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OCHOBWBaRCb Ha ~3BeCTHOM ~aKTe He3aB~C~MOCT~ pa60Tw BwxoAa 
~ 3neKTpOHa ~3 n~6oro Tena OT 3Hepr~~ Bw6~Ba~~e~ era 4aCT~~W, 

Hanp~Mep ~OTOHa, ~ paCCMaTp~BaR cnY4a~, KorAa 3Hepr~R ~OTOHa 

hv -+ ~, cnenoaa rensuo , CKOpOCTb 3neKTpOHa V -+ C aenuxa ,00, e 
np~XOA~M K npOCTO~, c T04K~ 3peH~R BW4~cneH~R ~, MOAen~ RBne
H~R. 

8 paCCMaTp~BaeM~X ycnoB~RX Bce 3apRAw Tena 3a BpeMR YXOAa 
3neKTpOHa He ycneBa~T 3aMeTHO ~3MeH~Tb CBoe nonomeH~e, ~ 3TO 
AaeT óCHoBaH~e KaK AnR MeTannoB, TaK ~ AnR HeMeTannOB 3an~caTb 

/B rayccoBo~ C~CTeMe eA~H~~/: 

2
 
~ := .JL.
 /1/ 

r~ 

rAe e - Ben~4~Ha 3apRAa 3neKTpOHa, a r~ - xapaKTepHoe paCCTOR
H~e MemAY ABYMR eA~HCTBeHH~M~ HeCKoMneHc~pOBaHHWM~ 3apRAaM~ 

C~CTeM~ - caM~M 3M~T~PyeMwM 3neKTpOHOM ~ 06pa30BaBwe~CR Ha era 
MecTe AWPKO~ c nonom~TenbHwM 3apRAoM TaKO~ me, KaK Y 3neKTpOHa, 
Ben~4~HW. 

Ecn~ npeTeHAoBaTb Ha YH~BepcanbHOCTb ~opMyn~ /1/, TO 3Ha4e
HHe r~ AonmHO onpeAenRTbCR BceM~ reOMeTp~4eCK~M~ oco6eHHOCTR
M~ B3a~MHoro pacnonomeH~R 3apRAOB B paCCMaTp~BaeMOM KOHKpeTHOM 
Tene, B TOM 4~cne ~, Hanp~Mep, ~x He~30TponHOCTb~ OTHOC~TenbHO 

HanpaBneH~~ Ha pa3HO~HAeKCHwe rpaH~ Kp~CTanna. 

OAHaKO B 3TO~ pa60Te M~ orpaH~4~MCR npOCTpaHCTBeHHO ~30Tpon~ 

HWM np~6n~meH~eM, n03BonR~~~M 6~CTPO ~W4~cn~Tb 3Ha4eH~R ~ no 
BceM 3neMeHTaM Ta6n~~w MeHAeneeBa, AnR KOTOpWX ~3MepeHa nnOT
HOCTb Be~eCTBa B KOHAeHc~pOBaHHOM COCTORH~~/ 1.2.3/, c TeM, 4TO
6w nonY4~Tb Bo3MomHO 60nee nonHW~ MaTep~an AnR npOBepK~ aAe
KBaTHOCT~ MOAen~. 

~TaK, npeAnonom~M, 4TO AnR Bcex 3neMeHTOB 

1 t/3 P 
r~= r.(N") , (N = A) , /2/ 

rAe p - nnOTHOCTb Tena, A - Macca aTOMa B HeM, a r - eA~HCT

BeHHW~ nOArOH04HW~ napaMeTp MOAen~, 3Ha4eH~e KOToporo np~MeM

lJJ paBHblM r = 3 1/ 3 . 
TorAa B 3TOM np~6n~meH~~ pa60Ta BwxOAa 3neKTpOHa AnR COCTaB

neHHWX ~3 0A~HaKOBwx aTOMOB Ten eCTb 

Otn~tI3hl';t'tiHb1I} gHcnrryr I
.,~ 
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2 N 1/3 -7 }/3	 131cP==e(3) 3pr=10 N 38. 

4TO KaCaeTCH ~3MepeH~~ -0~ TO npaKT~4eCK~ BCe ~3 ~MeBW~XCH 

K 1981 r. 3Kcnep~MeHTanbHWX AaHHWX C~CTeMaT~3~pOBaHW ~ 6606
~eHW B ~3BeCTHO~ MOHorpa$~~ B.C.$oMeHKo!41 nOAaBnH~~ee Kon~
4eCTBO onWTHWX AaHHWX OTHOC~TCH K 3neMeHTaM - MeTannaM ~ nony
npOBoAH~KaM, HO ~Me~TCH TaK*e Tp~ ~3MepeH~H AnH annOTponHWX MO
A~$~Ka~~~ A~3neKTp~Ka ~oAa/4,5/. B'41 np~BeAeHW Ha~60nee AOCTO
BepHwe, TaK Ha3WBaeMwe peKoMeHAY~Mwe 3Ha4eH~H pa60Tw BWXOAa, 
Bw6paHHwe nocne aHan~3a MHor04~cneHHWX onWTHWX ~ paC4eTHWX ~x 

