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ANNUAL PROGRESS REPOCRI
March 1, 1968 - June T, 1969

NASA Grant NGR 07-010-00

to

Fairfield University, Fairfield, Conn.

"Investigation of Enerngy and Deposiiion Processes

in fhe Uppen Atmosphere and he Tnieraciion
Between Zhe Mesosphenre and Zhe Treamosprere!

Principal Investigator - Dr. James H. McElaney

This grant was awarded on March 1, 1968 for a period of

]

one year. The terminal date was later extended to June 1, 1969.

The original purpose oi the grant was to examine the airglow

P

and nightglow through a series of ground based spectrophotometric
measurements which were to be correlated with data telemetered
from rockets launched into the aurocra. The experiments were to
be performed at Fort Churchill, Resolute Bay, and Wallops Islana.
The experimenter was to provide measurements at the time of, and

"

in support of, these rocket launches. The measurements were to

o] o
cover the broad spectral region of 3000 A to 8500 A. On

}...._\
Ul
[@)

April , 1968, after the spectrophotometer had been previously
calibrated, a trip was made to Fort Churchill to perform the

ground based measurements in support of the rocket launch. Unfortu-
‘nately, seconds after launch the booster rocket exploded, and the
rocket instrument package was lost. Consequently it was impossible

to correlate ground based measurements with the rocket data.
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A problem of particular interest was the effect of proton irradi-
ation on ontical materials. Work was begun on this project and the
Nasimeasu*ed between 1050 A
and 3000 A. These measurements were carried out c¢n a McPherson
1 meter vacuum spectrograph. The transmittances were measured
before and after irradiation by 5 MeV protons with a flux of 10'?

protons/cm®. This radiation corresponds to the energy and flux

*»

expected for exposed optical materials in a Nimbus type spacecraft

le of 1200 km. This work has been

o

titud

job]
;M\
o+

in a circular orbit at an

completed and was initially submitted for an in-house publication.
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s being submitted for publica

Avpplied Ontics. A copy of this article i1s attached.

guested from NASA Headguarters for a. time

extension of one month, and for the expenditure of grant funds for

g

chase of equipment to be used in the ground support program, for

iy

laboratory equipment needed for the calibration of the instrument,

¢

and other equipment subject to the provisions of the zrant instrument.

mos oo
1

his permission was greated on February 19, 1969. Accounting recor

o
0]

have

o

0 accepted practices and are available on

0Q

ecen kept accordin
reguest.

Work is now being done to calibrate a 1 meter Ebert-Fastie

i

spectrophotometer, F/4, with a 85 cm focal leng

instrument will scan the spectrum continuously with a scanning spee

of approximately 15 seconds. This instrument will be uscd for spec

B N ST aneTy o Iy P [ L A e S -+ N )
pactometric measurements of the airgiow and nightglow to be made la
P P4 7 e I T 27T T A 3~ 7o A . m—arme ~E Tk Lasm A5
this year. This work will be dome unde the terms of the funding

