


~ P M  MCflOflb30BaHMM flPOTOHOB, BblBeAeHHMX M3 YCKOPMTeJlR, WCTO 

H ~ O ~ X O A M M O  3HaHMe MHTeHCMBHOCTM MflM ~ p y r o f i  K O ~ ~ M ~ ~ C T B ~ H H O ~ ~  Xa- 

PaKTePMCTMKM IlepBMqHOrO f l yqKa,  fl03TOMY flyqOK MeflaTeJlbHO flOCT0- 

RHHO MOHMTOPMPOBaTb. ~ P M ~ O P  AflR YOHMTOPMPOBaHMR AOJlMeH OTBe- 

q a T b  T ~ ~ ~ O B ~ H M R M  ~ ~ M H ~ ~ ~ H o c T M ,  C T ~ ~ L I J ~ ~ H O C T M  BO BpeMeHM, HeMCKa- 

MeHMR I l y q K a .  

Bb160p MeTOAa MOHMTOPMPOBaHMR 3aBHCMT flpeMAe BCerO OT YpOB- 

HR IlflOTHOCTM flOTOKa flpOTOHOB. B M M ~ O B O ~ ~  flpaKTMKe IlPMMeHRDTCR 

AeTeKTOpbl B T O P M ~ H O ~ ~  3MMCCVM, MHAYKuMOHHMe MOHMTOPbl, MOHM3auM- 

OHHble KaMepbl M A p y r M e  CMC'reMbl, OAHaKO H H K ~ K O ~ ~  H3 MeTOAOB He 

RBflReTCR YHMBepCaflbHblM. C.yu(ec~@eHHble AOCTOMHCTBa AaeT flpMMeHe- 

HMe M O H M ~ ~ ~ M O H H O ~ ~  KaMepbl, flpeMAe BCerO 6 n a r o ~ a p n  UMPOKOMY AMa- 

f la3OHy PerMCTpMpyeMbIX ypo~ t ie f i  TOKa, ~ 0 p o L l e f i  C T ~ ~ M ~ ~ ~ H O C T M ,  He-  

3aBHCMMOCTM OT ~ O P M ~ I  MMflyJlbCa M OT flpOCTpaHCTBeHHOr0 PaCf lpeAe- 

JleHMR flJlOTHOCTM flOTOKa flPOTOHOQ B f l y q K e .  

H ~ A O C T ~ T K O M  0 6 b l q ~ 0  flpMMeHReMblX MOHM3auMOHHMX KaMeP RBJlReTCR. 

orpaHMqeHMe B e p x H e r o  n p e A e n a  ~JIOTHOCTM noToKa,  c ~ ~ 3 a ~ ~ o e ' c  

0 6 b e ~ ~ o f i  p e ~ o ~ 6 m a ~ ~ e f i  M O H O B / ~ / ,  M T P Y A H O C T ~  p a c r e T a  ~ T O ~ O  o r -  
PaHMqeHMR AflR MMflyflbCHOrO M3flyqeHMR C AJlMTeflbHOCTbD MMflyJlbCOB, 

C O M ~ M ~ P M M O ~ ~  C BpeMeHeM c o 6 ~ p a ~ ~ ~  MOHOB. UenbKl H a c ~ o R u ( e f i  pa6o- 
Tbl 6blfl0 IlpeOAOJleHMe YflOMRHYTblX T P Y A H O C T ~ R  M p a 3 p a 6 0 ~ ~ a  MOAeflM 

M O H M ~ ~ ~ M O H H O ~ ~  KaMepbl, f lpMroAH0f i  AflR MOHMTOPMPOBaHMR flepBMW40- 

r 0  I lyclKa IlpOTOHOB, BblBeAeHHblX M3 4 a 3 0 ~ p o t i a  nfln OHflH B MMflyJlbC- 

HOM PeMMMe M B peML4Me.C B P ~ M ~ H H O ~ ~  ~ ~ c T R M K o ~ ~ .  

