REPORT DOCUMENTATION PAGE

Form Approved
OMB No. 0704-0188

Public reporting burden %or this collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing this collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including stygestions for reducing this burden to Department of Defense, Washington Headquarters Services, Directorate for Information Operations and Reports (0704-0188), 1215 Jefferson Davis
Highway, Suite 1204, Arlington, VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shali be subject to any penalty for failing to comply with a
collection of information if it does not display a currently valid OMB controt number. PLEASE DO NOT RETURN YOUR FORM TO THE ABOVE ADDRESS.

1. REPORT DATE (DD-MM-YYYY) 2. REPORT TYPE
Technical Papers

3. DATES COVERED (From - To)

4. TITLE AND SUBTITLE

Dleps >

5a. CONTRACT NUMBER

5b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

, /
6. AUTHOR(S) \ v W\

5d. PROJECT NUMBER

2303

5e. TASK NUMBER

macs

5f. WORK UNIT NUMBER

34S 709

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES)

Air Force Research Laboratory (AFMC)
AFRL/PRS

5 Pollux Drive

Edwards AFB CA 93524-7048

. PERFORMING ORGANIZATION
REPORT

9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESS(ES)

Air Force Research Laboratory (AFMC)
AFRL/PRS

5 Pollux Drive
Edwards AFB CA 93524-7048

10. SPONSOR/MONITOR'S
ACRONYM(S)

11. SPONSOR/MONITOR'S
NUMBER(S)

Plo 0t se0 G)’}"\b}*

12. DISTRIBUTION / AVAILABILITY STATEMENT

Approved for public release; distribution unlimited.

13. SUPPLEMENTARY NOTES

14. ABSTRACT

20030129 229

15. SUBJECT TERMS

16. SECURITY CLASSIFICATION OF: . 17. LIMITATION
OF ABSTRACT

a. REPORT . ABSTRACT C. THIS PAGE

Unclassified Unclassified Unclassified

18. NUMBER | 19a. NAME OF RESPONSIBLE
OF PAGES PERSON

Leilani Richardson

19b. TELEPHONE NUMBER
(include area code)

(661) 275-5015

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std. 239.18




MEMORANDUM FOR PRS (In-House Publication)
FROM: PROI (STINFO) ‘ 10 April 2001

SUBJECT: Authorization for Release of Technical Information, Control Number: AFRL-PR-ED-VG-2001-078
Fajardo, Mario, “Chemistry and Spectroscopy in Solid Parahydrogen”

U. Wyoming Chemistry Dept. Seminar (Statement A)
(Caramie, WY, 20 April 2001) (Deadline: 20 April 2001) : ‘

1. This request has been reviewed by the Foreign Disclosure Office for: a.) appropriateness of distribution statement,
b.) military/national critical technology, c.) export controls or distribution restrictions,

d.) appropriateness for release to a foreign nation, and e.) technical sensitivity and/or economic sensitivity.
Comments:

Signature - Date

2. This request has been reviewed by the Public Affairs Office for: a.) appropriateness for public release
and/or b) possible higher headquarters review
Comments:

Signature Date

3. This request has been reviewed by the STINFO for: a.) changes if approved as amended,

b.) appropriateness of distribution statement, c.) military/national critical technology, d.) economic sensitivity,
e.) parallel review completed if required, and f.) format and completion of meeting clearance form if required
Comments:

Signature Date

4. This request has been reviewed by PRS for: a.) technical accuracy, b.) appropriateness for audience, c.)
appropriateness of distribution statement, d.) technical sensitivity and economic sensitivity, e.) military/
national critical technology, and f.) data rights and patentability

Comments:

APPROVED/APPROVED AS AMENDED/DISAPPROVED

PHILIP A. KESSEL Date
Technical Advisor
Space & Missile Propulsion Division




Arewrung
eppd prjos ur syuedo(q 1e[nod[oN JO Ad00s01100dS T "9 YSIH

sprjos tHd pado 1v pue ¢
m@:,om (cgd) uaSoipAyere Juaredsuel] jo uonisoda(y rode prdey

