
t3V~·It4 · 
Y-e76 

13 - 6292 

H.YxpHH 

Ge fLif ,lJ;ETEKTOP 

·C BHCOKOM PA3PElliAIDmEA CllOCOBHOCrbiD 

,0, 

.. / ... 
I . ,· 

. ' ,' 



:TyTa SinepHb!X HCCI!el!OB8-
IH~0HH H3ll8IDTCH B CO
-: · . \coo6meHnll: aaKnro-
1?2, n BOCllpOH3Bel!eli B 

· Ke. 

OH.HH nMeroT 
'.:Uyro nocnennne 

\~•••• .• a ••-

~. 

'I 

.l 
1 

1 . I 
. i ., 

b!Kax. · , 

'P\TpaHbi-yt~acT- ·l 

· ; TeMSTH'Ie-

.~jer·o·p·Hll · H3. aa-. ( 
-·-~- .. ·~1 

I 
i 

• I 

! 

~I 

13 - 6292 

fl.YxpHH 

GeiLif ,li;ETEKTOP 

C BhlCOKOM PA3PEWAIDmEM CfiOCOBHOCThiD 

1. ot!;; .. :...·:i1.,;;:.;.~r.f!i m:ti'iril"'l'Yf I 
~ ~;iEtJIU.!:t EI,;:Z.lleJ{~;~ffii:l 
;; Et~GJiM~TEHA · 
...• ,_,,. .... .,.__.,s;.r,.-.~ -· 



HcrronbaoBaalie. Ge(Li) .lleTeKTopoB rrpnBeno. K iioBoMy cKa'IKY B paaBH· 

THH Sl.ll9PHO~ CII9KTpOCKOIIHH, OC009HHO raMMa-cneKTpOCKOnHH 1 'ITO CBS138HO 

C H3y'leHH9M B030Y)!{.ll9HHhiX 9HepreTH'I9CKHX ypoBHefi st.Qep. 

0.QH8KO BpeMeHa )!{H3HH B030Y)!{.ll9HHhiX Sl.ll9p B•HHTepBane J0-10 -10..:.12 

ceK .llO CHX rrop MaiJo H3y'leHblo Hanoonee nO.llXO.llstuiHM nnst HX H3Y'I9HHSI Me

TO.llOM SIBnsteTCSl MeTo.ll, ncnonbayromni!: a!fl!fleKT nonnnepa Ha B030Y)!{Il9HHbiX 

stnpax OT.lla'IH I II. Dn~ ero ocymecTBneanst B o5nacTn aaeprnn 100-600 K9B 

npH CKOpOCTH st.Qep OT.ll8~H JQ9 CMiceK TpeoyroTCSl raMMa-cneKTpOMeTpb! 

C paapemaromei!: CnOCOOHOCTblO He Xy)!{e 1,3 - 1,8 K9B. 

Hn)!{e orrnchrBaeTcH cnoco5 naroToBneHHSI nnocKoro Ge(Uj - neTeKTopa 

C oonbiiiOfi paapeiii8IOIIl9fi CIIOCOOHOCTbiO H KOHCTpyKUHSl KpHOCTaTa CO BCTpoeH

HhiM nepBhiM. KacKallOM rrpen.ycnnnTemr, rrpncnoco5neaaoro nmr ncrronbaosaanst 
. . 

B onhiT8X no H3MepeHH:IO BpeMeHH )!{H3HH B030y)!{.QeHHhiX Sl.ll9p .MeTOilOM a!fl-

!fleKTa llonrrnepa. 

M eTOJlHKa . HaroToBneHnst Ge (Li) - neTeKTopa 

llnst naroToBneHHSI .QeTeKTopa ncnonb30BaH Ge p - Tnna, nernpo-

BaHHhifi rannHeM, co cne.QyromnMll: napaMeTpaMn: y.llenbHoe conpoTHBneane 

22 oMicM, paa5poc conpoTHBneHHst no pannycy:< 5%, BpeMst )!{H3HH aeocHoB

HhiX HOCHTenei!:· npH KOMH8THOi!: TeMnepaTyf?e - .650 MKC9K 1 nnOTHOCTb ·llHC.-

nOK8UH~, H3MepeHH8Sl no 'IHCny SIMOK TpaBneHHS1 1 < 2500 CM-2. p -n-nepe-
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xoll cos)laBancSI aarrhrneaneM n llH¢!fJysneii: MeTannn'!eCKoro Li B BaKyyMe 

