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B HaWl-1X npenunyutnx pa60Tax h .2/ 6bJnl-1 npenc r ae neau KOHCTPYK
4l-1~, OCHOBH~e napaMeTp~ l-1 MeTOA onpeAeneHl-1~ 3~~eKTl-1BHOrO CneKT
pa He~TpOHOB Al-1~paKTOMeTpa no BpeMeHl-1 nponeTa aH-~, Ae~CTBY~


~ero Ha l-1MnynbcHoM peaKTope ~5P-2 B nH~ O~R~o 06~ee paCCMOT

peHv.e ~YHK4l-1l-1 paspeWeHl-1~ B He~TpOHHO~ Al-1~paKTOMeTpl-1l-1 l-1 KOHKpe

Tl-1Sa4l-1~ ee Bl-1Aa An~ Al-1~paKTOMeTpa no BpeMeHl-1 nponeTa npOBeAe

Hbl B /3/. B HaCTo~~e~ paõo r e cooõuiae r ca o npaKTl-14eCKOM npl-1MeHe

Hl-1l-1 paspa60TaHHoro e/3/ MeTo~a! BKn~4a~ 3KCnepl-1MeHTanbHY~ npo

BepKY. ~n~ KpaTKOCTl-1 pa60Ta/3 Aanee o6osHa4aeTc~ 1, CC~nKl-1
 
Ha ~opMynbl B13/ Aa~TC~ B Bl-1Ae /1 , ~ '/, TaM >Ke on peneneau ac e
o 

Benl-14HH~, KpOMe BHOBb BBOP,MM~X. 

1 o OCHOBH~E COOTHOWEH~R 

aH~paKTOMeTp aH-2 D6oPYAoBaH OAHüKOOPAHHaTHblM nOSH4HOHHO
YYBCTBl-1Tenb HblM AeTeKTopOM l-1, TaKHM oõpaaoa , npH ~HKcHpoBa HHOM 
nOnO>KeHHH HSY4aeMoro MOHoKpHcTanna ocy~ecTBn~eTc~ ABYMepHoe 
CKaHHpOBaH \Ie ero oõpar aoro npOCTpaHCTBa o napaMeTpaMH CK.aHHpo
BaHHA ~Bn~~TC~ L\To = To - T B H /\28 0 (To H T B - ape-re aa npone
Ta, COOTBeTCTBY~~l-1e À o l-1 A B) H, cnep,OBaTenbHO, C4eT B AeTeKTO
pe /$opMyna 1,11/ MO>KHO sanHcaTb B BHAe 

I (L\To' L\28 ' O) = I ( L\To ' ~(}p)o 

/1/ 
-+ -J..... -+ 

= <1J 
o 

(A
B
). V . A(u ) . ~ . f d ( Ó Q) R(ÓQ) ·a (H + q +- L\Q), 

npH4eM BeKTop cKaHHpoBaHHA 

-> 1 -- ÓTo 1 ..... 
q = q + q = H [( - - t\28 ) . i + (- - + :- ctg e L\2e ) . j 1 

o 
B 

o ox oy 2 o T 2 B 

B 1 6bJnO noxa aauo , 4TO AnA 06pa34a ManblX pa3MepOB ~YHK4H~ pas
peweHHA aH-2 

R( ÓQ) = R (L\Q ,L\Q ) . R (L\Q ) , /3/
H x y V z 

rAe RH H R - ~YHK4HH, onpep,en~~~He paspeweHHe B ropHsoHTanbv 
HO~ H BepTHKanbHO~ nnOCKOCTAX COOTBeTCTBeHHO: 

© 06'be,Z:UUfeHHb~ ;;mtC1iITY_~.R:~l>nu,
er.(:.aboç Ul'í~"lf--ftYttt&fflOBaHHH: J:(y6Ha. 1987 1 

Il;'~~~Ã BtrjeiOB!Ufi~ 
ro \.~,l'" , 4 1 ...... -,-,...." A 
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2L ·T	 ~ * 2 o	 A * R__( ~~. , ~Q.) = d r: . P (- T -). cp( I' ). D(L I' ) /4/
~"'H x y r'1 roA 1 22'

Q.2	 B 
o 

L 2	 * R (~Q ) = - Ido . 'V(° ) • E (L 282) ,	 /5/
V Z k 1 1
 

O
 
3p,eCb 

.. 
~A * / A :::: - ctg (J • I' - ctg (J • ~Q / J. - ~Q, /Q , /6a/

B o 1 o x o yo 

* . * I' = - I' - 2llQ / Q, , 02:l 01 + ôQ / Q.•	 /66/
2 1 x o	 z o 

06e $yHK4~~ RH ~ RV HOpM~pOBaH~ Ha ep,HHH~Yo ~aKToPH3a4HR /3/
 
p,aeT B03MomHOCTb 3an~caTb /1/ B CDeP,Y~meM BHp,e:
 

I( ~ T ,~2(J ) = <1> • V . A . 2. . 'I d (~Q ) d(~O ) . R-I t\ Q ,Ó:;}. ).
o o o	 x Y li" x Y 

