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BBE.oEHHE 

He TOA~ H3MepeHHR CpeAHeH 3HeprHH B KOnnH MH pO Ba HH~X ny4Kax 
C HCnOn b30BaHHeM H3nY4eHHR BaB HnOBa - 4e pe HKOBa IH B41 n0 3BOnR~T 

n pOH3BOA HT b a6COn~ T H~e H npe ~H3HOHH~e H3MepeHHR CKOPOCTH /3Hep
rHHI 4aCTH~ no yrny HcnycKaHHR HMH H3nY4eHHR B cpeAe C T04HO 
H3BeCT H~M nOKa3aTeneM npenOMneHHR D. OAHaKO. HeCMOTpR Ha TO, 
4TO, KaK n pa BHno , H3MepeHHR n npOH3BOAATCR HB 06PBa ~ax /npH3 
Max/ , B~pe3aHH~X Ha Toro ~e KycKa MaTepHana. 4TO H caM paAHaTOp, 
Bc e ~e non HOH rapaHTHH T04 Horo COBnaAeHHR " paAHaTopa B MeCTe 
npoxo~e H HR ny4Ka 4 aCTH~ H H3MepeHHOrO" HeT /H3-3a B03MO~Horo 

n pHcyTc TBHR HeOAHo pOAHOC Te H CTeKna no n H APyrHx Ae~eKToB/ . 

n03TOMY Hc non b30 Ba HHe BToporo pa AHa To pa, nOMHMO ynY4we HHR T04
HOCT H H3MepeHHR 3 He pr HH 4 aCTH ~, YMe Hbwa e T BepORTHOCTb TaKOH 
CHCTeMaT H4eCKOH oWH6 KH ny TeM cpa BHeHHR BenH4HH 3HeprHH, H3Me
pe HH~x no OAHOMy H BTOpOMy KOHycaM HB4. 

1 . OnHCAHHE n EPBOr O I .oBYXKOHYCHOr O/ HETO.oA H3HEPEHHR 

BIl l 6~n npeAno~eH ABYX KOHYCH~H MeToA H3Me pe HHR cpeAHeH 3Hep
r HH B KOnnHMHpOBa HH~x ny4Kax 4 acTH~, K OTO P~ H no cy~ecTBY RBn R
e TCR ycoBepweHcTBoBaHH~M npOCT~M Me ToAoM AB OHH~X oT pa ~eH H H /2 -4: 
Cxe Ma 3KcnepHMeHTa npHBeAeHa Ha pHc . 1 . n p HH~Hn pa60Tw AByXKO
HycHoro MeTOAa nOKa3aH Ha pHc . 2 . nepeA BXOAHOH rpaHb~ npH3M~

paAHaTopa, Hcnon b3YeMOH B n pOCTOM MeTOAe, nOMe~eHa Ha OnTH4e 
CKOM KOHTaKTe nnOCKona pa nnenbHaR nnaCTHHKa C 3epKanbHoH no
BepxHocTb~ 1111/ co C TOPOH~ BxoAa 4a CTH~ . EcnH nnaCTHHKa H npH3
Ma-paAHaTOp HM e ~ T a6co~~TH~e nOKa3aTenH n pe noMne HHR COOTBeTCT
BeHHO"l H "2' TO npH npOXO~A eHHH 4epea HHX AOCTaT04HO 6~CTPOH 

4aCTH~W CO CKOPOCTb~ {3 B Ka~AOM H3 HHX B03HHKHyT KOHYC~ Hany
4CHHR BaBHnOBa-4epeHKOBa /H B41 C nonHWMH yrnaMH pacKpwTHR 2 01 

H 2(J2 rne ° - arc cos _1_ H 02 = arccos --!.-{3 • 4epe3 r paue I IHa no
• \ n \ f3 "2 

nOBHHy 3epKanbH y~1 npH3Mw-paAHaTopa nOA yrnaMH r\ H r2 6YAYT 
B~XOAHTb KaK npRMoe, TaK H ABa~Aw OTpa~eHHoe HB4. B03HHKwee 
B caMOH npH3Me /PHC . 2a/. 4epC3 3TY ~e r oaus nOA yrnaMH r 3 H r 4 
6YAyT B~XOAHTb Hany4eHHe OT nnOCKoro paAHaTopa KBK npRMoe, Ta K 
H ABa~A~ OTpa~eHHoe. B 3TOM c ny4ae yron 4epCHKOBCKoro H3nY4e
HHA 02 B n pH3Me -paAHaTope onpene n ae r c a KaK 

. : t 
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sine r t + f g - n , e.ttf~81n2 ( a e-a l)
2 2 2 /1/(J = a + arc sin ~ 

2 2 - 0 ' a a ...2 f 1 + f e a 
cos (a ) - t~ !) sin (a -a )

2-a 1	 e 1 

rne a 1 \01 ae - COOTBeTCTBeHHO yrnbl HaKnOHa rpaHeH I \01 II n p\o13MbI 
K e e BXOAHOH rpaH \o1 I I I . 

