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I NotefromtheCurqtor 
With this expanded Courierwe are advertising the availability of space 

exposedsurfaces and terrestial dust samples collectedin the stratosphere. 
In doingsowe hope to befter serve theneeds of the larger Earth and space 
sciencecommunity. 

Although our primary reason for collectingdustin the stratosphere has 
beento supply researcherswith interplanetary dust,wehave always 
recognizedthatwe also collect a significant amountof terrestrial dust. 
While ttris terresrial material,principally wind-blowndust,volcanic ash 
andaerosols,and re-entering spacecraftdebrisparticulates,hasheld little 
interestfor most interplanetary dustworkers,we realize that to other 
scientiststhis materialis an important resource. We therefore invite 
requestsfor tenestrial dustftom qualifiedworkers,employingthe same 
requestgurdelinessetout below. 

We also have expanded theCourierto include informationconcerning 
the curation andavailabilityof space-exposed surfaces.We have a limited 
number of thermal control blankets and louversfrom the Solar Ma:cimum 
andPalapa Satellites availablefor study.However,wehave a large 
number of space-exposed surfacesfrom the Long DurationExposure 
Facility (LDEF), all exhibiting meteoroid and spacedebrisimpactfea
tures. Accordingly,in this Courierwe summarize the available holdings 
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contlnuedfrompogeI ClusterPorlicleRelolionships
of LDEF surfacesat the Cuatorial 
Facility, andprovideaguidefor forCollector 12005 
writing samplerequestsfor this 
maferial. We also summarize 
recent results from LDEF surfaces 
with regards to meteoroid and 
space debris research. There 
alreadyexists an independent 
newslefferdedicatedto LDEF 
results; for information concerning 
this free newsleter pleasecontact: 
LDEF Newslefter, PO Box 10518, 
Silver Spring, MD 20914, USA. 

I Avoilobilityof 
I Votcqnic Dust 

NASA has been collecting 
dustin the stratosphere since the 
beginningof 1981, employing U-2, 
ER-2and WB-57 aircraft. These 
flights have ranged overmostof 
theUSA (asfar north as Alaska) 
andCenral America- Wetypi
cally fly several collectors at a 
time on any particularaircraft. 
However, in the succeeding years 
full-scaleparticlecollection has 
been suspended during periodsof 
heavy volcanic particulateand 
aerosolcontent of the statosphere. 
Duringtheselatterperiodswe 
have flown only one or two 
collectors at a time on the aircraft. 
Nevertheless,theseparticular 
collectors carry a recordofthe 
volcanicemissionspresentin the 
stratospherefollowing major 
eruptions. 

Since 1981 thefollowing 
volcanic eruptions areknownto 
haveplacedmaterialdirectly into 
thestratosphere:El Chichon 
(March, 7982),Nevado del Ruiz 
(Nov. 1985),Mt. Augustine 
(March,1986)and ML Pinatubo 
(June,l99l). (As we goto press 
theactivity of Mt. Pinatubo is 
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Cluster#
 
I
 
2
 
3
 
4
 
)
 
6
 
7
 
8
 
9
 
10 
11 
t2 
13 
l4 
15 
16 
t7 
18 
l9 
20 
2l  
24 
25 
26 
28 
30 
31 
32 
33 
34 
36 
38 
39 
40 
42 
43 
4 
45 
46 
48 

Particle #, L2005 
A1 
A2 
A3 
A4 
A5, A7, A8 
A6 
B7 
s8 
B9 
B10,819,820 
Bll,B2l,B22 
Bl2,Bl3,814, 815,816, 817, 818 
c1, cl3, c25,c26, C31, C34, C38 
c2, c3, cl4, c29, c30, c33, c36 
c4, c15, e7, C28, C32, C35, C39 
c16 
c17, C19, Q0,Czl 
c5, c 18,C22, C23, C24, C37, Cq 
Dl, D19, D25, D26, D27, D35 
D2,D3,D20,D28, D29,D3l 
Dzl 
D24,D30,D32,D33,D34 
El, 82, 83,E25, E3 l, 832, 836 
84, 85, 826,E33,837, 838, F.40 
828,834,835,839,W| 
830 
Fl, F2, F3, F3l, F37, F38, F39 
F32 
F4, F33 
F34 
F36 
Gl, G38, G43 
G39 
G40 
G2,G3,G42 
H43 
Hl,H44 
H45,H49, H50 
H46 
H48 



ClusterPorticle Relotionships 
forCollecforL2OO6 

Cluster#
 
I
 
2
 
3
 
4
 
5
 
6
 
7
 
8
 
9
 
10
  
11
 
12
 
13
 
t4
  

Particle #, L2006 
AI, M 
A3, A4, Al9, M4,426, M7, A29 
A5, A6, A7, A8, A'9, AIO, A2O, A25, A3O 
Al1, Al2, Al3, A2l, A28, A31 
A14 
A15, A16, 422,432 
At7 
Al8, A23 
BI,B.2,83,B4 
85,86,87,B.22 
88, 89, 810, 811, 819 
B12,813 
B14 
B15, B16, Bl7, Bl8, B20,B2l 

ClusterPorficleRelotionships 
for Collector L20l I 

Cluster# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
l0 
11 
12 
13 
t4 
l5 
l6 
l7 
l8 
19 
20 
2r  
22 
23 

Particle #, L20ll 
AI 
A2 
A3, A5 
A4, A6 
81, 85 
B2,86 
83,87 
84, 88 
CI,C2 
C3,C4 
c5, c6, c8 
c7 
DI,D2 
D3, Dl[ 
D5, D7 
D6, D8 
EI, E2, E8 
F.3,V 
E5 
F;6,W 
FI, F4 
F2,F5 
F3 

conllnued from poge2 
ongoing) After each of these 
eruptionswe have noted the 
presenceof (generally) 
submicrometer-sizedashparticles 
and aerosol droplets on collectors, 
although we cannotalwaysbe 
certain of the identity of the 
volcano responsible for themate
rial. For example, collectorsfrom 
March, 1981 contain abundant 
silicic volcanicash although no 
volcaniceruptionwas known to 
have directly penetratedthe 
stratosphere(Zolenskyand 
Mackinnon,J. Geophy sical 
Research90,No.D3,pp5801
5808,1985). In addition, we have 
notedthepresenceof coarse-
grainedG25 pm) volcanic ash on 
collectorswhich sampled ftom 
Aug. 1989 to April 1990, which 
cannothavebeen derived ftom any 
of the aforementioned eruptions. 

We invite requests for these 
volcanicmaterials. At presentthey 
arestill contained within silicone 
oil (polydimethylsiloxane)onthe 
original collectors. We have noted 
a tendency for theliquid aerosols 
(presumablysulfuric acid, pre
dominantly) to crystallize over 
time in the oil. For the requested 
formu for theserequestssee that 
givenbelow for interplanetarydust 
requests(page8). 
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I 	 E. Jessberger
 
Max-Planck-Institute
 
Heidelberg, FRG
 

I 	 I. Kapisinsky 
AstronomicalInstitute 
Slovak Academy of Sciences 
InterplanetaryMafterDivision 
84228Bratislava 
Czechoslovakia 

I 	 L.P. Keller
 
NR9Johnson Space Center
 
Houston, TX USA
 

t 	 W. Kl6ck
 
WestfalischeWilhelms
 
Universitat
 
Munster,WestGermany
 

I 	 J.C.Laul 
Battelle Pacific NorthwestLabs 
Richland,WA USA 

I 	 D. Lindsrom
 
NASA/JSC
 
Mail Code SN4
 
Houston, TX 77058
 

t 	 I.D.R. Mackinnon
 
University of Queensland
 
St. Lucia, Australia
 

I 	 M. Maurette 
LaboratoireReneBernas 
Orsay, France 

t 	 D.S.McKay 
NASA/JohnsonSpaceCenter 
Houston,TX USA 

I 	 A.O. Nier 
Universifyof Minnesota 
Minneapolis,MN USA 

I 	 G.L. Nord, Jr. 
U.S.GeologicalSurvey
 
RCSION,
VA USA 

I 	 C. Pillinger 
OpenUniversity 
Buckinghamshire,UK 

I 	 F.J.Rietmeijer 
Universityof New Mexico 
NewMexico, USA 

I 	 L. Schramm 
Universityof Washington 
seattle,wA usA 
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w7061 
w7062 
w7063 
w70et 
w7065 
w7066 
w7067 
W7O6E 

w7069 

w7070 
w7071 
w7072 
w7073 

w7w4 
ur075 

w7076 
wTon 

W7O7E 

w7079 

WTOEO 
w7081 
W7OE2 
w7083 
w7084 
w?085 
w7085 
W7OE7 
w7088 
W7OE9 

w7090 
w7@l 
w709.2 
w7093 
w7094 
w7095 

w7096 

ww1 

w7098 

w?09 

wTlm 

w7l0t 
w7t02 
w?103 

wTlor 

w7105 

w7106 
w7ltr/ 
w7t08 
w7109 
w7110 
wTl l l  

ATJSC
 
ATJSC
 
ATJSC
 
ATJsc
 
ATJSC
 
ATJSC
 
ATJSC
 
ATJSC
 

ATJSC 

ATJSC 
ATJSC 
ATJSC 
AT JSC 

ATJSC 
ATJSC 

ATJSC 
ATJSC 

ATJSC 

ATJSC 

ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATTSC 
AT JSC 
AT JSC 
ATJSC 
ATJSC 
ATJSC 