< w-5 MM Hg • Ha:n"bmeane rrpOH3BOJl~nocb Ha aepKanbHYJO rroBepxHOCTb, 

O'IHII!eHHYJO rryTeM xnMn'lecKoro TpaBneHHSI cMeCbJO HNO 3 n H F ( 3: 1). Tioc

ne TpaBneHHSI IIOBepXHOCTb TII!BTenbHO IIpOMbiBanaCb 6HJlHCTHnnnpOB8HHOii: BO

)lOii:, rrony'leHHOii: B KBapueBOM )lliCTHnnSITOpe. lln<jl<jly3HSI nHTHSI IIpOH3BO)lHnacb 

rrpH TeMrrepaType 450°C B Te'!eHne· 5 MHHo 3aTeM IIOBepXHOCTb"o6pasua IIOB-

Topno TpaBnnacb n TII!aTenbHO npoMbiBanacb. 

llpeii:¢ rrponsBOJlHnCSI B rreaTaae ( t Knrr. = 38°C), rrocne 'lero o6bi'IHhiM 

MeTO)lOM Bbi)lep}KKli )leTeKTOpa IIO)l H8IIpSI}KeHHeM IIpH HH3KHX TeMrrepaTypax 

ocymecTBmtnocb BbrpaBRIIBanne • BbrpaBRHBaromiiii: Jlpeii:¢ rrponsBoJlnncSI 

TaK }Ke, KaK II Jlpeii:¢ B rrenTane. 8To nosBonnno cymecTBenno yBenH'IIITb 

narrpSI}K.enne cMemeHHSI, ne yBenH'IHBaSI ToKa yTe'IKH. HarrpSI}Keane rrpn BbipaB

H~BaJOII!eM )lpeii:<jle )lOCTHrano 1500 BOnbT, rrpn STOM o6paTHb!ii: TOK llHOJla 

B. KOHUe 24- '18COBOrO rrepiiO)la Bb!Jlep}KKH OCTaBanCSI M8Hbiii8 0,5 MAo Tio 

OKOH'I8HHH Bhlp8BHHB8JOII!ero Jlpeii:<jla JlnSI y.ny'IIIIeHHSI KOHT8KTOB H8 o6e CTO

pOHhl lliiOJla aneKTpoxnMII'IeCKIIM cnoco6oM rroBTopno nanociincSI Ni 

Tio)lrOTOBKa )leTeKTOpa )lnSI yrraKOBKH 

Tipn IIO)lrOTOBKe )leTeKTOpa K yrraKOBKe B KpHOCTaT IIpOH3BO)lHnacb crre

UHanbH8SI o6pa60TKa ero IIOBepXHOCTH C uenbJO yMeHbiiieHHSI IIOBepXHOCTHOro 

TOKa yTe'lKH H IIOBbiiiieHIISI rrpeJlenbHOH BenH'lHHbl HaripSI}KeHIISI CMell{eHHSI ( rrac:. 

cnBaunSI) /2/. Tiocne noBTopaor.o naaeceHIISI Ni aa Topuhr o6pasua )lnSI 

fiO)lrOTOBKH 60KOBOii: IIOBepXHOCTII )liiO)l8 K II8CCIIB8UIIH OH8 CH8'1ana O'IHI1!8-

nacb KDHueaTpnpoBaHHoii: asoTHOii: KIIcnoToii:, saTeM TpaBnnach cMecbJO HN03 

(85%) II HF (48%) (3: 1) rrpii KOMHaTaoii: TeMrrepaType Tpii pasa rro Oll

aoii: MIIHyTe. 

TiollrOTOBneHHaSI K II8CCHB8UIIH IIOBepXHOCTb CHB'Iana.TpaBnnacb B Te'le-

HIIe llBYX MHHYT B CMeCH H 2 0 2 ( 30%) II H F ( 48%) ( 5 : 4) rrpn KOMHaT-

noii: TeMrrepaType. 3aTeM TpaBnenne rrpeKpamanocb rryTeM pas6aBneRIISI Tpa

BHTenSI paCTBopoM Ca Cl2 ( 8 rpaMMOB B 1000 Mn 6HJliiCTIInn1IpoBaRHOii: 

BOll hi) o 
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. TipH 06'beMe TpaBHTE 

pacTBopa Ca Cl 2 • 3aTeM 

pe B Te'leHIIe 3 MHH., riC 

)lnSI yrraKOBKII B KpliOCT8' 

KoHcTpyK'I 

DnH yrraKOBKH )leTeK 

pyKUIIII, KOTOpbiH rrpeJlyC~ 

)laeMbiM rroneBbiM TpaH3HC 

,nyaTaunn (pnc. 1). 
0JlHOii: II3 B8}KHbiX 

)leTeKTOpa, KOTOpbiH rrpaK 

Knrrennn }KHnKoro asoTa; 

