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83aMMOAe~CTBMe THmenWX MOHOB C MOHOKpMCTannaMM OTnM4aeTCH 
PHAOM OC06eHHOCTe~, OTMe4eHHWX B nMTepaType, TaKMX, KaK: BWCQ
KaH 3neKTPOHHaH TOpM03HaH cnoco6HOCTb 4aCTM~ M CBH3aHHOe C 3TMM 
BnMHHMe noTepb 3HeprMM Ha M3MeHeHMe nonepe4HO~ 3Hepr~M 4aCTM~ 
npM OpMeHTMpOBaHHOM ~pOXOmAeHMM, cy~eCTBeHH~q BKnaA RAepHO~ 
TOpM03HO~ cnoco6HOCTM npM He6onbWMX 3HeprMHX MOHOB, 3Ha4MTenbHOe 
paAMa~MOHHOe nospemAeHMe MOHOKPMCTanna nOA Ae~CTBMeM 
o6ny4eHMH, CBH3b ABMmeHMH MOHOB C npo~eccaHM nepesapHAKH. 

B pa6oTe/1/ M3y4eHO paAMa~MOHHOe nospemAeHMe MOHOKpMCTanna 
GaP npM o6ny4eHMM MOHaMM 31p M 40 Ar c 3HeprHe~ 1 , 0 M 0, 6 M3B/HyK~ 
noH COOTBeTCTBeHHO, B HaCTOH~e~ pa6oTe npMBOAHTCH pesynbTaTbl 
M3MepeHMH napaMeTpOB TeHeBWX MMHMMYMOB, 803HMKa~~MX npM ynpyroM 
pacceHHMM THmenWX MOHOB Ha MOHOKpMCTanneGaP,aHanM3Mpy~TCH MMe~
~MeCH 3KcnepMMeHTanbHble 3Ha4eHMH yrnoBbiX Wl-ipi-IH TeHe~ A{]H 
THmenbiX 4aCTI-1~, 

MoHoKpl-1cTannl-14ecKaH MMWeHb GaP ;on~I-IHO~ 0, 6 MM. o6ny4anacb Kon
nMM~-ipoaaHHbiM I Al-laMeTp 1 MM/ ny4KOM MOHOB 20 Ne c 3HeprMe~ 12 M3B, 
31P - 31 M3B 1-1 40Ar- 24 M3B, HcnonbsoaanHCb swseAeHHWe ny4KH 
~HKnoTpoHa Y-300 OH~H, pa6oTaswero s pemHMe TpeTbe~ rapMOHMKH. 
ny40K HanpaanHnCH Ha MOHOKPHCTann nOA yrnoM OKOnO 4-5° K KpHc
Tannorpa$M4eCKO~ nnOCKOCTM /110/, npH 3TOM OCb < 110 > COCTaBnHna 1 

yron 95° no OTHOWeHH~ K ny4Ky, a ABe OCH <111> - yrnw 5~30' 
M 129°. MoHOKpMcTann 6wn npHKneeH cepe6pHHO~ nacTo~ ~ MeTannH-
4eCKOMY AepmaTen~, HMeBWeMy KOMHaTHY~ TeMnepaTypy, Mo~HOCTb 
A03W ny4Ka COCTaBnHna OKOnO 10 10 ~OH•C- 1 ,Ynpyro pacceHHHWe Ha 
MMWeHH MOHW perMCTpHposanHCb nnaCT~KOBWMH TpeKOBWMH AeTeKTOpa
MH, KOTOpwe pacnonaranMCb Ha paCCTOHHMM 120 MM ~T MHWeHH B AHana-
39He yrnos pacceHHHH OT 45° AO 135°. nnacTHKOBWe AeTeKTOPW 
perMCTpHpy~T MOHbl C 3Hep~Me~ OT noporosoro 3Ha4eHHH AO MaKcH
ManbHO~ 3HeprMH, n03TOMY 8 AaHHOM 3KCnepMMeHTe TeHeBaH KapTMHa 
$MKCMpyeTcH MHTerpanbHO AnH scero pa6oTa~~ero cnoH MMWeHM. 

