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The rollovtag table is a enoyllatino of the available dnta- on the

crystal structures of the common modfiestons of the elemente mt zero

V free the lattice parameters the volume per atom ("v_ vnse 2"4M3
esleulated as the ratio of the volum of the unit cell to the mumber of

etoms per unit cell, and compared with that emleulate from the

bulk density. Also elves is the radius r, of the equivelent spbere, 1.e., 

having the atsale vclaam . Where knom, the experimntal temperatures are

given for the lattice • ter determinstions; "Er" meens room tempereture.

arre 300 ± 10"K, unless

( otbervise mpecified.

Although these calculatons are ezeedingly trivial, the freguent 

reference to the old mnuncrpt ecpy appeared to ndicute that a wider eireu-

lation =ight preve umerul.

X have to thank Mr. D. C. MacNeilage for ienl assstance.

1 me prineipal enurea of this data wus the ccepllatton by a. O. Albright
in the of Fhywics and ghesletry, 35th ed. Mbere neteatery this
was supPlezestedsthdtsroMakaFa. Tbe^Ctrugture cf^^pjw talent loose leaf) 

m. R. Jutte, “som myutcn Properttes of
and Barrett, 
plutontum (X vre
Futonlun Metal," J.Cben.Fzs.23 365 (1955).
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2 A 
Mol.Wt.

Phase
e

Atoms
/Cell Z-ray Fo Ezpt‘1

Denmity
‘densi ty

1 H 1.00813 s) a)
hex 2

1

X

3.75

Race. X X3 2 X3

6.11 li 18.60 1.6

n
T

2.01171
3.01695

O-O70(21°x) 23-9

2 He L.003

3 L

li Be

5 B

6 C

7 ■

6.90

9.013

10.82

12.010

1.008

(•) 
(«)

A3 2 3.57 5.83 2 32.17 1.973
0.11*7
(2.1°K )

L5.2

cold worked

lit ■—!

e-graphite 
B-graphite 
"graph te" 
mmorphous»blk

as)

boc 
fee

eph 
hex

tex
tetr 

monocl

cub

tex 
rhbdr
cob

cub

A2
61

A3

RT
78

291

291

293

21

3.5093 
U.’U

2.28105
5.12

3.57714
15.77

2 
it

2 
U ?

11.98
8.57

9.5
8.13

180
73

21-6038 
21.1

8-05915
3.14 7

6.587

1.7279
1.723

o.S34 21.58

1-21384
1.218 J

1.103
1.223

3.33

8.13

5.39

3-56665- 
3.56723 
2.1611
3.635 me39°30•

6.7077
8
11
2 7

5-1- 
5.67119
8.7966
8.766 7

1:1065] 3-52
1.2806
1.2781 7

2.25

5.66 22.67 1.756

5.66

8.86
1.8-2.1 U.l-9.5

FT#
35

1.026
(20.7°x

22.67

*



c «

*
Mol.Wt. /Cell z-ray Density

A 23

8 0 18.000 SI

(•)

orthrb 
rhbdr 
cub

21
35
50

5-50 
6.19 
6.83

b:3-82 
mc99.1"

6
6 
8

18- art 
37-85* 
39.83

1.600
2.083
2.119

9 F
1O me

19.00
20.183

(«)
(e)
(1)

r.«.«. ai 20 4-52 4 23.09

1-426 
(20.7*2)
1.108 
(86“x)_

18.63

28.47

11 Na 22-997 A2 293 4.2820 2 39.2563 2.1083

c-p-h. A3 3.20080 5.19983 23.0967 1.7667

13 Al 06.96 f.e.c. Al 4.015 6 1-579*

16 Ol 08.09 dia.eubb.Ah 5.63066 8 00.0182 LS8U

15 P 30.975

1-204
(27. 3°K)

0-9712

1-741

2.42

27.83

39.315*

23.19

16-597

19-27

bycr,"" AMA 6.86 10.29 20 T 20.97 t 1-7111

blk 
vhite 
yellou 
red 
violet

hez,rhbdr 
rhbr-, t.9 
orthrb A16A.T.
eub.

5-96 
3-31 
7-XT

«■ 36*07* 
ge6p78r"

10050

2 
8 
8 
P,

19.0 
19-* 
19-03 
23-Ofc

1-657

1632
L.765

2.70

1-82
2.20
2.36

19.05

8 3
23.4 
21.79

<TF XE 
*
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V

X A 
Mol.wt.