ATISC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 
ATJSC 

ATISC 

ATJSC 

ATISC 

ATJSC 

ATJSC 

FLYNN,G 
ATJSC 
ATJSC 

ATIsc 

ATJSC 

ATJSC 
ATISC 
ATJSC 
ATJSC 
ATJSC 
ATISC 

Volcanic aerosol 
Volcanic areosol 
Volcanic aerosol 
Volcaaic acrosol 
Volcanic aerosol and ash. Hardly any particles 
Few particles. Picked light ash/aerosol,crystal. (-2 mounts) 
Resened. Ught asVaerosol,crystal. (-l mount) 
Picked. Asb./aerosol,crystal. Some thinning of oil (-l 

mourt)
 
Picked. Light ash/some aerosol. Some oil thinning.
 

(-3motrnt) 
Reserved. Aerosol/aslr. Only a few particles 
Some picked. Good flag; shorld pick. Some aermoVash 
Previously allocated to Walker 
Picked some particles. Earlier contamination 

aerqastr&crys 
Picked 9 moruts. One cluster particle and black sphere left 
Backg. of clear and some black spheres.Pickable.Some 

Contam.
 
Some contamination. Good flag to picUexcellent cluster
 
Heavy background. Sim. nuclear blast flown thru O74

082 
Heavybackground. Sim. nuclear blast flown thru. 

Contaminat. 
Ught beckg. Se€ W7077. One-30rm sphere.Flag hard to 

pick 
Heavy backgrormd. S€e W7077. Contaminated 
Heavy backgrould. SecW7077. Cootaminued 
Heavybaclcgrond. S€€W70?7. Contaminated 
Manyhors. Lots of particles. Good flag to pick 
Many hous. L,ots of particles. Good flag to pick 
Many hotts. lns of particles. Goodflag to pick 
Many hors. Lots dparticles. Good flag to pick 
Manyhors. Lots of particles. Good flag to pick 
Many hors. Ias of particles. Good flag to pick 
Same as W7087, but much heavier. Possible contamina

tion
 
Same as W70E9. Could be pickedif necessary
 
Contaminaod.Ash. Noaerosol. Someashis -2ftrm
 
Contaninaed.Ash. Noaermol. Ashis -l5um
 
Conraminated.Ash. Noaerosol. Ashis -15-2OrIn
 
Contamiaared. Ash. No aerosol. Ash -15l2oum
 
Contam. Ash. No aerosol. Ash -15/20u Flagpossibly
 

pickable 
Coataminaod. Ash. No aerool. Ash is -15-20um. 

Pickable 
Contaminated.Ash. Noaerosol. Ash -l520ura 

Pickable 
Contaminared.Ash. No aerosol. Ash -15-20um 

Interasting 
Ught backg. of astr- No aerosol, Ash is 2um or 

less.Pickable 
Ught backg. of ash- No aerosol. Ash 2um of less. 

Pickable 

Coataru Asb. Noaerosd. Ash -2urn Possiblypickable 
Ught backg. of ash. No rerosol. Ash -2um orless. 

Coltam 
Ught ash background. No aerosol. Possiblyother 

contamia. 
Light ash backgroud. No acrosol. Pcsibly other 

contamin. 
Light backgroundof ash. No aercol. Flagis pickable 
Very light backgroundof ash. No aerosol. Pickable 
Very light backgroundofash. Poss. orherconram.pickable 
Slight arnorlt of ash/aerosol. Goodflag to pick 
Fairly cleanto the eye. No ash or aerosol. Pickable 
Light aerosoUashbackgrornd. Lots of particles. pickable 

continued on poge 7 
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\t'1ttz 
w7l13 
w7114 
w7l15 
w7l16 

w7l17 
w7n8 
w7119 
wTtm 
w7tzr 

wltn 
w'tr23 
w7t24 
w7r25 

ATISC
 
ATISC
 
ATJSC
 
ATISC
 
ATISC
 

ATISC
 
ATISC
 
ATJSC
 
AT'SC
 
ATJSC
 

ATJSC 
ATJSC 
ATJSC 
AT'SC 

Good flag. Lcts of parts. Sliglrt aerosol around thenotch 
Slieht backgrdnd of, something, Flag is pickable 
Slightbackgrornd of something. lrts of particles.Picloble 
Aerosol. For br. flight to Denver from Hou. Sonp oil miss. 
Some oil missilg. Someaerosol.Fewparts.Onegood 

cluster 
Fewparts.Some oil missing. Sorrr aerosol.Signs of pollen 
Housings in bed shapefrom aerosol. Few particles.Pickable 
SeeW7I I E. Few particles.Someaerqsol. Pickable 
SeeW7llE. Coverage of aerosol. Oil thinning. Pickable 
See I 18. Some aerosol. Some oil miss. I goodclust 

Pickable 
Aerosol&oplets. Sonre oil missing. Fewparticles.Pickable 
Sorne aerosol. No oil miss. Few parts. Poss.ash. Pickable 
Some aerosol. No oil miss, Few parts. Poss.ash. Pickable 
Aerosol drqlets. Someoil missing. Few particles.Pickable 

I S. Sutton 
BroolhavenNational 
Laboratory 
Upton,l'{Y USA 

I IC Thomas 
LockfieedEsC,NAS{JSC 
Houston, TX USA 

I R.D. Vis 
NatuurKundig Laboratorium 
Amsterdam,The Netherlands 

I R.M.Walker 
Washington University 
St.Louis, MO USA 
Y.L. Xu 
Academia Sinica 
Nanjing, China 
I( Yamakoshi 
University of Tokyo 
Japan 
M.E. Zolensky 
NASA/Johnson Space Center 
Houston,TX USA 
W.H. Zoller 
Universityof Maryland 
CollegePark,MD USA 
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I euioetinesfor 
I Preporingo 
I Somple Requesl 
All samplerequestsshouldbe 
made in writing to: 

Curator/Cosmic Dust 
Code SN2 
PlanetaryScienceBranch 
NASA/JohnsonSpaceCenter 
Houston,Texas77058 USA 

Informationmaybe obtained by 
telephonevia (713)483-5128. 

Each request shouldrefer to 
specific samples by their official 
identificationnumbersand should 
contain enough information to 
permitevaluationof the proposed 
study and the adequacy of the 
requestor'sfacilities. All necessary 
informationshouldprobablybe 
condensableinto a one- or two-
pageletter,althoughinformative 
attachments(e.g.,copiesof pages 
from related proposals,reprintsof 
publications,flow diagramsfor 
analyses)are welcome. In 
addition,a brief statement 

regardingthedesiredmethodof 
mountingor containerizingthe 
samplesfor shipmentto the 
requestorshouldbe included (see 
articleon "SampleContainersfor 
Shipmentof Allocated Dust 
Particles"onpages14-21of 
Cosmic Dust CourierNo. 4). Each 
samplerequestwill bereviewedby 
theCosmicDustCommittee 
(CDC),and the Lunar and 
PlanetarySampleTeam(LAPST), 
committeesof scientists thatadvise 
NASA on mattersrelatedto the 
curation and allocation of extrater
restrialsamples. The 

cenllnued on pge 9 
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RenumberedChondritic 
I nterplonetory DustPorlicles 

OLD PARTICLE NEWPARTICI,ECLUSTER 
NTJMBER NT]MBER 

u2011 A 2 u2011*A I 
u2011A 4 uz0lt*A 2 
u2011A 5 u2011*B I  
u2015A 1 u2015*A 1 
u20t5 A 2 u20t5*A 2 
u2015 A 3 u2015*A 3 
u2015 A 8 u2015*B I 
w7010 A 8 w7010*A 1 
w7010c I w7010*A 3 
w7010c 2 w7010*A 4 
w7010c 4 w7010*A 5 
w7026A I w7026*A I 
w7028 A 4 w7028*C I 
w7028 D 1 w7028*C 2 
w7029 B 13 w7029*B 1 
w7029C I w7029*A 1 
w7029 K I w7429*A27 
w7029 K 2 w7029*B 8 
w7031 A I w7031*A1 
w703t A 2 w7031*BI 
w7031 A 5 w7031*c I 
w7031 A 9 w7031*D1 
w7031 E I w7031*A3 
w703t E 2 w7031*c2 
w7031E 3 w7031*B 2 
w7031 E 4 w7031*B 3 
w7066 A I w7066*A I 
w7066 A 5 w70f6*A 2 
w7066 B I w7066*A 3 
w7066 B 2 w7066*A 4 
w7069 A I w7069*A I 
w7M9 A 2 w7069*B 2 
w7069 B I w7069*B 2 
w7M9 B 2 w7069*A 2 
w7069 B 3 w7069*A 3 
w7071 A 1 w7071*A 2 
w707t A 2 w7071*AI 



continuedfrompoge 8ItemizedListingof 
Curatorwill arange for allAvoiloble Somples requiredCDC and LAPST 

