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npeJlllO)KeHHBSI AllbBapeueM I 
1 

I " barrel of liquid Ar " Jlll Sl 

H3MepeHHSI 3HeprHH '18CTHU MeTOJlOM TIOilHOrO TIOrllOTLieHHSI npeJlCT8BI1SieT 

60ilblll0~ HHTepec - Heo6XOJlHMOCTb B TipH6opax )11111 npeUH3FDIIHOrO CTieKTpD-

MeTpHpOB8HHSI 'IBCTHU BWCOKHX aHeprH~ OtJeBHJlH8, 

B nacToSime~ pa6oTe paccMaTpwsamTCSI sonpocw, KacammHec~ nep-

CITeKTHBW C03Jl811HSI HOHH38UHOHHDrO )leTeKTOpa TIDilHDrO nornomeHHSI JlllSI 

H3MepeHHS1 3HeprHH 311eKTpOHOB H Y -KB8HTOB BbiCOKHX 3HeprH~. 

C TO'IKH 3peHHS1 npaKTH'IeCKO~ peanH38UHH TBKOrO DpH6opa OITTHMBilb-

110~ pa6oqe~ cpeJlO~ SlBilSleTCSl KOH/leHCHpOBBHHbl~ KCeHOH, 3t>tj,eKT 311eKTpOH-

110ll DpDBOJlHMOCTH 1 6narOJl8pS1 KDTOpOMY OTKpblBBeTCSl B03MO)KHOCTb C03Jl8-

IIHSl HOHH38UHOHHbiX JleTeKTOpOB C DpHeMneMbiMH BpeMeHHbiMH XapaKTepHCTH-._, 
K8MH 1 na6nmll811CS1 H B )KHJlKOM H B TBepJlOM Xe 12-4l • KceHOH HMeeT OT-

IIOCHTellbHO BWCOKH~ 38pS1Jl Z = 54 H 1 COOTBeTCTBeHH0 1 

Hym annny: *HJlKH~ T 163°K; Xo"'2,8cM( Xo= 

3,1 rlcM
3

),TsepJlblil T = 161°K: Xo"'2,4 eM ( p = 

llnS! KOHJleHCHpOBaHHOro aprona X 0"' 13 CM, 

Manym p8JlH8UHOH-

2 151 
8,5 rico,: , p = 

3,6 rlcM3). 

npHIIUHIT )leikTBHSI HOHH38UHDHHOrO )leTeKTOpa ITOilHOro norllOllleHHSI 

t. OCHOB8H H8 TOM 1 'ITO nepBH'IHbl~ 311eKTpOH ( Y -KB8HT) 38 C'leT 311eKTpo

MarHHTHblX B38HMO)le~CTBH~ TepS!eT CBOm 3HeprHm Ha reHepauHm llHBHeBblX 

MeKTpOHOB e + H e- ) , KOTOpbie B pe3yllbT8Te HOHH38UHOHHbiX ITOTepb ITO-

rnomamTCSI B pa6otJeM BeUJeCTBe, B KOHe'IHOM HTOre BCSI 3HeprHSI nepBH'IHO~ 

qacTHUhi ( E 0 ) pacxoayeTCSI Ha HOHHaauHm. BbiJlenHBUIHikSI npH 3TOM 

aapS!Jl pasen: 

3 



rr 
i 

,, 

I 
I 

II 
I; 

I 
I 

li 
II 
L 

Eo 
Qo w eo 

w -saeprHH, 38Tp8'1HB8eMBSI HB of5paaOB8HHe napbl HOHOBj eO= J,6·J0-19K 

- aneMeHTapHbiA aapHJl. 

l BHilHO, 'ITO E 0 nponopuHoaanbHa Q0 H onpeneneaHe aaeprHH qacTH-

Ubi, \c03Jl8BWetl: nHBeHbt CBOJlHTCSI K HSMepeHHIO BbiJlenHswerocH aapHJla. 