Phase Structure Lattice Parameters 
c

Atoms
/Cell

"x-ray Fo Expt"1
Density

"density

16 S
*o.003
32.066

P
ortarb 
monocl

A17 293
370

plastic, str. ?

rhombic 
pseudocell ?

r-amorphous

17 Cl 35-157 (2 tetr 58

18 A 39.9a (s) fee Al 20

19 K 39.100 bee A2 123

20 Ca 60.08
T

foe 
cph

Al
A3

193
723

21 Sc 66.96
P

fee 
cph

Al
A3

293 
AT

?2 n 67.90 cph 
bee

A3
A2

298

23 V 50.95 bee A2 293

S 2 V 2 13

10.68
10.90

26.1

8.90

3.56

5.63

5.20

5.565
3.98

-532
3.302

2.92
3.32

3.0338

2:12-92 
2363826. 
ba 9,26 m79°15• 

10,61 
921

26.55
10.96

12-32

8.90

6.12

6.52

5.215

6.07

128
68

112

32

8

6

2

6 
- 2

6
2

2
2

2

25.97
27.26

1.837
1.866

2.07
1.96

25.7
27.2

2

T

1.92 27.7

56.05 2.37
1.507 
(239.6

39.06

60.03 2.122
16 )

60.2

70.3 2.560 0.87 76.6

L3.036
66.7

2.1768
2.202

1.5 63.2

23.271
26. 763

1.7711
1.8082

2.5 30.

17.26
18.30

1.603
1.635

6.5 17.7

13.9615 1.6938 5.96 16.19

‘E-J



T
MMol.Wt. Sym *I T

““ "x-ray—- - -—*- - - 1- - - - -
Fo
A

2+ Cr 52-01

1 I

a 
0
2

b -e - e • 
e-p-h. 
b.c.e.

A
A3
A2

291 2.8796 
2-717 
8.717

4.418
2
2

58

Eqpt"1
Density
€m/

"density 
23

25 * 51.93
1

«T Co

28

29 Cu

30 2n

55.85

58.9

58.69

63-36

65.38

a 
B 
7

AU 
A13

293 8.894

ttn,f-c- M 
mb. ar tetr.

R.T- 6.300
R.T. 3.T74 3-526

58
20 
A

11-9390 
16.122

I 11.620t--- ---
12.130

| 12.502 
12.555*

1.4178
1.4995
1.397©

1.4254
1.9398 
1.418

7-20

7.20

11-99

ci
0
7
6

gray IMt 
whtte ceat

B-C-. 
b.c-e. 
f.e.e. 
b.e.e.

A2
A
Al
A2

293
1073

2.86635 
2-90 
3-63
2-93

2
2
6
2

11-T769
12.19
11-96
12.58

1.6113
1.428
1.619
1.663

7.86
12-22
11.8

7-03-13 13-19-01
7-5873 12.23-00

a 
0

a 
e

=

A3 
Al 223 325597 .0629 - 2 

6
11.0105 1.301

1.3889 11.0

e-P-h- 
f.e.e.

A3 
Al 298 2.65 

3.51681
*32 2

A
13.1k
10.8742

1.461
2.3744 8-90 10.95

f.e-e- Al 
cub

e-p-h, 
hex.

A3

291 3-6073

2.6599 4.93685

4

2

11.7351

15.1198

1.4097

1.530

8-9376 11.804

7-19 15-10
$T#

-I



z

31 Ga

32 Ge

33 As

3b Se

35 Br

( ('

Phase Structure
Mol.Wt.

09.72

72.60

74.91

78-96

79.916

wet

tn** Sym
Demp Lattice Parameters

2
b/m 
Zacg.

C

©

Atoms 
/Cell

r*‘nj

A

Fo
i

Expt’
Densi ty density

X3

tetr (simple) 
orthrb 
rhombic

dia cub At

rhbdr A7
rhbdr,fe

hex
amorphous, brn-blk
yellow cub

293

293

U.51
L.5107 b:k-5167 7.51

7.62,,8
8 19.09
3 ? 19.1689 ?