Acuwo%%m PI[OS UI SWOMY) 1doouo) mﬁmzumoi PLoSoAID IN(HH
wea |, syue[[adolJ prjosoki)

puryer mcaavo®ov§§ olew

089L-PTSE6 VO €AV SPIBMPH TSk Bplel.
ISUd/ TV ‘A101EI0qER T (2IeOSNTAVS

opiele “q OLIRIN

ud30IpAYRIC ] PI[OS
ul Adods00)d9dg pue Ansrudy)

100Z 14V 07 “AM v.u_:::mw_ Dunuod g Jo Anstaaiun ‘Ansiwoy) jo juounaedacy




suondiosqy Y[ uedo( :SurwodAm ‘N @) vosiepuy (
AnAnoy I peonpur-juedo(] :99SSoUUd], ‘) @) 9PUIH [
:S10SS9]01J SUNISIA Jowwng

\aoomobommm 1 uonnjosay Y3 ') 010AT[ @) 9SOWOIN "L,
| 1SJ0YRIOQR[[0)) [EUINXH

$19)SN[D) WINIRE] '] U0IIULLJ @) UULWYdT I 29 SI[09S ‘D

SuonR[NWIS O[IB)) JUOTA [RISIUI-UIed :Yei) "N @) YOA "D

S[BIU9)0 ] UOTORINU] CH/d PUR[AIRIA ‘N @) IOpUEXA]Y ‘N

soxordwo)) T/ 2 TH/IV :sunjdol suyo( () uerdipse “d
:$101081U0)) SOOIV

(K1091]) 9SnOY-ul) JJoysue T 1919 ‘zyeog AJId[ ‘Ayooys JJof

| : (901n0S WOJE { [RWIA)) UOSIET (g
ey, wonrs pue PSO¥RA "H SI9YIA ‘opreleq H OLBIN

N ]

wed . m::w:@aohm PI[OSOAID)

1007 1AV 07 ‘AM ‘@1weier ‘Gunuodp jo Aisioatuny ‘Anstway) jo juounedo(




¥

[(2661 10X MAN “A3[IM) Sruewa[y uoisindoi 193007, ‘UoNns" ']

syueffadoid aseyd pasudapuod
3eIp OTWRUAPOISE SSI] <=

sy[ue) I1Y31] 29 I9[eWS <= ANSUIP JOYIIY

:d ‘KISt

mm.mm\/.u %w X A.%W,v\/uo

Spu0das,,  <P°A> 08 =

(ygrom Em:omoﬁ / @mﬁsgﬂa o)) = ¥

:d51 “asndy o1y199dg

 JLIIIA JO SIS UBULIOLId yuepdoag

1002 11dy 07 “AM ‘O1were ‘Fuinokp Jo Asroatun ‘Ansnusy) jo juswiiedag




CH PI[OS UI SI9ISN[O pUB SWIOJR [RJOW A
| U9S0IPAY Ol[[BjowW

1N (OINSNYN TH/PO 879) | SOTf[RloW-UoL,, A
(,,09V ‘,,gVv) suonesip
(0D,) seroads urds-ygiy
(H) uelo1pAy orwoje pozirejod-urds
(+%9H pue .oH) wniay jo[din o[qejsejow
("H) uoSoipAyeno)

maoocov INAAH @msosﬁo\ﬁum (06612) A6 4

(B/18 9°C) SY/MIN 0°ST < ®HV 2081l INAAH
(3/189 0°¢) 8Y/IN 97T = “HV ‘HT/XOT
HT/XOT uey) 10)39q SUBdW  AJRUOIINJOAY,, 4

sydsouo) WAHAH
(ATRUONIN[OAT,, *SA AIRCUOIIN[OAIY,,

100C 14dy 0T ‘Am ‘SrwereT ‘Guiwokp, jo Lisiaatun “Ansiway) jo juauniedag




006G~
1 L 6'¢c- = (B/1eoy) 1y i
_ —_ mOm_dso —_ — 00V- s
] - &
- o |
R . Q.
Q)
§ - 00e- 3
. - >
()]
] - 0
- . w
- - 002- %
5)
] | | I 3
: 1 ze- = (Beo) ™1y [ go1- g
1 Oq%y - =
| : . [0}
] oy L oy _ o1, 0 3
Loy I
- - 00}

