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of giving :n"lcaning to the neutrino cha.xge oz: lepton nn:rnber independent of 
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... 
S. Ao Blu.d:r~l;~!il. 1 

L INTRODUCTION 

(!a) 

iJ.-+ p -~ ..,u + tl., {lb) 

at1d (!c) 

the particles p, n, p. , and e a:re pl·derCt.ttially produced left handed i;J. 

measurements of nuclear r·ecoil, the spectrun'!., at1.d the 'IT '
2
/ir 2 eN, t.t 

t A.,.l 
rat1o, ~...nese experiments favor, for ·::b.e bn.sic l''er:rni interaction. 

j a 
. + = 1e y v 

a. 
• f 
J a. 

= H -r H1 +I~ a a c 

!:H:rangeness-preserving current hc:-,:vir1g th-2 qualli:'J.in nu:rnbers of 

(2) 

is a 

~-- + 
P\f N. 

en. 

{The field ope:r2.tors for negative r.nucns and electrons ~:t1a denoted by iJ· and e.) 

. , . c -1-T The field charge conjugate to v 10 •:tenotc;a by v :: C v , where 

r c- 1 , T '¢,. • • 1 ·· · 11 · · ' ' b - ) ....., ··• = -y. ; h.S parnc e 1 s conveL'ltl.Ot'laA ~r de~:ocer.! y v o . 
·~ ~· . 7 

i 
' ' 
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Tha.t e ai:ld r..t transmute into lcit··han.ded ltcutrinos is expressed by 

"~· . .... ~ . 1' .1' 2 c.:te consexvat.lon OI neutr1no c :n:~~.::!..L1ty 

..... + -· + a. ~~ y_ 1.1 + v .,, v + v ' -.i v 0 ) da 
' u. "C!. !a, ' 

vvh.ere S = +1 fore-; f.l· t 
+ p. 

{ 3) 

• v ... ' 
1.. 

The S-conservation is exact ir i,n = m .. :.:: Oo 
V V' 

(If S is extended to 

include 

then 

n and p and is :modified by the replacc;ment y 
.. a 

f ·;-;.· + - + 
5'= i(Ny N-l·Py P 

0], (J.. 
- + + ~:~ Ya 

+ + v y 
0], 

e + 

and 

The V-A fo'rm of in~e:raction.s ( 1) ca:.n the::J; be derived by :requiring the invari• 

ance of H · uncle:;; S' tran.sforxna.tiot!s. The chirality S 1 is, of course, · \veal~ 

mily partially conse:~.·ved because of the :r::l&Sf.3 terms attd strong interattiouso) 

In. the two-component UGutdno formulation. 3 ne'.ltri:uo chirality is identified 

field specified completely by its mo:r:aentxr..'1 and helicityp arA.d the neutrino 

discuss the value of giving meaning to th~t nco1utrin.o charge or leptoi:l l'l.U:t:::'-ber 

B. Ivfuon-Nutnbe:1· Conservation· 

Recent experiments show t..hat the netri::dnos v' · ;>reduced iu 

+ ·;- ' I 
1T-> ~~ 'l" "'· {!b') 

reproduce Jrnuons by inverse f-1 capture but are b.1capabh; oi producing 

1 electrons by h1.verse electron captu:.:·e. The tra:n.smutation 11- ....,. e: . is also· 
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4: 
apparently forbidde£1. We hn.ve accordingly ~r.~:ritten the f.!. decay interaction 

He with two diffen·ent neu.t:rinot;. hypothea:izin.@ ~hat there a:re only two ki.ndg 

of 'neutdnes and that in ~l decay they are euch couplc:d to p: and e as in p .. 

and rr dcca.y •. · 

Thid Deconct conservation law, the C·:J>:lser:vcYHon of n"luon nun1.be:r 
; - +. ·- . + . \A 

L ::: I i (e v e - tJ. y }.!. + v 'I 'i,l - vi v v!) dcr ' ' . ( 5} 
. G. . (JJ. 0. . ·a. 