J1aMepeaHe Qo MO)I{HO npoBeCTH C fiOMOIUbiO HMUYnbCHbiX HOHH38UHOH-

Hb!X KaMep, sneKTpOJlbl KOTOpblX pacnono)l{efibl aenocpeJlCTBeHHO B KCeHOHe 

(pH C. 1) • 3neKTp0Jlblt COeJlHHeHHble 'lepea OJlHH, of5paayiOT e}lHHbltl: BbiCOKO

BOnbTHbltl: sneKTPOil npuoopa. OcTanbHbie HB,;;SIIOTCH cooHpaiOIUHMH ( cHraanb- f.:'1·1 

Hb!MH). TaKHM oopaaoM, JleTeKTop B uenoM npeJlcTaBnHeT coooA nocne}lo-

BaTenbHOCTb HOHH38UHOHHbiX finOCKO-napannenbHbiX KaMep, K8)1(Jl8SI H3 KOTO

pb!X oopaaosaaa llBYMSI BbiCOKOBOnbTHbJMH ( H ) H OJlHHM CHnbHblM ( s ) 
aneKTpOJlBMHo 

.... 

v 

e:~ 

PHc. 1. CHcTeMa sneKTpOJlOB HOHHaauHoaaoro JleTeKTopa nonaoro nornomeHHH. 
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llpouecc c6opa 38pHna B K8Mepe C KOHneHCHpOB8HHbiM . Xe IlpOXO

nHT1 O'leBHnHo, T8K )l{e1 K8K H B KaMepe C ra30Bb!M H8IIOnHeHHeM nono6Hoft 

reoMeTpHH. Pa6oTa nnocKo-napannenbHbiX KaMep xopomo HayqeHa H UIHpo

KO OIIHC8H8 B nHTepaType, H8IlpHMep,/B/• llpH IIOnHOM c6ope BCeX sneKT-

pOHOB H HOHOB 8MilnHTyna CHrHana paBHa: 

V max = q 0 / C 

BKnan sneKTpOHHOft H HOHHOft KOMIIOHeHT COOTBeTCTBeHHO: 

v;ax 

y+ 
max 

qo /C ., 

q 0 ! c ( 1-., ) 
., = X I d. 

(1) 

3necb q 0 -38pHn1 BbineneHHblft B 'IYBCTBHTenbHOM 06'beMe K8Mepbli 

C -cyMM8pH8H eMKOCTb KaMepbl H H3MepHTenbHOrO IlpH60pa; X -paCCTOH-

HHe ueHTpa TH)I{eCTH q 0 no co6Hpa10mero sneKTpona; 

HOe p8CCTOHHHe. 

d -Me*nysneKTpon-

KaMepbi c co6Hp8HHeM aapHnoa o6oHx sHaKos HaaecTHbi non Haaaa-

HHeM HOHHblX K8Mep. AMIInHTyna HMnynbC8 H8 HX BbiXOne I1pOI10pUHOH8nbH8 

BbineneHHOMY 38pHny H He 38BHCHT OT MeCT81 rne STOT 38pHn BbinenHnCH1 

onHaKo, apeMeHHoe paapemeHHe (necHTKH MHnnHceKyHn) aHa'IHTenhHO orpa

HlfttHBaeT o6naCTb npHMeHeHHH HOHHblX K8Mep. llH$<flepeHUHpOB8HHe CHrHana 

C IIOCTOHHHOfi BpeMeHH 1 Cp8BHHMOft C BpeMeHeM c6opa sneKTpOHOB1 II03BO

nHeT BbinenHTb 6b!CTpy10 sneKTpOHHyiO KOMIIOHeHTY H TeM C8MbiM H8 HeC

KOnbKO nopHnKoa ynyqmHTb apeMeHHbie xapaKTepHcTHKH KaMepbi. TaKHe 

KaMepbi nony'IHnH B nHTepaType HaaaaHHe sneKTpOHHO-HMnynhCHbiX. H o, 

K8K STO BHnHo H3 paaeHCTBa 1, 8MIInHTyna HMnynbca 38BHCHT OT MeCT8 

HOHH38UHH H opHeHT8UHH TpeKa - STa 38BHCHMOCTb H83hlB8eTCH HHnyKUHOH

HbiM s!jllfleKTOM - H IIOSTOMY He MO)I{eT cny)I{HTb Mepoft BbineneHHOro aapHna. 