'SI9ISN[O puk SWOJe [eIW SB YIoNs $910ads o110310U9
91018 0]  Jeriajewr Surgeyded,, © se uo30IpAy prjos o1ua30A10 asn)

3daduo)) syuepdoag prjososid)

100Z 1Mdy 07 ‘AMm ‘d1weie] ‘Buimokpy Jo AystaAtun ‘Ansiway) Jo uaweda(




(%€+) 9T¥ (%1-) 00%

(249+) 8¢t P0P
(%%9-) 08¢ (%L+) 0Et cob
(%ET1+) PSP (%1+) LOY
(%¥1+) 09t (%1-) 00%
(%TT+) €6t (%9+) LT
(%ST+) SOF (%97+) 80S (%1+) LOV
(%8Z+) STG (%87+) STS (9%S-) 18¢
%017
%S TXOT%ON  TXOT(%SN
‘doxdouowr - Swo)e se ~ 9)e)s paepue)s ul

VISd L'+1 ="""d “VISd 0001 = """""d
(a8ueypd o) spuooas ur ‘U ‘ospnduwr 913109ds [9A9] BIS

(Ae[ow o, G) SJJOARJ IANIPPY WOy

1007 1Ay 07 ‘A ‘orumiet ‘Guiwodpy Jo Ansioatun ‘Ansiway) jo wouneda(

3N
1]

H

v
IS
°d

d

D
quou

JANIPPY




| (%001+) W/ ¢p1°0=d
— (4w Aeydsip 99s,) H. W €8 /1V 3w Q¢
@15205 “H Suo mooﬁmoh woje [y Yoed awnsse

g WO T = A THANY %S ojduexy

‘qe] ano ut sajdures wo | ~ sonpoid sojdures dn-3[ed5

.mwﬁougm oﬁow.ﬁwﬁﬁ JO SuOnenuadu0d 29Njosqe QINSLIIN &

'SOANIpPE d110310u0 padder) Jo UONENUIIUOD

Teowr o4¢ Sururejuoo (oz1s Aue) sojdures us3oIpAy prjos BN «

muﬁﬁo [qO syueqpdoxd pIjoSOAL)

1002 1Y 07 ‘AM ‘@uueie] ‘Fuiwokm Jo Liseatun ‘Ansiuay) jo uownedog




I PR e aseyd
UOFTOIPAY PIOS —f— IDAV] LOTIIDDV e S
, . o : S0

WNNORA UT 9)B1)SqNS P[00 WnI[dy pinbi| © 0jU0 ses amwo%\ﬁﬁmm
pajooo-a1d pue Jodea woje (e Jo uonisodop todea prdey

auachnaﬂ spue[edo.ag prjosoLi))

1007 114y 07 ‘AM ‘@nueie Funuodm Jo Ljsrearun ‘Ansiuy) jo juowiedag




) | .,_zl_.cvmam «
poq CW+H+XH < W+H+X

| IN+X'H <
uopora W+H+XH < W+H+X
| :._vm <«
UOEUIqUOdA] W+7X < W+X+X

oonoexd ur -,

SWO). PAJR[OS] | dx - S=7~  ‘Hd+X
| , - Aeopt

‘Hd pijos unpim suondey yuedo(

100Z 11dy 07 ‘AM “nwereT ‘Furuop Jo Ausioatun ‘Ansiway) jo juaunsedog




[(096T ST1OA MAN] OIUSPEIY) S[BoIpey] 221, jo Surdder], pue uonEWIO,],, ‘eproig "Jd'H pue sseq 'IN'V]