PHC . I . T pa KT rryxx a n p OTOHOB , Bbmcp,ellHoro H3 CHHXp OU,HKJlO

TpOHa JIIDIC1l aa auep r-mo _ I f 3B: I - BaKyyMHaR xax e pa yCKO

PHTCJIR ; 2 - 4JoKyc HPYJO~aR ceKu.HR HarHHTHoro Ka HaJIa ; 3 
Tp HTIJle T HarHHTHMX JIHH3; 4 - meneBo H KOnJJHHa TOp; 5 - p,y 5 

ne-r HarHHTHMX JIHH3 ; 6 - OTKnOIlfIJO~HH HarllHT C BaKyyMHOH 

xaxepori 171; 8 - BXOp,HOA I p,HaHe Tp D1 = 12 MM, p,JIHHa L 1 = 

= 1,5 I'll H BMXOp,II 0 A I p,HaHC Tp De = 5 HH , MHHa Le = 1,0 I'll 
xonmosa-ropu; 9 - HeCTO pa c rrorrox e n a a qepeHKOBCKoro n pa 
6 o p a ; 10 - 3a ~HT a ycxopirrenn ; I 1 - ltytlOK npOTOHOB . 

Yron 81 4epeHKoBcKoro 101311Y4eHIo1R , B03HIo1Kwero B nnOCKOM pa
A101a To pe , o npeAe 11ReTcA C Y4eToM npe110M11e HIo1A Ha r pa H Io1~e pa3Ae11a 

n 
KaK 81 = arcsin ..,g. ainYl 

0 1 
_ rne Yl - y r on 1013 nY4e HIo1 A B n p Io1 3Me - pa Alo1 a 

To pe: 

2 

j 8in 2 fS +r 4 _ n , 2 tif s +f 4 8 in 2(a -a ) 
/2/. 1 2 2 2 21 

y 1 = a ± arC81D
e 0'
 

2 2( ) 2 r S H 4 . 2( )
COS a2-a - tg 2 8 1D a - a1	 e 1 

, De
0e=-' a n S - nOKa3aTe11b npe110M11eHIo1A cpeAbI, B KOTOPY~ BblXOAIo1T
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101 3nY4e HIo1 e 101 3 np\o13MbI-paA\o1aTopa . 

PIlC. 2. Ilpmnnmaarrenaa cxe xa AByXK On, 
HycHoro MeTOAa: al XOA JIyq e H HBq OT 

npU3Mbl-paAHaTopa SiDe C noxaaa-rerrex 
0( npenonneuns ne; 61 XOA nyqeH HBq OT 

~~ '2_
 nrtocxo-rtapannensuor-o panna r o pa LiF
 '/1 

aJ
 
C nOKa3aTeJJeH npenoan euas "1 ; BI BH,p;
 

HB n pH3My - paAl iaTOp Il P O TlfB n ysnca q ac 

THU.8

0 
, r-ne crrnoumon IDT P UX O B KO I1 noxa-: 

3B Hbl aepxarrsmse 'IBCTH r-p ane n , 

n AnR C11Y4a A BblxOAa 101 311Y4e H H~ 4e pe3 
2 r pa Hb I I n pH3MbI - pa AHa To pa ~OPMY 11 b1 A11A 

y r noB 82 H Y~ 6YAYT HMe Tb aHa 11o r Io14 OJ 
HbI~ BHA , HO yron ae 3a Me HA eT CA Ha aI'

fto	 a y r nbl r1 , r 2 ' r 3 , r 4 - Ha r ~ ,f~ 
f ; , f~ . Cnenye r 3a MeTHTb, 4TO yr nu 
a 1 101 a - 3TO y r nu M e)t(A~ BblXOAHblMHe 
r paHAM Io1 I 101 II nplo13MbI - pa Alo1a To pa 
\01 BXOAHOH nOBepX HOC T b ~ nJ10CKOna pa J1 

8) n e n bHo r o pa Alo1aT o pa , KOTOPblC Mo r YT 
OTn lo1 4a TbCA OT coo TB eTc TB Y~~ Io1 X y r 

nOB a i 101 a 2 n plo13MbI 101 3- aa OTKJ10 He HHH OT nJ10C KOnapa J1 J1enbHO CTIo1 
nnaCTIo1HK Io1 C nOKa 3aTe11e M n pe nOM11e HHA 0 t_ a TaK)I(e B pe3yn bTa Te 
CKn eHKIo1 e e C n p lo1 3Mo H. 