as

tro-

ter



Y, :
Q
o $4
15 (U] oy
ot e s 7
5 © 3 8 49w s _
3] o] 0 T Sy
» S 9 84" c 28 48t 0
N < als] D 2 -3 S ®» 43 &
o Q@ ¢ ca QO o< (@] = T -
O o) - M R e} L2 v 9 ot
o) o 5 3 0 R o O g Q [fel Q oot 4=
yey . 0w [ o Th w9 3 3, g o iy o
e 9 w22 Qo oo o P o
Ce ooaos [ w— Ol o o) HE R o]
£ [=2 woE 3 B3 T g 5 a 98 i <
-1 0 @ 3 3 & Lo 3 >y G 8o o g £
r Qo D o o8 o @a’g o o g
O % = e R S ge et 5 M ) © @ 4 e
e ] 3 (9] o] oo 33 wn T A2 i 4 R R
S 7 o} . b RPN ~ 3 e P oy
" 2. v @ Do 8 o9 9 a3 .) a e 2
N oo B9 o a° X par o 9 w & 2] 2 T
C\A. ~ o @& 3 3 ) (o} o et - - e~ 93] > o P
RN S 3 o 38 [ w @ §s
9 3 n o 889 < ; o @ ° £ 5 > o 2B @,
T,u [ %5} 3 g o o3 i3 33 - ..MA o) C mh o
o3 R = ol =25 ] it o S e oy i f
[ Aw =0 j=x Qo R ﬁtv. o O «mm a = \mm & wu
e s o} S o5 o hom A = A+ A @
] @ & oA - Lo mod e o st R T
i &oa LoQ oo O 3 SRy . —4 > %)
v FE o h 0 IS ERD] 3 o e > ) >
SR o PR T @ = ool
I i ) 5 o R PR S PR @ 54 !
. d 49 b4 o s A bow g SR 9] ™
7 R 3 3 5 G a o 5w © g 43 ! o o0 9
O RO} T3 4 n%w w QM o Y - IS 1
. Q- kE) e “ ) Hoo o @ o 1 @
[ 3 1) > oo 53 Ra T = Qi @ R
A b O n +3 o O Q o 7o o o0 — @ Q s o
b \m,m_ m.m o0 = b Nw ol ] o w9 @ Mam ) ot p [
£ ™ > 53 5oy 9 o 449 ah g e o~ -
! I 7l ..mw P 0 e @ o ng o 43 o ¢ e "
- a Ao © T R 28 ., 88 * g 430 o] 3
@ = A o 9 © o a A LS ~ 8 © d
P> e 5od wo B IO BN = S 0 Q3oep 9
o 5o = s o 0 & 2w 3 4 D0 s :
e o S9 P I N o @ e o> s @5 Jher}
! £ = : A FO o
I ced L @] ul mm S £ S. ad Su m:u A - Owu i
£ 3 5T 5@ g a5 3 e 2 d “
y o T g ~ RS T e 3 Q 8 4
v ,w. a g9 [t NA mcu s o S T pt o3 o mc 3 m £
L o) S LS ) s PR : o el q rd it A
e o B T 4 » O @ 't
S o P S 3o 5] O oo % h g g e 290 a
ot > o o o3 b 35w N S S O : 3 ol
) (@] RN @ o S0 3o om0 ,& [ et m O . C
et ; & 3 PR o [ MR s £ mu Ao &) Q 23
o A ey RV 2o 1Bog ot A 5 = o
Py l o @ 15 S2 e T o @ [ S o AR
s R 3 28 ~ 3 3 SR 3
oW W Q 3w h . ;i
v : S N i « 4 A [ 4 O S .
4 4 g et 2 \w ot O Q b 3 re4 a p 3 [
O MO nd @ oo g L8 Lo g 5o 2
195} 2 g v 2 9 5 9 2 3 EEg= -t o' 8 a0 2 -
O oy w © B W 2o 9 @ O a5 5 o 3 e a2 g FRT!
SNL Pog g w52 " 2w o R a 9 0
O = S Iy @ o "o b [ o o & 3 et
|83 B = - R I o Q =~ Q - Il o3 8N 1
=1 O NS 5 0 o 3 i e Qo 2 & QL
; a R T 3 0> @ ; 0 O 15} o 3 Oy . ~E
_mt. e P qm Q@ ud o R o@ o S 9 Q mw -2 . ma 4 4.3 =
fre : RS & ISR oo o 8 W oo o w i i o @ o
E I FORC I 2 O 5y nos @ @ Q- g LA @ - ~ 9
e seBd9d a3 9 '8 d 0 o B 2
Tt R w9 = = an = 2 Rl O 5 wd o e
ot N IR 1) o [ R R P 09 @) i S o)
3 A= o @ %3 o A > KR ’ ] ot
“n . 5 © o e L = noB a5 5 Q9 £ ST
.M 03 4 v - e 12
7 SRR B B3 O 4 B8 © w5 ® RER)
e 3N o 9 M o n 24 @ HoH P o e n
(o O O8 a2 o 5 @ LAl 2Q s w3 3 o
» 3 91 S +3 - % SR o S M »nu e [®] O e
s 43 (SRR = Jioa e 3 o+
- A8 e 8 205 e a2 g 3 oy 3 o B
O . kot © 3 Wu ww. 53 o [ oa vy 9 o 43 . N 1
oo < 1 o = o oo RS L2 g
ot = O g o, -3 O et s o o f ST SR
4 wh Wy O 3 ~ o . o] < < & g
£ . on 9 5 o = © o M 2 Q a9 O RSS! IS
s -} a3 o % O A S Il <~ 0 SRS S0
3 [$] mw g U .wmxx‘ ﬂ ol & O o . o v I o ﬁw G
[ R P w < - : g
95w 5 a2 a3 gD S5 © IR 3
o I A o .Q 2w o 3 SR fq e = " 4b A
: SR R N ¢ o SRR = 3 o O o0 o4 0 F
i’ mu e 2 o o @ - : A, o
SR B e S Q9 4 2 4 3
s 2 . oo & g1 @
3 1 5 a4 0909
v ot [ <« 4
PR A



