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,J, ",i~ f	 ~~i' ", BamHO~	 3aAa4e~ $H3HKH 3a~HT~ Ha yCKopHTenRX 3apRmeHH~X 4ac

~~~	 .. 'I""'1>1',1 THU B~COKO~ 3HeprHH RBnReTCR H3Y4eHHe AH$$epeH4HanbH~X xapaKTe
l~ ~ 

'f, pHCTHK	 HCT04HHKOB BTopH4Horo H pacceRHHoro H3nY4eHH~. ~n~ on~
.	 - /11,l.' " 'I.	 f{; -If!: 

1.<1",,.	 tfl"rr. caHHR CTa4HOHapHoro HCT04HHKa Hcnonb3yeTcR BenH4HHa F(~O.E) 
~1\1 ~;» ~
 

r~'
 ..	 r '''1 "'~ I TaKaR, 4TO FCr-n. E) drdn dE npenc r aanaer c060~ 4Hcno 4acTHU, 
~, :J

1i 

H~nYCKaeM~x ~neMeHToM 06beMa InoBepxHocTHI HCT04HHKa d~ ~ 
"	 ,~~ ,,~ ~~:l: 

\lP€t cOAepmall.\HM T04KY r , Ei TenecHblil yron dO B HanpaBneHHH n .. " ...,~~ B HHTepBane 3HeprH~ OT E AO E.j. dE. QAHai<o Ha npaKTI1Ke Heno-
W	 ,~·~r~ ""l , - ~i,', 
ll'f.'!"1; cpenc r aeuuoe H3MepeHHe, senH4HHbi F(r.n. E), KaK npaaano , He

!f:,- '~(i 

B03MomHo.	 06~4HO 3Ta BenH4HHa CB~3aHa C pe3ynbTaToM H3MepeHHA
;(4:.,\1 

..'" HHTerpanbH~M onepaTopoM BonbTepa, H onpeAeneHv,e 3TO~ BenHi"'l ~~'., I'~ -, 
~ 

4HH~ KaK peweHHe cooTBeTcTBy~qero HHTerpanbHoro ypaBHe1t 
~1	 .," 

II, HI1R npeAcTaBnReT cnomHY~ 3aAa4Y. OAHaKo B pRAe npaKT~i~	 ~~'i l'i1 If 
4eCKH	 ~HTepecHblx cnyua'ea OKa3blBaeTCR B03MOl!(HbIM 3aMeHl1Tb'.	 .. I 

i;j.j peweHHe HHTerpanbHoro ypaBHeHHR B~4I1CneHHeM ~eKoToporQ reOMeT~ I 
It	 

. ~.ii11 
~ 

p~4ecKorb $aKTopa, KOTOP~~ B nepBoM npH6nHmeHHH n03BonReT BOCf~}	 \i ,- ,. 
CTBHOBHTb	 HCKOMY~ $YHKUH~ F(~n.E) no pe3ynbT~TaM H3MepeHH~. 
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,B npaKTHKe HccneAoBaHH~ AH$$epeHUHanbH~x no yrny xapaKTepHc
'-:~	 

THK 3Bp~meHHoro KOMnOHeHTa pacceRHH~x none~ H3nY4eHHR 3a cnnow
HO~ 3all.\HTO~ YCKopHTene~ Hcnonb3Y~TcR TeneCKonH4eCKHe CHCTeMbl 
C4eT4HKOB. HCT04HHKOM pacceRHHoro H3nY4eHHR'RBnReTcR BCR nnoc
I<OCTb aaunrru. Tenecxon C4eT4HKOB 81 H S2 per ac r pucyer 4aCTH
Ubi, auxonnutae H3 HeKOTOpo~ ~rpaHH4eHRO~ 06naCTH nn'OCKOCTH 
B pa~oHe HccneAyeMoi:! T04KH fa - "3$$eKTHBHoro HCT04HHKa" 13HI 
H npOXOAR~He 4epe3 06a C4eT4HKa OAHOBpeMeHHO. B 06l1.\eM cny4ae 

•nOA	 S 1 H S2 nonpaayaeaaorca C4eT4HKH, AeTeKTopbl KOTOpblX onpe
AenR~T anepTypy TeneCKona. OCb TeneCKona COCTaBnneT yron w 
C HopManblO K nnOCKOCTH. H3 KamAO~ T04KH F 3M TeneCKonOM perH
c r papyio r ca r oru, ~o 4acTHqbl, asrne r aouure B TenecHbl~ yron i\O (r) 
Cnex r p 4aCTl-1U, npone r aourax -re oe a r enecxon , AaeTCR Bblp<;U!<eHHet-l:. 

