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Itn~tlhHe'tiH~tl KHcmyy ~ 
ftM~YE~X Htc~elOBaUII I 

1. BBEJlEHH.E 

B 3KcnepHMeHTax no H3Y4eHH~ peaK~H~ c o6pa30BaHHeM 4aCTH~ 

3neKTpoMarH~THo~ npHpoA~ WHpOKO npHMeHR~TCR 4epeHKOBCKHe y
cneKTpoMeTp~ nonHoro norno~eHHR /4rC/.npHH~Hn pa6oT~ 4rC nOA
P06HO onHcaH B/ 1/ . 

CooTBeTcTBHe Me~AY aMnnHTYAo~ CHrHana Ha B~XQAe 4rC H 3Hep
rHe~ perHcTpHPyeMo~ 4aCTH~~ !3neKTpOHa HnH Y-KBaHTa/ YCTaHaB
nHBaeTCR KanH6pOBKO~ 4rc Ha nY4Ke MOH03HepreTH4eCKHX 3neKTpo
HOB. 

T04HOCTb 3HepreTH4eCKO~ peKOHCTpYK~HH C06~THR 3aBHCHT OT ~e
noro pRAa $aKTOpo~. Hx Y4eT no3BonReT cy~ecT8eHHO YMeHbWHTb 
BnHRHHe CHCTeMaT~~eCKHX OWH6oK. CpeAH 3THX $aKTopOB cneAyeT OT
MeTHTb: nOTepH 3HeprH~ B KOHBepTopax, B Be~eCTBe AeTeKTopOB, 
HenHHe~HOCTb 4rC K HH3K03HepreTH4eCKHM 3neKTpOHaM H Y-KBaHTaM 
H AP. HMe~~HecR 3MnHpH4ecKHe $oPMyn~/2,3~ n03BonR~~He Y4ecTb 
3HepreTH4ecKHe nOTepH, KaK npaBHno, pa6oTa~T B orpaHH4eHHo~ 

o6nacTH 3HeprH~ /E ~ 1 r3Bj H 3aBHCRT OT B~6opà kOHKpeTHoro 
Be~eCTBa. 

Uenb Hawe~ pa60T~ - nonY4HTb $opMyny AnR 3$$eKTHBH~X 3Hep
reTH4eCKHX n6Tepb 3neKTpOHOB H Y-KBaHTOB, Y4HT~Ba~~y~ KaK Ha
nH4He Be~eCTBa nepeA 4rc, TaK H HenHHe~HOCTH 4rc ~ HH3K03Hep

i t 

reTH4eCKHM 3neKTP9HaM H Y-KBaHTaM. 

2. onPEJlEnEHHE 3$~EKTHBHWX 3HEPrETH4ECKHX 
nOTEPb 

OnpeAenHM 3$~eKTHBH~e nOTepH 3HeprHH 3neKTpOHOB H Y-KBa~

TOB B 06~eM B~Ae: 
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1 e e 

rAe E i - 3HeprHR 3neKTpoHa HnH Y-KBaHTa, ~ - Ton~HHa Be~eCT

Ba.z. pacnonoxeuuor-o ne pen Y -c nex rpoae'r poa , N (E i' t) 
H Ne(E~)) COOTBeTCTBeHHO cpeAHHe 3Ha4eHHR 4Hcna $OT03neKTpo
HOB, Bw6HBaeM~X H3 $OTOKaTOAa ~3Y npH perHCTpa~HH 3neKTpOHOB 
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3$$eKT~BHble no r epu BTOpk14HOrO 3-neKTpOHa /n03~TpoHa/ e 3Hepr~e~ 

3HepreT~4eeK~M~ 3neKTpOHaM~ e 3Hepr~e~ E ~k) • 

~ 'Y-KBaHTOB e 3Hepr~e~ E i ~ np~ Kan~6pOBKe eneKTpOMeTpa MOHO
~/2, D6pa30saHHoro Ha rny6~He ~
 

B Teop~~ n~BHe~ K03ctxP~l\~eHTbl çit He ~MeIOT aHan~T~4eeKoro
 B cnyvae t < 2 aan . en , AnR Ben~4~Hbl ~o cnpaaennaaa $opMyna 
npeAeTaBneH~R, n03ToMY, orpaH~4HBw~eb npeAenbHblM~ $YHK~~RM~ /3/ np~ 