MOT]NT # 

L200r 
L20f.5 
L2405 
L2005 
L2005 
L2005 
L2005 
L2ms 
L2a05 
L2005 
L2005 
L2005 
L2005 
L20f5 
L2005 
L2005 
L2005 
L2n0s 
LzW5 
L2405 
L2005 
LzW5 
L2005 
L2005 
L2005 
L2005 
L2005 
L2005 

Lzffi5 
L2005 
Lz0f5 
LzO06 
L2006 
L2W6 
L2006 
L2006 
LaAM 
L2406 
Lz0f6 
L2006 
L2046 
L2006 
L2006 
L2006 
Lzm6 
L2006 
L2006 

A
 
A
 
B
 
C
 
D
 
E
 
F
 
G
 
H
 
I
 
J
 
K
 
L
 
N
 
o 
P 
a 
R 
s 
T
 
U
 
v
 
w 
x
 
Y 
AB 
AC 
AD 

AE 
AF 
AG 
A 
B 
c 
D 
E 
F 
G 
H 
I 
J 
K 
L 
M 
N 
o 
P 

PARTICLESAVAILABLEFOR ALLOCATION 

8
 
16
 
9131516
 
2 3t6
  
1 2212,4
  
I  330
 
|  2 432v36
 
|  2 33842
 
1434./.4548
 
4 7 1319U
 
2 4 6 7 8 9 10 r2l51617 18 19212325
 
t4
  
I
 
t2467
 
256710
 
4 8101115
 
3
 
234
 
8
 
r3678101416
 
23478910121314151617
 
|  2 3 4 5 6 7 I  9 1011 12141618
 
t23456789101r12'415
 
t23456789r0r2r31416
 
L 23 4 7 8 9101112131778
 
|  2 3 4 5 6 7 8 91011 121314151617
 
|  2 3 4 5 6 7 8 9101112131415
 
L 2 3 4 5 6 7 8 9 10 1l  121314151617 1819
 
202122232425
 
|  2 3 4 5 6 7 8 91011 l2r3r4t5[6
  
|  2 3 4 5 6 7 8 91011 12131415161718
 
|  2 3 4 5 6 7 8 9 1011121314151617
 
r24589101113141617
 
|  23 4 5 61213141718
 
|  23 6 7 8 910l l t4r6t7
  
t24567 891011121415
 
t4568911 r2r3r4
  
t23568111314
 
234678910t112r3
  
|  2 3 4 5 6 8 9 1012131415
161718
 
|  2 3 4 5 6 7 8 9 1011 1213141516171819
 
123467810r2r5
  
r23456891011
 
|  23 5 67 8 91011121314151618
 
2346789101113141516
 
23678910rr t2r3r41516
 
72345678911131415
 
123
 

conlinuedonpge lO 

reviews and will inform 
investigatorsof resultsas rapidly 
aspossible.Prospectivesample 
requestors may select samples 
from among those described in any 
issueof the Cosmic Dust Catalog 
or Cosmic Dust Courier series. 
However, reference should be 
madeto the sample availability 
table of this newsletter to check the 
status of each sample before it is 
requested. In addition,we 
encourageinvestigatorsto contact 
usin advanceof zubmitting their 
samplerequests if further 
informationis desired. 
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I LDEFReports 
I Avoiloblefrom 
I lhe Curotor 

Limited numbersof three 
reportsdealingwith theLDEF 
meteoroidandspace debris impact 
record are available from the 
Curator,NASA JSC (seeaddress 
below). These reports are: 

SeeT, Allbrooks M, Atkinson D, 
SimonC andZolensky M (1990) 
Meteoroidand Debris Impact 
Features Docwnznted on tlte l-ong 
Duration Ery o sure Facility. ISC 
Publ.24608, 586p. 

CoombsC, Watts A, Wagner J and 
AtkinsonD (1992)LDEF Data: 
Comparisonswith Existing Mod
e/s.NAS9-17900Final Report 1. 
42p. 

Allbrooks M and Atkinson D 
(1992)TheMagnintfuof Impact 
DatnageonLDEF Materials. 
NAS9-17900Final Report 2.82p. 

confinued ftom poge9 

L20tl A 7234 
L20rl B 1234 
L20rt c r234567 
I20tl D t23456 
L20tl E t234567 
t20rl F r23 
L20tl G r2345678910trr2 
L20ll H |  2 3 4 5 6 7 8 9l0r l l2r3 
L20tl I |  2 3 4 5 6 7 8 910117213]4151617 
L2017 J |  2 3 4 5 6 7 8 9 1011 12137475 
L20r1 K |  2 3 4 5 6 7 8 9 10 11 12t3l4r5r6r7 
L20tl L 1234567891011 
L2011, M r2346789101112131415 
L20r1, N | 2 3 4 5 6 7 8 9 10 11 t2131415 
L20tl o 23456 
t20rl P |  2 3 4 5 6 7 I  9 1011 1213141516 
I20tl a r234567891011 121314 
r20rl R 1245678910tt12t31.4 
12011 S 1234567891011 72r3r4 
L20t1 T r2345678910 
u2001 A 1 2 4 6101113 14 15 16 18 1920 
u2001 B 712t6 
u2001 c 2 3 5 9r2r31417 
u2001 D r23569r013141819 
u2001 E |  4 6 7 t t t2r31415r7 18 1920 
u20lt A t367891011 
u2011 c r689 
u2011 *A t2 
u20r3 A t2 
u2015 A 4567 
u2015 B t2456712t3t51617 
u2015 c |  2 3 5 67 9r012147517 18192021,2223 
u2015 D |  2 3 4 5 7 8 912t31415 1718Dn232,125 
u2015 E 5 611 r2l315 
u2015 F 4 7 8 91011 131417 18192122 
u2015 G 2567 
u2015 *A 123 
v20r7 A 36712 
u2018 A r23456 
u2022 A 1245 
v2022 B 3 6 7 8 9rr2022232.25 
u2022 c 3 4 5 61011 t2 151621 
u2022 D 510131617 
u2022 E 8 10 13 t4 t8 20 2t 2223 27 28 29 30 3l 
u2022 F | 2 7 8t2t4t51619 
v2022 G 4 5 6 t t  t2 15t62l22V1 
u2034 A | 4 5 6 7 8 9 t0 tr 12 13 14 15 161819202122 

23 
u2034 B 3 4 7 8 9 10 11 t273 t4r5 1617 19 
v2034 C 3 47 8 910111415161819 
u2034 D 5 6 8 9r0rrr2r4r516r7 
u2034 E L 4 6 7 t0 11 12 13 15 18 19202r 
u2034 F 5 7 9 rr r2r4r5 t6t9202223252829 30 
w7010 c 35 
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contlnued from poge l0 Highlightsof the 
w7010 
w7013 
w7013 
w7013 
w7013 
w7013 
w7013 
w7013 
w7013 
w7017 
w7017 
w7017 
w7017 
w70r7 
w7026 
w7026 
w'7027 
w7027 
w7027 
w7027 
w't027 
w7027 
w7027 

w7027 
w7027 
w7028 
w7028 
w7029 
w7029 
w7029 
w7029 
w7029 
w7029 
w7029 
w7029 
w7029 
w7029 
w7029 
w7029 
w7029 
w7031 
w7031 
w7031 
w7031 
w7032 
w7036 
w7066 
w7066 
w7066 
w7068 
w7069 
w7069 
w707r 

*A 
A 
B 
c 
D 
E 
F 
G 
H 
B 
C 
D 
F 
G 
A 
B 
A 
B 
C 
D 
E 
F 
G 

H 
r 
A 
D 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 
K 
*A 
*B 
A 
B 
*A 
*B 
A 
B 
A 
B 
*A 
A 
*A 
*B 
B 

345 
4 5 6 9t2t3t6t718t92021 
2 3 4 8t2t61819 
r345789rrr3r7 
3 5 6 10 t415 t6t7 
t256712t8 
r2371014151617 
457t213 141516 
3 6 7 8 9 t0 t213 15 19 2021 2223 
15 
|  3 4 6 7 8 9l0rr t2r6t7 
3 5 7 8r l l2r4 
r2678911 r2r3r4 
2 5 7 91116 
23 
t2 
2 3 6 71418 
11 16 
68911131516 
1 3 5 6 9 t r  r2t3t4r51617 18 