PesynbTaTW npoCHOTpa TeHeBWX MHHMMYMOB KpHCTannorpa$H4eCKMX 
oce~ <110> H <111> H nnocKocTe~ (110/ H /111/ noKa3aHw Ha pMc.1. 
npHBeAeHbl 3Ha4eHHH nonHo~ yr noaa~ WHPHHbl nonepe4Horo ce4eHMH 
MHHMMyMa Ha nonosHHe ero rny6MHW ~ ~ . Bee noKasaHHwe TeHH cooT
seTcTBY~T He6onbWO~ A03e o6ny4eHMH, npM KOTOpO~ YXYAWeHHe Te
f1eBO~ KapTHHbl B pe3Y.f\bT.aTe paAHa~MOHHOro .nospemAeHMH HeBenHKO, 
PesynbTaT~ H3MepeHH~ AaHw TaKm~ s Ta6n.1. 

nocKOnbKY MOHOKPHCTann HBnHeTCH ABYXKOMnOHeHTHWM, TO Ha 
$opMMposaHHe ieHe~ AOnmHbl oKa3biBaTb Ae~cTBHe M aTOMbl Ga H aTOMbl 
P, HO, aepoHTHO, a pa3HO~ cTeneHH. PacceHHMe MOHOB P H Ar npoMc-
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PHC, ) , Ilpo$HJib TeHeBbiX MHHHMYMOB TIPH B3aHMOAeiiCTBHH 
MOHOKpHCTaJIJia GaP C THJ!(eJibiMH HOHaMH: a/ pacceHHHe HOHOB 
20

Ne BOJIH3H KpHCTaJIJIOrpa«lJH~eCKOH OCH <II I>, OpHeHTHpo
BaHHOH TIOA yrJIOM 129° K ny~Ky; 6/ 20Ne,<ll0>, 95°; 
a/ 31P, <110>, 95°; rf40Ar,!(IIO>, 95°; AI 20Ne, KpHcTan
norpa$H~ecKaH nnocKOCTb /'III/~ 101°; e/ 31 p./III/, 101°; 
)!(/ 40 Ar, I I I I I , I 0 I 0 

; a I 40 Ar, I I I 0 I , 57 °. ' 

XOAI'IT B ol5nacTI-1 yrnos pacceHHMfl OL::;90° rnaBHbiM o6pasoM, a 
npM e L >90° - I-1CKni041-1TenbHO Ha RApax Ga. Hs-sa 3Toro, a TaKme 
11s-sa 11x 6onbwero Z aTOMbl Ga AonmHbl 0Ka3biBaTb onpeAenH~~ee 
BJ111HHr-te Ha $OpMI1POBaHHe TeHH, no3TOMY Ka3aJ10Cb AOCTaT04HbiM 3a
MeHHTb MOHOKpHCTann ero nOApeweTKO~ Ga, OAHaKO 3KcnepHMeHTaJ1bHWe 
pesynbTaTbl onposepraroT TaKo~ noAXOA. Hsi-lepeHHble s'Ha4eHI-1H ~~ 
AilR oce~ <110> 1-1 <111> OKa3anHCb n04TH OAHHaKOBbiMH, TOrAa KaK 
AnH Ky6M4ecKo~ rpaHe~eHTpHposaHHO~ noApeweTKM Ga AOnmHo 6wno 
B03HHKHYTb pa311H4He npHMepHo s 1 ,5 paaa. AnH noHHMaHI-1H 3Toro 
pacCMOTPHM pacnonomeHHe aTOMOB B nnoCKOCTM /110/, noKa3a~Hoe Ha 
pHc,2, BHAHO, 4TO s oc1-1 <111> aToMw Ga 1-1 P o6beAI-1HeHw, paccToH
HHe MemAY HHMI-1 3Ha4HTenbHO MeHbWe, 4eM AO cneAY~~e~ napbl GaP. 
no3To~y MomHo AYMaTb, 4TO Ae~cTsHe aToMHoro noTeH~Hana napbl 
aTOMOB HBnHeTCH COBMeCTHbiM, A B Cily4ae OCH < 11 0 > aTOMbl Ga M p 
o6paay~T OTAenbHble DHAbi, KamAbl~ H3 KOTOpb)X Mo>t(eT AeCTpyKTMBHO 
BnHHTb Ha OpHeHTa~HOHHWe RBJleHMH npl-1 B3aHMOAe~CTBHH 4aCTM~ C 
COCeAHHM PRAOM, Ha OCHOBe TaKOrO paCCMOTpeHHH 8 AanbHe~weM . 
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PHc.2. Pacnono~eHHe aTOMOB 
B TinOCKOCTH /110/ MOHO

KpHCTanna GaP. 

