia* than tho** af an alipnati* 
aaturo (1.*• paraffin tgrpa all). Certain *11*, ftor anaapl* th* aap^thwo* 
oil, ar* rlat La aranatlaa «nd hl^ker aanhar* of th* a*rl*« e^a^- It waa 
UiOMKht, thareforw, that a naphthan* baa* 1 ubrtanting *11 wauld”po*» 1 blv 
b* awperlar t* a paraffin baa* all whan mad In regions of Meh radlatica 
1 «**!*•

■8 ,,

Sanplaa of Swn OU Ca. Xiro* Saa-ry Uediua", a naphtb*n* baa* 
all. war* *ubolbt*d to *• for taata by Br. 4. A. Collin*. Tin----- - i*1 ■
war* anda with S a*, aanylae *a described in prwwiea* rwpert*. Th* riaaoaUw. 
aald nanb*r. and Ladin* m*db*r war* naaaurad h*far* and after lrr*djetio«u 
th* data ar* given La Table 1.3.

• ▼ «b

1*S Oreant* Salida 



Tto water La aad* up to enntaln, in p.p.n., 35 BCOji «
46 COg, 1 Cl~ o’*1 70 ££>«*•■* 4* tolatee. pH at rocaa tempera tor*
5.6. it la clrealete-u Ujcuti the **U by apertoita eetrtlV-*..
panp at SO**C. LI near epoeti thrwu.^f. tto oeli i* *->owt 23 ft.^ee.
The rater 1* kept Free of air and th* Cp- «*» centration la aeictoLnad

»

w 3 *

A. X AllanOroap II

Ttol* of Content*

hl

Theoreticala. 1.1
Kedlatie* Corroaion of il*lx*hhl

(Am it*port CV-»1»)hi

1.1

1.1.1 Twnretioal

aniilatlnn Corrtuloa of ibnttaaat1.1.1

(3. ,'eota, X A. 0*7, U M» TreLnaa. 6. Cordon. 4. O. Larson. 
&» 0- Daria, J. 3tonal*y)

.attar (C. Janfca, A* A. Dap. L. M. Treiam, 3. Cordon, A. 0. Larson. 
!■ 3. Daria. J. tore!ay)

a otsaplet* literature aarrwy la being md* on th* action of 
radiation on enter, and on sech related topioa aa th* otonlstry of free 
radicals and tto kdnetiaa at hydrogen pares, loo da a*wpma Ltlon- The 
a array raaalta will to u**U to aid in intorpratot ion of irradiation 
aaperi-saat* already ton*, in fonaal atinc a projren Tor future fund* 
aental stadia*, and in vLdanlac ovr toale for prediction of affert* to 
to expected La nntar under pile oendltlaaa.

The dawteroa irradiation ea^crLaante at th* Stair * mlty of 
Oichlcan, deeerihwd Ln report oc—S41, am near under «ay. To aUwlate 
newtron r**oll ooraet. tratiet* at K, the cyclotron ear rant an* told 
•t ChOOd^a, of vt.lati ahovt kalf La tejierec to poaetrat* the eater, 
tto otoar halt beinc taicen up by th* erid ahlah protect* the aliarinun 
foil wind** m the oorroalon cell. Cone iue rub la diffleulty mu* found 
Ln oeaaurinc ttal* ourmrt, arln< apparently to to to eoodeetlon through 
tto residual air in th* aeaauated span* t>et**en tto ayelotama eiudoe 
and tto 0*11 wind**. It ia ballarred ttot tibia trouble La no* Largely
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Cowtnj#U»a of the syntax for the study of corrasion la 
the sloctron bow la being cenpleted. bat operations sr» not expseted 
to begin at ones beeause of the deseeds for other wort on Um Chicere 
Vm £• OMMKb ’ *

•t the desired leva! by bubbling a proeorly adjusted ala-tore of 
nitrogen and COj through the reservoir. Qadar these oondl tiers. It 
TT* th?t “houe pita were present ir. all • anglea, taelvdl- •

pUoed »»*<>« the beunu Analysis shewed the outer to 
contain lose than X p.p.a. of chloride. iron was preoent (probably 
frtm the stainless steel of the pua^) bet apparently la a oonceatre- 
tian of only about 0.1 p.p.n. beosuse of the snail anotart of Lrrwdla- 
ties, mo detectable srount of B^Oz *» present. The unexpectedly hlrh 
degree of oorrooion found on the non.irradiated controls preeladoe aw 
eatl ation of the radiation eorrosioa. Efforts will bs direetad towards 
disooverlng operating conditions under whioh tfw eorrosioa of the wn- 
trols is minimised, so that the radiation eorroalan eaa be dotemlaed 
as a separats effect.
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■ ••nnanai ud rani arene*

Hewitt, ring a* the St. tedt *yolotmn target 
3arfte*« ares **d porn mitt x-i-----ri~ ■«_ nit i

Table ef Cuctwt.