2. CXEMA 3KC nEPHM EHTA 

HcnblTa HHA AByXKoHycHoro MCTOAa H3Mepe HHA 3 Hepr lo1H 4aCTH ~ 6 b1n lo1 
npOBe Ae HbI Ha BbiBeAeHHOM ny4Ke npOTOHOB C 3 He pr \o1 e H -1 r 3B CHHX PO
~~KnOT pOHa nHR~. B AaHHOM 3Kcneplo1MCHTe Io1 c n0 11 b30Ba nOCb YC Tpo Rc T
BO, cxeMaTH4e CKIo1 nOKa3aHHoe Ha p~ c .3 , T . e . 6~11 npa KTIo14e CKIo1 non
HO CTb~ B3RT npH60p AnR 1013MepeHIo1R 3Hc prH H n pOC T ~M Me ToAoM / 1/ . HO 
K npH3Me - pa AHaT o py 1013 «aapua 6blJ1 Ao6aBne H nJ10C K \o1~1 pa Alo1aT Op 101 3 
Li F TO J1I14~ HOH 2 MM, a yrnu np lo13M~ 1013 nnaane a uo r o xaa pua 6bl11101 
Ta KH M~ : a 1 = 36° 58' 55" .:!:.5 " 101 (12= 37" 01' 09" .:!:.5 " . Toruuaua 
nplo1 3MbI no OC H ny4Ka paBHAJ1a Cb 4 MM . 3a BIo1CHMOCTb nOKa 3a 
r e n a n pe noa n e u a a n pH3MbI-paA~aTo pa HMeJ1a BHA /nPH t = 20 ° C/ : 
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3/>..2n('\) = 1 ,44 8 16 + 3,69103. 10- - 3 ,0971 5 .1 0-5 / ,\ 4 , /3 / 

rae ,\ - B MKM. OWI16 Ka onpeneneu aa n no <l>opMYlle / 3/ COCTa BllRe T 
~n = ~4.1 0-5 . 3 aBI1CI1MOCTb n(A ) AllR nnoc xo r o paAl1aTOpa 113 L I F 
I1Mella BI1A: 

3D('\ ) = 1,38630 + 2 ,0618.10- /,\2 - 8,6473 . 10-6 / ,\ 4 . /4/ 

r Ae'\ B MKM, C OWI16K0l1 ~ = +4. 1 0 - 5. 

I 

PHc . 3 . Cx eMa npH6opa, HCnOJlb30BaHHo r o B H31-le peHHH x 
a a nY'IKc rtp o -r- onon C :3 He prHeH - 1 1'3B : 1 - c n apen nsm 
paAHa TOp Inn ocKona pannenbHaH nnaCTHHKa H3 LiF H n p H3 
Ma li3 nn a aneuao r-o xna p ua SiD 2 I; 2 - HH'l'epifle peHll,HOllllble 
¢ HJIb TPbl, rrpo rrycx a iomae H3nyQeHHe C ,\ - 600 11M Ii n OJ10COH 
t1,\ - 9 11M; ~ - 0 6'beKTlffibJ "reJIHo c-40" 11:1 ,51 C f = 
= 85 MM, na c rpo e uuu e aa 6eCKOHe 4 HOCTL . 

AllR cpeAHI1X Alll1H SOllH n po n YCKa HI1R I1cnOllb30SaSWI1XCR I1HTe p 
<!> ep e H~l1oHHbI X <!>I111b Tp OB a6coIllOTHbie noxaaa Te IlI1 n pe IlOMlle HI1R D (,\) 

nnoc xor'o paAl1aTOpa LiF 11 n p l13MbI- pa Al1a TOp a 510 n p l1BeAeH bI 2 
B Ta 6 J1 .1 . 

3. PE3ynbTATWH3ME P EHH~ 

npl1 3KCnOHI1pOSaHI111 yc r posic t a a S KOIlIlI-1M l-1 pOSa HHOM ny-nce n po
TOHOS - 1 r 3 B 6 bl11 l-1 nOIlY4 e Hbi <!>o To rpa¢ll'1 l1 11306palKeHI1H KOHy COS 113
11Y4 e HI1R Ba SI1110 Sa - 4e pe HKOBa B sl1A e , nOKa 3a HHOM Ha pl-1c . 4 . BHYT

pe HHRR n a pa Ay r - 113IlY4 e HI1e aT npl-13MbI-pa Al-1a r Opa ~i02 ) ' Ha pylK 

4 

T a6n Hll,a 1 

<!>O TO- - iloKa 3aTenb n penOMneHHH 
,\ , 11M n('\ )

annapaT B0 3Ayxa n pH t = 20 °C 

I 605. 9 LiF : 1,3921 85 1, 000 273 

Si0 l! : 1,4583 83 

II 60 1,3 LiF : I . 3 92270 1,000273 

Si0 2 : 1 , 458 530 

PHc.4. il0 3HTHBHo e H306palKeHHe "nv r-" lIBY, 
n on yq eHHo e Ha nyqKe npOTOHOB -1 r aB 
I BHYTp eHHHe "AyrH" 0'1' n pH3Mbl- paAHa Topa 
810 2 • Ha pYlKHbJe - 0'1' panaa-r op a LiF I. 