C O ~ ~ ~ C H O  TeOpMM 0 6 b e ~ H 0 f i  P ~ K O M ~ H H ~ ~ M M ' ~ / ,  ~ @ ~ K T M B H O C T ~  CO- 

6MpaHMR MOHOB B f l f l ~ ~ ~ ~ - f l a p a f l f l e f l b H ~ f i  M O H M ~ ~ ~ M O H H O ~ ~  KaMepe flpM 

4 
r A e  a = 2ad q / 3 e k l k & J 2 ;  d - MeM3fleKTpOAHOe PaCCTORHMe; U - Ha- 

IlpRMeHMe MeMAy 3fleKTpOAaMM; q - flflOTHOCTb M O H O O ~ ~ ~ ~ O B ~ H M R ;  a - 
K O ~ @ M ~ M ~ H T  P ~ K O M ~ Y I H ~ ~ H M ;  e - 3apRA 3JleKTpOHa; k 1, k 2  - "08-  

BMMHOCTM COOTBeTCTBeHHO flOJlOMMTeflbHblX M OTpMuaTeflbHMX MOHOB. 

~ P H  BblBOAe @ 0 p ~ y f l b l  6blfl0 flPMHRT0, qTO MOHM3auMR PaBHOMepHa 

IlO 0 6 b e ~ y  r a 3 a ,  q T 0  MOXHO f l p e ~ e 6 p e q b  ~ M @ y 3 M e f i  M BJlMRHMeM pe- 
K O M ~ M H ~ ~ @ ~ M  Ha I~POCT~~HCTB~HH~I~~ 3apRA M q T 0  BCe 0 ~ ~ 0 6 0 M ~ a e ~ b l e  

3f leKrpOHM YCfleBaDT C03AaTb OTpMuaTeflbHble MOHbl. 00p~yJla XOpOLlO 
~ O A T B ~ P M A ~ ~ T C ~  flpM IlflOTHOCTM MOHO- 

1 



I
 

I
 

I
 

h
U

 
-

I
 I
 

I
K

 
K

h
 
a

0
a

J
 

m
x

~
m

 
z," 

5, 
I-,, 

I
-
P

 
Y

 c
 

-
h

O
U

 
r

m
 

o
a

m
~

x
u

 
s
 

Q
, 

w
o

Q
,
n

Q
,
 

n
 

m
 

~
z

m
n

 
)s

 c
 

m
o

o
 

u
 

0
 

3
I
I
-

P
I
-

0
 

Y
Q

I 
P

O
O

C
O

C
 

m
x

 
Q

, 
n
 

Q
, 

s
 

I
X

C
I

I
X

 
r

a
 

m
a

 
o
 

s
 

x
s

~
,

x
m

m
 

s
 
I
 

m
u

3
 

x
 

Q
Q

, 
S

O
T

h
I

O
 

C
T

 
Y

K
h

U
 

P
 

h
 

P
U

C
m

S
I

-
 

S
IG

 
h
 

0
2

0
 

x
m

 
m

 
m

m
r

m
 

s
s

 
O

X
 

a
 

m
 

I- 
a
3
 m

 I
 

0
0

 
U

S
 

C
X

I
O

I
-

 
s
 
I- 

x
~

,
x

u
m

 
n

u
 '

a
o

~
u

v
x

 
@

o
m

 
s

m
o

m
x

 
I- 
Y

 
r

<
&

z
r

o
w

.
n

o
 

m
 

m
 I
 

o
 

m
s

*
 

I
-

m
m

m
o

 
P

U
4

 
,I-U

,.L
 

- 
U

 
m

 
J 
a
 

s k
 

ffl 
u

 a 
2 2 
ffl 
a
 

b
 x 

x X P 
cO 

T
 

x
a

 
0
 

b
 

a
J

c
r

 
Z

E
a

J
 

X
U

P
 

a
 

r 
;;.. 
a

2
5

 
b

t
e

X
 

A
b

r
n

 
L

'u
 

o
m

1
 

a
 
a
 
1: 

