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preceded those (if Mil- Harvard (ji'mip v.'.- shall discuss I l i c i f , ni-.vt [miiit III-J out tho 

signi f icant di f foronces liel.weeti t l ie i r results and ours. 

llio liiajol conclusions ol the Harvard group as |in".(-nfi il in -j Mii'l i", cl pap.-!-. 1 ' ' ' 

arc- now discussed in terms of l i(J. 2 talon I ro:n l/efoieiii i- S. The f i 'p in- -.lions the 

(jross changes in tin.- density of states j>, liy(lroi|i-n i-. ad.t.-.l to .1 melal la t t i ce . Hie 
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I) th<- iOi- t ! t i(.'i of ,i l!:eUl-ll/'!ir."«.ii h'.p.dww I I - / - | . J ' - i l v i M •,?.,!•.-, t,: 

tin- |)ur" r - l - i l IdN'! lAfjr.t>i>:- v.rii'i, h.i/- *,-•.•,•:•:.<•',/ it . j l *<..- •.;'<• 

(jf the add<-d proton 

'/) a s l k jh t intre-is" in t-indiirj of t f> n-'Ul tf-ti n.-h due i.u th-.1 add-d 
,(U rrjf.tt vc ;if»t,'''tti')l and 

3) the addit ion of on e/tr . j electron V> tr> i-t-i,j] Mi-i.'.rur. •,••:. 

7 he fact thai a whole; e k-ctron is add'-d to the : f t . i l -...,, i •. oi.- to the i r 
par t i t i on ing of the various energy Lonlr ibu'. i or.-,. I.1*'1 co iu - \ i v <-ii*-r-'j-/ ;-, H I T . ;i.,id.' 
up l-nm-ly of the l a n y onero// lowering associated with IV* (J..:•!•,''• in th*- lo.;i-',t. 
hand, counter ltd li)iK<-(( Ity tin.- increased energy of an olci. trim n IT HJI nj Ui<- fnitsi ener-;/. 

Altiiounh those (aku la t io r i s were only performed fur the iNonohydride st i '.".ture 
which is appropriate for only MH and [MM th'-y an- successful in .it count, i '•<; fur- Lii-
trends of f i g . 1 althounh r juant i tat ive predict ions r- wore not possible. 

Out r f ; ' .u lh arp reviewed in tv:o recent thu;iter r. l ' :* r ) w i th imn'c C*M.̂ J* l*;t<* references 
given therein. In general we have t r i ed t:> calculate the hydride in the curn.-ct 
structure and Lo contract th is structure wi th another which doe:, not ft in;;. The f j L t 
that the majori ty of the hydrides choose the C*JT#1 dihydrid<- structure involvie-| a 
metal atom l a t t i c e change and do not jus t involv* an incorporation of hydniyn into 
the host nelal l a t t i c e implies something unigue about this structure and therefore 
this should he the basic one considered to understand these hydrides. The r . j k u l a t k ' i s 
show that th is structure with tv;o hydro'jens in the uni t ce l l allows <i hydroyn-hydrogon 
interact ion with the format ion of new states. As in the second model lln- energy of 
these states and the number of electrons which can be accommodated therein contributes 
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10 t i l - hydride I.CJ.'I- -. : v.- I n- r-.y I I!L-: .] fu;! •••. II,.- ;.ni I I I.il ! v.- l i i ' - i . ! ' . i i . I.j i!ri .:.• 
for .Mt ion. Un l i l f l ' , r- "0".s:iy:V; ••• si is- ! . : i - ' . c.< • ' : :, i .-:! I-.M-.', wlnn- ; l i ' j - s i t i v -
of LI.-j '• r/ Lf! i -hye'r. •:•! ' . t . i l r . I', • • ! . i : ; .•• iy i | - - n . I I i v - 1 " I n - M : • •:.:': .n.- 'J.-.' 

rfi.irdi te i i / in- ; ; •-.'< .inlltir.ndir.'; hy, ! i „ . - i , i r : ' - i .: ' it.' .! .| . in! •,;.!•• r,; I,' . :i ! i . . r .La l 
involved. This is I.c-cause these st . i t ' - , «l'-:--i-t: st i ' . ie i ly i:i: tin- lr,. ir i . ,.-n->.. .J r.-njfii 
sp.rina .is in Lite liydre'i-n r <• 1 - -r u 1 • •. Ct 1' ,! •' 1' s , „- , i [ ' ; (!:• FK ' i r.'._ I :,:- tli-',.? sl. i te', 
i.:nr:nt o-t the ;i!:y* iC". cnri'C't.! !y. 

