
!"#$%&'()*%(#$'+,-%./0)1,+2"#)340)5'-#.)4678946380):;;<

!!!"#!!$%&!'&((()*(+,"-!./!!&01234(!/)(",&56/)!!'/)!+.4 44444(+,"4

!"#$%&'(#!%"
789:;9<=>5?46:@9?A4B;:B:A94<85<4<894A<;C><C;94:D4A=?=>5<94E?5AA4

=A4@:6=F5<9@4GH4@=A>;9<94 A=?=>5<94CF=<A4I=<84 A8:;<#<:#69@=C6#
;5FE94:;@9;J45F@4<85<4<894B8HA=:>896=>5?4B;:B9;<=9A4:D4A=?=>5<94
E?5AA9A45;94>:F<;:??9@4GH4<894;9?5<=K94B9;>9F<5E94:D4<89A94>:#9L#
=A<=FE4A=?=>5<94CF=<A4MN9??49<45?/4(O',P4Q9AA4(O+.P4R5AA:F49<45?/4
(O+!P4R>R=??5F45F@4S:?D4(OO.P4RHA9F49<45?/4(O,)GP4T9AG=<<45F@4
U?99<4(O,(P47::B45F@4V56=A4(O')W/4789;9D:;9J4<:4CF@9;A<5F@4<894
G985K=:;4:D4A=?=>5<94E?5AA9A4=<4=A4F9>9AA5;H4<:4=@9F<=DH45F@4XC5F<=DH4
<894A=?=>5<94CF=<A4<85<4>:F<;=GC<94<:4<89=;4A8:;<#4<:469@=C6#;5FE94
A<;C><C;9/4VB9><;:A>:B=>4 <9>8F=XC9A4 AC>84 5A4FC>?95;465EF9<=>4
;9A:F5F>94 MTRYWJ4%#;5H4 5GA:;B<=:F4 !4F94 A<;C><C;94 M%ZUVWJ4
F9C<;:F4@=DD;5><=:FJ45F@4Y565F4AB9><;:A>:BH485K94G99F4CA9@4
B;9K=:CA?H4<:4>85;5><9;=[94<894A<;C><C;5?4CF=<A4=F4A=?=>5<94E?5AA9A4
MN9AA5@549<45?/4(OO$P4\:;6=9;49<45?/4(OO'P4U5H:F49<45?/4(OO,J4(OOOP4
]:949<45?/4(OO)P4YHG=>^=49<45?/4)!!(P4V<9GG=FA4(OO.W/47:4B;:K=@94
546:;94>:6B?9<94=FK9F<:;H45F@4CF@9;A<5F@=FE4:D4<894A<;C><C;5?4
CF=<A4=F4A=?=>5<94E?5AA9AJ45469<8:@4D:;4=@9F<=DH=FE45F@4XC5F<=DH=FE4
A<;C><C;5?4CF=<A4D;:64=FD;5;9@4M2YW4@5<54=A4@=A>CAA9@/

7894A<;C><C;5?4CF=<A4=F4A=?=>5<94E?5AA9A45;94>:66:F?H46:@9?9@4
CA=FE4<894A=?=>5<94CF=<A4D:CF@4=F4>;HA<5?A4M9/E/J46=F9;5?AP4U=E/4(W/4
7894A=?=>5<94CF=<A4=F4>;HA<5?A45;9454ACGE;:CB4:D4<894A<;C><C;5?4CF=<A4
5F@4<89H45;94E;:CB9@45>>:;@=FE4<:4<89=;4;5<=:4:D4F:F#G;=@E=FE4
:LHE9F4 B9;4 F9<I:;^4 D:;6=FE4 <9<;589@;54 MTN1&7W4 <:4 B;:K=@94
54695AC;94:D4<89=;4B:?H69;=[5<=:F4MU=E/4(P4Q95<:F45F@4R::;94
(O.+P4Q9AA4(O,OP4R>R=??5F45F@4S:?D4(OO.P4RHA9F49<45?/4(O,)GW/4
Q:I9K9;J4<894GC?^4A=?=>5<94E?5AA4<HB=>5??H4>:F<5=FA46:;94<85F4:F94
A<;C><C;5?4CF=<P4D:;49L56B?9J4!4K94A=?=>5<94CF=<A45;94=@9F<=!49@4=F4