PaccMoTpHM anHHHHe HHnyKUHOHHoro ~$eKTa Ha aHepreTH'IecKoe pas-

pemeHHe HOHHaauHOHHoro neTeKTopa nonHoro nornomeHHH Ha ocHoae 

)I{HnKoro KCeHOHa, H3MepeHHe 38pHna B KOTOpOM IlpOBOnHTCH sneKTpOHHO-

5 
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HMrrynhCHbiMH KaMepaMH. BenH'IHHy Me)KayaneKTpoanoro paccToHHP.:H d 

uepeM paBHOii 1,4 CM, 0, 7 CM H 0,35 CM, 'ITO COOTBeTCTByeT II pH anHHe 

rrpH6opa B 20 X 0 (56 eM ) - 20,40 H 80 KaMe paM. 

3nepreTH'ieCKHtl: CIIeKTp nHBHeBbiX aneKTpOHOB HMeeT BHll 
17/ 

N (E) = E0 I f3 X ( £ ) , ( 2) 

2,29 E 
( 

f3 

X (x) l+xex E1(-x), 

00 e-t 
dt E. (-x) =-f 

I X 

Bbl-

(~/; 

E - aneprHH nHBHeBoro aneKTpona; 

Xe IBI. 
f3 11 M aB - KpHTH'ieCKaH aneprHH 

JJn~I 

3nepreTHqecKHtl: cneKTp aneKTponoB nHBHH B Xe (pHc. 2) - MSII'KHtl:: 

75% qacTHU HMeiOT aneprHJO MeHhiiie KpHTH'iecKoii, 30% MeHhiiie 1 M aB. 

A::<O 

1.0 

G.4 

0.2f ----- t' 
i I I E 

I I. 
Ill 
vr 

10 11 

PHc. 2. 3nepreTH"IeCKHtl: crreKTp nHBHeBbiX aneKTponoB. 

6 
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3neKTpOHbl nHBHR, B aaBHCHMOCTH OT HX 9HeprHH, nH6o npOXOllSIT 

Me)Klly9neKTpOllHbie npoMe)KyTKH nonHOCTbiO, o6paayg HOHH38UHOHHbie TpeKH, 

KOTOpb!e H830BeM f -TpeKaMH, nH60 nepeCeKaiOT BbiCOKOBOnbTHbie HnH 

CHrHanbHbie aneKTpOllbl (TpeKH h H s COOTBeTCTBeHHO), nH6o BeCb npo6er 

nHBHeBOf'O aneKTpOHa yKnBllbiBaeTCR B Me)Klly9neKTp0llHOM cnoe - •i -TpeK. 

TpeKH h H ·s o6paay10T TBK)Ke "Ha'lana" H "KOHUbi" TpeKoB aneKTpoHoB 

6onblliHX 9HeprHfto "CsepTKa" TpeKOB CO BCero 'IYBCTBHTenhHOf'O o6~eMa 

cxeMaTH'IeCKH noxaaaaa aa pHc. 3. 

H s 

\rL;~V i-TPEK 

H-TPEK 

..... 
S- TPEK 

r-TPEK 

Pac. 3. 11oHHaaUHOHHbie TpeKH, o6paaosaHHbie npH nornorueHHH nHBHSI. 

"CsepTKH" B OllHH Me)I{JlyaneKTPOllHblft cnotl:. 
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~nyKTyauHH aaBeaeaaoro aapHaa oT TpeKoB onpeaeneHHoro THna aa-

BHCHT, o~eBHaao, oT HX ~Hcna, npocTpaHCTBeHaoro pacnpeaeneHHH H cneKT-

pa BhiaeneHHhiX aapHaoB. CaenaeM cneayiOIUHe npeanono}KeHHH: 

1. d -TpeKH MoryT oopa30BbiB8Tb aneKTpOHbl nHBHH1 npooer KOTOpbiX 

MeHbllie Me}KayaneKTpoaHoro paccToHHHH d , 3aBHCHMoCTb aaeprHH-npooer 

anH aneKTpOHOB aaeTCH Bblpa}KeHHHMH 181: 