1.658
1.6689 z

5.903 19.610

5.02

u.123 
5.599

0:510•
a:82°18•

8

2
8

22.19 1.743 5.16 22.08

21.635
1.7226
1.7286

5.727 
3.70 
2.0

21.718
33.62 
62.

a-fed
me tee table 
g-red
we tawtable
stable gray-

monocl.I

monocl.II

hex AB

RT

Rr

8.992

12. 74

wet. 
anorphous red-powder 
vitreous, dark brun-blk
gray met. trig

293 L.337

b:5-273
0:91 °3"
b:8.94
e:93°0k"

11.52 1.907 29.39
9.25

L.91a

32

3

29.57 1.918

26.845* 1.8575

L.d2
L.l4
U.79

27.20
31.07
27.37

(•) (e)
orthrb 123 L.18 b:6.67 8.72 8 32.57 1.981

3.12 62.5 PTF 
i



r

Panse
Mo l -Wt.

A

37 E

39 T

ko Zr

**

*6 ra

83.8

85.48

87.63

88.90

91.22

95-95

(99)*

101.7

102-91

106.7

Most

)Ce1 "z-rag 

23

i

P

(•>
(a)

a

f.c.e- Al

f.c.e. Al

63
*2

2Srf: A2

e-p-h. A3

Al

f.e-e. Al

89

293

1123

291

5-709

6.09

3.629 5-750

4

2

4

2

93-0

55-334

32-790

2.8110

2-3639

1-532

2.50-58

5-51

61-56

92-6%

58-2-564

3-23 
3-61

5-1* 2
2

23-22 
23-52

1-770
1-777 6.44 23-52

3-2941

3-14103

2.735

2.698*1

3-79559

3.88238

2

2

2

4-21305 8

6

*

17-8723

15.4948

1.213

13.4730

13.6703

14.6297

1.6219

1.5*66

1-5027

1.4761

1.5172

8.55

10.2

12.063
12.6

12.**

11. *O

18.0*

15-6

16.00 
13-*

13-7*

15-5%

75*

I



Z

7

16 Cd

L9 la

So an

$1 Sb

(

a
Rol.Wt.

107.680

112.1

114.76

118.70

121.76

52 * 127.61

53 1 126.91

Phane S true tart Map
Dpe 9ya

Lattce Paremters 
a b/e •

2 2

Atomnss ‘xray

A

56 Xe 131.)

• •

‘o

2

Erpt‘1 
Density 

g/cne3

Ta_—a 8 w 6-22 kJ

13

fec 
cub

Al 298 .07787 k 16.9527 1-5936
10.503 17.05k

cph
vcuo-fstna has

a-greg
-dhite
-br-dhite

A3 298 2.97311 5.6069k 2 21-1610 1.7239
8.648 21-582

tetr,fe 46

Ala.cub 46
tetr A5

rhombic

rhbdr 47
rhbdr,fc

has

crystal
br-olk mmorphous

hex 
rhbdr

orthrb 
rhombtc

AB

293

291
293

293

291

-583 UM) k 26.060 1-8392 7.28 26.17

6.kb
5.818 3.17k

8
6

33.70
26.859

2.006
1.8578

5.75
7.28

6.52-56

3.28
27.07
30.230

h-19762
-.226

1.195

h.7761

(a) (c)
fee 41 88 6.21

0,570066
•:872l*

b:7.2501

5.912

9.7711

2
8

3

a

L

30-0212
30.077

3h.L83

2.2932

60.76

1.9281
1.9292

30.206

2-0192

2.161

2.639

6.25

6.00

UM

3-52, 
(164°x)

33.90

35.31

61-9
s
1



Z

55 Cs

f

Fhase structure
Kol-dt.

132-91

56 Ba 137.36

5? La 133-92

58 Ce 140.13 «
P 

at ca 12180 
atnos.

59 Pr 140.92
9

60 Nd 11-27

Cal Pm (15)

62 3m 150.13

63 Bu 152.0

66 <M 156.9

65 T 159.2

(

Fpe

bee

boc

cp 
rec

cph 
fee 
fec

cph 
rec

bee

cph

crh

Sya

A2

A2

43
41

43
41
41

A3
41

<3

42

A3

A3

Lattice Parameters

i

b/e

2

88

293

293
RT

at
Rr

293 
at

293

293

293

293

6.05

5.00?