N(E)= J 
,
d
2

r f dOF(r,{l.E) • III 
Ser M2 (r) 

c, 
~ 

rAe Ser - nno~aAb 3$$eKTHBHoro HCT04HI1Ka. B~pameHHe III nony
4eHO B npeAnonomeHHH, 4TO MemAY HCT04HHKOM H3nY4eHHR 11 perHCT
pHpYD~e~ annapaTYPo~ 4aCTHU~ ABHmyTcR no npRMOnI1He~H~M TpaeKTO
pHRM. AonycTHM, 4TO Ha' MHOJKeCTBe BeKT~poB IT, «or opoe onpeneria

••_a"c_·,,- ~-- -,--:.~-	 ""~~'{;1 "« Jl,f i3!J if; ,	 - m". ~ eTCR KOHCTpYK4He~ r enecxona Hera paC<;,TORHHeM OT H3nYLlaK)lI.\e~~ /f" . .. . ... '"_:'"1'.." ," . t.J ',: " '1'" .c- .. ;,~ 

'l;(!>..",' '~'o~eBBWit~HH'cTHTyT'J.IA~p~ ,Hc&te.Aoa~"'~lJa.,,19~~.~ nnOCKOCTH, $YHKUHR F(~,O. E) cnafio MeHReTCR. nYCTb TaK~(e 3aBH
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PHe'. 1. CHcTeMbI KoopP;HHaT, BbI6paH-. 
Hble ',I::I,J1H BbltIHCneHHH r (a. to ) • 

01MOCTb 3TO~ ¢YHKI..l~~ OT r B npe
nenax 3V1 ABnReTcR He3Ha4~TenbHoi1,. 
Ha npaKT~Ke 3T~ ycnoB~A co6n~Aa~T~ 

CA HaAne~a~~M B~6opOM reOMeTp~~ 

~3MepeH~~ ~ KOHCTPYKI..l~~ TeneCKona. 
Tor~ B nepBOM np~6n~~eH~~ 

F(r: 'no E) nOA ,3HaKoM ~HTerpana 
8 /1 / MO~HO 3a.~eH~Tb H~ ee_ 3Ha4e
HJ1e ~ HeKOTOpo~ ,04Ke' r = 1'0 , 

n = no:" 
F(r. n, E) '" F(ro' no. E), /2/ 

B Aanb He~weM aa ,r 0 np~H~MaeM T94

Ky nepece4eH~R o~~ TeneCKona c\ ~3


n~4aD~e~ nnocKocTb~, a 3a HanpaB
------------------~-~------ neH~e no - Hanpa8neH~e oc~ ,ene

cxona . 3H1 npennonoxeaaa onpaenaau ,QnA renecxonoa C ManblM yr no
BblM paapeureuaes- ~ np~ AOCTaT04HO ManblX paCCTOAH~RX h OT 6n~Jt(

Hero'c4eT4~Ka 81 AO ~3nY4a~~eA nnOCKOCT~. C Y4eTOM /2/ ~3 B~

paJt(eH~R /1/ nony4aeM: 

N(E).,: T'(a, 0) . F(r ' no' E). /3/o
 
rAe
 

2- rca. w).~ (d r, 00(1') - \' /~/ ~ 
sef 

reOMeTp~4eCK~A ~aKTop. B B~palKeH~~ /4/ a o603Ha4aeT.H~~op 
napaMeTpOB, xapaKTepI-13y~~~x KOHCTPYKI..l~~ TeneCKona /pa3Mep Ae
TeKTopOB, C4eT4~KOB, paCCTOAH~e MelKAY H~M~ d ~ P ,I. 

YpaBHeHl-1e rpaH~I..l~ 3V1 MO~HO onpeAen~Tb ~3 cneAy~~ero ycnpB~R: 

~3 T04K~, np~HaAnelKa~eA ~paH~l..le 3V1, MO~HO npOBeCTI-1 eA~HcTBeHHy~ 

~PAMY~, nepeceKa~~y~ oAHo~peMeHHo rpaH~I..l~ o6o~~ C4eT4~KOB. 