.
m

x
 

Q
I 

%
7
 

ID 
0
 

G
I

 .E 
5
 

a
 

P
lw

 x 



w
 

s
 

a
 
I
 

IS
 

m
 I
 

O
Y

m
 

I
J

U
 

9
 
h
 

c
 c

 
0, 

m
 

D
 

I
-

S
I

 
X

U
1

 
o

o
w

 
m

 
I
 

s
 ,s

 
c
 

P
O

 h
 

o
x

n
 

L
a

x
 

a
 
h
 

0
 
E

 
C

 h
a

 
Y

 U
 

m
 s
 s

 
Y

 U
E

 
J

I
~

 
h

a
m

 
C

E
O

 
n
 m

 
o

w
n

 
L

C
E

 
0

 
0
 

I
 -

C
 

I
S

U
 

O
I

-
s

 
I- 

U
 

0
 
0
 s

 
P

Y
 I- 

C
 
U

 
U

 
0
 
0
 

g
s

z
 

0
 

s
 

I- 
m

 1
-
4

 
0

 
Y

 
C

z
w

 
s
 
U

 #
S
 

k
o

m
m

 
U

 
I- 

0
1
s
 

m
 

I
 

o
 
o
 

m
 

+
X

I
-

 
0

 n
 w

 w
 

C
C

J
3

 
C

O
U

I
 

Y
m

I
 

a
 
s
 P

w
 

S
I
-
 

u
 

I
 

P
a

 w
 

w
 w

 
c

m
&

Z
 

I- 
P

 
s
 h

a
 

x
u

0
 

o
w

1
 

r
 
5
I
-
 

0
 

Q
 

9
 P

C
 

U
C

O
 

0
 

U
 

c
 

m
w

 
s
 

m
 

u
 Q

 
0

2
9

 
m

r
u

 
0

 w
 0

 
Q

J
E

 
C

 
h

a
 

E
P

 
x

 
m

 
w

 
<

s
5

 
m

 
m

 
h
 s

 
1
s 
I
 

s
o

w
 

X
I

*
 

W
T

Y
 

*
n

s
m

 
w

 P
I
-
 

r
 
0
 

m
 I- 

m
 

s
 m

 
a
 o

 
m

 
I

C
Y

 
w

 
7
 

P
S

 h
 

m
t

-
c

 
U

 
0

 
0

 
0
 

m
I

L
 

m
 o
 

s
 
Y

 
U

 
U

 

I 
x

a
 

0
 

3
s

 
I
 

m
x

 
I- 

w
w

 
m

 
S

T
 
P
 

1
0

,
 

w
 

S
U

 
0

 

E
iw

<
s

 
c

s
 

s
 

m
 1
%

 5
 

a
 

m
 J
 

-
E

 
s
 m

 P
O

 
I
 

w
 C

 
m

m
r

m
 

0
 

S
Q

 
P

W
 P
I
-
 

O
O

C
U

 
I

-
I

m
Y

 
Y

I
I

O
 

w
 w

 
k

5
 :g 

U
S

I
U

 
3

-
U

O
 

5
 

\
I
-
 

D
'

 
w

 
I
 

W
I

 
I
 

ca 
r
 

$
3

4
 "U 

s
-4

 
m

c
r

c
 

2@
1a%

 
Y

 
-

m
a

 
m

 a
m

 P
 

*
Z

Q
C

 
0
 

$2 ir
 

5
s

z
a

 
C

 
s
 
P

S
 

3
C

I
 

U
 Y

 
m

s
s

 
m

w
s

n
 

0
 
P

3
U

 
X

 
Y

m
 

O
O

~
I

 
I- 

C
 

w
 

0
 

P
Y

 
n
L
 

0
 

C
 
9

1
s
t
-
 

E
 
0
 

g
g

k
 

IS
 s

 
I
 

- 
o

x
w

 
= 

Y
S

I
-

 
= 

E
n

 
2 

:
E

m
 
I
 

w
 

s
 

u
a

m
 
I
 

m
s

y
 

a
 

g
 

P
I

T
 

m
h

 5 
u

m
c

 
I
 

d
 

- 
w

a
s
 

P
 

m
 

r
m

~
 

c
 

I- 
S

Q
E

 
U

 
m

 
E

t
o

a
 

m
 

Q
 

w
o

I
-

 
P

 
P

O
U

 
m

 
r

m
 

r 
$

 
m

o
n

 
s
 

I
 

m
 

a
 
I
 

0
 

o
n

2
 

w
 

L
 

X
I-

m
 

m
 

0
 

O
U

I
-

 
I- 

= 
S

O
U

 
U

 
I
,
S

 
.
I
 

=
+

w
a

r
n

 
g
 

S
O

U
S

P
 

X
E

 
X

I-
 

0
 

m
c

a
w

u
 

P
 

5
P

O
 

s
 

S
T

w
O

P
 

W
w

Q
Y

C
 

O
J

~
U

 
Y

 
.