234513141516 
24 5 6 7 8 91013141516181920 
2 3 4 5 6 7 8 9 10 l l  121415 16r7 18192021 

22232425262728 
35678912131618 
r234567891011 r2r3r4 
1.2s6789101rr2r3 
234567 
| 2 3 4 5 6 8 9 l t tzt314 15 16 t7 1819 
67810151618 
10 
r2345689r0rr12r31516 
|  2 6 9r5 
r235681016 
t5678121316 
t235t21416t718 
23457910rr1215161720 
2 5 8 11 721314 15 t6 18 19 20 
3 
34567910111418t92021 
138 
346781011 l2r3r4 
I 
I 
23 
r234567 
r23456 
234 
34 
I 
t23 
t23 
2 
r23 

continued onpge 12 

Meleoroidond 
DebrisSessionsol the 
SecondLDEFPost
retilevolSymposium, 
June l-5,1992 

Meteoroidand debris investiga
tors on the LDEF presentedtheir 
latestresultsin 26 presentationsat 
the symposium. It would be impos
sible to presenta complete summary 
of the wealth of resultspresentedin 
thesepapers;the interested reader is 
urged to consult the symposium ab
stractvolume(NASA Conference 
Publication lW97, available ftom 
NASA Langley Research Center). 
Rather,we will discuss here a very 
few of the most interesting results in 
order to outline the currentlevel of 
our understanding of LDEF results, 
andpoint out ftuitfrrl areas for fur
therLDEFresearch.One could zum
marizetherezultsbysaying that with 
all we have learned about the par
ticulate environmentin low-Earth 
orbit (LEO) from theLDEF, aprin
cipal rezult is that we have a much 
better appreciation ofthecurrentlim
its of this understanding. 

Results from many LDEF ex
perimentsindicatesignificantirregu
laritiesintheparticulateflux in LEO; 
size-dependenceand direction rela
tionsilps for these grains are cur
rently unexplained.Modelingindi
catesthat these inegul arities are prob
ably due principally to man-made 
debris,althoughconfirmationof this 
hypothesis must await better com
positionaldata for impactor residues. 
The IDE (InterplanetaryDust Ex
periment,F. Singer, Univ. VA; D. 
Mulhollan4Insr SpaceSci. & Tech.) 
instmments(active for the first 9 
monthsof the LDEF mission)de
tected debris clouds, and apossible 
long-term time dependenceof 

confinued onpoge 12 
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conllnusdfrompoge ll 
impactor flux. Discussion at the 
symposium indicated that the latter 
interpretationof the IDE data con
ftadicts the interpretation of results 
ftom some other LDEF investiga
tions. Hopefully, examination of 
otherLDEF time-dependentexperi
ments will serve to resolvethis con
troversy. 

Several LDEF investigators @. 
Horz, NASA JSC; J.A.M. 
McDonnell, Univ. Kent) reported 
finding that a significant fraction 
(>l1Vo)of impact features on the 
LDEF trailing side is due to man-
madedebris, where pre-flight mod
eling had indicated there should be 
essentiallynone. Don Kessler pre
sentedcalculationsthatindicatedthat 
thisresultcould best be explained by 
apopulation of man-made debrisin 
higtrly elliptical orbits, with num
bers 2G30 timesgreaterthanprevi
ously estimated. Material in these 
orbits probably result ftom orbital 
transferstages, several ofwhich are 
knownto haveexploded,producing 
debris. 

LDEF investigators (D. 
Atkinson,POD Assoc., Inc.; M. 
Rose, Auburn Univ.) are now mak
ing the first aftemptsto model ex
pecteddamageto spacecraft compo
nentsdue to meteoroidand debris 
impactsas a function of exposure 
time. Comprehensive models have 
awaited the most recent fl ux calcula
tionsavailable from LDEF data-This 
work is one of the mostcritical that 
remains forlDEFworkers, andis of 
paramountimportanceto spacecraft 
designers. 

Resul8of continuing analyses 
of crater andpenefrationfeature 
morphologieson LDEF were 
reportedby manyLDEF investiga
tors at the symposium (J-C. 
Mandeville,CERT-ONERA;T. 
See, LocltreedESCO;M. 
Meshishnek,AerospaceCorp.;D. 

contlnued on poga 13 
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w7071 *A1 2 
w7073 A1 
w7074 A1 2 3 4 8 9 10 11 t21315 1618202124 2527 
w7074 B2 3 6 7 8 9 t2t5 16 t7 18192021222324 
w7074 c1 4 670tt t2r416 18 19 202t2223 
w7074 D2 6 8 9 t2t4t9 
w7074 E1 3 4 8 91018 
w7074 F1 2345781011141516 
w7074 G1 2 4 5 6 8 911 r31,4r5r6t7 
w7074 H2 5 6 7 11t213 t4 15 
w7074 I1 2 3 4 712t31,416 

llemized Lisling of Avoiloble 
LDEFSomples 

The SurfaceName,"Primary SurfaceName", or Surface is a six-
character designation for eachLDEF experiment surface. The first three 
charactersgivethe tray location(e.9"A01 would beBay A onRow0l). 
The fourth characteris always a letterdesignationfor the type of surface, 
calleda"Component".Thefinal twonumbers in each Surface Namegive 
the number of the specific surface. All of the experiment trays were 
composedof several to manyseparatesurfaces,all of whichwerenamed 
separately.Thus,the Surface NameC01801would indicate experiment 
E surfacenumber01fiom experimentBayC on Row 01. For additional 
informationconcerning these available LDEF surfacespleaseconsult 
MeteoroidaadDebris Impact FeaturesDrcwtunted on the Long Dura
tion Exposure Facility(JSCPublication24608),identifiedon page10. 

LDEFCORESAVAI1ABLEATJSC 

Surface Feature Layer Brlef Description Core Number 
Name Number Number of Inpact Substrate (Curatorial #) 

A01800, 4 GRAPHTTE COMPOS LD-I14 
A01E00, 5 GRAPTIIIE COMPOS LD-I13 
A0lE00, 8 GRAPHTXE COMPOS LD-l15 
A01800, 9 GRAPHNE COMPOS LD-l16 
A07800, 8 GRAPHIIE COMPOS LD-l17 
A07800, t4 GRAPHTIE COMPOS LD-I18 
A07E00, t7 GRAPTINE COMPOS LD-I19 
A07F01, 2 TAPE LTFT LD-65 
A08F0l, 2 TAPE LIFT LD.57 
A09F0l, 7 TAPE LIFT LD-8I 
AloF0l, 2 TAPE LIFT LD-76 
A1lF02, 2 TAPE LIFT LD-75 
Al2F01, 2 TAPE LTFT LD-46 
Al2Fol, 3 TAPE LTFT LD-47 
806F01, 3 TAPELIFT LD-61 
B06F01, 3 TAPE LIFT LD-84 
B06F01, 3 TAPE LIFT LD.85 
B07F01, 3 TAPE LTFT LD-56 

conllnued on page l3 
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B07F0l, 
B11F01, 
B11F02, 

3 
2 
2 

TAPELIFT 
rApELrFr 
rApELrFr 

LD-66 
LD_;; 
LD-41 

Kinser, Vanderbilt Univ. ; 

:il;1lillR. Tennyson, Univ. Toronto; M. 
tl*iti Zolensky,NASA JSC;M. Mirtich, 

c05F0l, 
c09F01, 
c10F01, 
c10F0l, 
c11F01, 
D05800, 

1 
l1 
I 
3 
3 

l5 

TAPEI.trT 

TAPELIFT 
TAPELIFT 

rApELrFr
rApE LrFr 
cuFoIL 

LD-77 

LD-60 

I{:1 
{"-_ii 
t-oi 
LD-32 

$Jll:tilNASALRC;R.Bernhar4Locltreed 

i1ili\irSCO). Theseanalysesareyielding 

ffi aqreatadvance_inourulderstanding 
lt$il| of particulateflux and trajectories. 
illirlffiJ.AM.McDonnellreportedthatcare

D05E0l, 
D06F02, 
D08F02, 
DO8F02, 
D10E01, 
D1oEO1, 
D10E01, 
D10E01, 
D12F0l, 
Dl2F01, 
E0lE00, 
E01E00, 
E05F0l, 
E05F02, 
EO6F0I, 
E08F01, 
E08F01, 
E08F0r, 
EO8F02, 
E09F02, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
810E00, 
E10E00, 
Er0E00, 

15 
2 
4 
8 
I 
2 
3 
3 
3 
6 

t63 
182 

1 
1 
1 
t 
4 
5 
I 
6 

8l  
85 
86 
88 
89 
9l  
92 
93 
94 
95 

108 
109 
110 
113 
115 
tt7 
L46 
L49 

TAPE LIFT 

AL-MYI-ARFoIL 

AL-MYLARFOIL 

TAPE LIFT 

TAPE LIFT 

rEFrroN 
]EFLON 

TEFI-ON 

TEFION 
TEFLON 

ALcRouNDsrRAp
rAPE LIrr 

TA'ELIFT 
AL-MyLARFoTL 

AL-MYr-ARForL 

rApErJFr
TApELTFT 
TEFLoN 
TEFLoN 

TAPELIFT 

TApE LrFT 
TApEuFr 
TAPELIFT 
TAPELIFT 
TAPELIFT 

TEFL9N 
TEFLoN 
TEFLoN 

rEFr.oN 
TEFLoN 
TEFLoN 
rEFI-oN 

TEFL'N 
TEFr-oN 
TEFToN 
TEFION 
rEFr'oN 

TEFr-oN 

LD-58 

LD-22 ffi tories with greaterresolution. 