~
i3 )
o 3
[®]
— xm Ko 43
Q ot 9] (o]
225 n g
SE g o g
SEETIE A @
- 2 o 9 L 9 -
s« 2 oA
wu £ H., > — S
~ he a3
S T 4, St ¢ L [
D@ LS R ST 1 £ 4 4 L T W@ [ RN ORI st o S I
2.0 [ IS e S «d g & Q2 2 Q2 o Q9 .9 Jd o a =
T [SRES! [ IS R R @ O 9 g o g B agdge I3 o) « 3
P S YA ex e — P o B o1 [R>S ot P o S D
o [SIE B 9} O oW od »od oAl od 9 3 43 RS Bt
=
o [
& £ B <=
w0 — - ! o o7y
Q ! o ¢ 9 M
£ @ o 9 G
i < Q i 9 wOB, o
27 Py S i3 o, = S B
Gt D o1 2w Ww SR B
e o3 [AY] — oo a ~s a3
o SN U T T S N R IR B B O S B M On o P T
Q < < MW ey O .,,v ﬁs
IS e 25 oA d
o ; Py W b s, 0205
= w4 v 9] Q O F
EEE [ )
@ 48 5o 0
cxoBd Q @D n
B B R - TE e 42 ) [
e e 9 el g
58
: ‘. ~
e 5 b (S
1 I " l
DO D D 1 O OO OO0 OO0 OO D 0 o ® 4 538
Ja5 B oS SRS SRS SN B SES SIS JEAS BERS SR JoS B (RN o B QLS o (R 5 A P D o
s » ¥ N . > > ® » S s » s . B 2 ° s B . P e et e
[ T T R S e JEE-e SRS B B A B 0 AP TN AP TN AN BEESA IR TS BN ﬁ 3 &} o o o
L — . ot
) 3 po] B
. or NV o3 i (@}
oy oy S o pn
o . C hie
SRR S SR o [0 — S wn
2 e 3 - =
G @ 42 ot i
] 9 ! 0w
. : e y (TN a I 3
ot DD DD OO0 O DO 000 O MmO O D . - D5 A oo
A [T JER S B EETe R To S0 RIS I 20 B c o BN > NI ) Wil o) BER TS B'S) S T N S i et 3 A RES) o oo
S I T TS B~ BT U T BT Ve [ N N o B e B B e 2 &5 ©
« R R T I e SRR RS S RS AN T ﬂm 2y 9 a o 2
- - oy [aw 2o 3 ) Rt
o 8 . 3 =5 s o e
. o % oo ] AN [ -
- - 3 5.8 SEEECIE a -
2 - { D v A I ¢
, £ wuo Hoo2m s E O g 3
! s 0% - = s d 3
L < 1 O 3o P IS ’
PO st gt 7 oD P Gt [} FER O IO B .
et - 3 o vw [C ) m 3 L2
- P T o ) 3 Boa o d
3 o 3 R ) & S0 o o <
2 . — o o 2 1 IS £ e G BN 3
N “n S S Y5 e = 0N D e a 3
> - 5 g ogcut P i o o o SO D
3 S 5 - 5 5 %A . 3 15) HoS 9 1 et
] frg m.\”ka Ty Trg I ﬁ«u‘ £ ﬂUﬁ m“ ot pt 5 9 .»w e >3 [ SR o IS au y_mm
s ,ﬂ% 3 V‘,u 3oy @ o O @) J o c =] o &0 [ =] (&}
s O Zoed < O W\M i) ot LD o .fV.A M\w OA 1%} PSS ) . .HVJ
c s e e s = 20 m e o = @ o
Cc.Q 0G0 e ad A [ N
jon 8ol d O o ] (S
— SEENCI- A A g
n - o a 3 00
! SRR SRR S o 8
SS9 Soa g o M
< . c - e
[83] Hog oo I 5 9 ¢ 3 S
2] q R« >
. W @ R T 53
4 S I P Q
I o w0 1O o




en
o
&

i

i

X

al
etely

[ws

.
Jo 23

rogen discharges

.
oy ant

n or hyd

oredc ©

came comp

L

105 T
oo
S
-
e
e
be

[
* o

e
ir

In
o]