/7/ 
• (J (q + ~J. x' II + q o + I\Q y) , 

o ox Y 

rAe 

a (Q , Q ) = rd ( ~ Q ) . R v( L\ Q z) . o (Q , Q\I' t\ Q ). /8/o x y' z	 x" z 

~3 /7/ cnep,yeT, 4TO ecn~ ~3BeCTHa Rrl,TO B03MomHa AeKOHBon~4~R 

I( ~ T , ~2(J ), HO pesyns rar 6YAeT coananar s c ce4eHHeM pacceao. o 
H~R r onsko B cnyuae 60nbwoi:1 W~PHHbl (J:lYHK4HH Rv. B 3TOM. cnyvae 
ao 6YAeT, c T04HOCTb~ AO KOHCTaHTbl Rv(O) , npOel<4~ei:1 ce4eH~R 

pacceRH~R ua nnOCKOCTb (Qx' Qy) • 
CBRmeM $YHK4HIO paapeure-nia c 3KcnepHMeHTBnb HblMH nepeMeHHbIM~, 

KOTOp~M~ RBnR~TCR HOMepa KaHanOB N ~ M AnR BpeMeH~ nponeTa 
H yrna pacc eauaa COOTBeTCTBeHHO. BenH4HHbl L\N Iif 6.M nHHe~HO CBR
aa Hbl c ~Q x ~ ~Q Y: 

Qo~Q _ Qo 
x - - - ~ 2 (Jo l. 6.M,	 /9a/

2	 2 L 2 

~ To 1	 ~N 1 v 
~ Q = Q [- -- + - ctg (J ~ 2 (J ] = Q [- - + ...L ctg O ._0 ~M], 

Y o T 2 o o o N 2 o L 
o	 2 

v - WHp~Ha /B CM/ n03H4~oHHO~ rpynn~ p,eTeKTopa. Torp,a
o u, '.., 

a(~Q , ~Q ) 
RH(~' ~M) = I x Y I . R (~Q , ~Q ) = 

. a(~N, ~M) H x Y 

,2 

... 

" * r (dI' P (- T ~A).,J.. (I' ) . O(L I' * )	 /10/>	 V 
o' 1 r 0A 'f' 1 21' 

B 

rp,e 4A*,y; onpenenaorc a $opMYflaM~ /6/, B KOTOpblX ~Qx ~ ~Qy 3a
MeHeH~ Ha ~N ~ ~M no /9/0 

Bo MHor~x cnY4aRX Heo6xop,~MO 3HaTb nonomeH~e 4eHTpa TRmecT~ 

~ MaTp~4Y KOBap~a4~~ $YHK4~~ pa3peweH~Ro 3T~ Ben~4~H~ nerKO 
nonY4a~TCR ~3 /4/ ~ /5/0 nonomeH~e 4eHTpa TRm~CT~: 

Q_ ~ - Q t - v 
~Q = - _-.-<L(y + -) ~Q = --1l.[2-- - ctg(J (I' - -)] /11 a ,6/

x 21 L' y 2 T 01 L' 
2	 o '2 

r p,e t, I' ,v - ue-rr pu TRmecT~ pacnpeneneuuà P, cp ~ D COOTBeT
2cTBeHHo/ 0603Ha4afl a 2 , a 2 ,a p,~cnepc~~ 3T~X pacnpenene-u-ã , 

t 1'1 v 
3an~WeM MaTp~4Y KOBap~a4~H B B~p,e: 

rge ai 

C 
xx 

= 

2 
Qo 

-
4 

2 
((J 

I' 1 

2 
a 

+ __L)
L 2 

2 
' 

C 
xy 

Q~ 
4 

ctg (j o ( a 
2 

1'1 
_ 

a 2V)
L2' 

2 

/12a,6/ 

C 
yy 

= 
Q2 a 2 

_0_ [4__ t 

4 T2 

2 
+ ctg (J 

o 
(a2 

I' 1 

a 2 
+ _V_)] 

L 2 . 
/12:B/ 

o 2 

g~cnepc~R $YHK4~~ R
V 

ec r s 

C = 
Z z 

Q2 
o 

4 'sin 2 (j' 
o 

(a 2 

°1 
a 2 

+ ---'õI..)
2 ' L
2 

/13/ 

2~ a - p,~cnepCH~ pacnpeneneuaa t/J ~ E. Ilonoxeuae ue-rrpa
w 

1 
TRmeCT~ ~ MaTp~14Y KOBap~a4~~ B nepeMeHHblX (~N, ~M) ner xo Ha~T~ 

~3 /12/, /13/, ~cnonb3YR /9/0 
n03H4~oHHo-4yBcTB~TenbH~~p,eTeKTOp Ha AH-2 np~MeHReTCR 

~ np~ ~3MepeH~~ cneKTpOB OT non~Kp~CTann~4eCKHX o6pa34oB• 
B 3TOM cnY4ae $opMyn~ /1, 14/ ~ /1, 15/ p,nR ~HTeHC~BHOCT~ 

~ $YHK4~~ pa3peweH~R nepexop,RT B 

1(6T .62() ) = <1l (A ) ' V .A(I/).~.j·d(6Q).R (~Q)'a(H~H 6Tot- 6Q), /14/
'o o o B r P T 