65FH4A<C@=9A4M9/E/J4V<9GG=FA4(OO.P4U=E/4(45F@475G?94(5W/4789;9#
D:;9J4<894GC?^4TN1&74:D454E?5AA4=A4CA9@4<:4=F@=>5<94=<A45K9;5E94
B:?H69;=[5<=:F4A<5<9J4AC>84<85<454A=?=>5<94E?5AA4I=<8454?:I4TN1&74
85A4548=E8?H4B:?H69;=[9@4A<;C><C;94B;9AC65G?H4@:6=F5<9@4GH4
A=?=>5<94CF=<A4I=<84?:I4TN1&74MU=E/4(W/

V=?=>5<94CF=<A465H4G94@9<9><9@4CA=FE4K=G;5<=:F5?4AB9><;:A>:BH4
G9>5CA94<89H495>8485K9454@=A<=F><46:?9>C?5;4E9:69<;H4<85<4I=??4
A>5<<9;J496=<J45F@&:;45GA:;G4?=E8<45<454@=A>;9<94D;9XC9F>H/42F4<894
>5A94:D4Y565F4AB9><;:A>:BHJ4A=?=>5<94CF=<A45;94@9<9><9@4=D4<89=;4
B:?5;=[5G=?=<H4>85FE9A4I89F4<89H45;94ACG_9><4<:4:F94K=G;5<=:F5?4
XC5F<C64:D4 9F9;EH4 MQ9;[G9;E4(O$.W/478CA4Y565F4 AB9><;54 :D4
A=?=>5<94E?5AA9A465H4G94`@9>:FK:?K9@a4=F<:4@=A>;9<94A<;C><C;5?4
CF=<A/4S94CA94<894<9;64̀ @9>:FK:?K9a4=F4<8=A4A<C@H4<:4@9A>;=G94<8=A4
B;:>9AA45?<8:CE84I94;9>:EF=[94<85<4A<;=><?H4`@9>:FK:?K9a4;9D9;A4
<:45465<8965<=>5?4DCF><=:F4MQ5I<8:;F945F@4S5H>8CF5A4(O,,W/42F4
>:F<;5A<J4I=<842Y4AB9><;:A>:BH4<894A=?=>5<94CF=<A45;94@9<9><9@4I89F4
<89=;4@=B:?946:69F<4>85FE9A45A4 <89H45;94ACG_9><4 <:4 =F>:6=FE4
9F9;EH45<4<894;9A:F5F<4K=G;5<=:F5?4D;9XC9F>H/4b9<42Y4AB9><;545;94
F:<4>:66:F?H4`@9>:FK:?K9@a4=F<:4@=A>;9<94A<;C><C;5?4CF=<A/

78=A4B5B9;4@9<5=?A45469<8:@4D:;4;9A:?K=FE4=F@=K=@C5?4c:=E<#
A85B9@4 G5F@A4 D;:646=>;:#;9"49><5F>94 U:C;=9;47;5FAD:;64 2Y4
M Y#U72YW4AB9><;54<85<485K94G99F4<;5FAD:;69@4=F<:45GA:;G5F>94
AB9><;5J4I=<84<894B;=65;H4E:5?4:D4=@9F<=DH=FE4AB9>=!4>4A=?=>5<94CF=<4
K=G;5<=:FA/47894B:A=<=:F45F@4FC6G9;4:D4<894G5F@A4<:4CA94=F45FH4
!4<<=FE4B;:>9AA465H4G94=@9F<=!49@4CA=FE4546:@9?#=F@9B9F@9F<4:;4
6:@9?#@9B9F@9F<4B;:>9AA/42F4546:@9?#=F@9B9F@9F<4!4<J4<894G5F@A4
5;945@@9@45;G=<;5;=?H4<:465L=6=[9454E::@F9AA4:D4!4<45F@45;94ACG#
A9XC9F<?H45AA=EF9@4<:4A=?=>5<94CF=<A4G5A9@4:F4B;9K=:CA4I:;^/42F4
546:@9?#@9B9F@9F<4!4<J4G5F@A45;945@@9@45<4B:A=<=:FA4B;9@=><9@4
D:;4A=?=>5<94CF=<A4D;:6496B=;=>5?4>;HA<5?4>896=>5?4>5?>C?5<=:FA/4
2F4<894B;:B:A9@46:@9?4I94>:6G=F94<894<I:45BB;:5>89A4GH4AHA#
<965<=>5??H45@@=FE4G5F@A45<4>9F<9;A4B;9@=><9@4D;:64<894A9>:F@4d4e#65=?34^@5?GHfCI:/>5