A

«©
(o}
@
o
W
W

O

Lo LilDiaa D

-

ION

PN

The

oy

e e
CLilDhbhb b

A T

L

oy
"
&
4

ey

It
¥

0

Ld

saiween

5,

Ceniers.

2
Q,

y

;
1%3 3
2

5
1
J
P
2
3

i
-

)
T

N
as Y

o

[

3
i

IS

COLCT

.
L.

W
~

tha

LS
tic

e

op

by
ol

o7
v

oo

1 el

0

P e
NVariming

ran
AV
e cr

orrmalon ¢

-
o

=Sate)
Ciipibis
e use

<

i

<

ravel
3

Krebidd

g
POpeaEy

i
¥
ot
S vy

PROAY

N
6

Vid
i
!

[
i

& Lo

C
.
-

5

Teaialtion

LLdeniad

ransniis

rom

s,

evident

i
o ig
LS 1S

Y

M

o)
ily

(ap]

L

o

A

e

00

lu

hoel
Lik

O

O
ir

1ation

[P I

rrad
I

501

pe
A

e
cxa

oroion
al
NS

i

1
ce optics

ca

5

which v

merL
&
orice

O
DTy
faAe
et

d sym
dafor s

o
Lo
e

b N
11 suid

LA Geds

Q
]
o
!
9]

100 WE

I

ge

onan

c wWas 1o ¢

o

0

elengih

7

longer way

od

i
A

TOV

craeasing

i

3000

2500
ns/cm? ot 5 MeV.

rore

x of 10*

Vil

1500

100 —

ie

L GL

o)

gl

proton irre

e Ccrysi

1.’\

ikl

IR

(2%

color

0G0

B0 U Y O

5]

i

1
¥
i

nt

VEILITWSNYYHL

i



Tada1iation,

¢
$

Tt
AL

¢ Viol

balard &
A

(A%
eadioe

-~
[}

o

(S

A
Qe

e
&t
O
2

sy stal

]

" VY
iAo b

s s

Laeliai

N

v
PANSLS]

28O
4

¥

ALK

Wmdw%‘m%&}

[o31

N IRRADIATED

PROTO

RS EEOEER IR

LR

R ASIATED

a
.
i
=
a
<1
4
©
z
S
2
o)
&
al
x

O UNIR

|
3000

Q
e
e
Y
(o]
(o4
(o}
N
OAH
b
MW
tss
;43

WAVELENGT

2000

I~
'

€ was

o

o

he
Mo

al

M
L

Al
G

tons/em? at
ch
- .

teh
tar
157
A
FOLCSERS

+

NO

B

s la
alitii,

2

i

Hal
e

N

shaw C
rrad

L

WO Gay

9

ES

ured
raiianli
aite

v

(=9

oalld

oW/l

&

o

o

rystal

ae
e crysial

M

uor:

™

&

[SURESY

M

N O
D
ozxrlic

s
&

[

&

e
c

Lik

o b

ey
!

o~ .
Lo dsd

o

L

]
P
1
1
2!
4
2
3
4
2

-t
I




e )
Ll

—

P

jo

e

s eHee

<

a

i

Lo

YT

o1

PESELO

“

7

A

FOa
T
il

«
3
3
b
3
<

[GLR3GL6 s

:
/
§

3
D
1
2
M
3

&

B

n

or

ST

Lo
<

&
WLs Ol

SV

kv

<

Rl

albaad o
Ly
i

19
74-

cac

i

Su

il

C

o

L

orved

T R
Vil exid

~ AN

9

Y

Ll

-~

<
s

IRR

i

PROT

X

P R

4
N

S
Liilaialay
JOTEIN

{e

L

oy

v o

Ll

v

wallee
TELLC
ronsan

i

)
oeq,

ava Lol

1

vands

on

i
I
P

g
Pl
2

D

3

Lwo

L

ation

-

3
e

ted

L

J

e

G

a

.
A

N

-

i

jt

previcus

o

Lhoda

i
S
Gl

~
“

Oan
[30F

S,

tion
prot

rons/cm? at 5

pr

032

ol

CuileAuilid

~7

~
o

[ J—,

S T
e

sy e
Lkl

Y- ste

iy
v

<o

v

TR

.
e

ERRARGLIN,

SO

AR

O
b

BRI

100~

o
Larx

Ay

O
B
=

3
o

s

N

Lanl

N HOH )