in I !"'•. 3 i v shew the? posi t ive (/. ! f - i ? ' ) of t l , - I,,;, of t •••- - _. • -.'..ite', (:,'•) 
ivlril.iV!' to the Foiv i -neroy if- for <i '.,-ri-s .,! d i l i - t l r i ' l - -./'.ft..', ,r, .. f r - . t i e n ui 
hyi.Vi,':.'ii-l,y-!rr:":i sj..r ino nr - .:U i v.: lent ]y li:,- eeo - I r:'i..-1 !.- d - : - . r i i i , i i ; I- i l s r - , t!;-
i:.?t-il -ito--i s i . ' - , I ' . . A l l the sL.iM- I.V'lr: ! - . I .:'." .'.. •• (I. I'- l-y.l:-r-. '.-.:,::.• i'.o ;j:, ':.' I 
on-.'.fMi or is h.u'- ,-.. • 0.1!.' r Y l c r r . I I . : , Y, i'r. Mi, l i , Ir , ! r dii.y.li •'..-. ,n.-
s i . : ! . . ' , I'll, IM, Cr dihydrid-s .M" m.sl.iPle -r: I of to- t'.'.'n '.':!. .ind i i!!. Wl'.!: / . i j . \ : 
l!yi|. '.'I-', for-;;-. .'.Ml l-ili. do.", l i t . line, no -. t.. 11.1 >? ili l iydi i d - ', 1. m I I.I i". I I . I . with ,i 
hydi :-i hylro' i- i i '.J: ir i n j of ] i - •, Horn :>.]•'. /. ,it IK.TIE.I1 r l i l i o r r , . Sii i l . i r 

<!.',. i '! T.ilJO'l'. 0! " I - lOI'E'.'Ll I I ' ih/ i l r i ' l - i . l t l i ' l ' '.(, :.l t l .dl J mt.ll.i. ' i l l.l l '..' !.'(l'."ll 
t i ' t r . : l . "dr j l hydroe-i, d is tant - of less Lli.tn I'..I A do.-, not li-.nl to slul i le i r ihyi l i id.-
l a t t i ces . Allhii.nih •.,'.• Ii I V not ia Isolated tin- M i uctiiro .issni idled with the he:-;,: iniu I 
tr ih,-.!r id.- phase character ist ic of the heavy rare en tin. 'id - l.u i t appear, that the 
t i l ! if. tt ' ihy.i i ii!-- 1,:M ice well d have .i r.illli;..il hyi!|-::;'il-tiyilri.';< "i Spain:'! o! less loan 
V.~i A w l . i l - in tl,.- |.|--..'i-vf-il • l i s - l u r e this '. in ' ; i-. a ih iey-d. 

l l i i s I-.JV-. ri-l. i l i v - l y f.w iiy-lr" i •.'•• s l i in. I :r'-s to In- i--,. I.mi.-d VI!, M.:l, Id!!, 
II: . . ! ! , , I'd:!'., I I ; ! , , and Cr'l. Ih- physics li-.i.lirrj to the- s l . i l . i l i!;/ of : ; i i l , I'di: l iul 
not t t i ! ;' di'.oir.'.-d in d.-l. i i l in !<,-f,i-.-:-.(.<. ;;. Cdlni l . i t iur.-. h-iv- hr-n i . i r r i f d oni. 
(in Vi1, Nil-, .mil Crl! .i:i.| -.how the •,,:••.. thr.-r- f i i i . tor , .mil physics .:', s t . i t i " ! .il.nvi" to h-
o|.i-r.:l i v c for *?> -)!'.[. 1 • • whon w- coosi'lor tin- hu. l u l . t i i " ,:;i|ii'n;iri.!t.i' to th - f i r s t -. i > 
of th'- .d.-ovi' ii.-f.il hydrid-s ,i-. shown in f i f i . 4 tin- f nl l i.win- '.yst--,if i i •, ..rt? r-v.-.i l i 'd. 
A l l s-vi-n rr.-t.ils l-yhihit ho.ly c"nti'r.."J m-t.il Id t t i i . ' -s . Hi.- ti-tr.:hi-ilr.. i i n l - r s t i u - s 
dr- shown in the f i i jnro. I f ono or (.upii.'d d l l tho totr. ihcdr.i l int.-rs [ i . . ' . 'in? 
tor.p'is i t inn Mil., would lit? oh t.-lined. 1" r , i t t for this '. t nu toi i- Ihe en::;"". i t ion Mil 
is the l i i i . i f ing LO:: pus i t ion. Hie r-.r -n f " r this is seen when one considers thr? 
hvdn. :en-hydrn'ieii sp.icinijs which would ho fu .J dS .|iven in l.j!:le 1. 11..? f i r - . t jn-J 
SIV.IIIIEI ne.iresL ni?i'jhhor di s td!it.'-s , d ; , dnd .1 , ri?spei t i vely , .ire fi:o s i ' . i l l . lhe 
th i rd ne.iri.-st noi';h!.or dist.ir.ee, d , , is too siMill for- V, (.r, *.'n. Id . Iho. i u " edsi ly 
eyceniis hoth the clihyi.'rid- (?.11) ,iml t r i l .ydr ide l i . . , i t (?.'!) .mil conpi-'.i t iens 
e«f.- i l i i . i j 7-'i die indiodtod. In l.ir.t tie? l.ir'jest i d l i o of lydro.j-n In i : : . td l , 3.76, 
is drliieved in the Th,,!!)., s t ructure. f'rot.ictiniu::i .n.d iiraniini are close to tho ? . K A 
l in . i t ,lnd otructuie' . with dto::s h.iviny the d , s p j i i n r , in the f.lcei .mil il j S|U'in.j', 
tictweeii the fdcc-s .'in.' found in .illH3 and i l 'd l l j . The lourth nc i r i 's t nei-jliher distance, 
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d : , , b a r e l y nnt.es i t f o r V, f a l l s f o r Cr and succeeds f o i fit.' and I J . Thus cumco*. i t i o - i - . 