BBeAeM C~CTeM~ ~ooPA~HaT, CBR3aHH~e C .nnOCKOCTRM~ AeTeKTopOB 
c4eT4~KoB, 8 1 : I';. (I , 8 2 : h), AI ~ C 3V1 - l x, y I . Ha p~c.l· no
Ka3aHa reoMeTp~R ~3MepeH~~ AnA Kpyrn~~ AeTeKTopOB C4eT4~KqB ~1 

~ 8 2 . B~6epeM Ha4ana KooPA~HaT nelKa~~M~ Ha OC~ TenecKona, a 
OC~ KooPA~HaT TaK~M ofipa 30M,' 4TOPbl x, .;, fJ , BeKTOp HO~Man~ Q, 
K 31i1 ~3 T04K~ ro ~ OCb ,eneCKona nexarua B OAHOA ~nOCKOCT~" 
3an~weM ypaBHeH~A rpaH~1..l C4eT4~KOB B B~Ae: (= D(';) AnA 81 ~ 

A = G(7)) .,LInR 8 2 , V1cnonb3yR ycnoaae tonpeneneuas rpaH~I~bl 3V1, 

2 

Pnc . 2, I1pep;enbl li3MeHeHliH yr-rros B
 
C~epHtIeCKOH clic~eMe KoopP;liHaT AnH ~
 
BbltIHCneHHH ~O( r) •
 

MO~HO nonY4~Tb cneAy~~ee B~palKe

H~e, caa auaaouiee Ben~':l~Hbl x, Y ,
 

7) ::
 

yd + G(l)) (h + x 'sincu) 

d + h + x 'sinw
 

/5/

I"~ 

= D( xd COS'iJ + rz(h + :Si~_). 
d + h + xsinw 

Tpe6YR eA~HcTBeHHocT~ pa3pe~eH~R
 

ypaBHeH~R' /5/ OTHOC~TenbHO ,.7),
 

nonY4aeM.ypaBHeH~e rpaH~I..l~ 31i1.
 
TenecH~~ 'yron onpeAenAeTcA I_~

BblpalKeH~eM: 

'l\naP,y) 

'/\O(x.y)= { [COS() , (r/J)-cos() (r/J)]drf,. /6/
r/J ' JX,y) m i n "max 

mi n 

r ne ()min , () max ~ ¢ min' qJ max - '3KCTpeManbHbie 3t-1a4eH~R 
yrnoB B c¢ep~4eCKO~ C~CTeMe KooPA~HaT, onpeAenR~~~x 3Ha4eH~e 

TeneCHoro yrne !\n(x.y) /CM, p~c.Z/. 06naCTb ~3MeHe~I~A 

rf,min ~rf, '-'-'b III ax .RBJJAeTCA n~peCe4eH~eM MHO~eCTB peweH~A' CneAY~~~x 
C~CTeM y'paB~eH~H: 

'-~ i;- Y= tg,h· (L:- x C05'''; 
{ /7/

i;>UW. , { 
.\ 

A - Y = tgrf, . (T/ - x coso. ) 
/8/{ 

A=G(7))' ~ 

cofil min ~ cosf} max - rpaH~l..lbl nepec eveuaa ABYX~ MHOlKeCTB 3H.34e
H~A cosO , onpeA~nAeM~X B~paJt(eH~eM: 

B + X sinw \. 
cost! =----------'--------,-------------.-- , /9/ 

Jep - X COSG) ) 2 +'(q - y) 2 + (H + xsin o ) 2 

\, 
3 



,l~ 

r ne H~h.ecJll-1 p=ltll-1 q",I(J - MHolKecTBOpeWeHl-1Ci Cl-1CTeMbl ypaa
HeH"'Ci /7 /; H = h+ d , ecru- p "" lry I , q =1,\ f - peureuua Cl-1C TeMbl ypaa
H'eHl-1Ci /.8/. 3Ha K" yrna e onperienae r c a COOTHOWeHl-1eM: 

'sign (6) = (y _ q) i [;_ q) 2. /Hl/ 

'· PaC4eT reOMeTpl-14eCKOro ¢aKTopa 6WJl npoBeAeH AJlfl AeTeKTopoB 
C4,eT4l-1KOB AByX Tl-1nOB: KpyrJloCi l-1 npflMoyrOJlbHOCi ¢OpMW. Anfl KpyrJl~X ., " 

"" .'" 