C4~TaeM, 4TO Ail~ oc~ <111 > 
3$~eKT~BHbli1 aTOMHbli1 HOMep 
Z 2¢¢paseH CYMMe aTOMHbiX 

HOM¢Pos Ga ~ P, T.e. 
z~¢ =46, a MemaTOMHOe pac
CTO~H~e d =9, 40 ~.An~ oc~ 

0 

<1 ~~> d=3 ,84:A, a sen~4~Ha 
Z~ noA6~paeTc~ Ail~ corna
cosaH~~ peaynbTaTos pac4eTa 
C 3KCnep~MeHTOM, 

CornacHo n~HAXaPAY/2/, yrnosa~ w~p~Ha ocesoro M~H~MyMa s o6-
nacT~ HepenHT~B~CTCK~x 3Hepr~i1 4aCT~L\bl np~ ycnos~~ E>>E' AOIJmHa 

2Z Z 
paBH~TbC~ f!Jfrl' rAe r/11 =0 '218 v E~ 2 'z1 ~ z2 - aTOMHbte HOMepa 

4aCT~L\bl 11 ~Apa MOHOKP~CTanna, d - paccTO~H~e MemAY aTOMaM~ 
B PHAY. ~3MepHeMoe B A' r/11 - B rpaAycax' E - B M3B. np~ Mamtx 3Hep-

r~~x E<<E'KopHesa~ aas~c~MOCTb yrnosoi1 w~p~Hbt OT Z1Z2 AOnmHa 
Ed 

3a2 Z Z 114 
CMeH~TbC~ CTeneHb~ ( 1 2 ) ,rAe a- paA~YC 3KpaH~pOBaH~~ 

Ed 3 
ToMaca-¢epM~. B HaweM cny4ae 3Hepr~~ 4acT~L\ aaH~MaeT npoMemyTo4-
HOe nonomeH~e, oHa cpasH~Ma cE'. Hanp~Mep, Ail~ saa~MoAei1cTB~~ 
l-lOHos4°Ar c aToMaMwGa s Kp~cTannorpa¢~4ecKoi1 oc~ <110> E' = 
=4,6 M3B, a 3Hepr~H pacce~HH~X Ha 95° ~oHoB 40AraaKn~4eHa s ~H
Te:rsane oT 2,9 AO 5,8 M3B s aKcnep~MeHTe. 3Hepr~~ ~oHos 2

<-Ne 
~ 1P Hect<onbKO BbtWe oTHOC!-lTenbHO E '. B Ka4ecTse nepsoro war a 
conocTaB~M nony4eHHble 3Ha4eH~~ r/11/z C Il~HAXapAOBCK~M yrJ10M 
r/11 1 

HeCMOTPH 1-ja HeCOOTBeTCTB~e 3Hepr~~ 4aCT~L\ petCOMeHAOBaHHO/o!Y 
A~anaaoHy np~MeHeH~H. PeaynbTaT~ 3Toro cpasHeH~~ AaH~ s Ta6n.1. 
np~BOA~TC~ OTHOWeH~e ~3MepeHHOrq 3Ha4eH~~ r/!Yz K npOM3BeAeHM~ 
kr/1 1, rAe k =2 An~ ocesbtX TeHei1 ~ k =0, 7 5 - AIJH nnocKoCTHbtX. 
B noeneAHeM cny4ae r/1 1 B~4MCn~eTc~ Ail~ KpMcTannorpa¢M4ecKoi1 oc~, 
nema~ei1 s AaH~$ nnocKocTM, 