)*+,-*.//01.23*41*5,4,067+,*.+5*89.+47:;*<4092490.=*9+74<*7+*<7=72.4,*>=.<<,<*9<7+>***********
67201?0,!*,24.+2,*@1907,0?#0.+<:106*7+:0.0,5*</,2401<21/;

A!B*"C*&)DEFG*)"&*HI"ID%HI*DC*A!"J

09B5;<69F<4:D4e5;<84V>=9F>9AJ47894gF=K9;A=<H4:D4S9A<9;F41F<5;=:J4h:F@:FJ41F<5;=:4T'Z4.N+J4\5F5@5

)EK#$)(#

e=E8<4A=?=>5<94CF=<4K=G;5<=:F5?46:@9A4I9;94=@9F<=!49@4=F454AC=<94:D4]G1#V=1)4E?5AA9A4CA=FE46=>;:#
;9"49><5F>94U:C;=9;47;5FAD:;64=FD;5;9@4 MμY#U72YW4AB9><;54 <85<4I9;94 <;5FAD:;69@4CA=FE4 <894i;56#
9;A#i;:F=E4;9?5<=:F/47894<;5FAD:;69@4U72Y4AB9><;5J4=F4<894,!!*()!!4>6*(4;5FE9J4I9;94@9>:FK:?K9@4
AHA<965<=>5??H4=F<:49=E8<4c:=E<#A85B9@4G5F@A45<4>9F<9;A4<85<4I9;94B;9@=><9@4D;:64<894A9>:F@4@9;=K5<=K94
:D4<894AB9><;5/478945;954:D4<8949=E8<4G5F@A4K5;=9@45A454DCF><=:F4:D4V=1)4>:F<9F<J45F@4<89A94<;9F@A4I9;94
>:6G=F9@4I=<84<89:;9<=>5?4>:FA<;5=F<A4<:4=@9F<=DH45F@45AA=EF4<894G5F@A4<:4A9K9F4B;:K=A=:F5?4A=?=>5<94CF=<A34
V=1$

$*4M,"!45F@4,'!4>6*(WJ4V=)1+
'*4MO!!4>6*(WJ4V='1(,

()*4MO.!4>6*(WJ4V=)1'
$*4MO,!4>6*(WJ4V=$1((

'*4M(!(!4>6*(WJ4
V=)1.

)*4M(!.!4>6*(WJ45F@4V=1)4M((!!4>6*(W/47894B;:K=A=:F5?4CF=<A4I9;94<89F4E;:CB9@45>>:;@=FE4<:4<89=;4
TN1&74K5?C9A34TN1&74j4$4MV=1$

$*WJ4TN1&74j4"4MV=)1+
'*WJ4TN1&74j4)4MV='1(,

()*45F@4V=)1'
$*WJ4TN1&74j4(4

MV=$1((
'*4 5F@4V=)1.