LD-I8 

LD-70 

LD-83 

p-140 tijii$l immeOiatetuture.
I-D-212 

LD-205 

LD-1?8 
LD.158 

LD-87 liiijiil tui shape analyses of LDEFimpact 
:P :: liffi cratersftequently reveals small, but 
LD_;; i,ili:i:,lil.iilmeasurable,asymmetrieswhichcan 

LD-22 lg:lil:ilbeusedtodecodeparticulatetrajec

tp-li iitriiiiLl LDEF invesrigators agreedon 
,;-_; $ffi tneyoetulstrortageofcompositional 
io-+s ffil analysesofimpactorresiduesincra
LD-r63 [ii;!1;ilters(asaguideto elucidation of the 
LD-173 ffi natureof the impactor: meteoroid 

lR:: $liii$l*. debris).Resultsof manysuch 
r-D-;; ffi analyseswerepresentedat the sym
LD-s3 iiiiiiiii posium (R. Bernhardi E. Zinlaer, 
LD-s4 i$liiiillWastringtonUniv.;T.Bunch,NASA 
LD-5s Fi;ili,lenC;f.RadicatidiBrozolo,Charles 
lR:? ].i$l$iiln"a"s & Assoc.;c. simon, Ins1. 
t-p-liz ffiil SpaceSci.&Tech.)butmostpartici
LD-r8s lli|i::ilflpantsagreed that greateremphasis 
I-D-2r4 i\+ii-llshould be ptacedon this work in the 

rDli; $;1$$t Althoughthediscriminationbe
LD-155 "{.li'lil'iltweenmeteoroidsanddebriscanbest 
LD-148 tlir;lliilte madeon thebasisof impactor 

.-?y liil+IilteSOuechemistry,someparticulate 

fr-_ir-, $1$i$Oyrrycmodelingcanbeperformed 
LD-lzl $if1fflnow. Baseduponcraterdensitiesin 
LD-169 

-t]l,iliJ:fl
selectedlDEFfacingdirectionsand 

LD-166 i[:!i:'l:,.i.$orbital considerations, H. Zook 

:*-i:3 $,1ffiCNesaJSC)reportedconfirmation 
of the existence of B-meteoroids. 

LD-169 ffilil Zookalsopresentedananalysisthat 
El0E00, 
810800, 
E10800, 
810800, 
E10800, 
El0E00, 
E10E00, 
E10800, 
El0E00, 
E10E00, 
E10E00, 
810800, 
E10800, 
E10E00, 

154 
156 
158 
r64 
165 
168 
174 
L75 
r77 
178 
L79 
180 
181 
183 

TEFLON LD.17O 

TEFLoN lP-lqt
TEFLON I.D-I72 

TEFIJON LD-L74 

TEFI-oN LD-159 
TEFLoN !P-19?rEFI-oN ]?-l!l 
TEFL9N r-p-ioi 
TEFLoN LD-r6o 
TEFLoN P-191 

TEFL'N LD-i;i 
TEFLoN LD-r6r 
TEFIJON LD-162 
TEFLoN lP-ll9 

confinuedonwget4 

i.i.'il a controversial calculation. 

ffi concluded that approximately 90Vo 

iiri$tlilor the meteoroid impacts on the 
l.lffil r-orr shouldhaveresultedfrom 
1;::i$iflcomets(as opposedto asteroids). 
[1lg!JllTnis is a far higher percentagethan 
ffifl previousresultshaveindicated,and 

1i-]li$t This summary of themeteoroid 
llffi anO debris presentationsis intended 
$rltii!.to presentonly the flavor of the 

itiiiiil euents.Forfirnately,ail of these 
*iil$il conflnuedonpogel4 
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paperswill be more widely available 
in the upcoming Proceedings vol
umes. To receive theseproceedings 
publicationscontact: LDEF Data 
AnalysisOffice, Code 404,NASA 
LangleyResearchCenter,Hampton, 
vA23665. 

I LDEFMeleoroid 
I ond Debris 
I lmpoclSomple 
I Curotion 

A principal goal of the LDEF 
Meteoroid and Debris Special In
vestigationGroup(M&D SIG)is to 
further detailed research into the 
natureof particulatesin low-Earth 
orbit, andthe effects of theirimpact 
onto spacecraft materials.Towards 
thisgoal,we have carefully selected 
a large variety of space-exposed 
materialsfrom LDEF containing 
impact features, and returned them 
to the Curatorial Facility at the 
JohnsonSpaceCenter(JSC).LDEF 
surfacestherebyjoin lunarsamples, 
Antarctic meteorites, interplanetary 
dust, and surfaces from the Solar 
Mudmum and Palapa spacecraft as 
an additional source of extaterres
trial and space debris materials for 
scientific study. In addition,investi
gatorswishing to characterize the 
type and amount of spacecraftdebris 
will find materialsof interestthat 
canbeutilizedto address thesegoals. 

All selectedlDEF samples have 
been stored in the Facility for the 
OpticalInspectionof LargeSurfaces 
(FOILSLab). The FOILS Lab is a 
dedicatedfacility forthe storage and 
preliminary examination of space-
exposed surfaces, and occupies class 
10,000 clean room. The cleanliness 
of this facility thus exceeds that 

confinued on poge 15
 

El0E00, 
Et0E00, 
810E00, 
810E00, 
El0E00, 
E10E00, 
E10800, 
El0E00, 
El0E00, 
E10E00, 
El0E00, 
E10E00, 
E10E00, 
El0E00, 
El0E00, 
E10E00, 
E10E00, 
E10800, 
810E00, 
810E00, 
E10800, 
810E00, 
810E00, 
Er0E00, 
El0E00, 
E10E00, 
El0E00, 
Er0E00, 
El0E00, 
El0E00, 
E10800, 
E10800, 
El0E00, 
El0E00, 
El0E00, 
E10E00, 
E10E00, 
E10E00, 
810E00, 
810E00, 
El0E00, 
El0E00, 
E10800, 
810800, 
810E00, 
E10E00, 
El0E00, 
E10E00, 
El0E00, 
El0E00, 
El0E00, 
El0E00, 
E10E00, 
El0E00, 
E10800, 
Er0E00, 
El0E00, 
810E00, 
E10E00, 
810E00, 
El0E00, 