napaMeTp z~ AJ1~ oc~ <110> onpeAen~nc~ M3 ~3MepeHH~X 3Ha4eHMi1 
r/11/z npM pacce~H~~ ~OHOB 20Ne. BenM4~Ha r/11 ycpeAH~nacb no Ton~~He 
pa6oTa~~ero cno~ M~weH~ c y4eToM ysen~4eH~H ce4eH~~ pacce~H~~ 
no Mepe TOpMomeH~~. Ton~~Ha pa6oTa~~ero cno~, a cneAOBaTenbHo, 
MaKCMMailbHaH ~ M~HHMaiJbHa~ 3Hepr~~ pacce~HH~X ~OHOB OnpeAeiJ~Il~Cb 

no ctJopMynaM, np~BeAeHHbtM s pa6oTax 11,31. 0THOW8H~e ·-~1/z ,AaHHOe 
k~l 

B Ta6n. 1, Heperyn~pHO MeH~eTCH npi-1 nepeXOAe OT OAHOi1 4aCT~L\bl 
K APYroi1, 4TO noKaa~saeT HeyAosneTsop~TenbHoe on~caHMe ~aMepeH
HbtX aHa4eHMi1 rjl 1h pac4eToM. B npoMemyT04Hoi1 o6nacT~ 3Hepr~~ s6n~a~ 
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E' fiBJlfi€TCfl 3aKOHHbiM BBegeH~e npegnOJ10lK€H~fl 0 TOM, 4TO KP~T~-

4€CK~i1 yron tjf nponOPI.\~OHaJleH (; 22 
)m, r ge m < 0 's. O,qHaKO TaKoe 

c , Ed 
npe,qnono>KeH~e He yny4waeT cornac~R pac4eTa c 3Kcnep~MeHTOM. 

8 TO >Ke Bp€Mfl OKa3aJ10Cb, 4TO 6onee peryllRPHOe noBe,qeH~e OTHQ-

I t/JY2 
W€H~fl ---- ,QOCT~raeTCfl B 

k~c 
cny4ae, e,cn~ npe,qnono>K~Tb coxpaHe-

H~e KOpH€BOi1 3aB~C~MOCT~ tfrc OT 21:2 np~ ocna6neH~~ 3as~c~Mocnr 
tfr~A. 

tfrc OT E. B nocne,qHei1 KOJlOHKe Ta6n, 1 np~Be,QeHbl OTHOW€H~fl -J--

np~ B~4~cne~~~ tfrc no ¢opMyne: 

A_ y 
tfrc = E113 

kt/Jc 

/1/ 

r,qe HOPM~py~~afl KOHCTaHTa A onpe,qenRJlaCb no O,QHOMY ~3 3KCnep~

MeHTaJ1bH~X 3Ha4eH~i1. npoM3BO,Q~J10Cb ycpe,qHeH~e t/Jc no TOJl~~He ~a-

6oTa~~ero CllOR MMWeH~ t: 

t/Jc 
t d' Z Z X 

AvT I [ E2(x) 

-1 t dx 
1 r -----. 

o E 113 (x)E 2 (x) 
/2/ 

. lt13 ,qaHHbiX Ta6n,1 B~,QHO, 4TO 3aMeHa t/J Ha r/Jc 3Ha4~TeJ1bHO YJly4-

waeT cornac~e pac4eTa c 3KcnepMMeHTOM. j,qosneTsop~TenbHOe on~ca-
H~e BeJ1~4~H r/Jth ,QllR TaK~X 4aCT~I.\, KaK 20 Ne, 31 P, 40

Ar, n03BOJ1R€T 

c,qenaTb non~TKY socnpo~3eecT~ TaKlKe pe3ynbTaTbl M3MepeH~R w~p~H 

OC€BOi1 < 111> M nllOCKOCTHOi1 /110/ T€H€i1 np~ pacceRH~M MOHOB 

40 Ar Ha yron OKOJ10 sao. B nocne,qHeM CJ1y4ae BKlla,Q B Ha6n~,qaeMy~ 
TeHeBy~ KapT~Hy ,qa~T He TOJlbKO paCC€RHH~e MOH~ 40Ar, HO TaK>Ke 