L

~

{

o

1

S b

o)

T
ika

L0

Li

V]

i

iation

a

=5
valiil

14
Gl
Ay
>

i

Tavye
PR

Dy

TCIon

ii

-
b
M

.

0]
G
8y

int
Aesk

Ci

Lo
FaRen

Li

R ety

o

s~y
paren
&

v

PN
ad
Li

GO0

2]

(&4

7y
4

O

e
Chvk

c

N AR T A
ig;;"v Liilia

[S38

1O,

Aicis

Sommae
Lolad

And
anhl

£
<O

S

Coda elid

o

X

(X3%

!

I
i

o}

i

]

Hation

[geie;

c10

¥
-

oy G

MeV.

b
'

1353

Fith

5

~
“

LK
PRSP S

7

FSTRNE )

[

T,

Iy
e

wae

0 of

G

(LY

e J 3
Tedl

colora

i

PR
coday

1551

Diadld

ansmi

3
o)

&

sligal

i inve
Y den
C ~ 6E &

A renla
a.nv "

SAli g

e
bt

PR
~

223N
be’\)‘f

et~



. ol
o PO
o] o QO
. Q 0 Ly O
% [ S . o - [OTE
. 3 S 3 ;&8 g o 8 2 g
o 3 ha & 8 3 IS ) * > -2 <3
oY 3 < G o L s = o d
- - q - £
O e RS © 5 S = oo 7 £ o o O
5a oY e ® 0 o Ao b 2 Lol
PR b1 <S5 I S S n 3 Q
20 oy e 9 e NSRS ; a <
2 w E — P - et @ [
T O 5 A= R o 8 02 o %) oy G o0
I = 2 = S 0 5 o » 3 T
2 0 & o0 ’ [3) O N, 3 O ¢ - 50N
O aom 3 ~ R o 109 5 o T gy ) :
IV = .mu ey ¢ a 1m ,u,w [ S 1] A ® 5] o I 0
ool o9y P g = ‘& 5 oo 2 A o) ¢
o gl S i 598G o o o
o @ fE mg ., 5o n g oL o0 S [ Q
2o g ) 5on, T I ORI e o
B S RS B S BEEES EEN -0 Sy @ 09y I
o e Sy @ Lo ot < S R eooO - e
R o B B Q o) Kw rw o Mw Mw ki W g i T oo
P B [ RS . Dy Q s W ey 3
< B ISR por ST EIERY Re] g 2 e o o -
T C I3 Q2 @ O £ Radies Oy @ : [O T N
P TS S R = A © P ~ o o 10 S W@
o B = e MO . o R g @ ool
S ea L9 RANNNS} o o S o > 5
- 5 & w6 = 3 ] & = 1 @ 3
[ [ R Mw PP 3 = ] . g o Q
” et 4 4 . e &1 - ot 2% E 3 e
2 5% 9 o 0B 4y ¢ -
RN - S oM 3 4 i < o 0 X
ST @ e s oor et 5 £ S 9 ¢
S5 205 e A oud M,_ o Q @ T i &
Ot R 9 ®© ot [ ‘ [ SIS 1] k e 3 =4
G IR | w2 ey i 1 fand - o 1 SX o Q
508 0 g 32 - e e 3 2@ @
o O SN 5 Q5 o M0 B @ Tt
oy o < e a i [} 193] 9] 3 e
Yy e .,.w m/w I 9 = e O b 0
Lty o - nﬂ Mv L ...\G 2 ;u el o
RS} = o 9] b 4y
o P A oy «d
ORI 303 42 - [ 2
S £4 -
9 =)
4 Q
o I 0
9 Bt S I
3 Q L2 [ - © .
4 — 3 0 Q  in o
ik o > -
Sy G e ot T S
e ] N - IS ERL]
o . 3 N Q5 (O] v
o @ Q@ )
_ [CER TR ot
o — 2 SIS 5 3
¢ a - % @ <
8 eE e iy A ;o 3
) od ™ O o — ol o=<{
. m az 9 o o o < >
5 P Qo aQ oy OO0 ]
] - tq O i3 o 9« i G s
Sy L2 P’ .-U,. » Id = [SEte] “r«\ R e
3 . I LS M) 3 S - <
B < [ 2 MoTa o D) =
’ - 144 ) g ., = I S S S .nw\\. (S
3 — - = o 3 c ke F\M nu. 0 el
18 Y 6ok | = 12
o > D = o Mm mW & 2 n < 1 SRS
- 4] 3 9] ~ 1 4
<C 9 ot o = o 9 e
= [ 3 F P — v =l <L g
= SN A9 I o =L &
gt st -, o] 19 — e =
- =0 SR S o Bl - e
. g el Q9 o O I
Q 2 5 TS T § B R = Yt F: A
S 5 Qe 0 s} o 9 @ I
FF 349 8 4%
. [ o1 o - ) ! ;
TR e ke ~ ~oc [ R s \}Vw?ﬂ m pe
= 3 Tk o T o ot 32 3
W Y N P L o 9 59 4 .
. [ - (o} 5,2 > 2o o B S Rt B - - TN e
3 D o3 o 509 A oy Soad 10U HONVL L
Peasy . Ca g -~ 3.3
(U m = Fo NS BE-A @ : \