Ha R - a T nIlOC Ko r o paAl1aTOpa (LiF). TaKoe B3al1M HOe I1X n 0110 lKeHl1e 
APy r OTHOCI1Te Ilb HO npy ra , a Ta KlKe -ranpaaneuae "so rHyT o c Te i1" Ay r 
060 RCHRe TCR TeM , 4T O yrIlbi H B~ n pOTOHOB C 3 Hepr l1e H -1 r 3B B KPI1

c r an n e L i F 11 npl'1 3Me 1'13 8 i O COCTa SIlRIOT t\ lF. = 34° 4 9 ' 11 -::.9SiO =38 ° 23 ' , T . e . B 3TOM C11Y4ae 8Si02 >a 11 (JLiF <a (0 ~ i F ~ 
yro n HB4 OT L i F B npl13Me 8i02 nO C11e n pellOMIleHI1R) . 

<!>o To Me Tp 114eCKaR Kpl1Sa R He ra TI1BHblX 11 30 6 pa lKe HI1i1 HB4 /pl1c. 4/ , 

n OIlY4eHHa R C nOMOl1\b lO MI1Kpo <!>O TOMe T pa / Ka on Ue ik II " , noxa aaue 
Ha PI1C. 5, Ha KOTOp OM OT4e T11 116 0 BI1AHbl ue r upe " na xa" HB4, COOT

BeTCTSY~l1\l1e AByM KOHy c aM, SblXOARl1\ HM 4epe3 0AHY r paH b npI13M ~ . 

Pa CCTORHl1e MelKAY KalKAo i1 na po l1 Ayr Aa e T B0 3MOlKHOCT b He 3a BI1CI1MO 

o n p eAe IlI1Tb cpeAHlO1O 3Heprl11O n y 4 Ka npOTOHOB, I1cnollb 3y R , Ha n p lllMe p, 

An R 3 TOrO r pa¢I1 KI1, n p l1SeAe HHble Ha PI1C . 6 . Pa 3 11l14 11R B x o,qe KPI1BblX 
feE p) AllR <!>oTo an n apa To B I 11 II 06oRCHRIOTCR He T0 11bKO pa 3HI1L1 ei1 

B A11I1Ha x BOllH , n p onYCK a eM~X COOTBe TCT BYlQl1\l1MI1 I1HTe p<!>epeHLlI10 H

HblM l1 <!>I1Ilb TpaMI1 oor oanne paTOB, HO 11 pa3HI'1~ ei1 MelKAY yr11aMI1 a 1 
11 a 2 npl1 OCHOSa Hl111 npI13MbI-pa ,ql1aTOpa . 

n Do ~eAy pa 06pa60TKI1 KPI1BMX, nOKa3aHHMX Ha pl1c . 5 , AllR 60Ilee 

T04 HOr O onpen en eu aa paC CTORHl111 ( f l, j ) MelKAY n apa MI1 " Ay r" npo 

113BOAI1Ila Cb nyTeM a n npOK CI1M a~1111 n l1KOB HB4 r a YCCOSblMI1 KPI1SblMI1 

/Ka K 11 B pa60Te / 41 I, 4TO n 0 3BOn l1110 n OllY4 11T b T0 4HOCTb B ~J 
He XYlKe, 4eM 0 , 08 MM . n p l1 3 TOM Y4I1T~Ba IlaC b AI1CTOPCI1H 06oeKT H
BOB "relll-1oc - 40". 3aBI1CI1MOCTb n IlOT HOCTI1 n 0 4 e pHe HI1R <!>OTonneHKI1 
I KH- 3" OT Sp eMe HI1 3Kcn0311 ~ 1111. a Ta KlKe pa3 11 l14 11e B y r n a x naAeHI1R 

HB4 Ha I1H T e p<!>epe H ~ 1'10H Hble $1111bT p~ . Pe 3 YIlb Ta T bi 06pa60TKI1 npl1se
AeHbl S Ta 6 Il . 2 . 
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PHC . 5 . !I>O'l'OMe'l'pHtleCKa H KpHBaH /I-T, r-n e T - n p on v c x a a a e Z He r a

THBHbIX HSOOpaJl{eHlfll UB4 B nauoorrce DbII1YKnbIX /BOro HYTbIX / me tt aC TR X . 
llYHKTHp Ha R JIHHHR n OKa SblBa CT n a c x e 'r u o e nonox emre " nvr-" Iffit{ 0 1' 

p anas ropa Si °2 , ecnu l'ibl 0 SI0 l! ,.,a 2 • Crtnomnaa KpHBan - pe3YJIb Ta T 
a nnpOK C HMa ~HH 3KCnepIIMCJlTanbllLIX TOtt eK r-avccouse-a KpliBblMH . Cn e
Ba BBe px y pH cyHKa yK a 3all MaclIlTaG OIllHGoK. 