HIISI STHX IIIYMOB )leTeKTC 

liCIIOnb30B8HliSI Te!fJnoHOBC 

Kalle (pnc. 2) rrpeJlycnnl 

ManbHOe 3H8'1eli1Ie IIIYM 

130°K. 8Ta Benn'IHHa ~rr· 
IICIIOnb30B8HliSI. KOM61IHII] 

nep}KaBeromeii: cTann. Ori1 

cjJoHHYJO 'lyBCTBHTenbHOCT: 

MoHTa}K Bcex )leTa 

BHeiiiHIIX MeXBHII'IeCKIIX 

DnSI yMeHbiiieHHSI I 

)leTann KaMepb! n Jlep>Ka' 

BXOilHoe 6epnnnneBoe OK 

eT IIpOBO)lliTb CIIeKTpOME 

sneprnn 2 KsB: 

DeTeKTop sa}KHMaE 

MnHneBbiii: )lep>KaTenh, < 

cBepxy. DeTeKTop pacrrc 

KB8HTOB nenocp~JlC~BeJ 



IIItieeKoro Li B BaKyyMe 

!epKanhHYIO rroBepxHoeTh, 

HN03 n HF (3: 1). noe-

6nnneTnnnnpoBaaaofi Bo-

an.11 nnTnH nponaBonnnaeb 

oBepxuoeTh. o6paaua noB-

'C), ~oene qero o6bi'lHbiM 

pn unaKnx TeMnepaTypax 

tnfi npefi$ nponaBoanne11 

eymeeTBeHHo yBenn'lnTh 

HanpHmeHne npn BbipaB

oM o6paTHbifi ToK anoaa 

neg M8Hbille 0,5 MA. no 

r, KOHTaKTOB Ha o6e eio

·opHo HaHoenneH Ni 

~KOBKll 

·eTaT nponaaonnnaeh ene

~HhllleHllH ITOBepXHOeTHOrO 

!p.H)K8Hll.II eMelli8Hll.II ( nae:_ 

Ha Topubi o6paaua anH 

llllll oHa eaaqana oqnma

Tpaannaeh eMeehiO HN03 , 

paType Tpn paaa no oa-

aqana.Tpaannaeh B Te'le

l8%) ( 5 : 4) rrpn KOMHaT

rryTeM paa6aaneHUSI Tpa

Mn 6naneTnnnnpoBaHHofi 

· npn o6'beMe TpaBl!Tensi 150 Mn B Te'leHne 1 Ml!Ho no6aBminOeh 1000 Mn 

paeTBopa Ca Cl 2 • 3aTeM neTeKTop Bbinep)Kl!Baneil B nony'll!BllleMeH paeTBO

pe B Te'leHne 3 Ml!H,, noene qero npoeynmBaneH Ha Boanyxe n 6bin roToB 

nnH ynaKOBKll B Kpl!OeTaT, 

KoHeTpyKTUBHhle oeo6eHHoeTn KpnoeTaTa 

nng ynaKOBKll neTeKTOpa·6bin paapa6oTaH Kpl!OeTaT eneunanhHOfi KOHeT

pyKUllll, KoTopbifi npenyeMaTpnBaeT nenonhaoBaHne npenyennnTeng e oxna)K

naeMbiM noneBbiM TpaaaneTopoM n npenuaaHa'leH nnH nponon)Kl!TenhHofi aKen

nyaTaunn (pne, 1), 

Onaofi na Ba)KHhlX npo6neM HBnHeTe.H Ml!Kpo$oHHaSI 'lyBeTBnTenhHoeTh 

neTeKTOpa, KOTOpb!H npaKTll'leeKll 'lyBeTByeT na)Ke IIIYMbi1 o6pa3yiDIUl!eeg rrpn 

Knneunn )KllaKoro aaoTa, nenonhayeMoro nnH.oxnamneHnH, C uenhiD yMeHbllle

Hnsr 8TllX rnyMOB neT8KTOp ll noneBofi TpaH3lleTop 8MOpTll3llpOBanneh nyTeM 

uenonhaoBaHnH Te$noHoBoro KpenneHnSI, npnMeHSieMbifi B oxna)KnaeMoM Kae

Kane ( pne, 2) npenyennnTenH noneBofi TpaaaneTop 2N 4416 nMeeT MnHn

ManhHOe 3H8'l8Hlle IllyMOB ll MaKel!ManhHYID KpyTU3Hy rrpll TeMrrepaType 

130oK. 3Ta Benn'lnHa onTnManbHofi TeMnepaTypbi · noeTnraeTeH B peaynhTaTe 

nenonh30B8Hll.II. KOM6l!HllpOB8HHOr:o TepMOMOeTa, eoeTO.HIUero ll3 Te$nOH8 II 

Hep)K8B8IOlll8fi eTann. 0nHoBpeM8HHO KOHeTpyKUll.II MOeTa yM8Hbill88T Mll~po

$oHHYID 'lyBeTBl!TenbHOeTb TpaH3lleTopa. 