[ aYat
PRV



ectron

B
i

nergy e

@

T

,,N
i
5!
J
ot
5
2

Pl
N
2

<
¢

6y

aoLLLT Ll

PLONS O

s
Ll

DG A A
15 Snoounte

ag

e

v

e VY
Ze pPro

o]

Lavag

o

Malerial

whd

[Oh)

ey
[YeICERN

it Jf

oduced

T .
@ Corning

LAl

4

<

i

Nerne

N

b

SiCd

o 23

Loadsed

PR
1%

o

D
) o
a —
e o
ml @ e ol
= .nm [}
S S g
0= K
(GRS (U]
eI MC
R S
42 g m «
o4
3 a 9 o
T g 9
e R
P —t
3 i
S & et
) ek
S a
o IS
w ol

rning

Covr
o3

i

A
L1 CH

o
jo

R4
O gy @
Gy ¢
o
e ﬂu
3 5h
[T
iy
Y
[
ot et
G0
5 T %
ISR o
3 i
oy
L
Sl
nxu o«
g
o, @
[ It
wuu [ o
¢
h ; -t
w4
o A
noas g ool
[9) SRR V) B
[T RS
Yoo o3 3
4

C

lor

i

i

T M
R

JETe 1o CO

eyt

KA

St

or

%
MWA

Q
Q
Q
)

9]

o Y

oOwWearG

[an)
miice
(0308

S

Hey N1

an
(S

we

T
2

cent

NP,

Lalendd

o o 1

T
VAT L Ll d

2

Pe

A
«@

peratures

withst

L

O]

L YT
doiaa

ot
L LilA

J

2l c

Ll

Licd

ey,

e
Lilcie

bel

L oaikiiid

~

1

Q

Pt

Y

8 d

<3 (@]
LR
+ g
. O
1 e
“ A
S
Dy

=

[¢)

o @
O Q

4
9 &
e
RS
5 5y
g O
33
n
ot
u1
(0]
o
=
et
H
E®)
o))
e
b
<2

I
oo
€ ¢
oy
65N [a R

[o
(I
[ )
Pevi
o
0|

on by a totdal

Ti

HTaaia

1

(SR

Dy

C

A ARG
1, Uil

LA

e
ere

“h

oieins.

ne

dezed by
SRRTIN

(63

N .
v v o
N LAAS

a1
VIO R

4in

1

Ry

i

Sl

v

O
2
5]
)
A

o

=
<

PRV



Bee]
iie

o
Lid

o

i

riive WY

ST,

Aieii

.
4
>
3
)

Y

LA RETRNICY y
AiaaD D)