R "" 0,542 ·E - 0,133 (rlcM2 ) 0,8 < E < 3 M aB; 

0,15 < E <0,8. R "" 0,407 E 1,38 

DonaraH, ~To nHHefiHaH nnoTHOCTb HOHH3aUHII B Xe anH aneKTPOHOB c 

9Hepr1Iefi, oonbmefi 3 M 9B, paBHa p·. =~f3 I Xo. nony~HM 38BHCIIMOCTb zon 

aaeprHH - npooer anH aneKTpoHoB c 
E -3 

R "" R (3 MaB) + 
Pion 

E •> 3 MaB: 

E•> 3 MaB, R < d • 

3aBHCHMOCTb aaeprHH-npooer anH aneKTpoHoB B }KHaKoM Xe noKaaaaa 

Ha pHC. 4. 

2. CrreKTp BhiAeneHHhiX aapHaoB ( q 1 ) orrpeaenea crreKTpoM nHBHe-

BbiX aneKTpOHOB 1 38 BbiqeTOM Tex aneKTpOHOB nHBHH1 KOTOpbie rrepeceKnH 

•. KaKofi-nHoo aneKTpoa. BepoHTHOCTb rrepece~eHHH aaxoaHM no cjlopMyne 

BIOcjlcjloaa 191 
2R 

p 
rrd 

3. PaccToHHIIH ueHTpoB TH}KeCTefi ( x 1 ) BhiaeneHHhiX aapHnoB ( q i ) 

pacrrpeaeneHbi paBHoMepHo oT 0 ao d • 

4. h- H s -TpeKH HMeiOT H30Tporraoe yrnoBoe pacrrpeaeneHHe. 

5. 3apHahi1 BhiaeneHHbie llpH Oopa30B8HHH h -H ·s -TpeKOB ( qh H 

q s ) 1 pacrrpeaeneHbl paBHOMepHO OT 0 ao MaKCIIManbHOPO 3Ha~eHHH1 paB-

aoro aaeprHH aneKTpona c rrpooeroM 'R = d. 

8 
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6. <l>nyKTyauHH HaBeneHHoro aapHna oT l -TpeKoB o6ycnosneHbi 8 -

::meKTpoHaMH, pacrrpeneneHHe KoTopbiX rrpenrronaraeTCH paBHoMepHbiM. 

CpenHee aaaqea:~~e aMrrnHTYllbi HMIIynbca rrpH c6ope scex aneKTPOHOB 

C OllHOrO TpeKa paBHO: 
v = f v cp (q) dTJ ., 

cp (TJ l-rrnoTHOCTb sepOSITHOCTH pacrrpeaeneHHH TJ 

1 e 
V = C ---;;;-- e 0 TJ ( BOnbT) HnH 

v = e TJ ("Mas) 

x/ d, 

e - aaeprHH, KoTopy~ pacceHn aneKTpOH nHBHH rrpH o6paaoBaHHH naHHoro 

TpeKa. llnH i -TpeKa rronyqaeM: 
e1 

vi = -2-

cpeaHeKBallpaTHqHOe OTKnOHeHHe: 

a ( v 1 ) "' 0,289 e 1 

1 
-TpeKOB: cp (TJh ) llnH h 

1- TJ h min 

TJ h min = 1-
2
Rd - COOTBeTCTByeT h -TpeKy, KOTOpb!il: rreprreHllHKyngpeH 

rrnocKoCTH H -aneKTpona. 