AeTeKTopOB (= ±JR2- t~ ,\ = ±j;2:::1"l-1 ypaaue aue rpaHl-1l\bl 31-1 l-1MeeT r I! , ~iB"'A: 

'I;'(x ~ y) 2 y2 
+ ~,=#1, /1,1/ 

a 2 b2 
'r 
II 

rAe 

R(d + h) +~~ (R + r)'sinw. / 
y "'.~------- 2· 2 

d 2ca s 2 w - (R + r) 'sin w ., 
f 

~ 
[ R (d + h) -I:" hr] d co s,» [R(d; h)+ hr] coso
 

a=--: --._--.,
 b"" ----------- 
d 2cos 2w _(R+i')2'sin 2 2'cos 2(u jd eu - (R + r)2'sin 2w 

~1' 
PeWeHl-1fl Cl-1CTeM ypaBHeHl-1Ci /7/ l-1 /8/, BXOAfl~l-1e B /9/, HaXOA~TCR 
npOCTO, HO l-1Me~T AOCTaT04HO rpOMOSAKl-1Ci Bl-1A,l-1 B Aa~HoCi pa60Te 

.1" 

He npl-1BO,QflTCfl. It", 
nOCKOJlbKY aHaJl"'Tl-14eCKOe BW4l-1CJleHl-1e l-1HTerpaJlOB /6/ l-1 /4/ 

B CJlY4ae kpyr: JlbiX AeTeKTopOB H'e npenc TaBJlfleTCR I;30SMOlKHbIM, pacueru 
reOMeTpl-14eCKOro ¢aKTopa npOBOAl-1Jll-1Cb Ha 3BM. 

:ii,
AJlfl AeTeKTopOB npflMoyrOJlbHOCi ¢OPMW 06JlaCTb jl-1 npeACTaBJlfleT 

co6ol1 r paneu-ho C ypaBHeHl-1flMl-1 CTOpOH: 

bh + f(d + h) bhd(d + h)	 J 
,~iC. =:: --'--_.._~~---. ; x =- ----'----- ; /12/


l d COS(u - (b + f)sinw 2 d coso + (b + e)'Sinw
 

fy , a -l c , h ( )- .: --d- 'Slllw • x + C+ d a + c ,	 /13/ 
(	 lrAe ypaBHeHl-1fl rpaH"'l\ AeTeKTopoB l-1MeIOT Bl-1A: t~ ~ , (= ±c - AJlfl 
AeTeKTopa C4eT4"'Ka 8 1; ry "" ±b, ,\ '" ±a - ,QJlfl AeTeKTopa C4eT4l-1
xa 8 2 

npl-16Jll-1lKeHHOe Bb(paHleHl-1e nna r-eoxe r oauecxor o </JaKTOpa B 3TOM ."i'
CJlY4a~ AaeTcfl CJleAYIO~eC1 </JopMYJloC1: 

1'1;'" 

4ac I ." -4dE,' 'sin,» • co s-» ,r (a, (D) '" --- b 'Slllw • ,n (1 + ---.-----...'-------~--- J + ~:I 
dsin 2w - (d. casw - P'sinw)2 - b 2 sin 2w 

"j

4	 I
" 

~ 
'I 

/' 

. 4db'sinuJ	 . CAJsro 
+	 e. 'sinw . En] 1 + --,-~----_._~~---l+ 

(dcosw - bsin,») 2,_ P2'sin 2uJ 
/14/ ' 

,	 4e.b'sin,2 w f 

+	 d. coso . en [i - ~.~-----_.----.-.-]l, 

d 2ca s2 w - (e - b)2' sin 2w 

T04HOCTb 3Toro npl-16Jll-1lKeHl-1fl onpeAeJlfleTCfl yrJlOBWM paspeWe"l-1eM 
r enecxona l-1 He xyxe r aar euca a max'2ama x 

'fa6JIHlJ;a 

CpaBHeHHe pe3YJIbTaTOB BblLIHcneHHH rea ,w)' AnH AeTeKTopOB 
KpyrJIOH dJOPMbl <IHCJIeHHbIM' 06'pa30M na 3BM H no npH6nHlKeHHOH 
(j:>opMYJIe /14/, npa s ai-rerre Kpyrnblx AeTeKTopOB 
3KBHBaneHTHbIMH KBaApaTHbIMH 

co 

KpYDnHB ~eTeKTOpH KB~TBHe ~eTeKTopH 

8 ef (CM2) rea ,w) (cM2. c p ) 8 ef( CM2) r(a,w) (CI'1 2c.p) 

0° 

15° 

30° 

45° 

60° 

75° 

6,32 

6,54 

7,31 

8,97 

12,76 

25,47 

-35,300rO 

5 49010-3, 
6 120ro-3, 

-37,50010 

rO,61 0rO-3 

20 56010-..1 , 
" 

6,33' 

6,56 

7,32 

9,13 

12,78 

25,55 

5 31010-3, 
5,53010-3 

6 14010-3, 
7.500ro-3 

10,63010-3 

20 61010-3, 

I 

reO~eTpl-14eCKl-1R $aKTOp B CJlY4ae KpyrJlWX AeTeKTopOB MOlKHO 
npl-16Jll-1lKeHHO HaC1Tl-1; l-1CnOJlbSYR BwpalKeHMe/14/ C napaMeTpaMl-1 

.i..«. c=e",£R. AJlR nP."'Mepa B r afinuue npl-1BeAeHbl SHa