)*W4 5F@4TN1&74j4!4 MV=1)W/4 47894@9;=K9@4XC5F<=<=9A4 :D4 95>84TN1&74CF=<4 >:6B5;94
D5K:;5G?H4I=<84FC>?95;465EF9<=>4;9A:F5F>94@5<54D:;4]G1#V=1)4E?5AA9A4;9B:;<9@4=F4<894?=<9;5<C;9/478=A4
F9I45BB;:5>84D:;4@9<9;6=F=FE4E?5AA4A<;C><C;94=A45@K5F<5E9:CA4G9>5CA94=<465H4G94B9;D:;69@4:F4A65??4
U9#G95;=FE4A56B?9A4I=<846=F=65?4B;9B5;5<=:FJ45F@45F5?HA9A45;94;5B=@45F@4;9?5<=K9?H4=F9LB9FA=K9/

A,;-105<L42Y4AB9><;:A>:BHJ4E?5AA4A<;C><C;9J4G5F@4!4<<=FEJ4]G1#V=1)



0ZhNb4ZT04i2Tk340e7eYR2T2Tk47Qe4V7Yg\7gYe41U4V2h2\Z7e4khZVVeV(+,$

@9;=K5<=K94:D4<894AB9><;54CF<=?454E::@F9AA4:D4!4<4=A4:G<5=F9@/4S94
<89F4CA94>;HA<5?4>896=>5?4@5<5J45F@4B;9K=:CA4Y565F45F@42Y4G5F@4
=F<9;B;9<5<=:FAJ4<:45AA=EF4G5F@A4<:4B;:K=A=:F5?4A=?=>5<94CF=<A/4Z@#
@=<=:F5??HJ4<8=A4B5B9;49K5?C5<9A4<8945G=?=<H4:D4<8942Y4@9>:FK:?C<=:F4
6:@9?4<:4XC5F<=DH4<894A=?=>5<94CF=<A/4S94>8:A94<:49L56=F94<894
Y*U72Y4AB9><;54D;:6454AC=<94:D4]G1#V=1)4E?5AA9A4;5FE=FE4D;:64
).*.$46:?l4V=1)/4Z?<8:CE84F:<4F5<C;5??H4:>>C;;=FEJ4<894A=6B?94
]G1#V=1)4AHA<9645??:IA4CA4<:4CF@9;A<5F@48:I4A=?=>5<94A<;C><C;9A4
5;9465F=D9A<4=F42Y4AB9><;5/4Z@@=<=:F5??HJ45A4<894]G14>5<=:F45><A4
5A454F9<I:;^4D:;69;4I945;945G?94<:4AHF<89A=[94E?5AA9A4<:4K9;H4
?:I4A=?=>54>:F<9F<A4M).46:?lWJ4I8=>84=F>;95A94<894B:AA=G=?=<H4:D4
=@9F<=DH=FE45??4B:AA=G?94A<;C><C;5?4CF=<A4=F4A=?=>5<94E?5AA9A/

!$*K#'&!IK %@ K!D!()#I JD)KKIK

789;9485K94G99F49L<9FA=K942Y4A<C@=9A4<:4=@9F<=DH4<894A<;C><C;5?4
CF=<A4=F4B8:AB85<9J4G:;5<945F@4E9;65F=C64E?5AA9AJ45F@45?A:4!4F94
E;5=F9@4>?5HA4MZE5;I5?45F@47:6:[5I54(OO+P4N5?5F49<45?/4)!!(J4
)!!)P4e!46:K4(OO'WJ4GC<4<89;9485K94G99F4:F?H454D9I45<<96B<A4<:4
!4<4G5F@A4<:4<894AB9><;54:D4A=?=>5<94E?5AA9A4M9/E/J405K=A49<45?/4(OO'P4
e?#eE=?=4)!!"P4R5>0:F5?@49<45?/4)!!!P4S5?;5D9F45F@4V565F<54
(O+,W/4b9<J4=<4I:C?@4G94CA9DC?4<:45BB?H454G5F@4!4<<=FE469<8:@4<:4
A=?=>5<94E?5AA42Y4AB9><;545F@4<:4A9B5;5<94<894>:F<;=GC<=:FA4D;:64
@=A>;9<94A=?=>5<94CF=<A/4R5L=654=F4<8942Y4AB9><;54<85<45;94=@9F<=!4#
5G?94B;=:;4<:4@9>:FK:?C<=:F45;94;9D9;;9@4<:45A4`B95^AJa45F@4<894