O	 B o 

L To	 6A~ 
R (6Q) = -~- f I dy 1 d I' cp (I' ) P (-T -). D(L 2Y2 ) ' /15/ 

P Q 2 1 T O À 
O	 O 

3 



rAe 

6. ÀlI* I À = - !.- ctg 8 . (y - y ) - 6. Q IQ o .	 1161 o 2 o 1 2 

B 1141 T B 03Ha4aeT T B Anfl yrl1a 28B + ~2 8 0 , À B - COOTBeTCr
o o 

BYIO~afl T B Al1J.1Ha BOl1Hbl He&:1TpoHa p 6.To =To -TB • ,lll1fl npenc raa
o	 o 

l1eHJ.1fl AJ.1$paK~J.10HHOrO cneKTpa B 3aBJ.1CJ.1MOCTJ.1 OT OAHoro napaMeTpa 

CKaHJ.1pOBaHJ.1fl, B~nOl1HfleTCfl CYMMJ.1pOBaHJ.1e no n03J,1~J.10HH~M rpynnaM 
AeTeKTopa o Ilapane rpoa CKaHJ.1pOSaHJ.1fl MO>KeT 5blTb 6.Q o = Qo - H J.111J.1, 
4TO 3KBJ.1Sal1eHTHO, 6. do = do - d B' r Ae d = 2TT I Q - Me>I<n110CKOCTHoe 
paCCTOflHJ.1e. CYMMJ.1pOBaHJ.1e no rpynnaM B03MomHo, eCI1J.1 $YHK~J.1fl pa3
peWeHJ,1fl J.1 nepBJ.14H~&:1 nOTOK J.13MeHflIOTCfl I1J.1Wb He3Ha4J.1TenbHO B J.1H

r epaane CYMMJ.1pOBaHJ.1fl, T. e., eCIlJ.1 Anfl ,QaHHoro 6T o $YHK~J.1S1 1(6.To, 
6.280 ) B Ae&:1cTBJ.1TenbHOCTJ.1 He 3aBJ.1CJ.1T OT 6280 , t-1HTeHCJ.1BHOCTb 
B uncanax x = Q J.111J.1 X = d nocne CYMMJ.1pOBaHJ.1R ec rs 

6.T( r x)
1(6.x) = 1(6.T ). .n , 11,·71o o _ g 

rAe 6.T(r x) - BpeMeHHo&:1 J.1HTepBan, COOTBeTCTBYIO~J.1~ KaHal1Y X C WJ.1
P~HO~ r x /r - W~pJ.1Ha BpeMeHHoro KaHana/, ng - 4J.1CnO n03J.1~J.10H
HblX rpynn, no KOTOpblM npoaeneso CYMMIo1pOBa HJ.1e. Y4J.1Tb1Bafl /1 7/, 
nepenJ.1WeM /14/ B BJ.1Ae: 

r :& To	 6.x +6. x.:
1(6.x ) = <1> (À ). V· A(p.) . :J:. . n . rR olH(1 ±__o__) d(6. x) , 

p(6X)'o o Ir g r Xo	 X o 

r,qe 

L T	 t\À .. 
R (6.x) = _2_0_ f r d y dy 4> (y ) P (- To -À-) O (L 2 Y2) ' /19/


P X 1 2 1 r
 
o o 

6.À** lÀ = - -.L ctg8B · (Yl - Y2) += 6. x'l x .	 120/ 
o 2	 o 

UeHTp Tfl>KeCTJ.1 J.1 AJ.1CnepCJ.1fl Rp eCTb: 

~ = ± x [_t__ !- ctg 8 (y - ~ ) ]	 /21/ 
o To 2	 B .1 L 2 ' 

a·2 1 a 2
 
a 2 = x 2r_t_ + _ ctg 2 8 (a 2 + _v_)] . /22/
 

x o T2 4 B Y L 2
 
o	 1 2 

B $opMYl1aX /18/, /20/ J.1 1211 BepXHJ.1~ 3HaK OTHOCJ.1TCfl K Cl1Y4alO 

X o = Qo· 
B 3aKl1lO4eHJ.1e 3T0&:1 4aCTJ.1 OTMeTJ.1M, 4TO BO Bcex $opMYl1aX, Ha

nuca HHblX auuie , Bel1J.14~1Hbl À o' Q o ' To, do, 8 MO>KHO 3aMeHJ.1Tb
0 

Ha ÀB' II , T B ' d B , 8 B' KpOMe cnyuaes , korAa OHJ.1 noaanaor ca 
B pa3HOCTflX TJ.1na Qo - H, do - d B J.1 T .n , 

2 0 PACnPE,llEnEHt-1~ nnOTHOCTt-1 BEPO~THOCTt-1 

OT,llEnbH~X KOMnOHEHT 

PaCCMOTp~M Tenepb, KaK 6~11J.1 n0l1Y4eH~ He3aBJ.1CJ.1M~e pacnpeAe

l1eHJ.1fl, AalO~J.1e BKl1aA B ~YHK~J.11O pa3peWeHJ.1fl. 
,lll1fl J.13Mep~J,1fl 4>(Y ) - yr110BOrO pacnpeAel1eHJ.1fl nepBJ.14HOrO

l 
nY4Ka Hét.-06Pá sue B rOpJ.130HTal1b HO~ n110CI<OC TJ.1, npJ.1MeHfll1Cfl AeTeK
-TOp JlÍÍaÍÍblX paaxepoa J.1 C HJ.13KO~ 3$$eKTJ.1BHOC'TblO, YKpenl1eHHbl&:1 
~a MeCTe 06pa3~ao ,lleTeKTop 6~11 3aKp~T 3KpaHOM J.13 Cd, J.1MeBWJ.1M 

oTSepCTJ.1e 2 MM AJ.1aMeTpOM o Bblx9A aepxans aor o He&:1TpoHoBoAa CKa
HJ.1pOBanCfl ~el1blO J.13 Cd WJ.1PJ.1HO&:1 1 MM J.1 B~COTo&:1 200 MM /B 3TOM 

Cl1Y4ae C4eT ne r ek ropa - <p (y 1) . f do 1" t/J (01) = cP (y 1))'13MepeHJ.1fl n poe e 
AeH~ B 10 3KSJ.1AJ.1CTaHTH~X T04KaX,nepBafl J.1 nOCl1eAHflfl J.13 KOTOp~~ 