‘SFI ‘18 SAyg WAy L *(6G6T) £ € ‘BUBIUOM

‘oI IUnWIu 00 IJNBATIT q

- £yiiqradonsns opoudswr = GIA £ £IJOUIIOIBO = [BD
tgyglyeue paxelyulr = YT tmoyonpoxd njzs uz orpiiojoyd = AN cuomonpoad mnizs U
AB1 suruIid = A (S[UOIPBVI SNOSsEd JO UOI}BSUIPUOD puduei = sud 1sUO0IVIAIIqQYV »
(BeGeT) 1P 22 TIVM usu ‘4 9000°0 SEL i 28
quisaduy "I uSH ‘AN T0'0~ S[OYOOTV HOYL
(gg6T) Is[BPUIg PUE UOSIIETIAL wusE 4 T0°0 *TIN (D*HN ‘K
(gge1) IS([BUIg PUT UOSIIVIAL usm ‘A T0°0 O*H H
(GGGT) 710 72 MOYSFUTALT. US4 T°0 O*H—"OTDH LR
(8G61) FUpavil puv 2[00 | WSHL ‘STH 1°0 SELN N
(vgg6T) 1P 22 TIBAA sy ‘A 1°0 YHO p2i 8
(B6g6T) 1P 72 TIBA R% (10 e 170 YHO EHO
(GGGT) Id[IBRUWE PUB VOSSTIIHIA R3 £=10 S . G0 HOODH IO
>VBUBIUO L S ‘88O | FO0-T0 0 .
(8G61) wuwluUO, vo ‘s £00<
(ae6g61) "17 22 1I¥m USH L €0°0
(9g6T) 9N pUB VPIOILL 180 ‘swD zZ°0
(6g61) ‘1P 12 LONUTIN [wo ‘swr) ¥ N N
qUON8ZUTAVT “H HUSH A 9°0 H(HO)®D aoO
(9G6T) BN PUE BPIOIEL 180 ‘s8vr) T~
T (8961) ssug pue ASAIS UL ‘swr) o>
- (696T) 1P 72 JONTITIA 190 ‘sey) 0Z—% 0 O
»91BUWT)}ES speoIp®a
EPYeERERECHY | AHOMMHWMVOHQ ....QMD xod unmuadu\.ﬁ 18oIPBY
Jo POUILIN 1o
AELEOdEY] SI1VOIAVY EAH J0 SNOLLVHELNIADNOD
X1 AITIV.L
AMLNGENII 0 AHITOAD <LOT

AnppuiLiofe)) Jo S[rJg Y L

100Z 1dY 07 ‘AM OnueieT ‘Fuiuokpy Jo ANsmealun ‘Ansiwoy) jo yowneda(




"(€661) 01T ‘86 SAUJ "way) ‘[ ‘oprefe,] AN

<o

TawvT

(€661°) Wweagei( [ByuwdwWLRdxy

1002 1AV 0T ‘A ‘@nuuire ‘Guiuod g Jo AjisioAtupn ‘Ansiwoy) jo yuounseday




"(€661) 011 ‘86 SAYJ "way) ' ‘oprele,] TN

(Wwy) yabBuasrTaanem
ose 0GL (o] 1] 0Gs oSt 0GE

S 0
-~
o
5
v 90
. wm
S Vil z
| =.
n
w
L0
o
=)
8°0 &
w

‘qu aind ——

O [ + 20UR_JJIp —

101 = p ““Hu/IT Jo Windddg UOISSTWISUR.L],

1002 1My 07 ‘AM “@twele Fuiwodp jo Ausioatun ‘Ansiwsy) jo juawnieda(




[(0861 ‘Aorayiaq nmmu.ﬂ U (1) ASI3T UOTSN,] 10] Sorj1ad0T ] UaSOIPAT] ‘S1on0g Dl

Joe[g-umoiq anbedo A19191dwos
B 9q ued mmﬁzﬁmio :owo%%: JO JoAR[ YOIy}l [ © 19X

i91 [ POIRWIISO UR " XOPUI JAIORIJAI
MO SII ST 93 0] pIey 0S ST [B)SAID U930IpAY poos © Jey} UOSeAI Y],

(€8 "d) 3uraeds Y3y apreIsda)

. 20US s30npoId sed ) woiy 97991]
@&8 B J[oW U} WOJJ AJMO[S UMOIF SAeM[R dTe S[B)ISAI0 poor) “Ajrjenh
Y31y Jo s[e3sAo us3oIpAy Surmold o) 1Ie 9[qeIdpISu0d © SI 919N ],