3.75
5.29k

3.65

5-100
3.662
5.151

3.650

.573

3.622

3.585

.06

5.96

5.908

5.890

5.78

5.662

It — 
/Cell

V

2

2

2
L

2 
4
La

2
L

2

2

2

2

UQ.l

62.8

36-90
37.093

3.-38
33.919
25.36

3-307 
3.168

33-978

L7.82

32.052

31.510

‘o

1

2.979

2.1663

2.
2.0699

2.017
2.0087
1.891

2.0157
2.0130

2.0093

2.2516

1.9828

1.959

Ept’
Dansity

1.873

3.78

6.15

6.7
6.90

6.475

6-96

7.7 -a

"denaity

117.82

60.3

37.50

36.7
33.72

36.135°

3.42

32.1-0 *5*4



Z

66 Dy

t

Phase structure
Mol.Wt.

162.16 cph A3 293

67 Ho 1611-91 cph A3 293

167.2 ech A3 293

69 Be 169.6 eph A3 293

173-0 fcc Al

71 La 17.99 cph A3 293

72 Hr 178.6 cph A3 293
gray

180.88 bee 
grey-blk metal cub 
blk pouder

A2 293

7 W 103.92
P-unstable

bee
cub

A2 290
Al 5 293

75 Ha 186.31 cph A3 293

76 Os 190.2 cph A3 293

77 Ir 193.1 fee Al 291

78 Pt 195.23 fee Al 291

l )

-htte b/emt”
/Cell X-ray ■spin

Densi ty

1 23 23

3.578 5.648 9 31-30 1-9552

3.557 5.620 2 30.790 1-913

3-532

3.523

5.168

3.509

3.32

3. 2959

3.15837
5.06

2.7553

2.72900

3. 3312

3.91500

5-589

5.560,

5.559 ?

5.16

-11993

-3104

2

2

h

2

2

2

2
8

2

2

L

6

30.191

29.903

L0.872

29.639 T

26.06

17.9017

15.7528
16.00

16.6262

13.9085

1.0587

15.0107

1-9317 5.2,
1.9255

2.1369

1.91982

1.839

1.6220

1-5551
1.963 .

1.5171

1.1919

1.1972

1-5303

13.3 22.3

16.6
14.491

18.1 
20.725“

19.3

20.53

22.18

22.121

21.65

15.82

15.000

lit. 000

16.300

15.112

; I

"E
*



81 TI

EF
83 Bi

85 At

T

Mol.Mt.

191-2

200.61

•y*
Ter __ fain for—r m 

A A deg-

eola rolled

20.39

207-21

209.00

210

(210)

(223)

(•)

(•)

8

rhbdr

e-p-h. A3 
f.c.e- Al 
b.e.e. A2 
tetr.

f.c.c. Al

rhbdr- A7

vecuo-distille hez.

eub(simple)

(*)

298

22T

>303

298

363

.07042

2-991

4.578

*.81
3.8z4

*.736*
6.578

3-3* 
7.42

70*32"

• 98"13"

e5721.5
•i873*’

b:4-29
a92" t

5- 5137

1.10

Atom 
Coll

A

1

A

2 
A
2

6

2
8

1
12 t

X-ray

23

15.8600

23.170

23.168
28.4106

29.070

30.1530

35-1800 
35.186

37-3
37.* r

Fo

A

1-5907

1.7685“

1.7685

1-8929 
1.8916 
1.907

1.9306

».
2.

2.072
2.07 *

Ept‘1
Density

19-296

8;‘3

11.86

11-337

9-781

4.4
211 “x)

5. T

"aensity

:3

16-968

23.158

26.81

30-329

35.*76

80. T

$T# ■ #" Ko*
1

9



Z A
Mol.wt. ♦ /Cm1l

"z-ray
—-3

Fo

P
"deneity

23

90 Th

91 Pa

92 •

91 Pu

95 Am

97 Bk

98 cr

227

238.18

231

238.07

(237)
239

(243)

(243)

(245)
(2h6)

f.c.e. Al 293 5.0 4 32.01 1-970 11-3~7

a
7

a

B

7

a

orthrb. „fe.

f.e.c.
tetr-,f-e.
b.e.e.

1073

A83

773

2.852
3.474
2.829

4-95

3-1603

4.6370

4.701

3-638

b:.887 
am t

ba5.7624

3.306

10.11

.489

h 
2 
2

L

a

2

20:92
T

1-7027 
1.7105 18.7 21-1

*

19.
20.17

23.0057

2-9259

20.075

1.766%

1.8121

1-8091

1-7912

(25‘o 
37552 
23;3 
15.99

(-32

22.48

23.08

2.9
24.8

2.1 TFI5t

*

END I