@!J'$I*MC4T:69F>?5<C;945F@4A<;C><C;9A4:D4A9K9F4A=?=>5<94CF=<A4D:CF@4=F4>;HA<5?A/47894?95A<4B:?H69;=[9@4CF=<485A4D:C;4F:F#G;=@E=FE4:LHE9F4MTN1W4
B9;4A=?=>5<94<9<;589@;54M7W/4S=<84=F>;95A=FE4B:?H69;=[5<=:FJ4<894TN1&74@9>;95A9A4@C94<:4<894D:;65<=:F4:D46:;94G;=@E=FE4:LHE9F4MN1W/4789A94A=?=>5<94
CF=<A45;94>:66:F?H4CA9@4<:4@9A>;=G94E?5AA4A<;C><C;945F@4<8945BB;:L=65<94I5K9FC6G9;4M>6*(W4:D4<894K=G;5<=:F4:D4<894CF=<A4:GA9;K9@4=F4Y565F4A<C@=9A4
=A4E=K9F4MD;:64UC;C^5I549<45?/4(O+,J4(O,(P4R>R=??5F4(O,$P4R>R=??5F45F@4S:?D4(OO.P4RHA9F49<45?/4(O,)5J4(O,)GP4]=;=:C45F@4Z;5A8=4(O,!W/

TABLE 1.  Band positions and assignments of vibrational modes of silicate units from previous deconvolved infrared (IR) and Raman (R) spectra: 
(a) in glasses and, (b) crystals*

(a) Glasses 
Silicate unit SiO4

4– Si2O7
6– N/A Si2O6

4– N/A Si2O5
2– SiO2 Ref.

NBO/T 4 3  2  1 0
 cm–1 cm–1 cm–1 cm–1 cm–1 cm–1 cm–1 

Calcium silicate (R) 861 υs – 1010  956 υs 1050  1100–1058 υs 1150–1200 υs 1
Alkali silicate (R) 850 υs 900 υs – 950 υs  1060  1090 υs 1150–1200 υs 2
Alkali/alkaline earth (R) 850 υs 900 υs – 1000–950 υs - 1100–1050 υs 1060, 1200 υas 3
Alkali/alkaline earth (R) 850 υs 900 υs – 1000 υs - 1100–1050 υs 1060, 1200 (1100) υs 4
Lead silicate (R) 840 950 – – - 1020 – 5
Lead silicate (R/IR) 825 υs – – 950 - 1100 1070, 1190 6
Alkali silicate (IR) 800–900 υas – – 1050 υas - 1075 υas 1060, 1150 υas 4

(b) Crystals (~cm–1)        
Silicate unit SiO4

4– Si2O7
6– Si6O18

12– Si2O6
4– Si4O11

6– Si2O5
2– SiO2 Ref.

NBO/T 4 3 2 2 1 (and 2) 1 0
cm–1

1100     υas Si-O-Si (Vs)  υas Si-O-Si (Vs) 7
1050  υas Si-O-Si (c)  υas’ Si-O-Si (s) υas Si-O-Si (s) υas Si-O-Si (Vs)  7
1010   υas Si-O-Si (s) υas Si-O-Si (s) υas Si-O-Si (Vs)   7
980    υas Si-O-Si (s)    7
950   υas O-Si-O (Vs)  υas O-Si-O (Vs)   7
900 υas SiO4 (c) υas SiO3 (c)      7
860 υas SiO4 (c)       7
830 υA SiO4 (N/A) 4 4 4 4 4 4 8. 9
Notes: 1 = Mysen et al. 1982a; 2 = Mysen et al. 1982b; 3 = McMillan 1984; 4 = McMillan and Wolf 1995; 5 = Furukawa et al. 1981; 6 = Piriou and Arashi 1980; 7 = 
Lazarev 1972; 8 = Handke et al. 1984; 9 = Handke 1984.
* Very strong (Vs), strong (s), and calculated (c) fundamental symmetric (υs) or antisymmetric (υas) stretching vibrations of silicate units (N/A means the band is 
identi! ed but unassigned).
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TABLE 2. Predicted number and center position (cm–1) of bands in each glass (25–54 mol% SiO2) resolved from second derivative calculations 
Band no. 8 7 6 5 4 3 2 1
 (cm–1) (cm–1) (cm–1) (cm–1) (cm–1) (cm–1) (cm–1) (cm–1)
Mol% SiO2 