- - + -~ where L = +1 fore , v. v 0 and IJ. , and where L = -! for: e , v, v 1
, and 

occurrel'1Ce of this se::cond neutrino v 1 is u:M1xplairi.'~d in the two -compor:1ent 

neutr:i.no or V-A theories. In this papert \Ve v;ill discuss the idcntificaHon of 

lepton n:u..trLber. wit..'!t rruon n:umber s:o as to rnake (fo:r neutral as for chG<.rged 

• + ) 1 ' • • 0 d t " T .,. • t !ep .. ons epton nunJ.oer :t.naepen en· os: .. ;e:'.lCl-y, <tnd to give l:'JJ.c.:;~ming to the 



In a theory conserving neutrino chirality (i.e., kn;J~wing that 17 and vu in 

reactions { la) and ( 1 b) are d~:finitel';r :right-·hancl(~d, ari.d that v and v' are 

left-handed), ho·w could t.~e neu;;.-,..1·..,,,_,..,_ ·-~gr-> dcg"~""cB of freedom reveal itself? . -- .... .... .... _..,,.,, ...... r.s.<:!... . ... . -;j-

So long as 

are each transformed into an equivalent (physically ind.:i.stin&rair~h . .r~..ble} inter-
.· . 5 

action Ham.iltonian by each of the ind..r=per..dcni Pauli transfonnatwns. 

and 

; 

VL 

c 
v 

L 

c v' L 

-~- VL -
·~.. 

-~c - iJ = L 

t-·· 
a. VL + fiJi. ~ .• .:, .. 

* ;.:< c 
v .. + o. v -}3 

.i..J L 

::~< 
v .?.;~ + a.' 

·J.;~ 

I . ·12 I A lz l • I I') ' I/ I e. . + ~'-' = ... , and. . CL' ~ + I 13.' ~~ c:: 1 ~ 

• 

(6} 

.( 7) 

This equivalence e:.::prcesee t"i1c fact that if r.;.s-ctt:dno r:ta.tes 8.::-e specified 

completely by momentum and helicity. th;~::·e ca.;;;. be n.o observable distinction 

bet,Ncen a 11eut:dno of definite helicH;y and any liuear unitary combina;i:ion of 

"neutrh1o 11 and 11antineutrino 11 of t1;.e earn•::: helicity and m.ornentum. The sub-

stit'...ttion::s ( 6) and ( 7) ar.n.ount only to a :r.edef:init:to~'1. of the neutral leptons 

involved in reactions (1 ). 

7 for ueutrinoless double 13 decay are~ fo;: 

of neutrino-chirality conservation 2.nd cc;mnot test lep~on conservation. 'I'he 

definite right-handedness of the neu.trii'lo:;; v emitted i.rs rc21.ction { la) prevents 

th.eir absorption in t.."le reactio11 v + n'""" p + e ir:resp~ctive of whethe:r any 

. ·{, 



·~ 

.. is conserved., 

Zc ... - 2w- :"';hich proceed by ite:t·aticm. cf tiw ba~:;ic (3-dccay h:.ate:raction. · 
. • ~ . I . 

-.... <.l . h 8 ·- - . ., . .i:: or tile sarr~e reasons. ti. e erose section for v + n -> ® + n 10 :m.ae-. . . . . •. .... . 

From the helicitie s ob::::crved in th.c 'lT- p . ..;. c · chai"r.t :it 5.s known that the 

av.tiparticle'Ldesign.ations h;. :;:eacEon(lc). If the t'NO ncut:rinos '<.ve1·e identical 

particles b the same helicity state, then th·B e:::,~clusion prhtd.ple would. inhibit 

the enussion of energetic "electrons and lee.d to a spectrum characte.:dzcd by 
. . 

p = o. That the two neutrinos actually ;;~ppE:a.r in opposite helicity sta.tt~s ·was 
~ 

• l· t • . t' . 1 t <1- • • • ' 5 ·. ' '1- ' ; £ lnierprc ea 1n ne s1ng e ·wo-con:pouenr.. neu~.:r1uo theory as ev1wz:ncc C!.o.3X; 1· 

" 1... 'l- .. l . .!.c:pton nuni~..w:t· 1s conse:r.vca., p. and c ~nuct bear the sasne epton nun:;;o,-:;r. 

If t.."lc two neutrinos in p. decay are not ide;::;.tical or ii on<.'l gives up the con.m 

nection bet'\veen neutrino helicity ar..d lcp·.::cn nt1.;:nber, this historic ar3ur:o.ent 

1 f) + 
does not apply and the alternative assign:m<::-:n.t. '""' that e- and p. · a1·e both 

leptons, is col.'lsistent \vith lepton conse:;:-vation. 