R,Qpa OT,Qa411 Ga ~ P. nocKOJlbKy WMP~Ha M~H~MYMOB ,QJ1R 110HOB Ar 

~ P M3BeCTHa 113 3Kcnep~MeHTa /c y4eToM M3MeHeH~f1 rjJ 1, np~ 113Me-
-1/3/ IZ 

HeH~M 3Hepr~~ 4aCTML\ no 3aKOHy rjJ th - E , To noRBllReTCR so3-

MO>KHOCTb Hai1TM 3Ha4eH~e w~pMH~ TeHI1 ,qnR R,qep GL TaKoe onpe,qene

H~e 6biJ10 C,QeJlaHO C np~MeHeHI1eM paCC411TaHHbiX no ¢opMyJ1aM /1,3/ 3Ha-

4eH~J:\ OTHOCMTeJlbHOrO BKJla,Qa R,Qep Ar, Ga, p B nOJ1HOe 4MCJ10 4ac

T~I.\, per~CTpMpyeM~X B6J1M3~ yrna paCC€RHMR sao. nony4BHH~e l.\~¢p~ 
tfrlh_ ,qnR R,qep Ga npMse,qeHbl s nocne,qH~x cTpoKax Ta6n. 1. norpew

HOCTb MO>KHO OL\€H~Tb npi16J1~3~TeJ1bHO paBHOH +8%. no ,qaHH~M Ta6J1. 1 

BbiRBJ1fi€TCfl peryllRpHoe yMeHbWeHMe OTHOWeH~R- 1/1_ 1h_ C pOCTOM MaCC~ 
6 ~ ~ ~ k!fc 
~CTpO~ aapfi>KBHHO~ 4aCT~I.\~, B3aMMO,Qei1CTBY~~e~ C MOHOKp~CTaJ1J10M, 

Ha p~c.36 3T~ peaynbTaT~ npe,qcTasneH~ e s~,qe aasMc~MocT~ 
tfr~A. A ---::!-- OT sen~411Hbl 1+ ~,r,qe A 1 - Maccosoe 4~cno 4aCT~I.\~,A2 -
kr/Jc 2 
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PHc. 3. 3asHCHMOCTh rny6HHhi Xo I a/ 

H ll!Hpl!Hbl tjflh_ /6/TeHeBoro HHHHMy

A 
Ma oT I+ p(-. 3KcnepHMeHTaJihHb!e pe-

0,2 

0,! .. ~ 
.,_.J::.-:.-- ---

------A 

~r lr . ~ I ·;:, {~ k 
0,91-

0,8 k. 
r,o 2,0 Ar 

I+ '12 
3,0 

2 
3YJibTaTbl llOKaaaHbl TOl.l:KaMH: ¢ -
OCeBble T€HH ):IJIH B3aHMO,JJ;eliCTBHH 

HOHOB 
20 Ne, 31P, 40 

Ar Ga 
C MOHOKpHCTaJIJIOM GaP; 2 - nnoc

KOCTHble T€HH B T€X liCe B3aHMO

,lJ;€llCTBHHX /HaCTOH~aH pa60Ta/; 