25  843   986  1045 
33 811 856 904 948  1004  1110
39 813 861 916   1021  1130
46 806 866  931 956 1028  
50 833 860  925 963  1042 
54 821 860  930 970  1058 
Average from
2nd derv. 817 858 910 934 969 1018 1048 1120
Ave. from three ! tting methods 830 866 904 947 981 1013 1051 1100

TABLE 3.  Band center (cm–1)/amplitude (KK abs)/percent area (%KK abs·cm–1)/and FWHM (cm–1) calculated from each glass using three dif-
ferent ! tting methods
25 mol% SiO2 33 mol% SiO2 39 mol% SiO2 46 mol% SiO2 50 mol% SiO2 54 mol% SiO2 Ave. center(2σ)

Band  Fit 1: Bands added from high to low wavenumber [center (cm–1)/amplitude (KK abs)/area (KK abs·cm–1)/FWHM (cm–1)]
8 821/0.05/1/24      821
7 858/0.12/7/50 856/0.05/3/61 857/0.05/2/59    857(2)
6 906/0.78/71/86 910/0.64/50/86 908/0.54/38/85 909/0.25/14/63 909/0.33/19/78 910/0.17/7/59 909(3)
5 949/0.18/11/61 949/0.32/17/60 948/0.36/18/60 946/0.25/12/53 950/0.21/9/55 950/0.20/8/52 949(3)
4 980/0.11/6/54 981/0.33/ 8/59 982/0.52/25/59 981/0.60/34/62 982/0.51/26/66 982/0.27/14/65 981(1)
3 1012/0.07/3/43 1012/0.09/5/55 1011/0.12/6/59 1011/0.23/12/57 1007/0.41/17/58 1010/0.51/26/64 1011(4)
2  1047/0.13/7/60 1047/0.18/11/73 1046/0.27/18/73 1046/0.33/17/68 1045/0.29/18/78 1046(2)
1   1097/0.03/1/36 1103/0.15/11/79 1103/0.2/13/85 1103/0.3/27/113 1102(6)
Band  Fit 2: Bands added from low to high wavenumber [center (cm–1)/amplitude (KK abs)/area (KK abs·cm–1)/FWHM (cm–1)]
8 827/0.10/3/32      827
7 861/0.23/11/45 861/0.19/10/60 864/0.21/9/55    862(4)
6 900/0.70/48/65 902/0.48/25/57 902/0.45/19/50 900/0.19/9/49 894/0.23/11/63 908/0.18/7/52 901(9)
5 943/0.43/27/59 940/0.58/30/57 941/0.63/26/50 942/0.40/20/54 943/0.41/20/64 949/0.31/11/46 943(6)
4 980/0.13/8/60 977/0.44/23/57 977/0.62/24/48 983/0.65/33/55 986/0.50/24/64 983/0.45/5/43 981(8)
3 1010/0.06/3/45 1019/0.15/8/57 1011/0.27/11/50 1018/0.32/16/54 1011/0.42/20/64 1014/0.48/17/45 1014(8)
2  1055/0.09/5/56 1049/0.17/10/69 1054/0.22/12/60 1051/0.25/12/65 1043/0.38/21/69 1050(10)
1   1096/0.03/1/36 1102/0.16/11/70 1102/0.20/13/84 1102/0.31/28/116 1101(6)
Band  Fit 3: Bands added from high to low amplitude [center (cm–1)/amplitude (KK abs)/area (KK abs·cm–1)/FWHM (cm–1)]
8 831/0.13/5/38 833/0.04/1/38     832(3)
7 868/0.32/16/47 865/0.13/6/52 865/0.15/8/60    866(4)