1 1,5i 

" " ...----- 1Lm 
11.0 

IlI,5 

I 
"'0 20	 Ii .. I .. .. .. . ifl ' ii' ill I~ t~" " "'"810	 080 ' 0&0 

' 
'0'0 
I' I"" " " <I ' 

no	 080 ' ODD '0,0 '020 

Ep.M3B	 Ep,M3B 

PHc . 6 . 3aB HCHMOCTb p aCC To HHIDl Me/KAY Ay ro aMH 0 '1' 3He prHH n pOTOHOB 
An H n an a o r-o YCT pOHCTBa: a - £1,2 - pa c c r o x n a e He/KAY " nvr-axn" ill34 
0 '1' n pH3Mbl- p aAHa Topa SiOz ; 6 - £3, 4 - pac c -ro an a e Me/KAY Ayr aHH 

Iffi t{ 0 '1' rIn OCKOr O pan a a r o p a LiF; I, II - 06 0 3 11 ,, '1alO1' lPOTOan napa 'l'u 

C COOTBeTCTBYlOlII)iMH tllHnb Tp aH H. 
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Ta 6n~a 2 

~a!'a 
llRCnOSHlU\H 

~ o !' o -
annapa! 

Pace rOHHHEh 
.,w 

Cpe].lHH H llHttpr HH 
II p8].l1Hl! opax . 

IIsB . 

Cpe ,llHHB aae pr a a 
H8 llXO].l6 II ~aiH 8-

. rop 6i R , a 

I 'Si..Dl.: 5,99 998,36±I ,'l:l 1000,03 

2,1.1.1979 
a» :I7~lf6 999.59:tI.39 IooO.OS 

n Si~ :6.I4 997,58±I,44 999,2S' 
UF :17,37 997,98:tl.S3 998,44 

I SLO,t:5,96 997.82±I,44 999 ,49 

14.11.1979 
ur :17 ,44 lOOO, 04:tI,50 10e)(l,50 

n SiOt:6,27 IOoo.20±I,52 1901,87 
LiP :17,23 lOOO. 64±I,StJ 1001,10 

18.1.1979 1 SlO,z,:.5,% 997.82;tI,54 999,49 
LiP,:!? ,5S 997.9I±I.,59 998,37 

Hal1AeHHble TaKHM oopa30M pa CCTOfl HI-1R £1,J 6b1J1 1-1 nepeaeneaa B co 
OTBeTCTBYlOl1\l-1e yrllb1 HcnYCKaHI-1f1 Io1B4 B paAl-1aTOpaX Li F 1-1 SiOl! , 
KOTopble, HanpHMep, AllR 3KCnOSI-141-1 ~ aT 21.1.1979 r . Ina $OTOanna
pa'ry 11 COCTaBl-1lll-1 0 LiF = 34°49 ,3' ~1,1' I-1 0 S10 2 = 38"23 ,3'+0,9', 
4TO COOTBeT cTByeT cpeAHei1 CKOpOCT I-1 .npOTOHOB B LiF f3L lF =0 ,'8'7497+ 
~0 , 0 0 0 1 9 1-1 B Si0 2 f3S10 2 = 0,87480~0;00018. 

3aMe T~M, 4TO nOllYWl-1 pl-1Ha nl-1KOB 13,41 OT LiF Ha pl-1c.5 npl-16lll-1 
SI-1TellbHO B 1,7 pasa y~e, 4eM OT npI-13MbI-paAl-1aTopa. 3TO Ka4eC T
Be HHO OObRcHReTcR pa3HI-14el1 B 3¢$eKTax MHorOKpaTHoro pacceflHHR 
1-1 saMeAIleHI-1R B HI-1X npOTOHOB, Ta K KaK TOlll1\ l-1 Ha paAl-1aTOpa LiF 
np~6lll-1SI-1TellbHO B 1,5 paSB MeHbwe, K TOMy ~e paAI-1a41-10HHaR All~Ha 

XOTR	 He 3Ha 4 1-1Te llbHO, HO npeBOCXOAI-1T XSI0 2( XL l F - l,2)(S102 ) . X L i F 
KpoMe 3Toro , BO Bcex Tpex 3KCnOSI-141-1f1X no 060l-1M ¢oToannapaTaM 
3Heprl-1R, ~3MepeHHafi no paAl-1aTopy LiF. CI-1CTeMaTI-14eCKI-1 Bblwe, 4eM 
OT paAl-1aTOpa ~s SiOl! B Cl-1llY Toro, 4TO nY40K n po TOHOB npOXOAI-1T 
CHa4alla pa Al-1aTOp ~s LiF . 3TO KOCBeHHblM o6pasoM CBHAeT e llbCTByeT 
o BbiCOKOI1 4YBCTBI-1TellbHOCTI-1 MeTOAoB. 