(18 'd) HH1pend) pue Fuimoan) [eIsAI)

UI30IPAH PI[OS Ul SuLIdedS [BIndQ

100T 11dY 07 ‘AM ‘oruieie ‘Supwiodp jo Asioatun ‘Ansiwoy)) jo yawnedag




[(0861) €6€ TS SAUJ "POIN “AdY ‘BIDATIS “I'T]

uaboipAH 884}

Nw‘.rlv.lli.lm ]O S|9A9] |DUOI}DIOY

(l+L2) C

1=1 o _oel
Couo 1 Hound
EE T o
WA
4 i 6
-t | Nxm 05 @
o e m (S
-+ "
n
ot
|
|
|
|
|
|
|
7 )
“
;
“
| ajnd8jow
"
I
]
i

C

uds0apAy-eaed pue -0y}.io
1007 [1dy 0T ‘AM ‘erueie] .ms_:._o\AB Jo Anstoarun ‘Ansiwoy) jo yuauaedag




(6661) 9T61 ‘0L "wunnsuy ‘10§ "AY ‘oprefe, qIN pue Wey, 'S
(8661) LETY ‘801 "SAYJ "woy) ' ‘Wwe], S pue oprefe,] “H'N

1.02.S0AuUD
JayJdanucd dyo

103 S0AUD
uolisodap 8

SIX0
yooido
UIow

(L6612) spios ‘Hd judaedsuer], AreondQ
dredS-wery jo uonisoda( 1ode A prdey

100C :.:_<. 0T ‘AM ‘onueae ‘Gupurodpy Jo Lnsraatun ‘Anspiuoy) jo yuaunaeda




[(000T) 6L06 ‘€11 "SAUJ "WwoYD) *[ “TOPUEXY "H'IN PUB ‘YIOA “y'D ‘Suef S ‘ourrwunry] ¥ []
'(0002) L906 “€TT "SAYq “woy)) [ ‘oprefe,] “H'IN Pue ‘950 "A'IN “T[OBIN ‘A ‘W 'S

(wu) ybusjanem winnoea (wu) Emcm_m>,m>> wnnoea
09¢ - GG¢ : 0S¢ 5 44 0¥¢c 0ce 0og¢ 08¢ 09¢ 1174 0¢c 00¢ 081
_ 1 1 1 1 _ 1 1 1 1 _ L L 1 L » 1 i 1 1 _ i3 _L 1 1 — i 1 1 _ 1 1 L _ 1 1 1 _ 1 1 1 ~ 1 1 i _ i 1 L O0.0
1 s1suBew yym i
- - ] - 500
N B I
] -1 sjsubew ou
rx 4 B - 0L0
@ -
3 -
_ _ =z i .
L o B O
o - - Gl'0 ©
3 . - o
- 5 - a_
i - T ] L =
, oA - 3
] < ] - 020 §
0 i I ~
] - 8 -
i - - - 620
A i AN A A ‘
] o - o @ e - 0€°0
o > 0 vl i
1 : 0 T, 1 -
3 : 12 3 3
T Y T T i T T T T ] T T T T l T T T T LN LA L L I B Y R BN (L NN S B B | LA LE m.u.m”.o

(wrux gap) ‘{gd/g yo £Ad03s0ayd3dg s1uo.d9ry

1002 11V 07 “AM ‘onweieT Guiuop jo Lusioatupn ‘Ansiway) jo juawpedoq




‘(0002) L906 ‘€Y1 'sAyd "woy)) ‘[ ‘oprefe,] N pue ‘9soa( ‘TN “JR[OBIN ‘N ‘Wel 'S

2)JeuIpioo9 jeuoljelnbiuod

(d)de,sz 9 >
C
Ko}
1]
0
£ o
o=
o o
2 o
= 3. o
c o o
,_ ? & g
, O] [
” 3 o o
o o’
/ : :
= @
(s,)se,sc 9 = &
3 <<

tpd/gq 10y :c.S.EU SITWBUAPOIOYJ

100Z 1Ay 07 ‘AMm ‘OrueieT ‘Fuiwokp Jo Lisidaiun ‘Ansiway) jo juatnneds(q




'(0007) L906 ‘€T "SAYJ "woy)  ‘oprefe,] H N Pue 9soyo( "H'IN “RIOBIN A ‘WEL S

(wu) yibusiaaem wnnoea

09¢€ O0O¥E 0ce 00 08¢ 09¢ Ovec 02¢ 00¢ 08l
il _ 1t — i1 1 ~ 1 11 _ Lt _ 11 _ S | _ L1 1 _ 1t
7 - 00