3.1. A JU Van Dyfcm,OnpMtn (■.». Bornum, A. Mwrtfa, a. c. art, 
Mwt k. a. FhuiiM)

S • X * 1 • g<HT.aaot nre^ueacjr and retlgt<n<3» Ekcoircne^ti

_•

tna**-***** TTY'*r©u> UX r. J. Vaubert

3•fa

—as

however, to onll at ton ti cm 
Th* abaci* me 

I of Of 100.000,

• •
• • 
: :

• • *e• • • • e •

c<2

TW banbanfaaat of th* *l**tio nodulna iMinUi haa fr~ni extended 
*• • total *orr*ot*d r«lw of 237,000 fa a-hr. (noalnal Vila* 343,000 ..e-hr) 
with aa iaoraeaa la the andalna of — 33Ji. The sleet, ria r*«letan*e toot 
ptowee (i.e. the*** with biamth oontaot* . of. CC—734) bar* bow reaehad a 

eapowa *al«* of 144.000 ar fa.(ncninal valu* 160.OCX? a^fa).
Aa a rmlt of thia treefa sat, th* reaistenoe ha* b*an 1mir*a«>w* 
p»* data for th**e two ta«t« bar* boas presented in Flours* 3.1 and 3.3. 
The line la Flgara 1 ha a boon dram vdth aoaatldoraticm belnr rite to th* 
aunbar and th* reliability of th* aaaauraaaut*. Vertical lino* indioate 
tho rang* la onfall ealdm far a given bembardnant, boriaontel Uno* indi
cate th* *KM*rta1 nty la estlaating th* nautron expoeuure, and th* esall 
-r_m tfi ^Te <IT mi"b"r ®f •••• of noa«uraaanta fa ioh
T? «**•-**• P®1®* plotted. Th* saturatiem eff*at la not

S? rrl *?. Plgoro »•! *• It vaa in the oorroepondinc flcur* la deport 
00-441. He bar* obaerrod. bower er. that now aanplea faaa exposed fbr 
“*• lenctb of tine la the aacae fatbo with prerloualy bombarded samp lee
^/*<r*?* OMhl blted a larger Hicner offeet than those fa lob already 
had some bonbeo*Aiaut* The data aippertiag this ebeorvation ar* listed la 
Table 3-1,1. la the ease of th* effect of fast neutron irradiation on 

5100’-th* *ar*e *• •» —t*n«ia» *r
that given la CG-M1. «• wish at thia tin*, howavar 
to aa error la laballae Figur* 3.T la deport 0C-C41.

100.000, eta.

as ' •*G ♦

: :•• : :••* e e e
::..

aaetlcn 3.1-4.

• • e* * 
:: F ** e*a»

*e wish at this tine,

^rnald read 0,40.3CO, 9U.OOO, and HO.OCQ^e-nr instead
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T«U« 3.1 Tha Effect of hapeatad .inarfwrtfaaot on the Klaatlo

Tuba C

1

3 3.4

5.3

7.7

5.5

29 3.7

1 4.6
a o 10.2
3 20.3

7

5 9.4

Tuba D

SjgpXa So.

I

Additional £

Additional < c\fc--,;e in 1

3.5

6.2

7.4

Sample Mo. Additional C c,-.ty« in E

12

16

Rnraharr*—tt 36,000^** a hr, (earrooted) 

Pravioua % change In 1 

•» -

' ' , j— -
9,000 a hr. ' corrected ;

Previous £ changa la K

IO «19.6

6

11

13.3

14. &

5.4

2.7

12 -

a Mo.

27.6

29.5
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jardtaant 25,000 a hr. (, oorroctod j 
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Batumi Graphite.