Clea.rly lepton conservation cm'2.not be teetc;d in second order · 13 processes 

(so long as m = 0) because of neut:dn.o chirality, and cannot be te<3ted in p. 
. v 

. 9 
decay because of the occur1·ence of tvlo !1.eutr1noz. 

· .. 'i 

.·.:· 
i 
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III. ONg FOUR-C0~1PCY~1ENT l~JEUTRINO. 

Under tl:1or;.c ci:rcumstances; \vhat l1'1t::aning ca1.1 be atte.ched t~ the 

distinction betweelt'l., neutrino and anti:lLeut:rL:w artd to the pi·h:iciple o£ lepton 

COfii~Crvation 'j. Is there a 'p~OCCSG 0 .::illowecl by chh·ality CO!t'lSel·'lratiOl!.'l;. 'Vvhich 

become o fo.:rbidden only by an as~ign.mcn:c of. qt:tantunl 'numbcr}j to the leptons'? 

If so, thiril qt.tatitum nurnber is entitled to be ·called lepton nu1:nber • 

. A. test of lepton-number assignmentH is. possible o'rdy by co;J.sidering 

two·step processes where ~ifferent int<.n·a.ctione; Hb arld Ha {or I-~ and He~ 

. or H and H,·) are ilwolved. This is pr~~dsely the cxperir11.ent per£o:z:r£H3dl 
c a 

where neutrinos issuing fronl.reactiOil ( 1 b') induced th.e h:lVerse .of. reaction 

0 b) but not (la). If there' is a lcpton-tonse~i."vation law a:nd 'lcr.:ion. nu:rnbex - . .. 
means anythingt H can only mean wh<lt w~i.!5 called muon ~unibe~ above: 

Now v 1 has the same quant\u1.1. nu:r:tlbc:t'G as v; so that the rnost econ.o:mical 

description of all the conservation l.s;.ws io t.;; identify v 1 r;a v; i.e •• to tecogrdz,e 

v' and v' as left- and right•heHcity state G of a £oar -compo1~ent neut:dno 

. . .. ·r . ... 
coupled to e .. and ana.!.!. , respectnre!y. In ~h.e inte:~.·action (2) j ~ is rcpl<~ced 

b . 11 • - + . c - . . b . . ( 1) . 1 • . }, y J ::: 1 tJ. 'V v • and t:.!1e a::ac >.·e . .;:,ctl.Ot:•S Hlvo~vJ.ng !tnuons can or:: :re • 
.a. Q. 

written by placing on each v~ a prh11·~ eupe:tsc:dpt {design;:.J;bg the associated 

rxmon} and a c o:r overhead baz· {dc~sigmd:ing the charge C():n.jt.l'gate): 

and 1.1 .. _,.. v. + e 
I.~ 

(8a) 

(Be) 

For cb.rity• we b.ave now inserted the nettU·ino chiralitics which ;;.;.,ere he:reto • 

fore implicit in the n~utrino.-antineutr:i.ll(> diotinction; e· and ~~- are p:wduced 
' . 

in. association with right-helicity neutrinos a:nd t:l.·ansmute into left-h.elicity 
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neutrinos~ The l'lew feature i B that the ne'Li~:dno i B now a four -componCi.1.t 
;'\! 

Dirac field .w.~ose two charge staten, paxtid.e and antipa.rticlep are realized 

hy 'i;heir coupling to e"' and v"' rcspectivel':;. '£he Pauli iransfo:rmatiorts (6L. 

and ( 7) a.:re. incompatible \'\lith the condition vu "'" v and a·re now not admitted; the j 
' 'j; 

l' 
d . 'th . .. "' ' - . ' . , . t d . t'h ... . ', .. egeneracy Wl respect ~.o neu~.:nno cl:.:::.:qJ<~ V!iUC.U. exH; e. 1>:1 ~ .. 1e ~.wo-;;~~or.nponen.c:·· 

' 
:neutrino, tlleo7y~ '.vhich made meaningless ·~be distinctiol'l bct'%·een neutrino and 

antineutrino, is lifted by the coupling to 1:..'1.,::! f.t t. e fields. 