t - oceBbie TeHH <I I I> ):IJIH • 

B3aHMO,Q€HCTBHH l!OHOB 40Ar H 

OCKOJIKOB )J;eJieHHH C MOHOKpl!CTan

J10M W13 •41 ' /l - OCeBble TBHH 
• 1 ol < I I 0 >, 1H 11 Xe c Cu • 

R,Qpa Ga, BXOAR~ero B COCTaB MOHOKP11CTaJ1na" Ha PI1C.3a noKa3aHa 

3aBMCI1MOCTb r ny611Hbl TeHeBoro M~H~MyMa X O OT 1+ At/ A.z.Cor naCHO pe-

3YllbTaTaM/l~ aas~c~MOCTb rny6~H~ TeH~ oT ,qo3~ o6ny4eH~A I npe,q

cTaBnReTcR B B~,Qe X(l) = Xo + r!, r,qe Xo- rny6~Ha TeHH, COOTBeT

CTBY~~aR MaJlOH ,Q03€ o6Jly4eH~A, T,e. 3a B~4eTOM yxy,qweH~H TeHH 

pagMal\MOHHbiM nOBP€lK,Q€HI1€M, T04KM Ha PMC. 3a nony4eHbl Ha OCHOBe 

pe3yJ1bTaTOB ~3MepeHI1i1 /!,3-o/ 11 OTHOCATCR K B3ai1MO,QeHCTBI1~ 110HOB 

20Ne,3 1p, 40Ar Iii Ga c MOHOKpMcTannoM GaP; ~OHOB 40Ar 11 ocKonKOB ,qe

neHI1R C MOHOKPMCTaJlllOM W; a TaKme HI13K03Hepri14H~X npoTOHOB 11 

MQHOB Xe c MOHOKP~CTannoM Cu. B11AHO, 4TO x 0 3aMeTHO yseni1411BaeT

CR c pocTOM Mace~ 4aCTI1L\~. AaHH~e, noKa3aH~~e Ha pMc.3, MO>KHO 

nOH11MaTb KaK yKa3aH~e Ha H€KOTOpOe OCJ1a6J1€H~€ OpMeHTal\~OHH~X 

3¢¢€KTOB C yB€J1114€HI1eM OTHOW€H~R MaCC~ 4aCTHL\~ K Macce aTOMa 

MOHOKpi1CTallJ1a, 8 pa6oTaX /e,?/ OTMe4aJ10Cb YM€HbWeHH€ nOT€HL\11alla 

aTOMHOrO PA,Qa C POCTOM Mace~ 4aCTI11.\bl, KOTOpOe MOlKHO y4eCTb 

BKJ1104€H~€M ¢aKTOpa (1 +a )-2 B 06b14Hble ¢OPMYllbl aTOMHOrO nOT€HI.\11a-

'2/ A, 
na' ·, r,qe a= A' 3TOT ¢aKTOP B03HI1KaeT B peaynbTaTe paccMoTpeHI1A 

2 
RBlleHI1A OT,Qa411 npH OTKJ10H€H1111 TRlK€JlOH 4aCTI1L\~ nOJleM aTOMa. 8o3-

MOlKHO, p11c. 3 no,qTsep>~,qaeT TaKoe paccMoTpeHI1e. EMy He npoT~Bope-

4aT, BepORTHO, 11 pe3yllbTaTbl pa60Tbl/8/ B KOTOpOH Ha6J1~,QaJ10Cb 
tjf l • 

yMeHbW€HH€ OTHOW€HI1fl 2 np~ nepexo,qe OT MOHOKp~CTalllla W K MOHQ
tfrt 

Kpi1CTannaM Qe 11 ru Allfl KaHaJ111POBaHI1A 110HOB a30Ta C 3Hepr~eH 
7,4 M3B. 

np11 Oni1CaHI111 yrnoB~X W11P11H TeHeB~X MHH~MYMOB ,Qllfl TA>Kell~X 4ac

TMI.\ npe,qcTaBJ1R€TCA paayMH~M 11ChOJ1b30BaTb TaK>K€ pe3yllbTaT~, nony-

4€HHbl€ ,Qllfl B3a~MOA€HCTBI1A OCKOJ1KOB ,Q€J1eHH.I'I C TRlKeJ1biM11 MOHOKP~CTan-
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naMH WIll U02 .An~ cny4a~ B3aHMO,QeHCTBHfl OCKOnKOB ,qeneHH~ Ill HOHOB 

40 Ar C MOHOKpHCTailnOM W pe3yilbTaTbl H3MepeHHH 13 •4 •91 6b1Illll no,q

BeprHyT~ ,QOnOilHHTeilbAOMy H3y4eHH~ C ~eJlb~ nOilY4eHH~ HaH60Jlee 

T04H~X BeilH4HH WHpHH~ TeHeR ~~. Pe3YilbTaT~ 3TOro aHailH3a, 

BKI1~4HBwero s ce6~ HeKoTop~e yT04HeHH~, np~~tse,qeH~ s Ta6n.2. TaM 

me ,QaH~ 3Ha4eHH~ ~~ .Qilfl B3aHMO,QeHCTBH~ OCKOilKOB ,QeJleHH~ C 

MOHOKpHCTaililOM U02 no pe3yilbTaTaM pa6oT/lO,llZ ~3MeHeHHe WHpHH~ 
TeHH B 3aBHCHMOCTH OT yrila perHCTpa~HH 4aCTH~ OTHOCHTeJlbHO 

nyYKa CB~3aHO C H3MeHe~HeM HX 3HeprHH B na6opaTOpHOH CHCTeMe. 