©) [

('sqe) (1/°)° Boy

suondiosqy ‘Hd/g jo Suryoeajqoyoyy

100T 11dy 0T ‘A ‘stweie Funuokp jo Lsioann ‘Ansiwoy)) jo justupede(




(00027) L906 ‘€TT 'sAyd "woyD " ‘oprele "IN pue ‘0soyo( "IN TO[9BIN ‘N ‘W] 'S

(,.wo) Jequinuanem

G091 0094 G654 0661

('sqe) (/%) Boj

- Gl

‘Hd/PHg Jo en)dddg uonaosqy I

1007 11dy 07 ‘AM @lwereT uiwodp Jo Aisioaiun ‘Anstway)) jo juawedac

L



WO ¢ =Y @ s-,Wwo 0 ~ VD
‘Iy ul swoje [y padden 10919p 01.
y3nous isnf ‘Swr ()] ~ 219Mm el

]V JO s3uIpeoj ssew [BI0], 4

‘swole ¢ [ewaay) 9onpoid oy -
110]J9 66 A1 INO UO pase(q S92INos
uoneiodeAs juawe[l} ud)ssun)
ormeruiwt guisn QA uesoyg

'91e1ISQNS uonIsodap ) 0} PITIAT[SP
“Inoy-, wo /W Q°G JO XN[J SSeUl © 0} S9je[sue) SIY) ‘SWoje [y 10
‘9jensqns uonisodap oy je s- LU0/ OTXE = WAdHe 1O XN[J € d1mbax

‘Inoy/w | Jo 9ye1 y3moisd ojduwres e pue [oAd[ Surdop o, SV 4

'$32.n0S INAHAH XN YSTH 10J yududarnbayy

100Z 11dy 0T ‘AM ‘@nuele ‘Gunuokp jo Lnsoatun ‘Ansiway) jo jusuniedscy




1190 OISTIET waOWNS IdA 241 JO d1vwiayag :g- | 2m31g

guipjaus
guipjaiys  1edH
JesH
ajdnooowiay P

ysia poddng NEd

luswie)i4

l

s- Wo/f 0] &V <= 10} 01X8 =~ (IV)™d < Do 00T] =L
(4 31 3

“UOTRIUSLIO [RIUOZIIOY Ul [V 8 O] =
SpIoYy 2[qIonIo Ngd <101eiodeAd [y [LI0IOWWO0d PIseydind

$92.1n0S JAAAH Xn[A YsIH

1007 1Ay 07 ‘AM Qnueie] Tuiwodm Jo Ausioapun ‘Ansiuay) jo 1wsunaedaqy




(wu) yibusjonem

1 ‘qwooai-jsod I
i oL |
] - G0 o
1 5
; 3
w
123
O
3
: ré w.
n
- - 0L
\\\i-\ gt —\
AN AN o
4 ELN W w l-
a2 . D_..c (0]
| n g = L
1, T 3.
] T o 2L
T T T T _ T 1 T T _ T T T T _ T T T T m.—\

‘SoT)ISUSP UWN|0o YIIy Je sojeinjes uondiosqe A WO Y 4

td/rv Adodso)dddg AN

1007 1Y 07 ‘AM nueie] ‘Suiwod g Jo Ansioaiun ‘Ansiuay) Jo ywounaedog]




THd/[V Ul UoI)ded.a/uoneuiquioddy]

1002 10dY 07 ‘AM ‘Qrurere ‘Gunuokp Jo Aistaatun ‘“Anspwayd Jo juauiedagg




Department of Chemistry, Universily of Wyoming, Laramie, WY, 20 April 2001

Assignment of Al/pH, UV Absorptions
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