Because of the anticommuta.tion relations,_ which the fe:rrnion operators 

·satisfy, it fol,lows that v' 'V: v' :::: v· Vet} { -1 + y
5

) v. The chh·¢tlHy and lepton 

cm:rent d(:!nsitites in Eqs. (3) and (5} take the fo:rrns- i(eyQ. e.+ !-~-YaY·+ vyay5v) 

<:>..n.d i(e 'Yo. e - p. '~aY· + v -va:v). respectivelyo The condition rn = 0 as the 
v 

condition for neutrino-chirality conse:rvaJcion is appi.a-ent., The V--A interaction . . . 

forn-:t follov ... s, as before, fro'rn. the parenthetical re1nark.s abDou1~:.aE0,q:e_<_L:.::-... ~,_·· ... 1 ol.T_-~------~,;_:,J 
The theory \ve have been led to. d:,a;::.?.ctel"ized by one ... u -W ·- _ 

-{,_ 

by Sclp.v).ttger and by others in com1,ection v;,·ith a now obsolete ~J"r~th.eory o£ ·· 

l3 decay. 11 

Tests for thf.s Thoorv -------------4. 
The identification v' = v is possible o1:1.ly if muon and electron neut:r_·inos 

differ solely in charge; i. c •• if :rr:~. = na tD. and all other quanturn nunJ.b:::rs a.x·e v v . 

the Eame. · The A~deca;r net:.triuo znass i::; kno'.·-.·n to be ·verv small (:rn. < 0.004 :tr.t. ); 
1-' · :t • V G 

. . 1 ~ 
bu.t for tl.te muon ne\.1.trino the prese;-;.t upper lin.1.it, derived~- frorn tJn.c r.D.nge 

" and lJ. nJ.asaes, lS lU < 0 P1 If, SlUCO the rnUOn r.naSS iS nov.; better v-t (.i - elt 

known than i!:l 1955, the pio:n..:maso and r:nuon-momerih.n'l> detc~r:rninations can · 

be refined, this limit 011 m 1 can be in'lp:roved. 
. .v -
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The kinemat~cs of K!J- 2 decay· tn: of ~t ... capture io, o£ courset t:he. same 

InK .., decay, the mu·on. ::a:.ngc:is !t".l.uch longer th;;U;t in 
f1.4 ' ' ' 

rr ~ deca·•r · but t.b.e quoted K mat10 is thre0 t:in~.~Hl rno. t·e unccl·tahl. than the .,. p.2 :fl 

mass {rorrA which it is o..t present derived,· .An upper limit of m 111 < 8 1'/J.eV has 

··' d b .) 3 f . -:r 3 ~rea y' een ae~. . rom 11 capture Hl t\~ .. 

If tJ'J.e association of v 1 with F·• at.ld. v .·~v-it .. ~ e, found in th.e interaction 

14 with unstra.ngc pa.rtides. is reversed when deaLing with strange particles 

( 11UCut:dno flip 11 ~ 5 ), then either leptm:1 UU'i:'J.'l.'be:r i::J ll'lOt C01.1.1i.HH'Ved in. SUCh strt"-rig<:;"" . 

. particle proc}:Jsses, or v and v' dHfer in soa·u:: other quantum nurnber besid~C.:lS 

lepton numbel'. The preliminary data fHJ[~t:.;.: st this is !10t so. 

one may observe v-v' differences 'Nhich inv:-;;.lid~?~.t~;; the associatiot1. of v ai().d v' 

into one Dirac neutrin.o. If a third neut:d.n·o v 11 . were diecove:red, the for:rnu.-

la.tion given in this paper would prt)b3.bly lose its aUi·acthrcne ss •. 

If v and v' are idcn.tical, e::r;ccpt f'o;~ their associa:tiorl with e and p. , 

and if rn = 0, the pre sent fom: -compon·.er.rt formulation .differs from.the th.eory v 

oi two t·wo-COl.1.J.?onent 1.1eutrinos o::;l;r in a. trivial wayo since it divorces neutrino 

lese the Di:;;:-ac forr.nulation \:vould appeaz· to enjoy ce::.-ta.in conceptttal adva:a:i:ages: 

net1.tl'ino which has the same nun:1bcr of internal degree.s of :f:reedo:rn as do &l:t 

other fer:~.rJ.ons, and no new conGe:~.-vatior.tlo.w (n1.uon number) needs to he 

invoked. The m.inimm'n nu:rnbeJ.· of fields necesoary to describe dyr~ .. ";,:rnlcaUy 
. '• 

., 

thus, the muon is almost logically m;cr:::::sary~. instead of being an uae2::pectea 
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. , 
of the desc:Hp·tion 6:£ all elementary· particles. io The three lepton fields ::J.:re 

suggestive of the three baryon ficld.~J ncc(ic;d. to :::ealize charge, baryon uum.be:t 

and hypercha:rge conse:rvation. 
.. + . 