184
 
185
 
186
 
187
 
188
 
189
 
190
 
191
 
192
 
L94
 
195
 
198
 
199
 
200
 
203
 
204
 
208
 
209
 
210
 
2L4
 
2L5
 
2r7
 
2L8
 
2L9
 
222
 
224
 
225
 
227
 
228
 
229
 
230
 
231
 
232
 
233
 
234
 
236
 
238
 
239
 
240
 
241
 
242
 
246
 
249
 
250
 
?52
 
254
 
256
 
265
 
266
 
267
 
269
 
270
 
271
 
272
 
274
 
274
 
276
 
277
 
280
 
281
 
283
 

TEFI.ON LD-175
 
TEFLON LD-177
 
TEFLON LD-182
 
TEFLON LD-181
 
TEFLON LD-183
 
TEFLON LD-184
 
TEFLON uD-r79
 
TEFLON LD-180
 
TEFLON LD-180
 
TEFLON LD-209
 
TEFI-ON LD-I84
 
TEFI-ON LD-210
 
TEFI.ON LD-208
 
TEFLON LD-2IL
 
TEFLON LD-208
 
TEFLON LD-208
 
TEFLON l_D-2t3
 
TEFLON LD-213
 
TEFLON LD.2L5
 
TEFLON LD-193
 
TEFLON I.D-202
 
TEFLON LD-207
 
TEFLON LD-207
 
TEFLON LD-207
 
TEFLON LD-202
 
TEFLON LD-195
 
TEFLON LD-195
 
TEFLON LD-194
 
TEFLON LD-195
 
TEFLON LD-195
 
TEFLON LD-196
 
TEFLON LD-201
 
TEFLON LD-201
 
TEFLON LD-201
 
TEFI.ON LD-190
 
TEFLON LD-197
 
TEFLON LD-203
 
TEFLON LD-206
 
TEFLON LD-203
 
TEFLON LD-203
 
TEFLON LD-191
 
TEFLON LD-198
 
TEFLON LD-199
 
TEFLON LD-200
 
TEFI,oN LD-189
 
TEFLON LD-199
 
TEFI,oN LD-204
 
TEFLON LD-l86
 
TEFI.ON LD-186
 
TEFLON LD-l88
 
TEFLON LD-187
 
TEFLON LD-187
 
TEFLON LD-186
 
TEFLON LD-r27
 
TEFI.ON I,D-127
 
]iEFLON LD-128
 
TEFLON LD-t42
 
TEFLON tD-130
 
TEFLON LD-128
 
TEFLON LD-129
 
TEFI.oN LD-L43
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E10E00, 
E10E00, 
El0E00, 
El0E00, 
E10E00, 
E10E00, 
E10E00, 
El0E00, 
E10E00, 
E10E00, 
E10E00, 
810800, 
El0E00, 
E10800, 
E10E00, 
El0E00, 
El0E00, 
El0E00, 
El0E00, 
El0E00, 
Et0E00, 
E10E00, 
El0E00, 
E10800, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10E00, 
E10F01, 
E10F02, 
E10F02, 
El2E00, 
E12E00, 
E12800, 
812800, 
E12E00, 
812E00, 
E12F0l, 
812S01, 
F0lF0t, 
F02E00, 
F05F0l, 
F07F02, 
F07F03, 
F08F03, 
F09E00, 
F09800, 
F09E01, 
F09E0l, 
F09E0l, 
F09E01, 
F09E05, 
F09808, 
FO9EO8, 
F09E08, 
F09E08, 
F09E08, 
F09E08, 

284 
285 
286 
288 
289 
290 
294 
295 
296 
297 
298 
299 
300 
301 
303 
305 
306 
307 
308 
309 
3l l  
312 
313 
316 
318 
319 
320 
321 
322 
323 

4 
2 
8 
4 
5 
6 
7 
8 

16 
2 
8 
2 

49 
4 
2 
7 

5 
31 
31 
7 

16 
16 
t6 
19 
1 
2 

t4 
24 
25 
27 

TEFLON 
TEFLON 
TEFI.ON 
TEFLON 
lEFLON 
TEFLON 
TEFLON 
TEFLON 
TEFLON 
TEFLON 
TEFITON 
IiEFLON 
TEFI.ON 
TEFLON 
TEFLON 
TEFLON 
TEFLON 
TEFLON 
TEFLON 
TEFLON 
TEFI,oN 
TEFLON 
TEFLON 
TEFLON 
TEFLON 
TEFIJON 
TEFLON 
TEFLON 
TEFI.ON 
TEFI-ON 

TAPELIFT 
TAPELIFT 
TAPE LIFT 

WHITE-PAINIDAL 
WHITE-PAINTDAL 
WHITE.PNNTDAL 
BLKAI{ODUEDAL 
WHIIE.PAINTDAL 
WHITE-PAINIDAL 

TAPELIFT 
SCREW 

TAPELIFT 
TEFLONBLANKET 

TAPELIFT 
TAPE LIFT 
TAPE LIFT 
TAPELIFT 
ALTAPE 

STEELBOLT 
AL-MYLARFOIL 

1 AL-MYLARFOIL 
2 AL.MYLARFOIL 
3 AI-MYI-ARFOIL 

MI.JLTI.BLA}.IKET 
MI.'LTI-BLANKET 
MTJLTI-BLANKET 
MULTT-BLANKET 
MULTI.BLANKET 
MI.JLTI-BLANKET 
MULTI-BLA}.iKET 

LD-l31 
LD-I43 
LD-L44 
LD-156 
LD-L32 
LD-l45 
LD-141 
LD-141 
LD-I49 
LD-141 
LD-139 
LD-133 
LD-150 
LD-153 
LD-138 
LD-134 
LD-152 
LD-150 
LD-151 
LD-154 
LD-140 
LD-138 
LD-134 
LD-146 
LD-135 
LD-135 
LD-146 
LD-137 
LD-136 
LD-135 
LD.73 
t-D-72 
LD.79 
LD-5 
LD-6 
LD.1 
LD-8 
LD-4 
LD-3 
LD-5I 
LD.2 
LD.64 
LD-L26 
LD.71 
LD.63 
LD-67 
LD.80 
LD.33 
LD.35 
LD.N 
LD-28 
LD-29 
LD-30 
LD-31 
LD.36 
r-D-37 
LD-38 
LD-39 
LD-86 
LD-39 

providedby the class 100,000clean 
roomused to housetheLDEFduring 
integrationanddeintegrationactivi
ties. 

The accompanying tables list 
LDEF hardware received at JSC for 
curafion by August,1990, and which 
are still available for allocation and 
examination.A detailedlistingof all 
M&D SIGis givenwithin the M&D 
SIGPreliminary Report (JSCPubli
cation #24608, availablefrom the 
Curator). Most of these materials 
wereobtained directly fromthePrin
ciple Investigators(PIs) and the 
LDEF Project Office during LDEF 
deintegrationat KSC. A few addi
tional samples have arrived since 
that time, having been donated or 
loaned by the original experiment 
PI. We expect that more materials 
will be added to the curated materi
als list as time progresses. 
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I Investigotors 
I Who Hove 
I Received LDEF 
r Somples 

Dale Atkinson 
PODAssociates,Inc. 
Albuquerque, NM 
DonaldE. Brownlee 
Dept.of Asfronomy 
University of Washington 
Seattle, WA 
ChristianDurin 
CNES 
Toulouse, FRANCE 
Harry Dursch 
Boeing Defense & Space 
Group 

Seattle, WA 
DavidFelbeck 
Mechanical Engineering Dept. 
University of Mchigan 
Ann Arbor, MI 
John Gregory 
Departmentof Chemistry 
Universityof Alabama 
Huntsville, AL 
William H. Kinard 
NASA/Langley Research 
Center
 

Harnpton, VA
 
J.A. M. McDonnell 
PtrysicsLaboratory 
Unit for Space Sciences 
University of Kent 
UnitedKingdom 
Lawrence Mun 
Departmentof Metallurgical 
and Materials Engineering 

University of Texas 
El Paso, fi 
Seth Shepherd 
Arnold Air Force Base, TN 
PatrickTevlin 
Ontario Science Centre 
Don Mills, Ontario, Canada 
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Fl0F0l, 
Fl2801, 
F12E01, 
Ft2E02, 
FL2EO2, 
Fl2802, 
Ft2E02, 
FL2EO2, 
Fl2E03, 
F12E03, 
G25F0r, 
H03E00, 
H03E00, 
H03E00, 
H03E00, 
H03E00, 
H03E00, 
H03E00, 
H03E00, 
H03E00, 
H03E00, 
H03800, 
H03E00, 
H03E00, 
H03800, 
H05F02, 
H07F03, 
H09E00, 
H09800, 
H09E00, 
H09E00, 
H09800, 
H09800, 
H12E00, 
Ht2E00, 
H12800, 
Hl2E00, 
Hl2E00, 
Hl2E00, 
Hl2E00, 
H12E00, 
H12E00, 
Hl2E00, 
Hl2E00, 
Hl2E00, 