Ben~4~H AnH non~Kp~CTann~4eCK~X 06pa3~oB 66 3neMeHTOB. 
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Ha p~CYHKe cnnOWHO~ n~H~e~ npeACTaBneHa 3aB~C~MOCTb paCC4~

TaHHO~ no $opMyne 131 pa60Tw BwxOAa ç6 OT nopHAKOBoro HOMepa
/4 !

3neMeHTa Z,a XOA peKoMeHAyeMwx 3Ha4eH~~ ç6 - OTpe3KaM~ nYHK-
T~pHO~ KP~BO~ ~ OTAenbHbIM~ T04KaM~ IAnH Sm, Th !'1 UI. 

PaC4eTHwe cP no 3neMeHTaM H,N ~ O COOTBeTCTBY~T ~X TBepAO~ 

oaae , a no He , F, Ne, Cl , Ar, Br , Kr , Xe, Hg - *~AKO~. Ha p~

CYHKe AaHa pa60Ta BWXOAa ~3 yrnepoAa-rpa$~Ta, a pacc4~TaHHaH 

AnH anMa3a cP = 5,6 3B. PaC4eT AnH $oc$opa-A~3neKTp~Ka AaeT~11 ~= 3,5 3B, a 3Ha4eH~e AnH P MeTann~4eCKoro ~MeeTCH Ha rpa$~

r) Ke. Mbl pacnonaran~ TonbKo ~nOTHOCTb~ ~oAa OPTOpoM6~4ecKoro 

14,94 r/cM 3/ , AnH KOToporo ep = 2,86 3B. 
~ nep~OA~4HOCTb, ~ aMnn~TYAa Bap~a~~~ B xOAe pac4eTHo~ Kp~

BO~ ç6(Z) cornaCY~TCH c nOBeAeH~eM npaKT~4eCK~ Bcex ~Me~~~XCH 

OTpe3KOB KP~BO~ peKoMeHAyeMwx 3Ha4eH~~ pa60Tw BWXOAa, np~4eM 

npOTH*eHHOCTb Ka*Aoro nep~OAa pâBHa ~HTepBany no Z nep~oAa 

B Ta6n~~e MeHAeneesa, a $a3bl Kone6aH~~ BO Bcex nep~OAax OA~Ha

KOBW - B ~x KOH~ax pacnono*eHW M~H~MYMW. CpeAHHH Ben~4~Ha OT
KnOHeH~H BW4~cneHHWX 3Ha4eH~~ OT peKOMeHAOBaHHWX ep no BceM 

, 4 I	 •66 3neMeHTaM' ~ 12%. TaKoe cornac~e, nO-B~A~MOMY, MO*HO C4~I 

TaTb YAOBneTBop~TenbHWM. 

TaK~M 06pa30M, OTMe4aBweeCH paHee Han~4~e nep~OA~4HOCT~ ep 
no aT0MHOMY HOMepy Z 16/~ npHMaH 3aB~C~MOCTb MemAY nnOTHOCTb~ 
3neMeHTa ~ ero pa60To~ BwxoAa/ r l nonY4~n~ 3AeCb Kon~4eCTBeHHY~ 
$opMyn~poBKY. BMeCTe c TeM nOKa3aHO, 4TO CBH3b Me*AY ç6 ~ 4~C

nOM Z BaneHTHWX 3neKTpOHOB 3neMeHTa, npOT~Bope4~BOCTb KOTOPO~ 

6wna npo~nn~CTp~pOeaHa B/ 7 /, B COOTBeTCTB~~ c MOAenb~ OTCYTCT
ByeT. 

B XOAe paCC4~TaHHWX ~Ha4eH~~ ep(Z) 60nbw~e CKa4K~ npO~3BOA

HO~ no Z Ha6n~Aa~TcH TonbKO Ha rpaH~~ax nep~OAOB ~ rpaH~~ax 

Me*AY 8 ~ 9, a TaK*e Me*AY 9 ~ 10 pHAaM~ nep~oA~4ecKo~ C~CTe

Mlil .a. ~. MeHAeIleeBa B peAaKU~~ B. n. rnaAblweBa! 8,'. Ho BMeCTe c TeM 
~MeeTCH OA~H KOPOTK~~ OTpe30K 6 < Z < 11 c ABYMH aHOManbHO KO
pOTKonep~OAHWM~ Kone6aH~HM~. BepoHTHo~ np~4~Ho~ aHOMan~~ Mo*eT 
6WTb HeT04HOCTb ~3MepeH~H nnOTHOCT~ p TBepAwx ~30Ta ~ K~cnopo