çi (E i) == (E i ' t ) \ t== o ' Bblpa3~M 3HepreT~4eeK~e no r epu eneAYIO- II Excfi t 
ut~M 06pa30M: ~E ~<tJ<t> (E, x ) ';:I. J r ([ 1 - ç (-()] W(-() d (dx, /8/ 

o o Y 
scpcp 

~ E,y (E.y • t) ';:I. 2 ~E e (E,y /2. t - t ), /2/
x r ne W«( )d e - 3Hepre:r~4ecK~~ cnex r p .y -KBaHToB, ~3JlY4aeMblx 3neKT

pOHOM Ha eA~H~~e nYT~. 

• .I) 

, sepep( ) ~ , s~cp 
Ben~4~Hw n.(-(,x) onpeAenRIOTcfl 1-13 ypaBHeH~f1:~E e E e' t - ~Eio10H + ~E H + ~ET • /3/ 

J 

xrAe t - KooPA~HaTa T04K~ KOHBepe~~ Y-KBaHTa, 3,ny 
::: -~ 11 + W; n J Wdx - ny ~ n j !X = o = O, /9/x -

p/4/ 3x o~ E = L t (B - C - 0,57 + In E )
HOH e 

- ~OH~3a~~OHH~e nOTep~ 3neKTpoHa, L, B ~ C - noeTORHH~e AnR r ne 1.1. - n0nHbl~ K03$$~Lt~eHT norrtoureuaa $OTOHOB B aeurec'rae . 
AaHHoro aeuiec r aa / eM.I 41 r, B npeAnOnO>KeH~~ o noeTORHeTB~ Ben~4HHbIW npH $~KeHpOBaHHOM 

3Ha4eHHlo1 e, lo13 ypaBHeHHR /9/ nony-iaea 

~E H == E t [ 1 - cfe (E t ) 1 /5/ 
n ( €, x ) ::: W( €) 1 - e -p.x 

y /10/
- nOTep~, 06ycnoBneHHwe Hen~He~HoetblO y-eneKTpoMeTpa K H~3KO II 
3HepreT~4eeK~M 3neKTpoHaM,E - epeAHRR 3Hepr~R 3neKTpOHa

t 
Ha r ny6~He t, 

np(€'x) ::: W(t)(x ) . 
p. /11/


~E aep4J =: ~E + ~E /6/

T Y P 

TaKlo1M 06pa30M, 3aAa4a eBoA~TeR K onpeAeneH~1O K03$$~l\~eHTOB 
- 3$$eKT~BH~e nOTep~ 3neK~poHa Ha TOpM03Hoe ~3nY4eH~e, RBnRIO Çi(E\) BO Bce~ 06naeT~ 3Ha4eHH~ E1 > O. K03$$~LtHeHTW Çi MO>KHO 
ll.\~eeR eYMMo~ ~Y - noreps , oõycno aneauux Hen~He~HocTblO Y-eneKT npeAeTaBlo1Tb B B~Ae $YHKl\~~: 
pOMeTpa K H~3K03HepreTM4eeKo~ 4aeT~ eneKTpa TOpM03Horo ~3ny

4eH~R ~ ~P - 3HepreT~4eeK~X noreps BTOp~4HbIX e+e--nap. npl-1 
pae4eTe cneKTpa e+ e- -nap Aanee ~enonb3yeTeR nonHw~ K03~$~~~eHT 

ç t (E ) ~ nornOuteH~R $OTOHOB, 4TO n03BonReT npeHe6pe4b BKnaAoM npo~ee t 

COB paeeeRH~R B nOTep~ Ha TOpM03Hoe ~3nY4eH~e. 

Ben~4~Hbl ôE.y ~ ÔEp aupaxaorca 4epe3 ei : 

t E
 
_ f f X anj (e, li: ) dx : _ .
 rrie E ai 

~EJ (E , t ) - , fi. (f ,x) d f X. j -- 'y, P. 

1" E i '> Eai 

/12/ 
t:li~ E a e 

, E i < E ai' 
E N (E )

j e a e 

3Ha4eHlo1f1 3Hepr~lo1 3neKT.pOHa /i = e / ~n~ y -KBaHT-a 
e a . J (i ::: y), npH KOTOpOM AonR nlo1BHR, nOK~AalOl1lero paA~aTop, ~ 0,5%o o X 

/o~eHt<a nony-ieua Ha OeHO-BaHJ.1~· pa60T /6;71 /. 