HaXOAJ.1nJ.1Cb SHe 30H~ hY4Ka J.1 AaBanJ.1 3Ha4eHJ.1fl $oHa.Yr110Bo&:1 war 
COCTaBl1fll1 npJ.1 3TOM 0,00225 paA., WJ.1pJ.1Ha BpeMeHHpro KaHana 6~l1a 

256 MKC, T.e. war no À COCTaBl1fln 0,0426 Ã. ,llocToBepH~eoAaHH~e 
06 yr nOBOM pacn peAel1eHJ.1J.1 nony-reuu AJ1fl Al1J.1H BOl1H 1,2-:-8 A. Ero 
3aBJ.1CJ.1MOCTb OT Y J.1 À OKa3al1aCb AosonbHO C110>KH0&:1 J.1 HenoAAalO

l 
~e&:1cfl OnJ.1CaHJ.11O C nOMO~blO aHal1J.1TJ.14eCK~X $YHK~J.1&:1. n03TOMY J.13Me
peHH~e pacnpeAel1eHJ.1fl npeABapJ.1Tel1bHO Crl1a>KJ.1B~l1J.1Cb no À, a ~l1fl 

n0I1Y4eHJ.1fl 3aBJ.1CJ.1MOCTJ.1 OT Y1 annpOKCJ.1MJ.1pOBal1J.1Cb Ky6J.14eCKJ.1MJ.1 
Cnl1a&:1HaMJ.1. HOpMJ.1pOBaHH~e K03$$J.1~J.1eHT~ Cnl1a&:1HoBo&:1 $YHK~J.1J.1 Al1fl 
Ka>KAOro AJ.1CKpeTHoro 3Ha4eHJ.1fl À XpaHJ.1l1J.1Cb B BJ.1Ae $a&:1l1a J.1 npJ.1 
Aal1bHe&:1WJ.1X S~4J.1Cl1eHJ.1flX 4>(Yt) AI1~ 3aAaHHoro À B B~6J.1pal1J.1Cb 611J.1
>Ka &:1wJ.1e o Ha pJ.1c,l nOKa3aH~ J.13MepeHH~e 3Ha4eHJ.1fl J.1 Cnl1a&:1HoBafl an
npOKCJ.1Ma~J.1fl yr110BOrO pacnpeAel1eHJ.1fl Al1fl HeKoTop~X À. Ha pJ.1co2 

npenc r aaneau 3aBJ.1CJ.1MOCTJ.1 OT À nOIlO>KeHJ.1fl ~eHTpa Tfl>KeCTJ.1 Y~ 

J.1	 cpeAHeKBaApaTJ.14HOrO OTKI10HeHJ.1fl a y • ,lll1fl rI ~HTepec' npencraa
. 1 

l1fleT TOl1bKO J.13MeHeHJ.1e, a He a6C0l11OTHafl Bel1J.14J.1Ha, KOTopafl 3aBJ.1
CJ.1T OT B~60pa Ha4al1a KOOPAJ.1HaT. B~6paHHoe 3AeCb Ha4a110 KOOPAJ.1
HaT COOTBeT€TByeT I1J.1HJ.1J.1, COeAJ.1HfllO~e&:1 ~eHTp~ 06pa3~a J.1 OKHa 
He&:1TpoHOBDAa. BnoCl1eACTBJ.1J.1 OHO 6YAeT nepeonpeAel1eHO Ha OCHOBa
HJ.1J.1 AaHH~X, n0I1Y4eHH~X OT CTaHAapTHoro, 06pa3~~. 

Yr110BOe pacnpeAel1eHJ.1e nepBJ.14HOrO nY4Ka He~TpOHOB B BepTJ.1
xane HO&:1 n110CKOCTJ.1 t/J (ô l ) B n pJ.1H~J.1ne MO>KeT 6blTb J.13MepeHO C no ... 
MO~blO aHa110rJ.14Ho&:1 npo~eAYP~. OAHaKO ero Sl1J.1flHJ.1e Ha npaKTJ.14eC

.5 .4 
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PHc.3. Pacrrpep;eneHHe OTc~eTOBI 
p;eTeKTopa,Haxop;H~erocH 3a Y3KOH 

400 /1 MM/ me.nsro, rro rr03HQHOHHblM 
rpyrrrraM. TO~KH - H3MepeHHwe 3Ha
~eHHH, JIHHHH - HX orrHcaHHe ~YHK
QHH /236/. no OCH a6cQHcc OTMe

300 xensr QeHTpbl n03HI~HoHHb~ r'pynrr , 
mapmra r'pynnu 0,29 CM. 

K~ ~HTepeCH~e pe3ynbTaT~ HeBe
200 

n~Ko, n03TOMY T04HaR ~opMa 

ljJ (8 1) He ~3MepRnaCb. 