TaKI-1M oopa30M, 3a OAHy 3KCn03 1-1 41-1 1O SHe pr l-1 f1 n y4 Ka 1-13MepeHa 
4 pa3a . Anfl To ro, 4T06~ nOllY41-1Tb cpeAHlO1O 3He prl-11O ny4Ka Ha BXOAe 
B MI-1WeHb- pa A~aTOp , Heo6 xoA~MO K nOllY4e HHbIM 3Ha 4e HI-1RM Ao6aB~ Tb 

nOTe pl-1 3Hepr l-11-1 Ha nOll0BHHe TOlll1\ l-1 HbI nll0CKOrO paAl-1a TOpa L1Ff	 It L IF / 2 = 0 , t cMI ~ Ha nOll0BI-1He 3<lX!le KTI-1 BHol1 T011ll\I-1HbI npl-13MbI 
Si02 I t SI0\t /2 == 0, 15 cM/. T. e . AoGaBI-1Tb K nOllY4eHHbIM 3Ha4 eHI-1RM 
AllR c pe AHel-1 3He prlo11-1 Bell101 41-1HY t.E = 0, 464 M3 B I Allf1 Io1B4 B LiF I 
1-1 ~E = 1, 669 M3 B IAllR Io1 B4 B Si0 2 I. nOCIleAHl-1e no npasxa t.E 
K Cpe AHI-1M 3Ha4eHI-1RM 3He pr ~1-1 nOllY4eHbI cor naCHO Ta6llI-14aM / 51,. 

Ycp eAHeHHaR no 4eT_b1 peM 1-1 3Mepe HI-1RM 3He pr l-1R Ha BXOAe B MI-1 We Hb
pa Al-1a TOp COCTaBIlReT E = 999 , 52+0 , 70 M3B IAllfi 3KCn031-1 41-11-1 OT 
21.1.1979 r./ .  7 



C ~CTeMq T ~4eC K~ e OW~OK~ ~3Me p eH~H 3Hepr~~ pa3HOCTH~M Me TOAOM 
on peAenR~TCR cneAY~~~M~ nOr peWHOCTRM~ : al ~3M e p eH~eM y r noB a 1 

~ a 2 ; 01 ~3M ep e H ~ eM nOKa3a Tene H n pe nOMneH~R nnOCKOr O pa A~a T O pa 

0 1 ~ n p~3 M~ ° 2 ; BI HeOn p eAeneH HOCT b~ n OKa 3ar enR n penOM neH ~R 

B03AYXa; rl OW~OKaM~ B Kan~ OpOBKe 06D eK T ~ B OB; AI He on pe Aene H
HOC Tb~ B y rne naAeH~R HB4 Ha ~HTeP$ep e Hu~o H H b I H ¢ ~nbTp; e l ow~6 

KOH onpeAen eH~R pac cToR H~R MemAY ~30 0 pameH~RM~ ·HB4 . Ha~oon bw~H 

BKnaA B CYMMapHY~ OW~6KY onpeAeneH~R 3He pr~~ BHOC~T nocneAH~H 

¢ a KTo p . CYMMapHaR cpeA HeKBaApaT~4HaR OWHOKa, B~4 HcneHHaR KaK 

~E =vI~~E~C Y4e ToM Bcex B~wenpHBeAeHH~x ¢aKT o poB COCTa BnReT 
I 

-1,5 M3B, 4 TO Ha XOAHTCR B COOTBeT CTBH~ C Ha on ~Aa eM~M pa30pocoM 
3Ha4eHHH 3HeprHH Ha BXOAe B MHweHb- paA~a TOp. 

4. KPATKO E onHCAHHE BTOPOfO IPA3HocT HorOi METOAA 

Hcnonb3 0Ba H~e BToporo paA~aTo pa ne pe A BXOAHOH r paH b~ npH3M~ 

n03BonReT B 3TOM me 3KcnepHMeHTC ocy~ecT B ~T b ~ pa3HocTH~H 4e
peH KoB c K ~H MeTOA H3MepeH~A 3HeprHH 4iJCTHlI, npeAnomeH HblH B pa
oOTe / 6 / 

• OAHaKo n pRMo e H3M epeH~ e 3THM MeT OAOM, npH KOTOpOM o n pe 
AenRnaCb O~ pa 3HOCTb B yrnax n pRMO B~X OAR ~HX H3nY4e HHH OT np~3 

Mbl-paA~aTopa Si02(r 1) H OT panuaropa LiF(r 3)' He RBnReT CR o rrr a
Manb H~M , TaK KaK B 3TOM cny4ae H3nY4eHHe B~nYCKaeTCR H3 n ~H 3M bl 

paAHaTopa nOA HeoonbWHMH yrnaMH K HopManH, H pa3HO CTb yrnoB 
H3nY4e HHR cnaoo 3aBHC~T OT CKOpOCTH 4aC TH4~ , 4TO n pHBOAHT 
K oonbWOH OWHOKe B onpeAe n e HHH cpe AHe H 3HeprHH. n03TOMY Obln Bbl
6paH cno c o 6 , B KOTOpOM HaXOAHna Cb pa3HOCTb B y rnax BblXOAa H3ny 
4eHHH: npRMO B bIXOAR~e ro OT n pH3Mbl-paAHa Topa (r 1) H ABamAbl oroa 
meHHoro OT panaaro pa Li F (r4) B COCTaBHOH n pl13Me . B 3 TOM c ny
4ae n p~ 113MeHe HHH CKOPO CT~ f3 " Ay r l1 " HB4, HanpHMe p 1-4 ~n ~ 2- 3 
OT OOOHX paAHa To pOB, nepeMe~a~TC R B n p OTHBonon O~ H ble CTOpOHbl.AnR 
B~xOA a HB4 4epe 3 r oa u s I np~3M bl CBR3b Me~AY I:ir =r4-r. ~Me eT 