I

»
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from na ti 
CrM>Ut«
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Bb order to investigate the noehentaa by which nc.trwn oimngeo 
oflour, aad to study the effect of varying the crystallite also* Irradia
tions tavo hems made cm graghitec of auroral different types wfcioh mere 
prepered for us by Or. <• 0. 1be«1 et»-

OruphJtec fired st 3100. 2400 cad SOOOoC were selected for 
teats oe the ba«is of density data supplied by B.C. Co. Frcm aa

B., 11

•_ • • •• •• ♦
:J MX Sioee eo • ea• one o S eo eo e

015

graphite

Typo 1. Pitch bonded la^pblatdc. Thia was prepared from 
lamp blaekTtZae 'flour'; j?lte* bonded and "fired to 3CMO°C. The craphito 
crystals la lenpblask are eery maall aad thia la probably the reuses 
that lampblack aad pitch aalartaree do act graphittso very aatlafbotorily.

type 8. Pltoh bonded natural graphite. Thia was prepared 
Kto flour, pltoh bonded amdt Arad to BOOO°C. The 
la thio pr-odiot should be large, hat net eo largo 

those pr yarw balk, natural graphite.

TTP* •• -Special hOQQOC Graphite. Thia graphite la ■Imilor 
la prcperulec c £T rj-...r. Io 1 r.v 21 <T xr.J Z«X>- graphite. It rao 
fired at 3O0O®C — the normal graphitlslag temperature.

*-irr^~- for testa were e».t from each of the different 
types of graph: bo. The nos suren er. ce made include real density, 
apparent density, elastie nodulvs aad electrical rosistanoe. After 
the Initial moasu resents the ewaplee wore sealed in vacuvm mA 
Irradiated wtxa fact neutron* at the Bt. Inola oyolotron. The 
procedures followed throughout wore similar to those outlined Cor 
the AGOT wort. CQ-4BB, BSD. 440. aad T34. The reeulta of the 
measurements <m the al* diffurmst typoa of graphite aa well a* 
average values for oqatvalent czpertnota on AOOT are auaaarised 
la Table 3.3 aad la Flfparea 3.3 aad 3.4.

Typo 4. Sp.alal IIQO^C Gra 
u.—.iriolal fmp’.'.te pr-psrod frcn pit. 
usual way. bat fired st S34XR8. 
were out so < 
uKtrualcm or to the

M 1 f r cm am 
emsmlcmtion of tensity va. flrlap teaperature data, owe ourve A. 
Figure 3.3, it appeared that a gmahlta prepared at 3lOO®c would 
repi sees* a pr:duot la shleh grephltlretlou was Juot begiamlag. la 
a 34000 ^rwphlto the graphitize11cm should be partially oouplebedi 
while a 3OOO« graphite chould be acre eoapletely grwphltised.

i

;• This 14 a low density 
and petrolcua echo la the 

' ~ ~~------—The pieces supplied us by B.C. Co.
that the leng dfcaenMasi was perpendicular bo the axis of 

• bo the •g’ulm* of the graphite.

Type B. Bp.olal MOO^C Graphite. Thia is a 1ms density 
artificial graphite p-spared la the usual «my but fired at 2400^C. 
The pleoee supplied to ea were out with their long dimension per- 
pemdloulnr to the ax’.a of extrusion.
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16.1 IQ10 «3

2<l.M

♦.0 10*0 3Z19 •■* • 3
i

1.0■tolluM

«.« IO*® «6121.S1Spoeial 3000® gr*p*lt«

IS81.86

_
larger

,i IO10 8-118.11i.rr

6.8(S.M)

1.88- 
i.rr

. wry 
•mil

er^tol 
■it*

8*>*ei»l 2100®

■

2400®
graphit* 
•rywt»l«

wry 
lar*»

rw»l 
d«E«it.y

8600® 
graphite 
eryvtal*

• pfHMNM* 
d*Mltjr

8.0T-
2.12

average
elaativ
aiodwltM
dyma/ea2

ippllpl

SPM1I1 2600® graphite 

__ _________________________ _

lOO.OOJRto hr.

Natural graphite

average 
ele<rt rival 
raetetame} la B per 
oh* cat 
a 10*<

Pitch beaded laephleek

1O.T 1010

large

mSS

—

3.T 10*° 61

r g<»: lai

MMMi
AOOT grephite 

—
Fiteh hoaded adtaral gyayWfce

% change 
in 8 per 

 100,000 
e-hr.

6.3

1.96—
2.06

1.98—
2.01

1.92-
1.99
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C.

at irradiated graphite

*** <*nsj ?4^^*h^iJenioS^irizhi2^rx^ 
ss^’^jrzz^^xsrirtsrjz^ s?r~ 
t»re, hmrnsr. eas so high that graphitimti » emld oo,vr wd m vh.re 

L ***• **** **• *~**»lt* •«*'< »<* 5>ml. IB adeltim.
M>lllk«n ha> peinted on. CF m, that the bl»dfa« mergirn of the 
interstitial mrbcrn were sufiolemiy Ims then them of the .wed 
•**»• la the lattice that lower t mp 11 ■.tores ni«ht he »w«i*.a to be 
effm^vo in beallng. ’Wthomcro. it mo reported last >rtb (CC-dtl) 
that 0 radiation exhibited an ability to heal neutron bmbnrdod rrenhito.