H3MepeH~e rop~30HTanbHoro 

_a3peweH~R n03~~~OHHO-4YBCTB~

100 TenbHoro AeTeKTopa npOBoA~nOCb 

cneAY~~~M 06pa30M: n03~~~OHHaR 

xapak teoac rvuca ner etcr opa Aen~

naCb Ha 64 ~pynn~ W~P~HO~ 
0,29 eM KamAaR,AeTeKTOp 3aKp~~ 

BanCR 3KpaHOM ~3 Cd c ~enb~ ~~

P~HO~ 1 MM,~ ~3MepRnOCb pacnpeAeneH~e OTC4eTOB no rpynnaM.Mom
HO npennoxa r s MHoro aHam,1T~4eCK'VIX ~YHK~~~ ,KOPOWO onacaaaouuix 
~3MepeHHoe pa cn peqeneau e Dm(v), HO }!(enaTenbHO Ha~T~ Ta KY!O, KOTO
paR n03BonReT nerKO nepe~T~ K Abyr~M B03MomH~M pa36~eH~RM xapaK
Tep~CT~K~ AeTeKTopa,Hanp~Mep,Ha 32 ~n~ 16 rpynn.nOAXOARlL\e~ ~YHK

4~e~ RBnReTCR KOHe4H~~ PRA rpaMa-4apn~epa. Heo6xoA~MO B3RTb 
4eT~pe 4neHa 3Toro pRAa, 4T06~ nonY4~Tb xopowee on~caH~e pa3
peure-uia ner exropa c 'R-~aKTopoM - 0,044 0 Ha p~cG3 noxaaauu ~3
MepeHHoe pacnpeAeneH~e Dm(v) ~ paC4eTHaR Kp~BaRG Pa3peweH~e 

ner ex tooa D(v) esrpaxaer cn 4epe3 D (v) KaK Dm(-v)/ rDm(v) d v.m
Ecn~ AeTeKTOp pa3AeneH Ha 32 ~n~ 16 rpynn, TO ~YHK4~R pa3peWe
H~R nOnY4ae~CR CBepTKO~ D(0 AnR 64 rpynn c npRMoyronbHo~ ~YHK

~~elli W~p~Hbl 2'8 ~n~ 4's, r ae 'S = 0,29. CM - w~p~Ha KaHana. npn pa a> 
6~eH~~ Há 64. Peayns ra r CBepTK~ MOIl:eT 6blTb BblpameH aHanor~4HblM 
PRAOM rpaMa-4apn~epa, K03~~~~~eHT~ KOToporo HaXOARTCR no MOMeH-
TaM KOMnoHeHT/4/ HTaK, 0603Ha4aR 

/23a/z = (v - P 1) / v2 P2' 

3an~weM D(v) B B~Ae 

2
 
D(v) = 

1 
e
-z 

. [1 + psHs(z) + P4Hi z) t P + psHs(z)),

5H 5(z)	 /236/

V277 P
2 

c.~[/\f 
•	 

PH30HTaJIbHOH rrJIOCKOCTH rrepBH~Horo 

rrY~Ka Ha o6pa3Qe p;JIR pa3JIH~Hb~ 

p;JIHH BOJIH. mar rro yrJIY COCTaBnReTI "'"'\ 
I \ P = 0,00225 PaA. TO~KH H rJIap;KHe 

I o \ A/ 2A \	 1.5 KpHBwe Ha ai H b/ - 3KcrrepHMeH/ ,..,..
I I \ TaJIbHble 3Ha~eHHJI H HX orracamre
/~	 \

\ 
I 

CrrJIaHHOBOH ~YHKQHeH. Ha c/ rrpep;
I CTaBJIeHbl HOpMHpOBaHHwe p acnpene
\ 
I JIeHHR cp (Y 1)' 
I 
\ 
\ 
\ 

fk. ,	
• 

r ,~I I 

-4 -2 -o 2 4 
r1/ p 

j (1'1 
16 

ú ~ '\ 2/
8 

4 

o I ' '\ ' , , , , IIPHc.2. 3aBHCHMOCTb OT p;JIHHbl 
BOJIHbl: 1 - Y~ -QeHTpa THiKecTH, -4 
2 -u-' - cpep;HeKBap;paTH~HoroYl -8 
OTKJIOHeHHH pacrrpep;eJIeHHH CP(Yl)' 

-12KaK ri' TaK H o aupaxensr
Y1 -16' , ! , , , I	 .J

B vr'rroasrx MHHyTax.	 
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V/0.29 3 164aeM 2 J.1 Aame rpynn; 

6/ BKnaA AeTeKTopa B nonHY~ $YHK~J.1~ pa3peWeHJ.1R CpaBHJ.1M c BKna
AOM OT yrnoBoro pacnpeAeneHJ.1R nepBJ.14HOrO nY4Ka He~TpoHoB. 

Ta5nHIJ,a 

K03~H~HeHTbl Pi gnH /235/, WHpHHa Ha ~onoBHHe
 

BblCOTbl ~ /B CM/ H a /B MIm/ ,lJ,JUI L 2 = 120 CM,

Y2 

ng	 - QHCJlO n03HI.I,HOHHbIX rpynn 

PHc.4. Pa3pemeHHe geTeKTopa 
0(0 B 3aBHCHMOCTH OT QHCna 
rpynn: 64/1/, 32/2/ H 16/3/. 

rne Hn - nOJU1HOMbl 3pMJ.1Ta, a KO
3$$J.1~J.1eHT~ P AnR 64, 32 J.1 16n 
rpynn AaH~ B Ta6nJ.1~e BMeCTe 
c ~-WJ.1PJ.1HO~ Ha nonOB~He B~COT~ 

J.1 a y = av/L2= P2/L 2 AnR L 2 = 
2 . 