Senlo14lo1Ha N • eornaeHo/ 5/, npOnOpl\HOHanbHaf iIl ( ( , x) = f [1 - f ( f )l; IIp «(, x ) = 2 ô.E o ( -, t - x ) • /7/
y y 2 N (E. ) ~ a i (E I ) g i (À , t .) P. (E i ) , /13/" t I m rm I 

rne E - cpeAHflfI 3Hepn1f1 3neKTpOHa Ha r ny6~He x, n j «(, x ) = rAe ai - 3$$eKT~BHoeTb nOrnOl1leH~f1 n~BHfI B paA~aTope, gi - 3$
= 3N - nnOTHoeTb 3HepreT~4eeKoro eneKTpa 'Y-KBaHTOB ~eKTlo1BHoeTb eo6lo1paH~f1 eBeTa Ha $OTOKaTOA $3Y, Àm - AnHHa Bonj(f,X)/3(
(j ~,y) Ir1n~ e+e--nap (j = p) Ha rny6~He x , ~ (f"/2, t - x ) 

o 

3
2 



P (E ) = t (E E} + 0,526 a (E + E ) (1 - e-tí ) HW) eOOTBeTeTBy~~à~ n6nOmeH~~ MaKe~MYMa eneKTpa~b~O~ 4YBeTB~
e e 1 e' 17 -t- e- k 

TenbHOeT~,~OTOKaTOAa ~3Y, - rny6~Ha tnoH Be~eeTBa B paA~a ot mi 
tíTope~ Ha KOTOpOM 4~eno 3neKTpOHOB n~BHH AOCT~raeT MaKe~My~a, /20/

(E + E eP i - eYMMapHW~ npo6er n~BHeBWX 3apHmeHHWX 4aeT~~ e 3Hepr~e~ e k) 
ln{x -E k - fi) dx J,Bwwe nopora 4epeHKOBeKoro ~3nY4eH~H. Ben~4~Ha P 1 HBnHeTeH npaK - E k t í ]+ [ 2E In 2E 17 - (m.+ 2E ) ]t ;.+2E 71 f

71 17 xT~4e,eK~ n~He~HO~ 4JYHKll~e~ GT 3Hepn~~ / P I, :::.. E I' /E k /paA. en , / , 
/8/ . ~'1' Ee;+E krne E k - Kp~T~4eeKaH 3Hepr~H/ AnH oõnac ru E i > eE k • Torna , npu-

H~MaH BO BH~MaH~e ~opMyny /13/, AnH ç, ~MeeM 
1 rne tí- = t 1 '(E e ' 2E 

TT 
+ fi), ti onpenenaer ca ~OPMYI10~ /17/. 

K03~~~llHeHTw gi onpeAeI1HI1Meb e nOMO~b~ ~OPMYI1We 
1

(E
i

)  • -', ',P (E ) , E. < E /14/
g (E ) E i 1 1 ai 

g i (E i ) E
k 

g (E ) z: const-e Kntmi (E i) /21/e ae i 6i i ' ' 

rAe K - K03~$~llJ.o1eHT nOrI10~eH~H eBeTa e AI1~HO~ BOI1HW À B paAJ.o1aB oõnac r a E < e E BenVl4~Hbl P. (K.:) onpenenaru-cs e nOMO~b~ mi - k 1 I rape, n - K03~~~1l~eHT npeI10MI1eHJ.o1'H paA~aTopa. 

CornaeHO Teop~~, I1~BHe~/8/ Ben~4MHa t paBHa 
<tJopMyn 

me 
p.y (Ey ). ~ 2Pe.(E y/2), /15/ E E 

t me :. K
i 

(_3_) In __e_, E
e 

> eE k' /22/
E k Ek 

t i(Ee,2E 7T+m) 
Et-m 

EeP (E ) ~ ti (E ' E ) +.r d t J 2t i ( ; , E ) _'!!. ,e e e 7T rr rAe K i (E) Y4~TbleaeT 3aB~e~MoeTb K03~~~1l~eHTa nOrI10~eH~H ~OTO/16/o 2E f k
TT 