.The . e • v. F· triple. differing formally 

fron1 ~e two doubh:ts {e'"', v) and ()L-.· v 1 }~ aJ,::>o suggests different weak-inte:r­

actlon symmetries~. For example, altl.wugh·.t:b.e ~!e~ equalities in th.e 
. . .. 

Puppi triangle ctill obtain, the 11ttnivcrs:.J. 11 Fenni interacUon look.:;) different 

hi. fo:4m when expi.."e soed as ara. intexactio:n. bet-v-rccnt the (np) dou.blet an.d the 

.. . + . 
e V " t.,..•pl""t "'''11'"' crl"'·n-"" 1'n .c,....,..,...,.. ~,..,~,w s··r.;r..·os<- ~. '"'-•·•·-rr..,.,..,:l·ca'· ci-t~''"<£ .. e ;,., i f 'r -I. "- o LL ;;> ...,_ /:S"" • f..<J,• h .. AL!C,y . \)·6£;>'-'' t, - ~'""·-·-- Jo. ~ -u.:.. -~"-

{ 3) ·The xnystery v;hy the ncuti.·i:i.1o • shod(~ hc::.:ve OY1ly two co:rtlpOi'1ents • ~ 

"<iVhich E!Xplained nothing un.tH supple~1o.entcd by the a.ddition.cl a:seumptimt of 

t
. . " . al' ~ . . 17 . . . 

neu :i"lno cJ:U.r"' ay conservatlon -- C!.lS<lPP'i<'l:~·.::. ''i'hr::~ ncutrin.oiJ J.nissi:ag tvv·o 

co:rnponen.ts, · Vnt 
. . .z: ... 

+ arc com1.0Cted to 11 ~ ·1. :.US !31t"Uat:tan l'D ::arr~ll&:r.' to t .. at lU ( -·· . . . . ,· . . .. h . 

l t , . . i" - d + 1 ~ b -~ . ' d ' ' ' . . . '· e ec roaynan·ucs: wn. 1e e an e c~ou ... < .. ·e u..escr1oe oy C'NO cwo-cor.npo~len~, 

spino:rs, we find it l"\.'lOXe convenier-.:.t to !' :;cogl'liz.e a single Dirac electron f:teld 

whose two charge states ar~~ disth'1[!,'<.:lisl:wd. by theh: coupling to the electro·· 

rc!agnetic field-.) In this sense. the n1t.:w::t and it~ neut:dno are given a natu:rc.l 

role they ot.~erwise do not enjoy. In the laret sectio:.."l we discuss tbJ~ !J--e masf.> 

"'ff . tl' 1'. d1 ~eren.ce 1n 'us ~1gnt. 

{4} One does not pretcm.d to £'.tt:dbute parity non-con.sc :i."vatio::i. to a.D. 

intrinsic property of neutrinos. · A:Zte r aU, maxi:r.o.a.l parity violations ar('; 

found in so::r:.e processes in which neutril.1os ·are not a.ppatently invohn'Od. a.I.td. 

'parity manages to be conserved in other (electrod.ynalT.iic and gravitational} 

p1·ocesses in which tilf.': i.nasslessncsG of the :.;:-elevan.t quanta r:night also have 

13 
suggested. a reduced number of compone'i."lts for the quant~ in.volved. 
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is ce:i:ta.inly most attr<..'l.ctive theoretic;.llly. Ncvcrtb.el.:;r;;:;;. ir:. t::1e caae of 

the theory o:f two two -c on--..ponent rt.E:utrin·?t'J". t:b.e Davis 

reaction, and an au.::nnalous l1.ElUtl'it:w-protorL aboorpi:ion c:r.oss S·~ctio"n a:r.e th.e:n 

no longer forbidden by ch.b:aHty cons~~rv.ation .• (The cross s'"'ctions fo:;: these 

second-o:rder FermJ. processes, depresn(~·::-1 hy an addidon.al factor propor-

tioual to m; • are, needless to say, ridicu.lou.Bly sr~1.alL) If .f.ound., these ·,, 