u t i l i z i n g t h i s s p a c i n g arc a t t a i n a b l e . \\tj^-."-r in- , tea.I o f ato* s iT. t i ie p lanes 

p a r a l l e l t o >: fin;! y '; i»p«i r ' . i t fd by d , Lr^rv. 1 t j t i on - ; , ;:<• f i n d a L ' / - M ' l d l ion -^ d J t and 

d._. Th is s t r u c t u r e i s o h ' . e r v d Jr. VH , '.'!m a-. ! [•!••. b t r u ' I :ir-." found f ' i r V.. I I , i \ b .H , 

Ta_.II, T0;,H * , e t c . , h.svn f ' v e r i - i ' j h b o r s <u d -:r-..j*..-r S" [Mf t ' . :<>MS. L h r v i ^ f i n a l l y 

(2 .? f t A) nal.es i t by the f i f t h r e i y h b o r , I u t i ' lM-.- j . j f ^ r ; o t o - h-.vagM. : I n i u e l 

a r s e n i d e s t r u c l ' j » \ v . The l a s t tv."j co l iv i ; - . , gi-.v- (.;,... r,.|.\e,-,v'! -.]i^*.-.i' ' _ ' j ' . ai.-: {.?,*•• Mj- j - . - r 

o f i . o i ' / i h u r s -jt t n . i t d i s t d ' n - ' f - : r t r ie s t a b ! " '.. t r ^ t . ' , , r " \iv<..-i- i ; L O I J :; - : ; • ; : . . 

Vanad i i r : , 11 i o!> l L:-: and l a n t a l i ; " exceed the d.. vtilu-.- J.y •_< •j.'a-:<!:'ii j a-id d i •• i - s r l i ' ' j . 

Chro f u " ' , U i o n ' i i . - , p r o t a c t i n i w ami u ran i ' .n ! as s t a t e d aix ive choose a n s t U ' i s t r u c t u r e - . 

The r i rn ' r :u : i c . ! . : - r v - i ! d i s t a n c e is ? . C? A f o r T b . j i ; . . I h i o v a l u e W.I . d- i . . , - - . j i ; . . . j '.::•.• 

>; - rd / r l i f f r j ' . t i : , ' . : : ' . / i l iCh C.":f r~ '• T. l o c a t e I ' i f \<yl H>< ;:-r.\. J •;'[•; w.!S ';••'.••!• " ' •• ' ! ',: t ! e 

bas is of ch r - . : r ca l .v.-.; syr- r - j i . ry ' i r - ; j - . ••-'. f.s. I t '.-..v. '.p.-c 1.1.tt<"( f.n.. t ( M - m : <_-r.i'.r. i o - . . 

c o u l d d i s p l a c e these atr*" ' . f r o " the id<-al s i t e s j i v l ' . ' ; t •* L i. • • t "h- r ! s ; a < i ' . ^ . J .i 

I!-:- s p - j c i i r i o: I ' . ; j5 A. Th i : . l.-aves the ; ; i o i : v o!.v r v - d d i s U o ' e of ' ."J A i'ur 

p r t j i . i r t i n j u r : and u ran i n n f o r orv- r . c i ghbs r . P P - ! i : ' i ' M r y d ]<.i la*, l o v f i , * t,heso 

systems i n d i c a ' e I h ^ poss ; ! • ; ! i t y of i . e ta l i - e l ' ' , t i - • -nyr.Vr •'•••'. i r '.• r.:i t i * * F , _ I n i *, 

r d y ac ruun t for" t h ' ' uri i cj '-*• s ' „ • . ' . t j r e four.J for t ! r " . . - s / ' . ' r : \ as i In-- p'.a .• -.'i.jt.';-' 

d i r e c t l y to the t t i h y d r i d e ' , ,/ i i n c u t an in ' .e i vemV.-j d i hydr id<- f i**-i -,*• as us u 1 l y occur : , . 