3HeprH~ OCKOilKOB ,QeileHHR IlemHT B ,QHana30He 0 6IlH3KOM K IlHH,Q

XaPAOBCKOH 3Hepr~~tHE'.Tat<, HanpHMep, Ail~ B3aHMO.QeRcTBHR OCKOilKOB 

.QeileHH~ c t<pHcTanilorpa$1114ect<oR ocb~ < 111> W seilH4HHa E '=33 M3B. 

no3TOMY BHOBb MOmHO omHAaTb 01rilOHeHHH B 3HepreTH4eCKOH aasH

CHMOCTH ~ 1;2 OT 3aKOHa ~ c- E- 2 
• Pe3YilbTaTbl cpaBHeHH~ pac4eTa 

Ill 3KCnepHMeHTa ,QaH~ B Ta6Il.2. Pac4eTW BWnOilH~IlHCb TaK me, KaK 

111 s Cily4ae MOHOKpHcTailila GaP. AnR ocKOilKOB .QeileHIII~ npoH3BO.QHilOCb 

ycpe.QHeHHe, Y4HTbiBa~ll.\ee pacnpeAeileHHe 4aCTIII~ no aap~AY 111 3HeprHH. 

KpoMe $YHK~~~~~~~ ~ - E -1!~ Hcnoilb3osaH Tat<me sap~~taHT ~{I = ~v ~Z2. 
c c El/4 d 

~3 ,QaHHWX Ta6Il.2 BIII,QHO, 4TO IlHH,QXap,QOBCKHH yrOil~l He BOCnpOM3-

BO,QHT 3KCnepMMeHTailbHbiX 3Ha4eHHH ~ljp_ • ropa3,QO IlY4Wee OnHCaHMe 

noily4aeTCR npH MCnOilb3oBaHMM KPMTH4ecKoro yrila ~c' nponop~Mo-
-1/8 -1/4 

HailbHoro E HilM E , 4TO no,qTsepm.QaeT npaBHilbHOCTb aHailH-

3a, C,QeilaHHOro Ail~ MOHOKPMCTailila GaP. 
npe,QCTaBilReT HeKOTOPWH HHTepeC cpasHeHMe yrilOB~X WHpMH OCeB~X 

MHHHMYMOB <111 > M <11 0> B Cily4ae MOHOKPMCTailila UOz. CTPYI<Typa 

ero HanoMHHaeT GaP, B OCM < 111> aTOMbl U Ill 0 BbiCTpOeHbl B O.QHY 

IlMHM~, a B HanpasileHMH <110> OHM o6pa3y~T OT,QeilbH~e P~A~· TeM 

He MeHee OKa3ailOCb, 4TO B 3TOM CI1~4ae Ail~ OnHCaHHR ~ 1j, HeT 

Heo6XO,QMMOCTH BBOAMTb BeilM4Y1Hbl Z~ liJ, MO)f{HO HCnOilb30BaT~ z2 =92 

.QilR TOH 111 .QpyroR oceH. BHAMMO, 3TO oaHa4aeT, 4TO .QeRcTsHe aTOMOB 

KHCilOPO.Qa Ha ,QBM)f{eHHe B MOHOKPMCTailJle TaKIIIX TRmen~X 4aCTM~ 0 
Kat< OCKOilKH ,QeJleHH~, He RBil~eTC~ 3Ha4HTeilbHWM. 

0CHOBH~e pe3yilbTaTW pa60TW COCTO~T B noily4eHMM ,QaHHWX 06 yrno

BbiX WMpHHaX ~ ljp_ 3$$eKTa TeHeR npH B3aHMO,QeHCTBHH TRmeilbiX 4aCTH~ 

C MOHOKPHCTailJlaMH, B ycTaHOBileHHH OTKilOHeHMH OT 3aKOHa ~ 11 - ~ ljp_ 
72 " 

Ail~ 3aBMCMMOCTM WMPHHbl OT 3HeprHH 4aCTM~bl Ill B noily4eHMM yKa3aHMM 

Ha B03MO)f{HOe OCJla6IleHHe OpHeHTa~MOHHbiX 3$$eKTOB 83aHMO,QeHCTBH~ 

4aCTM~ C MOHOKpHCTaJlilaMH C pOCTOM Mace~ 4aCTH~. 