HOB B THmeI1WX 3I1eMeHTax OT 3Hepr~~. 

rAe Bupaxeuae AI1H t me(E e) B 06I1aeT~ E e <.S. eE k n0I1Y4~I10eb rpOM03A
K~M. H~)\{e np~BOA~TeH annpOKe~M~py~~aH ~YHKll~H, KOTopaH XopOWO 

E1 + Ek orurcuaaer t me (E ) 80 Bee~ oõnacr u E e > 0,7 Ek :'et1 (Ei ' E 2 ) ~ ln---- , Cp. é.Q. ) /17/ 
E 2 + E'k 

( E e ) [ s , _~ _ 1,3 ]
t -:::. K1 -- In -- + , 2 • /23/

me E E (E e /E k) (E e /E k)- epeAHHH An~Ha npo6era 3neKTpoHa OT 3Ha4eH~H 3Hepr~~ E 1 AO k k 
3Ha4eH~H E 2,E 71 - noporoBaH 3Hepr~H 4epeHKoBeKoro ~3nY4eHHH, /8/ 
m - Maeea 3I1eKTpOHa, E (E + E k ) e-t - E k - epeAHHH 3HeprHH Ha oCHOBaHVI~ AaHHwx, nonY4eHHwx B pa60Te AI1H eB~Hlla, eAe'õ:&.t e 
3I1eKTpOHa Ha rny6~He t , Ee
 

npo6er BTOpH4HWX 3neKTpOHOB o~eH~BaI1eH no ~opMYI1e
 I1aHa olleHKa BeI1~4~Hbl Ki ( - - ) AI1H c auauoaux cr exon /PBO ÔK0I10 
Ek 

50%; Kp~T~4eeKaH 3Hepr~H E - 15 M3B/. Pe3YI1bTaTW 'np~BeAeHW 
kt 1 (2f ,E ) ~ 0,5267T ,~- (; - E ) /paA.eA./, /18/

7T B Ta6I1.1.t o AnH 06I1aeT~ E < E < O, 7E n e k 
rne to - paA~allJ.o10HHaH .qI1~'Ha B~~~eTBq B r. eM -2. 

$opMYI1a /18/ n0I1Y4eHa e nOMO~b~ 3Mn~p~4eeKo~ 3aKOHOMepHoeTH 11 t me ~ !- ti (E e' E 71) + ..!.. [1 - K 2 (E e )], /24/ 
2 ~AI1H MaKe~MaI1bHOrO npo6era 3I1eKTpOHa: \ 

, .... 6 I, - 2 /91 . rAe~ - epeAHee 3Ha4eH~e n0I1HOrO'K034J4J~llJ.o1eHTa nOrI10~eH~H ~OTO
R max - 0,52 E - 0,2'1 / r· eM / , /19/ Ir,.

I' HOB AI1H ~HTepBaI1a (2E -7- E e ), ~ (E e ) = ti (E e , n, )/P e (E e ).n 
rAe E - 3Hepr~H 3I1eK;TpQHa ~ M3B. , 

Pacueru no ~opMYI1e / 116/ np~BoAHT K eI1eAy~~eMY ·Bblpa)\{eH~~ AI1H 
P (~e ):' ' e 
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-3 

'Laõrnn.ra 2Ta6J.1Hu;a 

E e ' M3B 50' 100 150 2: 200
E e;Ek / Beute c r ao I 10 20 30 50 71 ,5 143 

-' 
a e ,M3B I ,5 2,2 2,7CBHHeu; I ,90 1,76 I ,66 1,59 I ,47 1,40 I ,33 

CB.cTeKno 1,75 I ,56 I ,44 I ,37 I ,30 I ,28 I ,26 

3HaqeHHH K 1 npn E e;E k ,== I orrpcncneau no <popMYJ:le 

K == t (E) /t' (E ); t ' == t 1
1 me k me k me me /l == 0,773' 

r,o.e t onp cne.naer c a COOTHOllIeHHeM /24/.ma 

8en~4~Ha t onpeAenHnaCb $opMyno~ 
my 

E
 
) - - 1 + t (-L),


tmy(E y - iL(E me 2 /25/ 
y 

Ha p~c.l nOKa3aHa 3aB~C~MOCTb ((E ) AnH y-cneKTpOMeTpa
t1 4 /2/

~3 CB~H40Boro cr exna Ma pK~ T<P-l TonU\~Ho~ 1 oan . en , ' /n 
= 1,65; K = 0,015; E k ~ 15 M38, E ~ 0,6 f3B/.a e 