...... 11HTerp:~~pyH, rronyq:~~M: 

Aaanor:~~qao anSI s 

vh = eh (1 
R 

.4d ) 

a (vn) = 0,144 
eh R 

d 

-TpeKOB: 

- e s R 
v.s = 

4d 
~s R 

a (vs ) "'0,144 d 

Kon:~~qeCTBO TpeKOB Ka)!{)loro THII8 orr'peaenHM C IIOMOlllb~ Bbipa>KeHHSI 

( 2). 3HaH q:~~cno aneKTpoHoB c 'R < d , HX rrpo6erH H q:~~cno rrepeceqeHHi!:, 

aai!:JieM Kon:~~qecTBO ·i -TpeKOB ·N 1 • Bee ocTanbHbie aneKTpOHbi nHBHH 

9 
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1,0 

0,5 

E MJI 

PHc. 4, 3aBHCHMOCTh npo6era anexTpoHoB nHBHH R (eM) OT aHeprHH E 
B *HUKOM KCeHOHe, 

Eo 
(p- - Ni ) o6paayJOT h-, s•H I -TpeKH. npH 3TOM 'IHcno h -
TpeKOB B CpenHeM paBHO 'IHCny 

ii = ii 
h s 

s -Tpexos: 
Eo 

-,:r- - N 

<PnyKTyauHH, o6ycnoaneHHhie CTaTHCTHKO~ Nh H N s , onpenenHeM no 

-....'ljJopMyne nannaca, C'IHTaH, 'ITO 06pa30B8HHe h HnH 
s -Tpexa paaHoBe-

pOHTHOo 

AMnnHTyna HMnynhca npH c6ope scex aneKTpoHoB HOHHaaunH, o6paao

BaHHhiX npH nonHoM nornomeHHH 'laCTHU c aHeprHeif E 
0 

, 6yneT pacnpe

neneHa HOpManhHO (cornaCHO npenenhHO~ TeopeMe nHnyHOBa /9/) CO cpe,Q-

HHM 3Ha'leHHeM: 

v Eo 

f,·,, 

2 

CpenaexaanpaTH'IHoe OTKnoneHHe a 
f 

v 
pOB8HHeM no BCeM TpeKaM, 3aBHCHMOCTh a 

H8it.QeM KB8UpaTH'IHblM CYMMH

V ) 1 v oT E 0 ( 1 ... 100 r a a) 
xo xo xo nnH Tpex aaa'leHH~ Me*ayanexTponaoro paccTOHHHH d-

2
, A' B npencTas-

neaa aa pHc. 5. BHnao, 'ITo BnHRHHe HH.llYKUHOHHoro a¢¢exTa Ha aHepreTH

qecxoe paaperneHHe 38BHCHT OT BenH'IHHhl d H YMeHhrnaeTCR C pOCTOM 

10 

f 

( 

aHeprHH. AaanorH'IHhi~ pacqeT nnH TBepnoro xceHoHa ( p 

naeT aHa'leHHR a ( V ) I V Ha "' 10% Bhllli e, 'leM nnR >! 

llnR oueHKH rnyMoB cnexTpoMeTpHqecxo~ annapaTypbi 

,Q8HHhlMH 0 paaperneHHH cneKTpoMeTpH'IeCKHX npenycHnHTen 

HhiX AnR pa6oTh! C nonynpOBO.llHHKOBb!MH .ll9T9KTOp8MH 6om 

HanpHMep
1 
/10/. 

GJ_Vl~ 
v 

x. 
T 

I . 
1 10 

PH c. 5. 3aBHCHMOCTh a ( V) I V oT aHeprHH nepBH'IHJ>IX 'II: 

npH H3Mep9HHH 38pRU8 HOHH38UHOHHO~ KaMepoif Ha OC 

paaperneHHe npeaycHnHTenH cocTaBHT: 
Si 

112 Xe Si d!l 
!l "'(!lo + 

dC 
c ) 

Xe 
w 

Si 
w 

Si 
rae !l 0 "'4 faa - paapemeHHe ycHnHTenH npH Hyneaoii: eM~ 

d!l Si 
nnR xpeMHHeBoro neTeKTopa, dC "'0,0 17 n~38 - cTene 

s ( "2 paaperneHHH npH yaenH'IeHHH eMKOCTH 0 C = O - eMKOC 
12 ~ d 

( 0 = 8,86·10- .:! ; .. , (*HUKHif Xe) = 1.88/111; 
s· M 

= 2,03; w ' = 3,8 aa - cpe.QHRH aHeprHsr, pacxoayeMasr Ha 

naphl HOHOB .QnH KpeMHHH 0 W Xe= 21 3B - ansr KCeHOHa ( ra: 