BHA: 

Jf32(02 -02 ) +1 Jn 2f3?"'1 
r - r = arc 6io l ~[ sio (2a -a ) . 2 1 - cos(2a -a). 1 lJ

4 1 Os 2 1 n2f3 2 1 nJ3 

° J n2
f3 2_ 1 s illa	 l SI 

- arc sin I ~ l cos a . 2 - ~] I.
 
03 

l 
02f3 ° 2f3
 

rne n 1 ,02 11 03 - aOCOmJTHble noxaaa'rerta n pe noan e a na COOTBe TCT
BeHHO nnOCKo r o pa Al1a TOpa , n pH 3M~ ~ B03Ayxa. 

n pH a l = a 2 = 0 looa paAHa To pa nno cx wa/ ¢ opMyna l SI npHBoA HT
CR K ¢opM yne 121 paooTbl / 11 C TOH nl1Wb pa 3H~ueH , 4TO B Aa HHOM 
KOHKpeTHOM cnyvae , rne paAHaTopbl H3 LiF H 8i02• 0 1< n 2' 

np~ B~BoAe ¢opMyn~ 151 6~no CAenaHO npeAno~eHHe 0 TOM, 4TO 
CKOPOCTb f3-4ac THUbl OAHHaKOBa B 060HX paA Ha Topax . OAHa Ko B AeHcT
8 

BHTe n bHOCTH C KOPOC T ~ B pa AHaTopax OTnH4a ~T CR Ha Ben~4 H HY ~f3 . 

pa BHY~ H3MeHe H~~ CKOpOCTH 4aC THlIbl 3a C4 eT 3aMe An e HHR np~ ABHme
H ~ H OT cepeAHHbl ne p Bo r o AO cepeAHHbl BToporo pa A ~aTopOB. C y4e
TOM 3To r o 06CTORTenbCTBa ¢opMyny lSI cneAy e T 3a n ~c aTb KaK: 

n	 Jf32( 02 -n2)+1 .Jn2f3 P...l 
r -r =arcsiol~rBin(2a -u), 2 1 - coB(2a - u1) . ,~ H-

2"1 n I!. 0 f3	 02
3	 2 

. I 02 l J0~(f3-~f3)2 -1 Bina 1 ]\	 16/-arcsm	 - cOBa\ - .
 
Os 112({3-Afj) 0 if3 -~(3)
 

AnR Hcnonb3yeMblx B AaHHOH pa60Te TO~HH paAl1aTOpOB I t L 1F / 2 
1 MM 12 1,5 MMI B6 n~3~ 3Hep r H~ npo To HOB 1 f3BH t Si0 2 

t!.f3 = 1,667.10-4 . 
PewaR ypaB HeH~e 161 OTHOCHTenbHO f3. nony 4 HM cpeAH~~ 3H eprH ~ 

Han eTa~I1X 4a CTH4 B lIeHTpe nnOCKoro paAHaTopa L1F cor naCHO 

T = m (_1__ -1) , rne m - Macca nporoua , paauaa 938 ,2796 MaB. 
p J 1-f3 2 II 

3 aMe THM, 4TO ecnH ~f3 cy~ecTBeHHO MeHbwe OW~6K~ H3MepeH~R, TO 
M O~H O non b30 Ba TbcR ¢oPMynoH lSI. 

n p H per ~cT pa~~ H H3nY4eHHfl , BWXOAR ~e ro 4epe3 r pa Hb II np~3M ~

pa n aa r opa , T , e . n p~ onpeAeneH ~H pa 3H~~bI yrnoa r'" -r i B ¢o PMY
nax l SI ~ 161 Hy mHo nOMeHflTb MeCTaM~ yr n~ a l H a 2 • 

Pe 3 yn bTa Tbl H3Mepe HHH pa 3 HOCTH~M c n o c o60M n p~ pe r ~CTpa ll ~H 

HB 4 , BblXOA fl~e r o Ka K 4e pe 3 r pa Hb I, TaK H rpa Hb II npH3MbI-paA~a
Topa, np~BeAeH bl B Ta 6n . 3. 