8 oõnacr a 3Hepr~~ f. > ~n Ben~4~Hbl a i '= f i[ 1 - f, t «( i)] HB
nH~TCH $YHK4~HM~, cna~o 3aB~cHU\~M~ OT (i' 4TO n03BonHeT ~cnonb
30BaTb B paC4eTax no $opMyne /7/ cneAY~U\Y~ annpOKC~Ma~~~: 

. { ã i (E e ) , ~ i $ f ~ E e 
a i (fi ) :::. 

/26/
(i' fi$a i 1 

100 I I 

rne ã i (E ) - r aõynapyenuee
 
$YHK4~~. He 3aB~CHU\~e OT (i'
 

~
 8 cnY4ae, npeACTaBne~HOMe.; 
•.J Ha p~c.í, AnH 06nacT~ E e ~ 

.2: 50 M38 Ben~4~Ha _ã np~6n~3~
UM 

y9S r ensuo nO~ToHHHa: a y :::: 1 ,3 M38. 
3Ha4eH~H a AnH pa3n~4H~X E e e 
np~BeAeH~ B Ta6n.2. 

1/ 

90 ~I" 
PHC. I. 3 aBHCHMOCTb f, i (E i ) A.1U1

100 300 
Y-cneKTpoMeTpa c paAHaTopOM

EL(M3B) H3 CTeKna T~-I ,IJ;nHHoH 

14 pa,IJ;.e,IJ;. 

PaC4eT~ no $opMyne /7/ c ~cnonb30BaH~eM annpOKC~Ma4~~ /26/t np~BOAHT K cneAY~U\~M Bblpa>KeH~HM AnH ~E y ~ ~E p: 

. :-fit . E 1 -fl tãy e----)+te~E (E ,t),=--[(l-e )(1+1n- l : 'Y e . 
iL '. ay P. 

-p.t 

~E (E • t ) = 2ã (_.l!:.- e t + _e__ - 1) + (In (E e /2 ã 1 - t 1 x /27/ 
p e ep.+1 iL+ 1 e 

2 3 t
2 - }{ 

x [-Ft +}{- + (z a - --)(t
3 2 e p. 

/28/ 

rAe 

F == L to + ãy , /29/ 

}{ = F [In (2E ã ) - t - ~] + 2L t (D - C -1,26) +2 ãy (1 -In 2 ãy ) • 
e e /l o /30/ 

to - paA~a4~OHHaH An~Ha BeU\eCTBa B r/cM 2, Ben~4~Hbl ãe .,ãy ~ E e 
~3MepH~TCH B M3B, t - B paA.eA. 

~nH nerK~X 3neMeHTOB $opMyn~ /27/, /28/ cnpaBeAn~B~ BO Bce~ 

pa604e~ 06naCT~ 3Hepr~~ AnH AaHHoro cneKTpOMeTpa. ~nH TH>Ken~X 

3neMeHTOB K03$$~4~eHT nornoU\eH~R $OTOHOB /l(f) MO>KeT cy~ecTBeH

HO OTn~4aTbCH OT npeAenbHorq 3Ha4eH~H p. ~ 0,773. 8 3TOM cnY4ae 
Ben~4~Ha /l 3aMeHAeTCH np~6n~>KeHH~M B~pa>KeH~eM: . 

<iL > :: p.;' ( 2 K 1 (E,e) - 1] , /31/ 

rAe Kl onpeAeneHa B $opMyne /22/ /cM.TaK>Ke Ta6n.l/. 