11 
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9
aeprHH. AaanorH'IHbit!: pac'leT Jlml TBep}loro Kceaoaa ( 

3 
p = 3,6 r/cM ) 

}laeT saa'leHHR a ( V ) I V aa "' 10% Bhiiii e, '!eM JlnR >KHilKOro Xe 

llnR oueHKH lllyMoB cneKTpoMeTpH'leCKOt!: annapaTyphi aocnonbsyeMCR 

aaHHhlMH 0 pa3p91II9HHH Cll9KTpOM9TpH'19CKHX npeJlyCHnHTenet!:, npe}lH83H8'19H

HblX anSI pa60Tbl C nonynpOBOJlHHKOBbiMH Jl9T9KTOp8MH 6onblllOt!: 9MKOCTK j 

aarrpHMep I 10/. 
t ' 

GlV>z 
v 

x. 
"2 

-r-------T----~~--~~~~~------~---r--~-r-T-r~~- E, r3B 
I 10 100 

PH c. 5. 3aBHCHMOCTb a ( V) I V oT aaeprHH nepBH'IHhiX 'ISCTHU. 

DpH H3MepeHHH 38pSIJl8 HOHH38UHOHHOt!: KaMepot!: H8 OCHOBe KC9HOH8 

pa3p91II9HHe npeJlyCHnHTenR COCT8BHT: 

112 Xe Si dfl.. 
fl.. "' (fl.. 0 + dC 

Si 

c ) 
Xe 

w 
Si 

w 

s· 
rae fl.. ~ "'4 faa - paspei•JeHHe ycHnHTenR npH ayneaot!: eMKOCTH aa axoJle 

dfi..Si 
)lnSI KpeMHHeBoro }l9TeKTOpa, dC "'0 10 17 11~ 95 

- CTeiieHb yxy}liUeHHSI 
s ( ( 

paspellleHHSI IIpH yBenH'l9HHH eMKOCTH 1 C = i 2 
- eMKOCTb KaMepbl! 

-12 ¢ /11/ 
f 

0
= 8,86 • 10 - ; l r ( >KHaKHt!: Xe ) = 1.88 ; l r ( TBepabit!: Xe) 

s· M = 2,03; w ' = 3,8 aB - cpeJlHRH aaeprHH, pacxoayeMaH aa o6pasoBaHHe 

napbl HOHOB anH KpeMHHH 1 

Xe 
w "' 21 9B - anH KCeHOHa (ras), 

11 
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lln.H ,ll9T9KTopa .llHSMeTpOM 1 M9Tp 9MKOCTb KaM ephl pasHa ( :IKH.IlKHit 

Xe ) : 

Xo 
d = -2- - C .. 1870 ncp, 

d = Xo - C = 3740 ncp, 

d = ia._ - C = 7480 ncp. 
8 

PaapeweHHe O.llHOA KaMepbl oy.lleT paSHO! 

Xo 
d= -z-
d = ~0 
d 

_ Xo -a-

1/~ Xe 

1/~Xe 

1/2/j. Xe 

0,20 Mas, 

0,37 Mas, 

0, 72 Mas~ 

CyMMHpy.H KSa.llpaTH'IHO no seeM xall:{epaM, nony'IHM: 

llmr 

20 xaMep - 1/2 t'l 
w = 0,9 Mas,. 

40 xaMep - 1/2 t'lw = 2,3 Mas• 

80 KaMep - 1/2 t'l 
w =6,4 Mas. 

Eo= 1 fas HH.IlYKUHOHHhllt gcpcpeKT paseH: 

20 K8Mep -

40 K8Mep -

80 xaMep -

112 t'l = 2 7 Mas, 
HH.Il 

1/2A 
u HH.Il=16 Mas, 

1/2 
t'l HH.Il"' 10 Mas. 