· •. 
such a positive result may be inte:q>reted as dui-; to a ~,.;rr~2.H neu.t;,·ino mass d£ 

pe:::-ha.p~ weak interactio•1 origin; 

I£ no p. + p:roccsses are see1: but p.. ....,.. e- obse:rved. then t~enztri110 · 

ch~.rality is not conserved, but lepton :::::o.:s.ecrvat§.cr::. r:.:.ay he pr-esumed, with 

- . - . + '. ,;.. • • ' 1 "f c• • • . , 
ll ~ e nor p. · .-.. e 1s onse1 ... vea, a11ct ·.t \ .. r.u3 neutr1r:..o r.:.:··1.ass, tn , ' . . . v 

then l(';!ptet.l conservation (with the conventional acsie;nrncn.ts) and a sepa.rate 

• 
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IV. C.OMMICNTS ON THE !•lf.UON-·E.L1ZC'fRON DIFFr:.:It~:SNCE 

Heretofore • -· 1-1.- an.d e have <:lppe<:ll'<~d a0 identical. pa:rticles c::''cept 

magnetic mass difference; ano~alou.s muon intera.ctions h;lve been hypothesized. 

reveded itself. 

The present theory, howcvc~, l:m.ild£> m.l a t!'iplet that is sym:rnctdc 

u.ndc:t· the weak inter~\ctinas: f.!. .. and c .. arc, besides their ma.ss~ di:::;tin·· 

guishcd only ·by· lepton charge. Can this cym:rnetry be extended to. the clect:t·o-

qualitatively at least, the p -e !Ti.Ll..SG :t· 
':'),> 

difference? Suppose 

minimal elcctrorn~gnetic inte:ra.cticn 

leads after a self-consistent calcnl:' . .tion, to the clect:l.·on1.agnctic 8elf .... energy 

(9) 

:Because it is deterr.t:.d.:.'1ed by weak h::.tcra•;t'.on tn>.itarity or gravitatio:>.1a1 

with any cutoff ~n the strong inter:?.ction.3). 

m = 0, 
{10) 

a:tld m = A ;~:;:;:p( ·2rt/3o.). 

It seems possible that th.e se two solutions r<;:!ali;;;c the difference between 

L = +1 an.d L = -1 charged lepton:3, Thi~; solution for m
0 

= 0 is •. of cou.rze. 

not yet to bG tak~n seriously quai~tHati\rely (a value m
0 

f. 0, o:r a h:cet:'l.kdo~NzJ:. 

of. :rnicimal eleCtrodynamics, is nccessa:ry for the ligh:te;,: lepton to acquire 
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an n1 :J 0, and for other reasons. i'>.. mas;e wiE, incidei'1tally, allow the Dirac 

• n~utrino to ~1ave a small mag:r~etic moment •. ) We mc<r.n only to suggest th<:l.t 

de~c:d.b'ed by different hvo-coraponcD.t f.ic:ld.::1, the n1.ost economical descriptic.H1. 

• t . t • "' tl . /: . ' " T .. • 1 'I t., . ... 0 
• .t I, conms en wl,..!l ·1e k'~nown .t.:<:lcts 1s that t11ey arc pa:r~.:~.c c ana e.n ·1par~.1.cle s a,;.e o 

• . J .. 

of a Dirac fi~ld, disth.1.guished by thcb: co<.:.plir.l.3 tci e and f.L", respectively. 

\Vhile this iden. originatt: G with Go?l:J}:..:b:ls1::;i ~~i.'ld M.ah:n'Jioud, 
10 

To"l..lschelc, 

c• • • • 1 ... h ll · ' · · · t'k t . · 1 · l ·"' . ,;:~chv.;ll1.ge:r arz.u. ot:1!!::;: a1..1.t. oro, \·'JC ~;;~:lsJJ. t() (.~;..--;;.:.tf'Hl~::tGl~:-,e x.:.& ·• 111. o .. c l:tr~i ... l~~.-y·-

conserving theory, v,:hat ha;e; bee:.-: c:..llcd r.ouon n.ur.nbe1· iG also the only· 

independent mea.n.ing that ·we can att:-~ch to lcptcn rtm:nber. 

. . 
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