Aa ~ *~AK~X $Topa ~ HeOHa, KOTopaH, B03MO*HO, B3HTa HeCKonbKO 
auuie Ae~cTB~TenbHo~ Y O ~ Ne ~ H~*e - Y N ~ F o 

MOAenb AaeT B03MO*HOCTb oueH~Tb ~ Ben~4~HY pa60Tw MHo*eCT
aenuor'o BblXOAa ABYX'(ep 2) ~n~ õone e (epo) 3neKTpOHOB, auaaauuor-o 
OAH~M $OTOHOM, B 4aCTHOCT~ B~XOAa CBH3aHHO~ B 6030H napw 

tJ 
i 3neKTpOHOB ~3 3neMeHTa-CBepxnpOBOAH~Ka ~n~ cnO*Horo BbICOKOTeM

nepaTYPHoro CBepxnpOBOAH~Ka. B nocneAHeM cnY4ae ~3-3a 60nbworo 
1 ::1 

paCCTOHH~H Me*AY 3neKTpOHaM~ B nape B3a~MOAe~CTB~H Ka*Aoro v:3 
. ,	 3neKTpOHOB napw c 3neKTpOHOM-napTHepOM, AanbHe~ AWPKO~ ~ AWpOK 

Me*AY c060~ Manbl ~ ~M~ MO*HO npeHe6pe4b. B pe3ynbTaTe pa60Ta111 
suxona napu ep 2 - 2 ep 1 ep - paõor a BblXOAa onuor'o 3ne.KTPoHa ~3 

cBepxnpoBoAH~Ka/. 
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~OT03M~CC~R nap MOmeT 6~Tb 3aper~CTp~pOBaHa B 3KCnep~MeHTaX i~ 
T~na/9. 10/np~ COnOCTaBneH~~ CneKTpO~ 3M~T~pOBaHH~X ~3 06pa3
~? 4acT~~ AO ~ nocne ero nepexOAa B cBepxnpoBoAR~ee COCTORH~e. li 

B 3aKn~4eH~e BblpamaeM 6naroAapHocTb B.n.AKceHoBY, n.6.rono ;1, 
BaHoBY, E.B.Kyn~KoBY, B.~.nY~~KOBY, C.A.PaK~TRHcKOMY 3a ~eH
H~e A~CKYCC~~ ~ nOMo~b. ~ 
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MaTopa H.M., KynHKoBa C.H.	 PI4-87-903 
ACHMITTOTHqeCKaH MOAenb H BMp~eHHe 

paõo rsr asrxorra 3neKTpOHa H3 MeTannOB 
H HeMeTannOB 

Ha OCHOBe <paKTa He3aBHCHMOCTH pa60TbI asrxona cp 0'1' CKO
pOCTH 3MHTHpyeMoro H3 TBepgoro HnH ~HgKoro Tena 3neKTpOHa 
rrpezrnoxeaa MOAenb HBneHHH H <popMYJIa cp = 10-7 N 1/3 3B IN 

3/.qHCnO aTOMOB 3JIeMeHTa B 1 cM PaCCqHTaHa paõoTa Bb~OAa 
AnH 95 3JIeMeHTOB 'I'a6JIHIJ;bI MeHgeJIeeBa. Cpep;HHH BeJIHqHHa 0'1'
KnOHeHHH pacxe-rnsrx cp 0'1' ITOJIyqeHHbIX K HaCTOH~eMY BpeMeHH
TaK aaasraaexsrx peKoMeHAyeMbIX 3HaqeHHH pa60TbI asrxorra AJIH 

·66 3JIeMeHTOB GJIH3Ka K 12%. . 

PaGoTa BbmOJIHeHa B JIaGopaTopHH HeHTpoHHOH <PH3HI<:H OH.HH. 

Ilpenpaar 06õe.n;HHeHHOrO HHCTHTyra Jl.n;epHbIX·HCCJIe.n;oBaHIDí. ,ny6Ha 1987 

~epepQll 0.C.BHHor2~oH . 

Matora I.t-1., Kulikova S.I. PI4-87-903
 
Asymptotic Model and Expression of the
 
Electron Work Function for MetaIs
 
and Nonmetals
 

NV3eVThe asymptotic model and the formula cp = 10-7 

are proposed for the electron surface work function cp 
for metaIs, semiconductor and nonmetal elements (N ~ num

'ber of atoms per cm3 
) . The work functions for 95 elements 

of Mendeleev Table are calculated. The average value of 
difference between the calculated and 66 well-known so
called recornrnended values of work fun~tion is about 12%. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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