Tito i „a in cohes ive energy i n 1h . . !V . has I'f-n o t t r i h n t F . - d 1 'J t o t h u r i N . hyini'njr. bowl, 

ht-L.r.i^o o f thf? lar r ro [1.'JJ k) t f . o r i u c i - t h t i r i t j r ; ^ r ' [ )< j r - j t i ( ^ i found ,n Ln i ' . \V\-i<:\M\-r, 

C a l c u l a t i o n f o r d i - <u\'i L r l - h / d n d o s t r u t . t u r ' - , h.f.'i: '..i,:/.;n !.f..jt \v;:\i ,•_.••! hydr ' j ' j r r . 

i n l c r . i c t i o v , I C M J to th'.- i n t r o d u c t i o n o f ri'-w s t j U - . holow tho i - j t . i l i . j f . M : !d wn i ch 

c.in he occup ied w i t h thr- .v l ' ' ' jd r - l cc t ro - . ' , . T i - prj:.i t i '»n o ' th--',e ,id-!.-i! M. :* . . - , 'Ii-pt-n-:--

on tti^.' c l o s e s t hydr i / i f . - r i -hydroo jn dir.Laricr.'. I x t f i i L i o n of tiie-.t- idf»is to ot ' i>:r r i yd r i c i -

systems appears v a l i d a H h u i n l i t f ic c o r r e c t s t i u c t i n - f s h u u l d hi? cr .n ' . idc i -cd to get t i n ; 

d e t a i l s r i g h t , f u r t h e r c a l c u l a t i o n s drv. i n v a r i o u s s t a ' j ' - . tf- c o - i p l e t i : t l i i s p i c t u r u . 

O H is c u i r i p M o i l , W.-i has Ix-en s t a r t e d and h'LM, i;h :,M a t " s( . ( l i i to I.e s t a i ' l e d . f u r t h e r 

worl : i n the uvea o f s e l f - c o n s i s t e n c y a;id t o t a l energy is needed t o p u t t i n ' t l i e o r y m. 

a t r u e ( l u a n t i t a t i v e b a s i s . Wort: i s p r o c e e d i n g a l o n g these d i r e c t i o n s . P o s s i b l e 

f u r t h e r d i r e c t i o n s i n c l u d e the d i l u t e l i m i t and the i n c n r p ' M M t i o n o f hy - l i L - j en , he l i u ' . . 

and vacanc ies in u e t a l l a t t i c e s . 
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TASIE I Tetrahedral distances, d, appropriate to body centered lattices of lattice 
ccnstant(s) a(c) giving r.etal a tor size ??„.. See Fig. 4. Also given is the ob 
served hydrogen spacings ond ihe nmiber, "n. at that distance 

a(A) Rr.(K) d,(.A) d , ; A ) ' J , (A) o . t X ) I'M 
X 

d ot ,»<*> 
n 

V 3.03 1.31 1.C7 1.52 l . i l t 2 .14 VH 2.22 
2.72 

2 
2 

Cr 2.88 1.24 1.02 1.44 1.76 2 .02 CrH 2.21 
2.72 

2 
6 

Nb 3.30 1.43 1 .17 1 .65 2.C2 2 .34 :.'tH 2 .45 
3 . CO 

2 

Ta 3.30 1.43 1.17 l . f . 5 2.M2 2.34 TsH 
2 .90 2 

Th 4 .11 1.78 1 .45 2 .06 2 .b2 2 .91 T V<15 2.l;2 
2 *;) 

2 

Pa 3 . 9 3 / 3 . 24 1.61 1.29 1.97 2 .13 2 .55 Pah 3 2 ! 08 i Pah 3 

2.16 2 
2 .4? 1 

U 3.52 1.52 i .24 1 .76 ? . 1 f* 2 .49 UH, 2.CS 
2 .16 
2.49 

2 
1 
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Figure- ? 
Schoi-ntic p icture of chawy; in de i i j i l y of stiit<?5, 
f i ( r ) , as hydi-Q'jcn enters r .etdl l a t t i ce . 
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