^mnamm|mm||
'-• ■ /. . sL , ,‘¥S?'"'

Free aa assn t nation at 1.1 end *.♦ it La obeervsd
that aa the crystal aiae or the crystal perfect lm incrmsm, the 
elastic teodufaso inarm em and the oloetriml resistivity doe raw are 
It id ftarthar aeon that the Wigner effect aa evidenced by elastic 
natelna neaaeraMBta in oorrwcpondlncly greater,, the larger er the 
mere perfmt are the graphite crystallites.

_ __ _ effect an it la new wnderetoed ariem fro* the
offsets on the gmphlte lattice at the interstitial earban atom and 

dt?C,b^1** ia **• ’’blah are pro dm cd la the proems
looee frm ita oomal posit ten nay he one of three pooeibllltlee^ **

1. It my return taaadiatoly to the position fran mieh it 
ma threw or to m ^ulwlnt position.

It my lodge betwom the plasm at the graphite lattiee

It any oom te rest at the edge at the crystal.

The wKlstmee of a umtron off mt iadlmtm that the first proems io 
not the m’y m* mooring. The dlotrlbutian botwsm the tee rmafating 
proems «y3et- • te depend epan the relative mrfboe to rolme retie of 
**• tMltk**' wryotall Xtm. In a mall erystal the ehmoe of a 
mt o» “iJe- etan's rmohing a erystal bomdary ia oertalnly grata 
It wkeid >e la a larger cry stal, mere lodging t steam lattice plasm 

*• ** ***• rredm l noting prmma« Mam a oarbm atm 
mUnlng m to the edge of the crystal yrodkwm only cm disturbance, mr ely the bole m th. lattiee. mil. » interetltJl m;x» .tm 
predmm two distwrtiasa■■■ inters, the proems t it to be expected te 
omm a grmtsr ahange in physical properties Vaa proowm 3. Parthwr- 
ware, in aa layerfmt lattice Use effect of addltioaaal dlaardore 
mwaod by interstitial earban atmu er the osr-sspendtax meant lattiee 
points are thought to mko lee cor contribute one towards dhwerm in 
Physlml prepmtdm than slallar disorders inr sere marl/ perfect

Both ef these e<ms«4eratIom «M>rreiate »«11 with tbo 
actual observations, sm Flgnrm ».» end ».<.
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Table *.4

MS

■

Calculation* 
vsraal was ]

1

based oh bean ittaeiMa and senpie else showed that the re- 
praotioally complete la the pert lea of the gmpMt* exposed 

to the boar. From the currant and the mergv. Farther oalsulatloa 
indicated that thia reversal wee asconpl 1 shed with an expenditure of 
IO er per oarban atom. More cxperiacxta ar* under way to dstofwlae 
hw mail th* 0 irradiation ean be and still rsrerao the neutron effect.

All these observation* suggest that much lower annealing 
W peraturs* should be .uve.tlgmt*d. Accordingly, oanplea of 4OPT 
five of th* a peel al graphite* war* heated for one hour at ICO, 100.

trestnent. The resultant data are listed la Table 8.8. hpw In ratal 
variation in measuring the ohsags la elastic aodelua is estimated to 
be ->• 4 95*.

||f®

In every ease, the easaple heated at SOOCC was partially amnesic*. 
The extent of anneal log Is seen to be spproxmatcy proportioned to the 
fcam.tud* of tb* newt ms effect in the particular graphite ecu pie. Th* 
heating at 80P®€. la all but one ease, censed tbs elastic nodule* te 
insrease. The eause of this change, if It is real, is not understood. 
Th* beat lag art IPO® gave chaages which were wk thia the emperiamatal 
variation,

Preliminary estperlasnte, using bi meet b-e«* tact restetsaeo 
■ample* to determine th* »ee>w»nlsn and extant of the reversal of the 
Wigner effect by hast! hatse been inaugurated. Sample be. 10 was 
placed la sa oven at XOO»C. and sample be. 11 «•« skailarly treated st 
100*0. The osmole* were removed at intervals end cooled to ran taapsm* 
ture for tbs reals cease ***swremrtl« The pereentmg* change* la reel mwr 
,■4 the h*atit< Interval* are ohm a la Table 8.4. The reels* me* of 
•aupl* ba. 10 had U»n*»*d 8.0* during neutron bonbardrmt. tar»ple 
Mo. 11 had iaoreasod B.M.