= 120 CM. $YHK~J.1R 0(0 nOKa3aHa 
Ha pJ.1c.4. 3aMeTH~MJ.1 RBnR~TcR 
ABa 06CTORTenbCTBa: a/ pa3Aene
HJ.1e AeTeKTopa Ha 64 rpynn~ 

He AaeT cy~ecTBeHHoro ynY4weHJ.1R 
pa3peWeHJ.1R no cpaBHeHJ.1~ Co cny

n 
g P I P2 P3 

64 0,45E-1 0,4694 0,13E-l 

32 0,43E-l 0,4983 O,lIE-1 

16 0,40E-l 0,5766 0,70E-2 

P 4 P 5 P6 f3 O'Y2 

-
0,68E-2 -0,66E-3 -0,35E-3 0,91 13,4 

O,52E-2 -0,49E-3 -0,24E-3 0,99 14,3 

0,16E-2 -0,24E-3 -0,56E-4 1,28 16,5 

B 3aKn~4eHJ.1e 3TO~ 4aCTJ.1 OTMeTJ.1M, 4TO ecnJ.1 pa3Mep o6pa3~a 

60nbwe 4eM 1 CM, ero BKnaA B $YHK~J.1~ pa3peWeHJ.1R CTaHOBJ.1TCR 
CpaBHJ.1M~M c BKnaAOM AeTeKTopa. AnR Y4eTa pa3MepOB 06pa3~a KO
3$$J.1~J.1eHT~ B /236/ AonmH~ 6~Tb MOAJ.1$J.1~J.1pOBaH~. rna8HaR TPYA
HOCTb 803HJ.1KaeT J.13-~a HeOAHopOAHoro pacnpeAeneHJ.1R nep8J.14HOrO 
nY4Ka Ha oõpaaue , 0603Ha4eHHoro 8 1 -repea f!f.... Y. z ) , 4TO npJ.1 
60nbWJ.1X pa3Mepax o6pa3~a MomeT npJ.180AJ.1Tb K OWJ.16KaM B HOpMJ.1p08
Ke J.13MepeHHoro cnexr pa Ha <I> o (À) , 

Onpeneneuae 4lYHK~J.1J.1 P (t) OnJ.1caHO 8 paõor e /4/.
r 

3.	 BW4HcnEHHE $YHKUHH PA3PEWEHH~
 

H 3KCnEPHMEHTAnbHA~ npOBEPKA
 

HHTerpan~ /4/ J.1nJ.1 /10/ J.1 /19/ HaXOAJ.1nJ.1Cb 
no YI B~4J.1CnRnCR no $opMyne raycca-nemaHAPa 
J.1HTerpana no Y2 8 /19/ $opMyna raycca-3pMJ.1Ta 

4J.1CneHHO, HHTerpan 
c 10 Y3naMJ.1. AnR 

Aana HymHY~ T04
~OCTb yme npJ.1 6 Y3nax. BpeMR 8~4J.1CneHJ.1R $YHK~J.1J.1 pa3peWeHJ.1R AnR 

AJ.1$paK~J.10HHOrO nJ.1Ka Kak OT MOHO-, TaK J.1 OT nOnJ.1KpJ.1CTanna co
CTaBnReT oxono 2 c Ha PDP-l1/70 AnR 06bl4HO J.1CnOnb3yeMblx axcne
pJ.1MeHTanbH~X ycn08J.1~. AnR J.1nn~c~pa~J.1J.1 Ha pJ.1c.5 npeACTa8neHa ~l~ 
rOpJ.130HTanbHaR $YHK~J.1R pa3peWeHJ.1R AnR MOHOKpJ.1CTanna, B~4J.1CneH

.'
·1

HaR 8 (~Qx , ~Qy) - J.1 (~N, ~M) -OCRX. Ha pJ.1c.6 noxaaaaa $YHK
1 ~J.1R pa3peWeHJ.1R AnR nOnJ.1KpJ.1CTanna, B~4HcneHHaR 8 WKane ~d; 

Ha pJ.1c.6a nOCTORHeH yron 6p3rra, J.13MeHReTCR" d~; Ha pJ.1c.66 - Ha-. 
I 
I 060POT, do - KOHcTaHTa, J.13Me~ReTcR O , Ha4ano KOOPAJ.1HaT Bcex 

j	 
\ o

KpJ.18b1X Ha pJ.1C. 6 cosnanae r c J.1~eHTpOM TRmeC_l:J.1. Haxoueu ,
 
Ha pac , 7 noxaaa Hbl H3MeHeHJ.1R c d o~eH-T-pãIRmec TJ.1 ~d J.1 cpenue

KBaApaTH4Horo oTKnO~eHJ.1R ad' nYHKTJ.1pHaR 4aCTb KpJ.18~X COOTBeTCT


1 aye r 06naCTJ.1 À > 8 A, B KOTOPO~ cP (y I). He J.13MepRnOCb J.13-3a HE6
I AOCTaTKa J.1HTeHC~8HOCTJ.1. MomHO, OAHaKO, OmJ.1AaTb, 4TO npJ.1 À>8 A
) cP (YI) J.13MeHReTCR He3Ha4J.1Tenb HO, 

308anOCb pacnpeneneuae cP(Y npu
I) 

6Qy I 

8 

6 

4 

2 

O 

I 

~ a. 

\::J
 
I. -2 O 2 6Qx 

i PHc.5. ~YHK~R pa3pemeHHR B11 

f
 
AJIfl 0B = 45°, L 2 = 128 CM,
 
= 1,683 A-I. a/ B (~Qx.~Qy)
 
5/ B (~N. ~)-mKane. 

r 
-raxane mar 

n03TOMY oAnR BbI4J.1CneHJ.1~ J.1CnOnb
À = 8 A. 