Ta 6nHlJ,a 3 

.nara 
3KCnOall~1l1\ 

WOf O-
annapa 'I' 

Gpe,llHllll aaepr aa 
II uearpe panaar opa !,i# , 

"'ail 

Cpe,llHllll aHeprllH Hf,
ll xo,ne II pa,nllaro p iN,

lIaB 

2I.I.1979r. 
I 999,5?±I ,34 1000,0 3 

n 998, 37±I , 50 998,83 

14.IY.I9'(9r 
I 999,5I±I, lf7 999,97 

II IOOO,?3±I, 53 IOOO,I9 

18.Y.I9?9r. I 999,098±I ,82 999,56 

Ka K 11 B 06bl4 HOM n pOC10M MCTOAC, r Ae Hcno n b3ye Tc R oAHa n p~3M a 

pa AHa To p , H3nOHlCHttJ,IM nuiue c nocoeo- ~3M C PCHI1C aHeprHI1 MomHO n po ua 
BOAHTb , Hcnonb3yn TonbKO 0AHH ¢ oT onnnapaT, TaK KaK He3Ha 4 H Tenb H~e 

1-~o , 5° I OTKnOHe HI1 R 4<l CTH4 OT HopMilnH K BxoAHOH rpaHH nnocxor'o 
paAHa To pa He Bn~R ~T Ha pe 3yn bTaT . 
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n03TOMY 3Ha 4eHHR 3HeprHH, n pH BeAe HH~e B Ta6n.3, M O~HO yc peA
HH Tb C AaHH~M H Ta6n . 2 H nonY4HTb cpeAH~~ 3 He pr H ~ Ha BXOAe B pa 
AHaTOP LIF . KOTopaR B HTore no weCTH 113MepeHHRM, B~ nonHeHHbiM 
OA HOBpeMeHHO ABYX KO HY C H~M 11 pa3 HOCTHbiM MeTOAaMI1, COCTaB Hna E = 
= 999 , 51 M3B C OW H6KOH LiE = +0, 57 M3B 13Kcn03 H4HR OT 21. 1.79 r ./ . 
AnR nony4eHHR c peAHCH 3He pr l1l-1- Ha B ~xOA e H3 KaMe pbl YCKOpHT enR HY~ 
HO K 3TOH BenH4HHe Ao6aBHTb c6 poc 3HeprHH ~E = 5,05 M3B. 

MO~ HO OTMeTHTb , 4TO 3TO 3Ha4eHHe 3He pr HH npOTOHOB Ha BXOAe
 
B paAHaTOp LiF HaXOA l-IT CR B npeAena x OWH6KH H3MepeHl-IR B corna 

CHl-I C pe3ynbTa TaMl-I, nonY4e H H~Ml-I B pa6oTe / 4/ OAHHM n pOC T~M Me TO

AOM B TOM ~e ceaHce pa60T~ YCKopHTenR.
 

ABTOP ~ 6na rOAa p H~ AI1 PCK4 Hl-I nHH~ 3a n p eAO CTa B neH HY~ B03MO~

HOCTb pa60 T~ Ha YC KOP I1Tene, a TaK~e B. C . Ha Ae~AH HY, H.PY~H 4K e ,
 
H. H. ne6eAe BY, B. B.EpMaKOBY H P. B.CTonynI1HOH 3a 60nbWY~ nOM~ b 
B pa60Te Ha pa3 H~x ee 3Tanax. 
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B 06DeAHHeHHoM HHCTHTYTe RAepH~X Hc cneAoBaHHH Ha4an 
BblXOAHTb c60pHI1K "Hpamtcue cooouie uun OI1.flI1 " . B HeM 
6YAYT nOMe~aTbCR CTaTbH, c OAe p*a~He 0pl1rHHanbHble HaY 4H~e , 
Hay4Ho-TeXHH4eCKHe, MeTOAH4eCKHe H npl1KnaAHble pe3ynbTaTbI, 
Tpe6YlOlllHe CP04HOH ny6mtKa4HH. 6YAY411 4aCTblO "COo6uleHI1H 
OHSlH", CTaTbH, BOWeAWl1e B C60PHHK, I1MeIOT. KaK H APyrHe 
H3AaHl1R OHHH, CTaTYC ~114H aJlbH~ X ny6JlI1Ka4HH . 

C60PHHK "KpaTKHe co06~eHHR OHSlH" 15YAeT B~XOAI1Tb
 
perYl1RpHO.
 

The Joint Institute for Nuclear Research begins publi 
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated pUblicat ion of impor
tant results on the following subjects:
 

Physics of elementary particles and atomic nuclei.
 
Theoretica l physics.
 
Exper imental tec hniques and methods.
 
Accelerators.
 
Cryogenics.
 
Comput ing mat hema t ics and methods .
 
Solid state physics . Liquids.
 
Theory of condenced matter.
 
App lied researches.
 

Being a part of the JINR Communica tions, the articles 
of new collection l ike all other publications of 
the Joi nt Institute for Nuclear Researc h have the status 
of official publications. 

JI NR RaPid Communi cations will be issued regul arly . 

PYKonl-l Cb nocTynl1na B 113Aa TenbCKl-IH OTAen 
29 MaR 1985 rOAa. 
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