15 

TAPELIFT LD-74
 
AL-MYLARFOIL LD-19
 
AL-MYLARFOIL r-D-20
 

ALFOIL LD-15
 
AL-MYLARFOIL LD-25
 
AL.MYLAR FOIL LD-26
 
AL-MYLARFOIL LD-24
 
AL.MYLARFOIL LD-23
 

ALTAPE LD-16
 
ALTAPE LD-16
 

TAPELIFT LD-4tl
 
2 LEXAN SHEET LD-98
 
3 LEXAN STIEET LD-99
 
4 LEXAN STIEET LD-100
 
5 LEXANSHEET LD-101
 
2 LEXAN SHEET LD.95
 
3 LEXANSHEET LD-96
 
4 LEXAN SHEET LD-97
 
2 LEXAN SHEET LD-88
 
J LEXAN SHEET LD-89
 
4 LEXAN SHEET LD-90
 
5 LEXAN SHEET LD-91
 
6 LEXAN SHEET LD-92
 
7 LEXAN SHEET LD-93
 
8 LEXAN SHEET LD-94
 

TAPELIFT LD-50
 
TAPELIFT LD-49
 

WHIIE-PAINTDAL LD-10
 
WHIIE-PAINTDAL LD-11
 
WHIIE-PAINTDAL t-D-12
 
WHITE-PAINTDAL LD-13
 
WHITEPAINTDAL LD-14
 
WHIIE-PAINTDAL LD-9
 

2 LEXAN SI{EET LD-102
 
3 LEXAN SHEET LD-103
 
4 LEXAN SHEET LD-104
 
5 LEXAN SHEET LD-105
 
6 LEXAN STIEET LD-106
 
7 LEXAN SHEET LD-107
 
8 LEXAN SHEET LD-108
 
9 LE)(ANSHEET LD-109
 

10 LEXAN SHEET LD-l10
 
1l  LEXAN SHEET LD-l11
 
t2 LEXAN SHEET LD-LIZ
 

ALOVER SCREW LD-21
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IDEF PRIMARY SURFACESAVAILABLEATJSC ii::iiiiiil 
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Surface Component Material I KazuoYamakoshi$$tiiiil 
A0tc0l 
A0tc04 
AOlEOOA 
AOIEOOB 
A0lEmc 
AOIEOOD 
AOIEOOE 
AOIEOOF 
A0lEmC 
AOlEOOH 
AOIEOOI 
AOIEOOJ 
AOlEOOK 
AOlEOOL 
AOlEOOM 
AOIEMN 
A01E000 
AOlEOOP 
A01E00Q 
AOlEOOR 
A01E00s 
A0ls0lB 
A0ls0lE 
A0ls0lF 
A01S0lG 
A0ls0lI 
A0ls0lL 
A0ls0lN 
A0ls010 
A01s01P 
A0ls0lQ 
A01S0lR 
A01s0ls 
A01S02E 
AOISO2F 
A01S02G 
A0ls02I 
A0lso2J 
A0ls02L 
A0ls02N 
A0ls020 
A01S02P 
A01S02Q 
A0ls02s 
A0ls03E 
A0ls03F 
A01S03G 
A0ls03I 
A0ls03I 
A0ls03N 
A015030 
AOISO3P 
A0ls03Q 
A0ls03s 
A0ls04E 
A0ls04F 
AOISO4G 
A0ls04Q 
A02C0l 
A02C03 
AO2EOOAA 
AO2EOOAB 
A02s07c 
A02S08C 
A03c0l 
A03EM 

CLAMP 
CLAI\4P 
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ALUMNUM 
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AU 

continued on poge 

il*iiiiil Institute for CosmicRay
 
Research
t+$ilThe University of Tokyo 

Tokyo,Japan 
I Michael Zolensky 

NASA/JohnsonSpaceCenterffi 
Houston. TX ffi 

I Guidelinesfor 
I PreporingoffiilI Requeslfor LDEF 
I somptesi*iitH 

All of the LDEF surfaces ob
tained by the M&D SIGfor curation 
describedbelow are available for ffi 

$
allocation to qualifiedinvestigators. 
Each of these samples remainsthe 
propertyof NASA and/ortheorigi
nalLDEFPI, andits studyiscondi
tional upon regulations embodied in 
various memoranda between the 
original LDEF PI andNASA. Oneffiuniversalrequirement covering the 
studyof any LDEF surface is thatall 
data obtained will be publishedin 
theopenliteramreandalsoprovidedffi$
to the M&D SIG for entry into the 
LDEF M&D SIG database. Atl 
sanple allocations will be made for ffi 

ffi
aperiodof up to two years,with the 
samplesreturning to the JSC Curato
rial Facility at the end of that time. 

Scientistsdesiring to perform 
detailedresearchon LDEF samples 
curatedby the M&D sIG should i,r,ffi 
applyin writing to: 

$$H
CuratorLDEF Surfaces 
Code SN2 
NASA/Johnson Space Center 
Houston, Texas 77058 ffi
u.s.A. 
(7r3)483-sr28i+ffi 

contlnued onpge 18
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Samplerequestsshouldrefer to 
specifi c sample-identifi cation num
bers and should describe the research 
beingproposedas well as the quali
fi cations and facilitiesof the investi
gator making the request. All re
questsarereviewedby a sub-com
mittee of the M&D SIG, and are 
subject to its approval.Approvalof 
a sample request does not imply or 
includefundingfortheproposedre
search. Foreignscientistsare wel
come to requestsamples. 

Additionol Teflon 
Thermol Blonket Somples 

In addition to the one-third sec
tionsof each A0178 Teflon blanket 
curated at the Johnson Space Center, 
the remaining two thirds of each of 
theseblanketsisbeingmaintainedin 
Europeby ESTEC. Indivifu als wistt
ing information concerningthepos
sible analysis of portions of these 
blanketsshould contactProf. I.A.M. 
McDonnell,and send a copy of all 
communicationstoDr.K-P. Wenzel 
(seeaddressesbelow). 

Prof.J.A.M.McDonnell 
Unit for SpaceSciences, 
Physics Labs 

University of Kent,CT2 7NR 
United Kingdom 

Dr. K-P. Wenzel 
SpaceScienceDept.,ESTEC 
Noordwijk 
The Netherlands 2200AG 
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DQERJMENTTRAY 
E}GERIMENTTRAY 
D(PERIIUENTTRAY 
E)(PERIMENTTRAY 
DEERIMENTTRAY 
DGERIMENTTRAY 
D(PERIMENTTRAY 
ECERIT'ENTTRAY 
D(PERIMENTTRAY 
DCPERIMENTTRAY 
E(PERIMENTTRAY 
E'(PERIMENTTRAY 
DCERIMENTTRAY 
EOERIMENTTRAY 
E)(PERIMENTTRAY 
E}(PERIMENTTRAY 
E)(PERIMENTTRAY 
POERIMENTTRAY 
E(PERIMENTTRAY 
E)(PERIIYIENTTRAY 
E(PERIMENTTRAY 
E)OERIMENTTRAY 
DOERIMENTTRAY 
E)(PERIMENTTRAY 
E}(PERIMENTTRAY 
DCPERIMENTTRAY 
D(PERIMENTTRAY 
EEERJMENTTRAY 
E)(PERIMENTTRAY 
E(PERIMENTTRAY 
D(PERIMENTTRAY 
E(PERIMENTTRAY 
E)(PERIMENTTRAY 
E(PERIMENTTRAY 
DOERIMENTTRAY 
DPERIMENTTRAY 
E)(PERIMENTTRAY 
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ALUMINUM 
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TEFLON 
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ALUMINUM 
ALUMINUM 
ALUMINIJM 

TEFLON 
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AllcoE 
Al1EOOA 
AIIEOOB 
AllE00c 
AIIEOOD 
AlIEOOE 
AIIEOOF 
AI1EOOG 
AIIEOOH 
A1lE03 
AllE04 
A1lE05 
AllE06 
Al1S01A 
Al1S02A 
AI2CV} 
801C06 
B0lF02 
B01S05A 
B0ls08c 
B02F02 
804F02 
BOsEOOAA 
BO5EOOAB 
806F02 
BO6Hffi 
B06507A 
BOTEOOAA 
BOTEOOAB 
BO8EOOA 
808H04 
B08S0l 
808S02 
B08503 
808504 
B08S05 
B08506 
B08507 
808508 
B08S09 
809H08 
B0950lc 
B09S03A 
B09S04C 
Bl0F02 
Bl0s03c 
Bl0s04A 
Bl0s04c 
Bl0s06B 
BIOSOSB 
Bl lF02 
B11S0lA 
BIISOTA 
Bl2C0l 
B l2S03B 
c01c03 
c0lc06 
c0lcoE 
c0lE00A 
colE00B 
c02c03 
c02c04 
c02c05 
c03c01 
c03c05 
c03F02 
c04c06 
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t8 
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	o I Somple Requesl 
	All samplerequestsshouldbe 
	made in writing to: 
	Curator/Cosmic Dust 
	Code SN2 
	PlanetaryScienceBranch 
	NASA/JohnsonSpaceCenter 
	Houston,Texas77058 USA 
	Informationmaybe obtained by 
	telephonevia (713)483-5128. 
	Each request shouldreferto specific samples by their official identificationnumbersand should contain enough information to permitevaluationof the proposed study and the adequacy of the requestor'sfacilities. All necessary informationshouldprobablybe condensableinto a one- or two-pageletter,althoughinformative attachments(e.g.,copiesof pages from related proposals,reprintsof publications,flow diagramsfor analyses)are welcome. In 