6 908/0.76/51/63 905/0.53/33/68 906/0.35/ 20/69 905/0.22/11/54 898/0.27/13/67 900/0.10/4/50 904(8)
5 946/0.30/15/45 950/0.59/35/65 950/0.53/36/83 945/0.37/18/54 946/0.36/16/60 951/0.32/18/70 948(5)
4 977/0.22/11/46 983/0.25/12/51 982/0.43/25/70 981/0.52/26/55 986/0.43/22/68 977/0.11/5/53 981(7)
3 1014/0.08/3/38 1017/0.15/7/52 1029/0.13/6/57 1011/0.38/21/60 1009/0.51/27/70 1012/0.71/35/63 1015(14)
2  1051/0.11/6/59 1069/0.12/6/65 1052/0.22/12/60 1059/0.23/11/64 1058/0.17/7/53 1058(14)
1    1101/0.17/12/76 1107/0.18/11/82 1097/0.34/32/121 1102(11)
Band  Average of the three ! tting methods: amplitude (2 ; KK abs)/area (2 �  KK abs·cm–1)
8 0.09(0.08)/ 3(4) 0.04/1     830(7)
7 0.22(0.20)/11(9) 0.12(0.14)/6(8) 0.14(0.16)/6(7)    862(9)
6 0.75(0.08)/57(25) 0.55(0.16)/36(26) 0.45(0.19)/25(21) 0.22(0.06)/11(5) 0.28(0.10)/14(8) 0.15(0.08)/6(4) 904(8)
5 0.30(0.25)/18(16) 0.50(0.31)/27(18) 0.51(0.27)/27(18) 0.34(0.16)/17(8) 0.32(0.20)/15(11) 0.28(0.14)/12(10) 947(6)
4 0.15(0.12)/8(5) 0.34(0.19)/ 17(11) 0.52(0.18)/25(1) 0.59(0.13)/31(8) 0.48(0.09)/24(4) 0.28(0.34)/11(11) 981(0)
3 0.07(0.03)/3(1) 0.13(0.06)/6(3) 0.17(0.16)/8(6) 0.31(0.15)/16(9) 0.44(0.11)/21(9) 0.57(0.25)/26(18) 1013(5)
2  0.11(0.03)/6(2) 0.15(0.07)/9(5)  0.23(0.05)/14(7) 0.27(0.10)/13(6) 0.28(0.21)/15(15) 1051(12)
1   0.03(0.01)/1(0)  0.16(0.01)/11(1) 0.20(0.02)/12(2) 0.32(0.04)/29(5) 1100(1)
Notes: The average band center (cm–1; 2σ) is determined as a function of glass composition for each ! t. The average band amplitude (KK abs; 2σ), percent area (% 
KK abs·cm–1; 2σ), and center (cm–1; 2σ) are calculated from Fits 1–3.
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TABLE 4.  The provisional assignment of silicate units to deconvolved 
bands (cm–1) using a relative bond strength rank

Provisional  NBO/T O per T Mass Relative Assigned
silicate  (Co-ord. No.) 1-Si basis bond band
unit    strength (rank) (~cm–1)
SiO4

4– 4 4.00 92 1.00 830
SiO4

4– 4 4.00 92 1.00 860
Si2O7

6– 3 3.50 84 1.14 900
Si6O18

12– 2 3.00 76 1.33 950
Si2O6

4– 2 3.00 76 1.33 980
Si4O11

6– 1 (and 2) 2.75 72 1.45 1010
Si2O5

2– 1 2.50 68 1.60 1050
SiO2 0 2.00 60 2.00 1100
Notes: The 1-Si mass was calculated by determining the mass of the unit and 
dividing it by the number of silicon atoms in the unit formula.
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