2' 2 

4eHMfl r~.w). paCC4l-1TaHHWe no </JopMYJle /14/ ,QJlfl TeJleCKOna C4eT
4l-1KOB C naparae r paran: R = 0,8 CM, r "" 1 ,525 CM, h = 14 CM, 
d = 52,6 CM. KaK BMAHO l-1S 3TOCi Ta'6Jll-1l\bl, TaKOC1 anr-opur a HaXOlKAe

Hl-1fl reOMeTpl-14eCKOro $aKTOpa AJlfl KpyrJlWX AeTeKTopOB BnOJlHe ~ 

onpaBAaH. ~S 3TOCi lKe Ta6Jll-1l\w MOlKHO onpeAeJl"'Tb BeJll-1~l-1HY cpeAHero 
TeJleCHOrO yr na , paaneru-e r~a.w) Ha 8 ef' 3Ta BeJl"'4l-1Ha l-1 SeJll-14l-1
Ha 8 e f nOKCl3bIBafOT, 4TO nonyureuua , cnenauuue BHa4<lJle /CM. au
palKeHl-1e /2//, RBJlHIOTCR BnOJlHe npl-1eMJleMWMl-1 . 

reOMeTpl-14eCKl-1Ci ¢aKTop, BW4l-1CJleHHWR no AaHHoR MeTOAl-1Ke, l-1C
nOJlbSOBaJlCfl npl-1 o6pa6oTKe AaHHWX l-1SMepeHMCi cneKTpaJlbHo-yrJlOBWX 
pacnpenene aasi sap'RlKeHHblx 4aCTl-1l\ B pacceauuux nOJlRX sa sa~l-1ToC1 

Cl-1HXPOl\l-1KJlOTpOHa mm '2: l-1 Cl-1HXpo</JaSOTpOHa nB3. AaHHYIO MeTO,Ql-1
xy l\eJleC006pa3HO l-1CnOIlbSOBaTb r aiose npu "l-1SMepeHt1flx AW!JQlepeHt. 

5 
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I: • • "'" ....'IlHanbHblx no yr ny xapaKTepHCTHK noneu BTOPH4HbiX H3nY4eHH\'1 B cny- i " lr 
I . f4ae, «orna AonYll\eHHe 0 T04e4HOCTH HCT04HHKa RBnReTCR cna6blM 
, ~,z

/o6"eMHaR MHweHb B axcnepaae-rrax no Q>H3HKe, 3all\HTbl/. 
I 

B 3aKn~~eHHe aBTOp BblpamaeT 6narOAapHOCTb B.E.Ane~HHKoBy 3a 
,pyKOBOACTBO H nOCTORHH~~ HHTepec K pa60Te, r.H.T~MoweHKO - 3a 
none aaue o6cymAeHHR. 
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B 06"eAHHeHHbM HHCTHTYTe RAepH~~ HccneAoBaHH~ Ha4an 
BblXOAHTb C60PHHK "Hpamtcu e c ooouienusi OH.HH". B HeM' 
,6YAYT nqMe~aTbCR CTaTbH, cOAepmall\He opHrHHanbH~e HaY4H~e, 

HaY4HO-TeXHH4eCKHe, MeTOAH4eCKHe H npHKnaAHHe pe3ynbTaTH, 
Tpe6Y~UlHe CP04HOH ny6nHKallHH. 6YAY4H 4aCTb~ "Coo6~eHHH 

O~flW', CTaTbl<1,SOWeAwHe B C60PHHK, HMe~T, KaK H APyrHe 
H3AaHHR OHflH~ cTaTyC OQ>~llHanbH~X ny6nH~allH~. 

\ 

C60pHHK "KpaTKHe c;oo6~eHHR 

perYIlRpHO. -
OHflH" 6YAeT B~XOAHTb 

Th~ Joint Institute for Nuclear Research begins pUbli
sh i nq a col l ect i on of papers ,entitled JJNR Rapid Corrummi
cations which is a section of the JINR Communications 
and is intended for the accel~rated publication of impor
tant results on the following subj~cts: 

Phys.ic s of elementary particles and atomic nuclei. 
Theoretical physics . 
Experimental tecnniques and, methods. 
Accelerators. 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced·matter. 
Ap~lied researches. , 

I •• 
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Being a part of the JINR Communi~ations, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publicationsn 

JINR Rapid Corrmunications will be issued regularly. 
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