	addition,a brief statement regardingthedesiredmethodof mountingor containerizingthe samplesfor shipmentto the requestorshouldbe included (see articleon "SampleContainersfor Shipmentof Allocated Dust Particles"onpages14-21of Cosmic Dust CourierNo. 4). Each samplerequestwill bereviewedby theCosmicDustCommittee (CDC),and the Lunar and PlanetarySampleTeam(LAPST), committeesof scientists thatadvise NASA on mattersrelatedto the curation and allocation of extraterrestrialsamples. The 
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	reviews and will inform investigatorsof resultsas rapidly aspossible.Prospectivesample requestors may select samples from among those described in any issueof the Cosmic Dust Catalog or Cosmic Dust Courier series. However, reference should be madeto the sample availability table of this newsletter to check the status of each sample before it is requested. In addition,we encourageinvestigatorsto contact usin advanceof zubmitting their samplerequests if further informationis desired. 
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	Limited numbersof three reportsdealingwith theLDEF meteoroidandspace debris impact record are available from the Curator,NASA JSC (seeaddress below). These reports are: 
	SeeT, Allbrooks M, Atkinson D, SimonC andZolensky M (1990) Meteoroidand Debris Impact Features Docwnznted on tlte l-ong Duration Ery o sure Facility. ISC Publ.24608, 586p. 
	CoombsC, Watts A, Wagner J and AtkinsonD (1992)LDEF Data: Comparisonswith Existing Mode/s.NAS9-17900Final Report 1. 42p. 
	Allbrooks M and Atkinson D (1992)TheMagnintfuof Impact DatnageonLDEF Materials. NAS9-17900Final Report 2.82p. 
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	Meleoroidond DebrisSessionsol the SecondLDEFPostretilevolSymposium, June l-5,1992 
	Meleoroidond DebrisSessionsol the SecondLDEFPostretilevolSymposium, June l-5,1992 
	Meteoroidand debris investigators on the LDEF presentedtheir latestresultsin 26 presentationsat the symposium. It would be impossible to presenta complete summary of the wealth of resultspresentedin thesepapers;the interested reader is urged to consult the symposium abstractvolume(NASA Conference Publication lW97, available ftom NASA Langley Research Center). Rather,we will discuss here a very fewof the most interesting results in order to outline the currentlevel of our understanding of LDEF results, an
	Results from many LDEF experimentsindicatesignificantirregularitiesintheparticulateflux in LEO; size-dependenceand direction relationsilps for these grains are currently unexplained.Modelingindicatesthat these inegul arities are probably due principallyto man-made debris,althoughconfirmationof this hypothesis must await better compositionaldata for impactor residues. The IDE (InterplanetaryDust Experiment,F. Singer, Univ. VA; D. Mulhollan4Insr SpaceSci. & Tech.) instmments(active for the first 9 mon
	confinued onpoge 12 
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	conllnusdfrompoge ll impactor flux. Discussion at the symposium indicated that the latter interpretationof the IDE data conftadicts the interpretation of results ftom some other LDEF investigations. Hopefully, examination of otherLDEF time-dependentexperiments will serve to resolvethis controversy. 


	Several LDEF investigators @. Horz, NASA JSC; J.A.M. McDonnell, Univ. Kent) reported finding that a significant fraction (>l1Vo)of impact features on the LDEF trailing side is due to man-madedebris, where pre-flight modeling had indicated there should be essentiallynone. Don Kessler presentedcalculationsthatindicatedthat thisresultcould best be explained by apopulation of man-made debrisin higtrly elliptical orbits, with numbers 2G30 timesgreaterthanpreviously estimated. Material in these orbits probabl
	LDEF investigators (D. Atkinson,POD Assoc., Inc.; M. Rose, Auburn Univ.) are now making the first aftemptsto model expecteddamageto spacecraft componentsdue to meteoroidand debris impactsas a function of exposure time. Comprehensive models have awaited the most recent fl ux calculationsavailable from LDEF data-This work is one of the mostcritical that remains forlDEFworkers, andis of paramountimportanceto spacecraft designers. 
	Resul8of continuing analyses of crater andpenefrationfeature morphologieson LDEF were reportedby manyLDEF investigators at the symposium (J-C. Mandeville,CERT-ONERA;T. See, LocltreedESCO;M. Meshishnek,AerospaceCorp.;D. 
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	llemized Lisling of Avoiloble LDEFSomples 
	The SurfaceName,"Primary SurfaceName", or Surface is a six-character designation for eachLDEF experiment surface. The first three charactersgivethe tray location(e.9"A01 would beBay A onRow0l). The fourth characteris always a letterdesignationfor the type of surface, calleda"Component".Thefinal twonumbers in each Surface Namegive the number of the specific surface. All of the experiment trays were composedof several to manyseparatesurfaces,all of whichwerenamed separately.Thus,the Surface NameC01801would in
	LDEFCORESAVAI1ABLEATJSC 
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	Layer 
	Brlef Description 
	Core Number 
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	Name 
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	Number 
	of Inpact Substrate 
	(Curatorial #) 
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	LD-56 
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	B07F0l, B11F01, B11F02, 
	B07F0l, B11F01, B11F02, 
	3 2 2 
	TAPELIFT rApELrFr rApELrFr 
	LD-66 LD_;; LD-41 
	Kinser, Vanderbilt Univ. ; :il;1lillR. Tennyson, Univ. Toronto; M. tl*iti Zolensky,NASA JSC;M. Mirtich, 

	c05F0l, c09F01, c10F01, c10F0l, c11F01, D05800, 
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	$Jll:tilNASALRC;R.Bernhar4Locltreed i1ili\irSCO). Theseanalysesareyielding ffi aqreatadvance_inourulderstanding lt$il| of particulateflux and trajectories. illirlffiJ.AM.McDonnellreportedthatcare
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	A principal goal of the LDEF Meteoroid and Debris SpecialInvestigationGroup(M&D SIG)is to further detailed research into the natureof particulatesin low-Earth orbit, andthe effects of theirimpact onto spacecraft materials.Towards thisgoal,we have carefully selected a large variety of space-exposed materialsfrom LDEF containing impact features, and returned them to the Curatorial Facility at the JohnsonSpaceCenter(JSC).LDEF surfacestherebyjoin lunarsamples, Antarctic meteorites, interplanetary dust, and sur
	All selectedlDEF samples have been stored in the Facility for the OpticalInspectionof LargeSurfaces (FOILSLab). The FOILS Lab is a dedicatedfacility forthe storage and preliminary examination of space-exposed surfaces, and occupies class 10,000 clean room. The cleanliness of this facility thus exceeds that 
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	providedby the class 100,000clean roomused to housetheLDEFduring integrationanddeintegrationactivities. 
	The accompanying tables list LDEF hardware received at JSC for curafion by August,1990, and which are still available for allocation and examination.A detailedlistingof all M&D SIGis givenwithin the M&D SIGPreliminary Report (JSCPublication #24608, availablefrom the Curator). Most of these materials wereobtained directly fromthePrinciple Investigators(PIs) and the LDEF Project Office during LDEF deintegrationat KSC. A few additional samples have arrived since that time, having been donated or loaned by t
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	Group Seattle, WA DavidFelbeck Mechanical Engineering Dept. University of Mchigan Ann Arbor, MI John Gregory Departmentof Chemistry Universityof Alabama Huntsville, AL William H. Kinard NASA/Langley Research 
	Center. Harnpton, VA. 
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	All of the LDEF surfaces obtained by the M&D SIGfor curation describedbelow are available for 
	All of the LDEF surfaces obtained by the M&D SIGfor curation describedbelow are available for 
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	allocation to qualifiedinvestigators. Each of these samples remainsthe 
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	propertyof NASA and/ortheoriginalLDEFPI, andits studyisconditional upon regulations embodied in various memoranda between the original LDEF PI andNASA. One
	propertyof NASA and/ortheoriginalLDEFPI, andits studyisconditional upon regulations embodied in various memoranda between the original LDEF PI andNASA. One

	ffi
	universalrequirement covering the studyof any LDEF surface is thatall data obtained will be publishedin theopenliteramreandalsoprovided
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	to the M&D SIG for entry into the LDEF M&D SIG database. Atl sanple allocations will be made for 
	to the M&D SIG for entry into the LDEF M&D SIG database. Atl sanple allocations will be made for 
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	aperiodof up to two years,with the samplesreturning to the JSC Curatorial Facility at the end of that time. 
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	i,r,ffi 
	applyin writing to: 
	applyin writing to: 

	$$H
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	Samplerequestsshouldrefer to specifi c sample-identifi cation numbers and should describe the research beingproposedas well as the qualifi cations and facilitiesof the investigator making the request. All requestsarereviewedby a sub-committee of the M&D SIG, and are subject to its approval.Approvalof a sample request does not imply or includefundingfortheproposedresearch. Foreignscientistsare welcome to requestsamples. 
	Additionol Teflon Thermol Blonket Somples 
	In addition to the one-third sectionsof each A0178 Teflon blanket curated at the Johnson Space Center, the remaining two thirds of each of theseblanketsisbeingmaintainedin Europeby ESTEC. Indivifu als wistting information concerningthepossible analysis of portions of these blanketsshould contactProf. I.A.M. McDonnell,and send a copy of all communicationstoDr.K-P. Wenzel (seeaddressesbelow). 
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	The Netherlands 2200AG 
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