MoHT8)K Beex neTanefi oxna)KnaeMoro KaeKana.e uenhiD yMeHhilleHnH 

BH8IllHllX M8X8Hll'l8eKl!X BOanefieTBllH rrpOll3BOnnneH "MHrKllM" enoeo6oM, 

nng yMeHbill8HllH paeeeHHHOrO raMMa-nany'leHll.II Bee M8X8Hll'leeKlle 

neTamr KaMepbi n nep>KaTenH neTeKTopa BblrronHeHbi na aniOMllHllSI, ToHKoe 

Bxonuoe 6epnnnneBoe OKOIIIKO (Tonmnua OKHa paBHa 180 Ml!KpoH) noaBonH

eT rrpOBOnllTb eneKTpOM8Tpll'l8eKl!e ll3MepeHll.II raMM8-KB8HTOB 1 H8'll!H8.1I e 

aHeprn:n 2 KaB: 

neTeKTOp 38)Kl!MaeTe.H H8 ean$MpOBOfi nonno)KK8 1 BeTpOeHHOfi B aniO

MllHll8Bb!H nep)KaTenh, e noMOlllhiD ·Te<PnoHoBoro BllHTa, paenono)KeHaoro 

eBepxy. neTeKTOp paenono)KeH aa Be -OKOillKOM TaK, 'ITO ny'lOK raMMa

KBaHTOB Henoepeae~BeHHO rronaaaeT B 'lyBeTBUTenhHbiH i .-cnofi. 
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HeoxnamnaeMbiii onoK npenyciimrTenH KpeniiTCH nenocpencTBenno K 

KpnocTaTy, II CBH3h c oxnamnaeMbiM KacKanoM ocymecTBJIHeTcH '!epes BaKy

yMHo-rrno_THhiii pasbeM, 

0TK8'IK8 'ocymecTBJIH9TCH COpoUIIOHHb!M TIITaHOBb!M HBCOCOM no BaKyy

Ma 10-6 MM Hg , rrocne qero KpiiocTaT repMeTII3IIpyeTcH xononnoii caap

Koii, CMoHTIIpoBBHHhiii c HIIM · Ti - IIOHHbJi'I nacoc (0,5 n/ceK) naeT soa

MomnocTh Ilpii npononmiiT9JihHOH 9KCIIJiy8T8Uliii CIICT9Mbl yBeJIH'IIITh, IIJIH, 

B cnyqae neooxoniiMOCTH, nonnepmiiBaTh nymHhiti BaKyyM. 

PeaynhT8Thl H3MepenHii 

YrraKoBaHHhiH B KpiiocTaT neTeKTop HCIIhiTbiBancH KaK raMMa-crreKTpo-

" 57c 137 MeTp rrpii II3MepeHHH snepz:'HH raMMB-KBBHTOB o II Cs , HaMepenHe 

paapernaromeil crroco5nocTII rrposonHnoch rrpH o5paTnoM ToKe 1o-11A. HarrpH

menHe CM911!9HHH neTeKTOpa 510 BOJihT. 

K rrpenycunHTenro ohm nonKnro'leH cneKTpoMeTpH'leCKHH ycnnHTeJih c <jlopMH- . 

pyromiiMH speMenaMH r 11,n, = 2 MKCeK, PesynhTaT nnH 57 Co noE:aaan na 

piic, 3, 

flonyqennoe paspernenHe ( ITWITM): 

nnH niiHHH 57 Co 121,9. K9B - 1,1 KsB; 

nnH nHHIIII 13 7 Cs 661,6 K9B - 1,6 K9B, 

illiipHH8 ( f1lllf1M) reHepaTopHoro IIHK8 IIpli 9TOM COCT8BJIH9T 0, 9 K9B, 

Ha piic, 4 noKaaan cneKTp raMMa-nyqeii, nony'leHHbll':i B sKcnepHMenTe no 

H3MepeHIIID s<jlqJeKTB llorrnnepa /3/, B cneKTpe, KOTOpb!H H3MepHJICH· BO 

Bp9M5I IIMIIYJihC8 IIy'IK8 UIIKJIOTpOHB Y -300, XOpOillO· pa.3nenHWTCH nBa IIIIK8 

164yb 0 nepBbiH II3 KOTOpb!X COOTB9TCTByeT pacnany IIOKOHII!IIXC5!0 a npyroii -

pacnany nBHmyii!HXC5I Hnep. 