Thernml reversal of aeetrea induced re*lstenoo <d«*agee la
AGOT graphite

cad
_  - - and

neasursnmt* were mad* before and after heat 
The recal test data are listed la Table 8.8. Maperln-ntal

topemture. should be .uvo.bigmt*d. Ao cord Ugly, eaapl** of
- _ - — . M a ...  ■    _. a. —.a. —^a ex  ___ * *- — -   nt 1

n

*

The Cate for sample 9o
myn a we anei i.amipii uig « vw«w —• -<--w —- —

natoly s<w»pl«t* after M hour*.

a* ••

■"...... ........ "

graphite ^5 S^a^W^fW^SSS reSZb!^"^X^“

IFIFH

* a a o«« anD E C L ft

« 
■
e

8*
80

180
8AS
1088
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Change
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Bvetlag
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3.1.4. The acnltoring experiments

- a -

■"■"""

It la hoped that "vslocity eonstsxats’* may be determined at 
different temperatures, and therefore permit an eetlmatlon of the 
activiatioQ energy or energies ftor the rereraal or healing of the 
hl^er effect. A oorrelatim of the thermal energy and the minimum 
rsisrgy required for a rereraal by electron b'enbardnent should prove 
valuable In predicting the behavior of the graphite under pile oonditloras.

Tho heating experiments on the as oust leal graphite samples 
do not support the data for the resistance experiments at 10O° and 
2OO°C. The o on fl lot Ing results suggest the possibility that tho 
changes which are detached by olootrioal reel stance and resonance 
froquenoy Q<>asurs.<erts are not identical.

■

£ .yr ■ ......
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for 27,000 ><a-hr and removed.
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Tho fast neutron monitoring of the targe area of tho 9t. Inula 
cyclotron was done with, alwinun. Aluminum, upon bembardaent with fast 
noutrons, undergoes an ( n, -«.) type reaction giving Ha2* with a 14.8 hour 
half-life. Tho other possible resetims (n, p), (n, 2n) and (n, t) give 
products with very short balf-llvos. It was therefore rather easy to 
count the activity of the Ma2* without interference, end since the 
threshold for tho (n, ««.) reaction la 2.6 Msv* the back scattering 
of slow neutrons from the metal and metal ecctpouad surrowjdiog the 
target la cot important.

Tho resistance of sample Ko. 11 (heated at 1OO°C) la still 
dropping after 02.6 hours. Xt would bo expected, that if the observed 
increase in resistanoo were directly proportional to the number of 
displaced carbon stems, that a treatment of the data by chemical 
kinetics methods would bo possible. Unfortunately, the precision of 
the meaouremants ( -2%) is not great enough to permit those ealou-
lations for revoraals of the megsitudo thus far exhibited by sample 
Mo. 11. The heating of the sample is continuing.

A sheet of 2 nil aluminum foil 9 cm. x 18 cm. was placed 
directly against the brass bado-plate of the cyclotron target, bombarded 

The foil was than cut into pieces 1 am2 

r nr gtb C23
see os - * see 00 

ho 0 e e sea

error occurs upon heating for an additional 60 hours. Tho fact that 
only about half of the neutron induced increase in roeistauaao la lost 
during the 200° beating* suggests that there are, at least, 
meehanima necessary Tor a canplate rsverse* or healing.

Sample Ko. 2* with an increased real stones of 14.3% during 
neutron bombards ent, wax used in an attempt to swasuro real ataman changes 
during the actual heating- Unfortunately, the t*peraturs of tho 
fUrnanoe used was not sufficiently uulfomn ftor the resistanoo versus 
time plot to have aigpificsooeo. Tho tesperaturs was maintained for 
19 hours at ~.'17O°C. After cooling to room temperature it was found 
that tho resistance of the sample had decreased 7.7%, or 64% of the 
neutron induced inorease. An additional heating at 17O°C for four 
hjKrs < aused no farther change. This agein suggests that the reverse 
01 the effect as detected by resistance msa^ursmenta* must proceed by 
at least two stages.
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The Effect of Badlatloa on Cytloal Qlaeiee (»..L-itay, B. Blues tain)4.1

Several additional samples of optical glace, ae well aa 
various typos of light bulbe, have been subjected to X radiation at 
the P.O. generator. The light bulbe were exposed so that the front 
faves were completely covered with an average intensity of the amount 
abvwo bolder in Table 4.1. The tel bo were unlit during exoosure. wut 
no trouble was experienced in lighting then after exposure. These 
results arc valid only for the bulbs tested as the glass in various 
bulbe of the same typo night differ widely in properties.
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