~N ~	 b.r-. 
-2
 

-4
 

-6
 

-8
 

-10 

t. I II 

-4 -2 O 6M 

ropH30HTanbHoH nnQCKOCTH 
= 64 MKC, n = 32 Qo 

a,003 Â-I,' 
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PHc.6. ~YHK~HH pa3pemeHHH gnH
 

lIOnHKpHCTaJ1JIa B nncane ~d=: d- Q
 

la - uerrrp TH)I(ecTHI npn L 2 = 
5
 

= 125 CM, T = ~4 MKC, D = 32.
 
o üai eB= 30 Hod = 1 A

g
7 1/ , o 0
 

3,5 Â 12/, 6 A 13/, 9 A 14/;
 
-020 -0.15 -0.10 -005 O 0.05 0.10 0.15

6 / do = 4 i. H () B = 75 ° / 1/ , 
~dIÃ)

45° /2/,30° /3/,15° /4/. 

-âd IÃ)1 a. b. 
•ÓdlAl 

8 S 
8 B 

/.15·0.14 

-

•15· I 0.10 

0.12 
0.08 

0.10 
0.06 ", 30· 

", 

0.08 
0.04 / -45· 

0.06 ~----- 60°.. 30' 
0.02 -------==--z::'; 75·=----===--- 90·0.04 

_-----. 45·L;;;;;;;
~;,-;;--: 75· o 2 l, 6 8 do IA) 

-- 90' 
PHc.7. 3aBHcHMoCTb OT d o H () B 

o

0.02 

o~ 2 4 6 8 dIA) ueirrp a TH)I(eCTl-r M / a/ H cpegHe

KBa,o;paTHtIHorO OTKnOHeHHH a d /6/ 
~YHK~HH pa3pemeHHH ,o;nH rronHKpHcTanna B IlIKane ~d rrpH L = 125 CM,

2 
T = 64 MKC, "s = 32. Ilp epuanc-rue tIaCTH KpHBbIX cooTBeTCTBYlOT 
À > 8 À. 

KoppeKTHOCTb BbI4I-1CIleHI-1~ <!>YHKL,t1-11-1 pa3peWeHI-1R AIlR nopounca 6blIla 
npoBepeHa 3KCnepl-1MeHTaIlbHo C nOMo~b~ cTaHAapTHoro o6paaQa 
&203 - KepaMI-1Ka B <!>opMe L,tI-1IlI-1HApa 0,6 eM Al-1aMeTpOM 1-1 2 CM BW
COTO~, 6e3 TeKCTYPbl 1-1 C HeYWl-1peHHblMI-1 AI-1<!>paKL,t1-10HHbIMI-1 IlI-1HI-1RMl-1 o 

~1-1<!><!>epeHL,tl-1aIlbHOe Ce4eHI-1e pacceRH~R eAI-1HI-14HOrO o6beMa o6paaL,ta 
2 .

FH' JH
d u(Q) = 217 2 ô(Q - H). 1241
 
y 2 , H2
 

c


II npl-1HI-1MaR BO BHI-1MaHl-1e B~pa*eHHe 11, 3TI AIlR CBeTOCI-1IlW
'\'
 

f = T. n ' v ,W À I L ,T o , 1251
 
1 o o o 2 

aanl-1WeM CKOpOCTb C4eTa B d-WKaIle:
 
F 2 . 4
 

Yo'W o ,H' J H 
I(~ d ) = n 'T ,n ,--, V, <l> (À ), :A(À ). --l'_,- À B R (_~ d ) . 

'p o o g d 1 L 2 o B B 32\:-' 2
17 ,y

2 ~ 'sín 3~B 1261 

BwpameHl-1e 126/ AaeT npo<!>I-1Ilb OTAeIlbHoro nl-1Ka H; CYMMI-1PYR no nl-1
KaM, nOnaBWI-1M' B aaAaHHbl~ I-1HTepBaIl d , 1-1 Ao6aBIlRR napaaerpaaoeaa
Hoe BblpameHl-1e AIlR <!>oHa, Mbl nOIlY4aeM MOAeIlb HY~ <!>YHKL,tI-1~ AIlR a Ha
IlH3a npo<!>I-1IlR He~TpoHorpaMM~1 no MeTOAY PI-1TBeIlbAa. AIlR Toro, 4TO. 
6w I-1CKIl~4I-1Tb BIlI-1RHl-1e ~o(Ào) Ha Ka4eCTBO Onl-1CaHI-1R npo<!>I-1IlR, npl-1
MeHRIlaCb cIleAy~~aR MOAeIlb: 

N 
I (di) = B(di) + 2 c k ' R p[ - (d i - dBk) ] , 127I 

k=l . 

rAe B(d i ) - <!>OH, CYMMa 6epeTcR no BceM nl-1KaM, Aa~~I-1M BKIlaA 
B aHaIll-1al-1PyeMw~ I-1HTepBaIl cneKTpa. Ha He60IlbWHX HHTepBaIlax <!>OH 
aana aanc a IlI-1He~HO~ II-1IlI-1 KBaApaTI-14Ho~1 epYHKQl-1e~. CBo6oAHblMI-1 na
paMeTpaMI-1 RBIlRIlI-1Cb: ck - nIlo~aAb nl-1Ka, d Bk - nOIlOmeHl-1e nl-1Ka 
1-1 napaxerpa <!>YHKL,t1-11-1 B. Oõpaõa ruaanac s Tplll He~TpoHorpaMMbl OT 

o 6 o oA12 °3' ""3MepeHHble npl-1 () B = 4O, O, 1-1 75'· .Bbl6l-1paIlI-1Cb I-1.oHTepBa-
IlW paan""4Ho~ AnI-1HW, B TOM 41-1Cne 1-1 COAep*a~l-1e XopOWO paaAeneH
Hwe nl-1KI-1. 06~4HW~ R-epaKTOp no npoepl-1Il~ 6wn BcerAa MeHbwe, 4eM 
0,025, a B3BeweHHbl~ Rw-epaKToP MeHbwe, 4eM 0;045, 4TO CBI-1AeTenb
cTByeT o anonHe YAOBneTBOpl-1TenbHOM onl-1CaHl-11-1 npo<!>l-1nR c nOMO~b~ 