f 

BH.IlHO, 'ITO snH.HHHe wyMos cnexTpoMeTpH'IecxoA annapaTyphr Ha aaep

reTH'Iecxoe pa3p9W9HH9 3H8'1HT9nbHO M9HbW9 SnHHHHH HH.IlYKUHOHHOro acpcpex

Ta npH E 0 ., 1 fas H CT8HOSHTCH npeHeope:H<HMO M8nhiM npH sHeprH.HX 

5on&we 1 ras. 

cf>nyxTy8UHH HOHH38UHOHHhiX HMnyn&COS 0 ooycnosneHHhie KOH9'1HbiMH 

p83MepaMH npHoOpa, ysenH'IHS810TCH C aHeprHelt H CT8HOSSITCH CpaSHHMbiMH 

C cpnyKTyaUH.HMH, KOTOphle ,ll89T HH.IlYKUHOHHhllt acjlcpeKT npH E0 = 5- J0 fas f 
( L =20 X 0 , .llHaMeTp 1 M). llns 5on&wHx aaeprHA aeooxO.IlHMO ysenu -

'leime paaMepos. 

TaKHM oopaaoM, pac'leThl noxaahlsaJOT, 'ITO aHepreTH'Iecxoe paapewe-

I I 

HHe anexTpOHHO-HMnyn&cHoro HOHHaauHoHHoro ,lleTeKTopa nonaoro nornomeHHH 

12 

aa OCHOSe KOH.Il9HCHposaHHoro KCeHoHa onpe.llen.HeTCH HH.IlYKU 

acpcpeKTOM H COCTaSn.HeT, HanpHMep, 8 = !_ 0,9% .llnH EO • 

8 = + 0,3% .llnH E 0 = 10 fas ( d = ~). 
- 8 
B aaxnJO'IeHHe npHSe,lleM axcnepHMeHTan&Hhre .ll8HHhie o 

,llpeltcpa aneKTpOHOS S KOH.Il9HCHpOS8HHOM KC9HOHe: 

>KH.IlKHA Xe ( T = 163°K) - v = 0.3 • 106 CMICeK /2, 

:H<H.IlKHA Xe ( T = 254°K) - v = 1.2· 106 cM/cex 13, 

Tsep.llbiA Xe ( T = 157°K) - v = 0,6 • 106 cM/cex /21 

llaHHbl9 COOTS9TCTSyJOT oonaCTH CHnbHOrO nong, r,lle CK 

npaKTH'IeCKH He 38SHCHT OT HanpH:H<9HHOCTH nonH. flo aTHM U 

f npe.llenHTb SpeM.H Coopa aneKTpOHOS .llnH KOHKp9THhiX pa3M9J: 

a 3H8'1HT, H ero SpeM9HHhi9 xapaKTepHCTHKH. 

' 
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aa ocaoBe KoaaeHCHpOBaHHOrO KC9HOH8 onpeaenHeTCH HHayKUHOHHbiM 

gq,<jleKTOM H cocTaBnHeT, aanpHMep, 8 "' :!:.. 0,9% anH E 0 • 1 faa H 

o "'+ 0,3% anH E 0 = 10 raa ( d = ~). 
- 8 
B aaxmo'leHHe npHaeaeM aKcnepHMeHTanbHble aaHHbie o cxopocTHX 

ApeA<!Ja aneKTpOHOB B KOHA9HCHpOB8HHOM KC9HOHe: 

6 /2/ 
>KHAKHA Xe ( T 

>KHAKHft Xe ( T 

TBepAbiA Xe ( T 

163°K) 

254°K) -

157°K) -

v -

v 

v = 

0.3 • 10 cM/cex 

1.2· 106 
cM/ceK 131, 

0,6 • 106 cM/cex 121 

llaHHbl9 COOTBeTCTBYIOT o6naCTH CHnbHOrO nonH, rile CKOpOCTb /lpelt<jla 

npaKTH'IeCKH He 38BHCHT OT H8fipH>KeHHOCTH fiOnH, llo 9THM UH<jlpaM MO>KHO 

4f npellenHTb BpeMH c6opa aneKTpOHOB JlnH K~HKpeTHbiX pa3MepOB ]leTeKTOpa, 

a 3H8'1HT
1 

H ero BpeMeHHb19 xapaKTepHCTHKH, 

' 
13 
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