~ 3. CPABHEH~E C 3KcnEP~MEHTOMI'~li~ Ha J,mc. 2 noxa aaaa 3aBHCHMOCTb aMnnHTYAbI curaane A = 1 . 
" - ~E3eep (E e , t) /E OT r oruuauu t MeAHoro /p~c. 2a/ ~ CB~H40Boroe 

/p~c.26/ KOHBepTopa. Pac4eT~ npo~~BOA~n~Cb AnH 'Y-cneKTpoMeTpa 
~3 CBIIIH~OBoro CTeKna MapKIII T<P-l c An~Ho~ paA~aTopa 14 paA.eA~2/ 
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PHC. 2. 3·aBHCHMOCTh aMnnli-" 

Tygbl em-narra A(t) = 1 l,SO 
- ~:4>ep(Ee .t ) /E e 1.IepeH[j 

(O 
KOffCKoro y-cneKTpoMeTpa OT ;~ 

~ TonII.U1Hbl t IB pago ert , I Meg- '!<
Horo lal 11 CBHHUOBoro 161 , 

~ .0,92 KOHBepToporr: i - 3KcnepH- dl 
MeHT anhHble gaHHble AJIH E e = 

/21o 1- 2 = 3,Z6 r3B ; ~--- - 3KC- lf61. 

nepHMeHTanhHble rranaue gnH 1
t' (pag. e~~ E e = 1 r3B, annpOKCHMHPO

uanaue Q:JopMynoH ~ = 
1 5 

= l , 8 t ' VE - 150 , r ~ e e 13 I 

E aup axae'rca B r-13B '; s e 
paC1.IeT no Q:J0pMYne 13/. 

J ",
1 

l5 a
[j 

tO

921 -:1 20 
:1 o,
 t:
 

t.8o 15 
u 

S100,84 [ :1 
I II I J 

5O 1 2 

t (pa~.e~.) 50 150 250 U n (.A.l3B) 

(ã .::: J M3B; ã y ~ 1,3 M3B; puc . 2a/ lt1 Am~ ~neKTpoMeTpa_ lt13 CTeK
e 

na SF -5 c Anlt1HO~ panaaropa 15 paA.eA-. / 31 /a e ~ 9 M3B-; ay ~4 M3S; 
p~c.26/. ~3 cpaBHeHlt1R c 3KCneplt1MeHTanbH~Mlt1 AaHH~Mlt1, npeACTaB

neHH~Mlt1 Ha TOM *e plt1CYHKe, Blt1AHO CornaClt1e paC4eTa .C ~KCneplt1

MeHTOM. - ': 
Ha plt1c.3 npenc.raaneuu cnexrpu 3$$eKTlt1BHbIX Macc ABYX Y-KBa'H"" 

TOB AO /plt1c.}a/ ~ nocne /plt1c.36/ BBeAeHlt1R nonpaBoK Ha ~Hepre
Tlt14eCKlt1e nOTeplt1. faMMa-KBaHT~, o6pa30BaHH~e B peaK~lt1lt1,rr~ + 

ü 12 + -+ 17°/180°/ + X nplt1 Pl7·....: = 3,81 f3B/c perlt1CTplt1pOBanlt1Cb 
c nOMO~b~ 90-KaHanbHoro Macc-cneKTpOMeTpa ~B3· O~~~ /ycTaHoBKa 
I I<t>OTOH1 I 12//. 

CYMMapHaR TOn~lt1Ha MeAH~X KOHBepTopOB, pacnono*eHH~X nepeA 
cneKTpOMeTpaMlt1, t ~ 1,2 paA.eA. ~3 plt1CYHK~ Blt1AHO, 4TO nocne 
BBeAeHlt1R nonpaBOK cpeAHee 3Ha4eHlt1e 3$$eKTlt1BHO~ Macc~ AOBonbHO 
XopOWO cornacyeTcR c Ta6nlt14H~MJ 3Ha4eHlt1eM Macc~: l7o - Me 30 Ha . 

nplt1BeAeM' B aakruoveune $opMynbl, onacueaouu-e. 3$$eKTlt1-BHble. no
r epa 3Heprlt1V1 3neKTpOHOB lt1 .y -KBaHToB, perac rpapyeraux ,y-;CneKT'
pOMeTpaMlt1 nonHoro nornO~eHlt1R: 

AE94>cP(E t).::: 2 6.E 94><P( E-y t - t ). 
o y Y' e 2' x' /321 

l:i<p<p . ~. _', 
6.E e (E .t ] - 6.E +ae(E ) , e HOH+ 

6.E.y+6.E p t /331/ 

rAe Ee(y) ~ 3Heprlt1R perlt1CTplt1pyeMora 3neKTpo~a.IY-KBaHTa/ B M3&, 
t - TOn~lt1Ha Be~eCTBa B paA. eA., t x - KOOPAlt1HaT.a ·T.04Klt1 KOHBep
Clt1lt1 'Y:-KBaHTa, 