Lo,

3
1
b}

ST

LSS S

o

1I0radl

A

won

SR

SITLV

OIS

{ore

AL

3
o
favd
4
623
et
93]
Q Dy
e A2
@ 3
[ [V}
h 4
o] «
<t L
[} e}
et «u
Rio]
=
~1ad S
a ot
m,,/w [6>]
= a
< "
tRLE
S5O0 o
O
Bog o
S I
LT
(SR
ot
. ¢
[
3 o
i 3
g O O
(SRR R )
ot [So)
3 T’
-2 {8}
2
o 53
T @
] a,
" =
; =
g3
o )
J A2
=
-4
oh
e
]
<
o)
B
1]
3
[
[
n
(O]
5.
Q
e
N
1933
o]
o
A3
[N
]
a3
ey
1
ey
1
<
@
o3
MEROS)
(rg & ~
-
ot e
I >
[
T 2
P
=y 3
4
!
3
-
3
et

L)
PO

Tigure

e

3000

1

Y

\A

eV,

i

MeV.

3
N

orning
Loiildin

o

e
A

i

g

TransSnT 5
CoENSIAN

tudy

e

n
3
b
.
.
.
+

SRk

O

O sampl

Y

Ay
LN

~ Q
o

CINLn

~
U

&

LATLOn,

Svsv ey
Li &l

<

<

aCes DCICy

W9V

3
[SFARA TS

.
e
[

v
-S1acCa ¢

i

Liada

Louclure

i

>
3
3
S

N A LI
S1LC

Ny
MOLU

e L]

P oy

s
Ui

53N

Ic:
w

O

Dl

us

v and

oy
L

unnecess

zZ

Ld

nally

~
A

LS IS

oo
ACERD

IV

FOP BN

wolch

o

Il

)
n
{
3
1

T

cia

N .
Al ey
Lol ilaltiy

ay




Ao mniva e
SRS Gdl g

STy S
Laall LA QliilDiiiiD

ead

PRSI QS RI E 0) VOH

UAIIAVIGILT

A S 8ty
B A N A

= o . o ymm D s A
oM an examinar.on Ui

£k
i

Ol Woin 1w

oS

PR AN o ~F
{ - Ui

3
[SSCHRCIB NIt

o~
10—
- o000

— 0ol

i s o

¢ co

; o

! 5 ©

— oo

3 MaV.

[

foral flux of 1012

sherescence o

croreny/cm? ab 5 MeV.

<
0% 0
o O
"}
0oa®
OO
o
o
00
L]
ov
00
Q
]
<
<
o
<
o X
R
o w AR
<]
o % O UNIRRADIATED
® SOATAN D AT AT
% X PRCTON IRRADIATED
¢ X
o %
«
b3




P oY

Cilniasiaulis

SIS A D . (20} P A
PUVIVEC AL RGO ARV AVAVAT EN A O SR IO I S ST

e e RN
Lelaiaiil

FP T N Y P T vn e fm e
s 4\}.4._)-»1‘\, COCOMPare LACLD WOAnSInIULACe s and Cllermuing wallh are most na

7 Lom
- oLon \,/A.\, Tonrnene,

=i O Yo
Wi RS IMGIEriALS

E T
L U eaCdds Ilhue

L e -
e Lornang

o

re crysta:, Lhis

irradiation oY oa

the transmission

R oet=Nex oA
..*LVDAA‘O o

15rnIivances

N N A v - Ry
irraciation on studied., If care is taken to shield

W s

ity AT AN o T~ m T o -~
N-\,.ﬂ CoOmponeiits {rom electron irradiation

o

- 1A A s bl
taese ¢ LGoa.50 De erigltive

~ vy

Con Irradiation.

pl

| . s .
o e avmat ey ool o
Lae Laliranlr ] a5818¢

2 vl A A
LOE Qunors wWo

P Ik adtes P nlra - - T 1 3 A T
and extend thelr thanks to Dr, Frank McDonald, 2150
‘ .
SUDDRG crystals was cone
1




NSEDRY <

AL D LD N LD

ey

e S

s Whus, MAren

Vaughan, J. Ont. Soc. Am,, 53,
6: :‘}“7 _’:ﬁ)

g, 2., J. Cpt. Soc. Am., 55, 621 {1985),

7. Canlield, Ly R., C. Hass, and

g. anc A, Smakula

9. Lovy, 2. W

n vy Ay sy e T TR e 'S Ny g RESUER Ry~ E Ny AN
J. Nowdberg, M, B., J, Am. Ceram. Soc., 30, 175 (19475,
.