1 <!>YHKL,t1-11-1 paapeWeHI-1R o Ha pl-1c o 8 I-1nIl~CTpl-1pyeTcR peaYhb~aT, nonY4eH
;t~ H~~ AnR OAH~ro 1-13 I-1HTepBanOB o 

AIlR HeKOTOpwX Y4aCTKOB cneKTpa 6WIla npOBeAeHa ero AeKOHBO
n~L,tI-1R ICMo'/o B 3TOM CIlY4ae B Ka4eCTBe epOHa 6paIll-1Cb 3Ha4eHI-1R,(I

I'i nonyueuuue B peayns ra re o6pa6oTKI-1 npO<!>I-1IlR cnexrpa , Ilocne ae
t " KOHBOn~L,t1-11-1 Bce OTC4eTW AIlR KamAoro nl-1Ka KOHL,teHTpl-1pOBaIl~Cb MaK

C""MYM B ABYX KaHaIlax o C APyro~ CTOpOHW, I-1HTerpaIlbHwe ""HTeHCI-1S
~ ~ HOCTI-1 nI-1KOB, n0J1y4eHHble B peayns r are OnI-1CaHI-1R. npo<pl-1l1R 1-1 AeKOH-I 

11 
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1.40 1.50 160 1.70 1.80 dolAI Prrc , 8. Onncanne c no
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I. HeHTpOHOrpaMMbI OT 

A1 2 0 3. H3MepeHHoH npH 
8500 8 B = 60°, L 2 = 125 cx , 

T = 64 MKC, n = 32. 
n 
~ 

CneKTp /TO"tIKH7 npeg,I 
,I 

CTaBneH B IlIKaJIe d 

11 HOpMHpO BaH n a $ o 

crrrronnrue nHHHH - KOM5100 
norren-ru cnex-rp a / ceMb 

nHKOB H ~OH/, npepw

BHCTaH nHHHH - CY~Ma 

KOMnOHeHT. 

1700 
Bon~4~~, COBnaAan~ 

BcerAa B npeAenax 2%. 
OTc~Aa cneAyeT, 4TO 
AnR Hawero o6paa4a 
A1203Ae~cTB~TenbHo 

cnpaBeAn~BO COOTHoweH~e /24/ ~, KpOMe Toro, 3TO RBnReTCR e~e 

OAH~M nOATBep)\{AeH~eM KoppeKTHOCT~ <t>YHK4~~ paapeure-u-a R p , Pe
aynbTaT AeKOHBon~4~~ npo<t>~nR, npeACTaBneHHoro Ha p~cQ8, nOKa
aaH Ha p~c.9. ~nR MOHOKp~CTanna np~Mep AeKoHBon~4~~, B~nonHeH

HO~ c nOMO~b~ <t>YHK4~~ pa3peweH~R T~na /10/, 6wn y)\{e npeACTaB
neH B 1. np~MeHeH~e <t>YHK4~~ pa3peweH~R AnR aHan~3a A~<t>paK4~oH

H~X cneKTpOB OT non~Kp~CTannOB no MeTOAY P~TBenbAa RBnReTCR 
npeAMeTOM cneAy~~e~ ny6n~Ka4~~. 
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PHc.9. Pe3ynbTaT Ae

KOHBonID~HH Toro ~e 

yqaCTKa cneKTpa OT 

AI 2 °3' "tITO H na pHC. 8 . 
CneKTp rrocne AeKOHBO

17500 

JlID~HH nOKa3aH B BHAe 

rHCTOrpaMMbI, T.K. x asc

gbIH' TIHK 3 aanxae T MaK

CHMYM ABa KaHaJIa. llpe

pWBHCTaH nHHHH - H3

MepeHHblH cne x'rp , 
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HET Jill DPOEEllOB B BAWEA EHEJIUOTEKE? 

BN MOZeTe DOnyqHTb DO DOqTe nepequcneHHUe HHZe KHHrH, 
ecnu ouu He 6unu 3aKa3aHN pauee. 
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Ha HMnynbCHOM peaKTope HBP-2 
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pa3pemeHHH HeHTPOHHOrO gH$paKTOMeTpa no BpeMeHH nponeTa 
AH-2, gewcTByro~ero Ha HMnynhCHOM peaKTope HBP-2. CpaBHeHHe 
BWqHcneHHoro H H3MepeHHoro npo$Hnen gH$paKQHOHHoro cneKTpa 
aT cTaHgapTHoro nonHKpHCTannHqecKoro o6pa3Qa Al 20 3 noKaga
no HX COOTBeTCTBHe B npegenax 2,5%. 
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llepeBog O.C.BHHorpagOBOH 

Balagurov A.M., Beskrovnyi A.I., Papa N. P3-87-531 
Resolution Function of Neutron Difractometer 
on IBR-2 Pulsed Reactor 

The resolution function of the time-of-flight neutron 
diffractometer DN-2 on the IBR-2 is constructed on the ba
se of experimental data.The comparison of calculated and 
measured diffraction spectra from the standard Al 20 3 poly
crystalline sample pointed to their conformity within the 
2.5% limit. 

The investigation has been performed at the Laboratory 
of Neutron Physics, JINR. 
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