ABTOPW 6Ilaro,QapH~ r.H.$Ileposy M ~.U.OraHeC~HY aa MHTepec K pa-

6oTe, r.OTTO- aa npe,QOCTasileHHe MOHOKPHCTailila GaP, a TaK)f{e 

rpynnaM HOHHOrO HCT04HHKa Ill 3KCnilyaTa~MM ~MKilOTpOHa Y-300 3a 

nOily4eHMe ny4~0B HOHOB C HY)f{H~MH napaMeTpaMM. 
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Eyrpon B.H., KapaMHH C.A. Pl4-82-826 
3¢¢eiCT TeHei:{ npH D3aHMOp;e:ikTDHH THJKeJibJX HOHOB C MOHOKpHCTaJlJIOM 
GaP 

.[(JIH ITOJiytJeHHH CDep;eHHH 00 OCOOeHHOCTHX B3aHMOp;eHCTBHH THJKe
JlbJX sapmKeiiHblX 'laCTHU: C MOHOKpHCTBJIJiaMH H3MepeHbJ napaMeTpbJ 
TeHeDbiX MHIIHMYMOB, B03HHKaiOJJUiX npH ynpyrOM paCCeHHHH HOHOB 
2°Ne,31p H 40Ar C ::meprHeH 12,31 H .24 MsB COOTBeTCTBeHHO aa Mo
HOKpHCTaJlJle GaP. 3aatJeHHH yrJIOBOH IDHpHHbl TeHeH </flJ%, onpep;eneH
HhJe B 31CCnepHMeHTe, aHaJIH3HpyiOTCH COBMeCTHO C H3BeCTHbiMH 
pe3yJibTaTaMH AJIH D3aHMO,IJ;eHCTBHH OCKOJIKOB p;eneHHH C MOHOKpHc
TaJIJiaMH W H U02 · YcTaHODJieHO OTKJIOHeHHe OT saKOHa tP"h - E-

1
/z 

p;na saDHCHMOCTH mHpHHbi TeHH oT sneprHH tJaCTHU:bl. IIonytJeHbi 
YKa3aHHH Ua D03MOl!CHOe OCJiaOJieHHe OpHeHTaU:HOHHbJX s¢!l>eKTOB 
B3aHMO,IJ;eHCTDHH sapHJKeHHbiX tJaCTHU: C MOHOKpHCTannaMH npH ynenH
tieHHH MaCCbl tiaCTHU:. 

PaooTa DbinOJIHeHa D naoopaTOPHH Hp;epHb!X peaKu;mi OlliiH. 

npenpHHT 06beAHHeHHOro HHCTHTyTa R,(JePHbiX HCCileAOBaHHH. AY6Ha 1982 

Bugrov V.N., Karamian S.A. Pl4-82-826 
Blocking Effect at the Heavy Ion Interaction with GaP 
·Single Crystal 

Parameters of the blocking minima are measured in reactions 
of the elastic scattering of the 20 Ne , 31P and 40 Ar ions with 
12,31 and 24 MeV energy, respectively, on GaP single crystal for 
understanding the peculiarities of the heavy-ion interaction. 
with single crystals. The measured angular width values ~ 1; 2 
for blocking minima are analysed t~gether with the known 
results on the interaction of fission fragments with W and 
U0

2 
single crystals. Deflection from the rule ~ l/2 -E-1/Z for 

the dependence of blocking·minimum width from the particl~ 
energy is found. The indications to possible attenuation of 
orientational effects in the particle-crystal interaction 
with the growth of a parti'cle mass are obtained. 

The, investigation has been performed at the. Laboratory 
of Nuclear Reactions. JINR. 

~reprint of the Joint Institute for Nuclear Research. Dubna 1982 
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