ABTOp BhlpamaeT rnyooKyro onaronapHOCTh aKaneMHKY r.H. ~nepoBy 38 
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llonnnepa, 1 - ocHoBaH 
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6 - Tpy6Ka H3 HepJKaBe: 



~CH H9I10Cp9ACTB9HHO K 

l9CTBnHeTCH ~epe3 B8Ky-

)Bb!M HBCOCOM JlO BaKyy-

3HpyeTCH XOnOJlHOH CBap

: (0,5 n/ceK) )laeT Boa-

rcTeMbi yBenn~HTb 1 nnn, 

BaKyyM. 

IICH K8K f'8MM8-CI1eKTp0-

137Cs ,. H , n3MepeHHe 

~oM. TOKe to-llA. HarrpH-

~CKHfi ycumnenb c lj;JopMH

tT JlnH 
57 Co noK:aaaH Ha 

roM COCTaBnHeT 0,9KSB, 

'Hblfi B SKCI19pHM9HTe ITO 

KOTOpbiH li3M9pHnCW BO 

)• pa3Jl9nHIOTCH )lB8 I1HK8 

I10KOHIUHXCH1 a Jlpyrofi -' 

l.ll9MHKy f.H. ~nepoBy 38 

r • • Proc. Phys. Soc. 

1cl. Sci. , NS-14, 
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3, E. Eoqea, C.A. KapaMHH, T. Kyuapoaa, E. HaaJKaKoB, B.r. Cy55oTnH, 
B.A. t:fyrpeea, .H, Yxpna. npenpnHT OH.HH, P6-6229, nyoaa, 1972, 

PyKonncb nocTynnna B H31laTenbcKnn oTaen 
18 ~eBpanH 1972 roaa. 
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•G 

Pnc. 1a) KoHcTpyKUHli KpnocTaTa, ncnonh30BaHHoro B onhrTax no s4l~eKTY 
nonnnepa, 1 - OCHOB8HHe KpHOCTaTa; 2 - KaMepa llnli lleTeKTOpa; 3 - aep
JKaTenb cqeTqnKa u noneaoro TpaH3HCTopa; 4- aeTeKTop; 5'- xnaaonpoaoa; 
6 - Tpy5Ka H3 HeplKaBeJOruefi cTann; 7 - aKpaH; 8 - 5epunnneaoe OKOWKO. 
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•13 fZ' ,f!J l'liYD 

Pnc. 16) KoHcTpyKUHH KpHocTaTa, ncnonhaoBaaaoro B onbiTax no a~~eKTY 
~onnnepa. 9- noneBon TpaaaHcTop; 10 - conpoTHBneane aarpyaKH; 11 - ae
TanH oxnamaaeMoro npeaycHnHTenH; 12 - BaKyyMHonnoTahln paa~eM; 13 -
HOHHhln H8COC C MarHHTOM. 
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Pnc. 2. EnoK-cxeMa 0] 
B KpnocTaT, Tp I - m 
Harpy3KH /5 fOM /; C. 
KOCTb anH KanH6pOBKH 



B ·onbiTax no a!jl!jleKTY 
~eane aarpysKn; 11 - ae
~noTHbil! -pas'lleM; 13 -

"I 
I 
I 

A 

Pnc, 2, EnoK-cxeMa oxna)KJ:IaeMoro KacKaaa npeaycnnnTenn, BCTpoeaaoro 
B KpnocTaT. Tp I - noneBoii TpaasncTop 12N4416/; R2- conpoTnBneane 
Harpy3Kll /5 fOM /; C2 - CMKOCTb o6paTHOH CBSI3ll /0,5 n!jl/:, C 3 :_ eM
KOCTb ann Kann6poBKn /0,5 n!jl/; .U - Ge(Li}- aeTeKTop. 
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Ho11ep lfOHOAO 
164 Yb . . .., Puc. 4, CneKTp - , nony'!eHHbitt B onbiTe no. aa6n101leH111o a'l'ljJeKTa 

nonnnepoBcKoro cMeweaug · Y - uany'leHUSI aoa6ylK11ElHHbiX .1111ep. 
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