6.E li oH ~ L to t (B - C - 0,57 + In E e ) /34/ 

- lt10Hlt13a~lt10HH~e nOTeplt1 3neKTpOHa, L, B lt1 C - nOCTORHH~e AnR 2 
AaHHoro Be~eCTBa 141 ,t o - paAlt1a~lt10HHaR Anlt1Ha Be~eCTBa B r . CM

\ -/1t E 1 -f-Lt 
6.Ey ::: __ [(1 - e ) (1 + in ~ - -) + te ]; /35/ 

f-L ~y /.I. 

-f-Lt • 
- I.L t e - 23

6.E p =:. 2 aa (---e + -- - 1) + [In (E e /2 a e ) - t]( - F t + 
/.1.+1 /1+1 3 /36/ 

-11 t 
t2 1 - e )( 2 ã _ li)J;+J{-+(t
2 f-L a f-L 

J{=2Lt (B-C-1,26)+F(ln(2E ã )-t-~J+2ã (1-ln2ã); /37/
o e e JL 'y .y 

F = L to + a. ,y /38/ 
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I'
J. 
l' 

~ _ ROnH~~ K03~~~UMeHT nOrJ10~eH~R ~OTOHOB B Be~eCTBe 
1 -/paA.eA.- !, Ben~4~Hbl a 111 ay /~opMyna /26/ / Y4~TI)IBaIOT Hen~e	 t! 

IHe~HocTbY -cnekrpoaeroa ~3-3a _norno~eH~R CBeTa B paÀ~aTope_,
 
E ~ Eee- t - 3Hepr~H 3neKTpOHa Ha rny6~He t. AnR TRmen~X 3ne


tMeHTOB Ben~4~Ha fl ::::: 0,773 3aMeHReT-CR Bl:ilpa)f{eH~eM fl/{2K 1(E e ) -1], J 

.rne Kl onpeneneua B ~opMyne /2.2/. 3Ha4eHIi1R K 1(E e ) AJ1R pa3n~4 ~ 
H~X Ee npli1BeAeH~ B Ta6n.l.	 i 

I 
I 
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PYKon~Cb nocTyn~na B 1i13AaTe~bCKIi1~ oTAen 
2 AeKa6pR 1987 rOAa. 

A6paaMHH X.Y. H AP. Pl-87-853 
BoccTaHoBneHHe 3HeprHH 3neKTpOHOB' 
H raMMa-~BaHTOB B raMMa-cneKTpOMeTpe 
nonHoro nor~omeHHH 

Ilorrynena lPoPMYna, n03BonHWm;aH BhIl.IHCnHTb no-repu 3HeprHH 
B Bem;eCTBe,

. 

nepeA raMMa-CneKTpOMeTpOM nonHO-'
I 

pacnono~eHHoM 

1'0 nornom;eHHH npH H3MepeHHH 3HeprH:H 3neKTpoHóB H raMMa
I<BaHToB. <I>opMyna Yl.IHThIBaeT r axxe HenHHeHHOCTb raMMa-CneKT
pOMeTpa K HH3K03HepreTHl.IeCKHM H raMMa-KBaHTaM. 3ne~TpOHaM 

Pa60Ta asmonnena B Jlaõop a-ropaa BhlCOKHX 3HeprHH üH5IH. 

Ilpenpaar Ü6"beJlHHeHHOrO HHCTHTyra anepasrx HCCJ1eJlOBaHHH. ,Uy6Ha 1987 

rrepeBOA Ü.C.BHHorpaAOBOH 

Abraamian Kh.U. et aI. Pl-87-853 
Reproduction of Electron and Gamma-Quantum 
Energy in Total Absorption Garnrna-Spectrometer 

The formula allowing one to calculate energy losses in 
the matter, placed in front of a total absorption ~-spect
rometer, in the measurement of electron and y-quantum ener 
gies, has been derived. The formula also takes into acco
unt nonlinearity of the ~-spectrometer to low-energy elect 
rons and ~-quanta. 

The investigation has been performed at the Laboratory 
of High Energies, JINR. 

Preprint of the Joint Institute for Nuclear Research. Dubna 1987 
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