U
S

 
-

0
 

P
m

 
I- 

Z
E

s
c

m
m

r
 

e
w

 I- 
E

 
r

u
 -

,
S

Y
 

~
m

o
\

w
s

S
 

g
Y

 I
4

I
3

I
-

 
m

\
u

 
m

 
Y

S
 

a
m

0
 

m
 

t
-

w
n

u
m

 
Y

O
Y

C
U

O
Y

 
O

L
w

h
 

S
O

 

I-Z
8
 I

r
s

 Q
C

 
Q

O
 w

 
a

w
O

O
I

C
O

 
s
 m

 
I
 

m
 I-*:*.z 

w
a

w
o

n
m

h
 

J
U

J
C

 
W

P
 

m
m

u
 

n
 

I- 
x

c
m

a
~

w
w

 
m

 y
a

 u
 m

 s
x

 
s
 

E
C

X
 

O
P

 
w

m
w

 
L

C
 

m
r

r
 

a
 

1
1

 
s
 

0
0

1
 1 

X
I

 I
-

I
m

w
 

m
w

h
r

m
u

 
P

u
x

o
m

w
 

s
 

a
I

-
Y

P
 

W
X

I
-

 
O

C
 

o
a

v
v

 
u
 

u
x

m
 

\
m

 
I
P

~
I
P

 
s

o
 

S
I

 
I

-
S

~
I

L
D

~
 

U
3

Y
w

\
a

 
o

m
o

c
 
I
 

I
m

I
-

w
a

x
 

m
s

 
u

s
w

 
S

I
-

~
~

I
Z

 
I

-
Y

S
P

~
~

 
Y

m
I

E
s

c
 

8 
w

 U
W

 L
 

~
c

m
m

u
 

9
 w

 P
m

 
Q

 a
 

"g
z

s
 
I
 

X
I

P
I

-
m

a
 

m
o

t
m

~
c

 
I
-
c

u
 

m
m

 
a
 

m
 -

3
m

 
J

U
Q

~
 

I- 
U

 
0
 s

 
U

 
m

h
s

x
 

u
 

P
r

 I- 
o

\
w

 
0
 
U

 
I- 

S
I
-
o

o
s

P
,
n

 
P

O
 I
 

P
L
D
 

C
 
0
 
I- 

C
4

b
 

C
O

 
\
 

a
 

c
m

 
. 

s
 

.
C

O
,

S
U

 
I

a
 

Y
S

S
 

m
m

a
~

r
~

 
m

 9
 
I
 

h
a

 
O

c
w

C
P

m
 

m
a

n
.

 
a

x
 

m
I

w
O

r
 

P
 

=
L

o
.

 
t

o
n

m
o

s
s

 
O

T
S

I
-

 
I
 

o
w

 
h

Y
i

5
 

X
P

S
I

O
~

 
o

w
 

a
w

 0
 

s
w

n
I

-
S

Y
 

IW
 

u
 3
 m

 
s

w
 

m
o

x
 

I
-

P
m

P
 

s
 

U
C

O
w

O
u

 
0
 

P
I

U
O

 
I
 

m
 o
 

I
-

O
I

-
S

Q
O

 
O

I
Y

 
9

U
 

E
O

w
O

I
-

s
 

C
S

I
-

L
U

C
 



Mbl ~ O ~ b l T a J l M C b  H a  OCHOBe 3KCllepMMeHTanbHMX ~ H ~ W H V I ~  3 & $ e ~ -  
TMBHOCTM f OueHMTb BKnaA B  C B O ~ O A H ~ I X  3neKTpOHOB no @ 0 p ~ y n e  

r A e  @ - AOnR 3JleKTpOHOB, H e  0 6 p a 3 y w M x  OTpMuaTeJlbHMe MOHbl; B e -  

n v l r w a  f '  p a c c r M T b l e a e T c R  no @op~yne  /I/, B K O T O P O ~  B M e c T o  B e -  

nvlrv lHM a u c n o n b a y e ~ c ~  a '  = (1 - B )  a .  n p ~   TOM Ansl n p o c T o T b l  , 

B b l r k l ~ J l e ~ ~ R  nOJ la ranOCb,  qTO ~ & $ ~ K T M B H O C T ~  c 6 0 p a  3neKTpOHOB pas- 
HReTCR eAMHMue. Pe3yJlb~a~M BblrM~Jle~Mfi ~ b l 6 0 ~ 0 ' i ~ b l ~  3 ~ a q e ~ M p  @ 
np imeAeHb1  B ~ a 6 n .  2. B ~ e i  Me n p e A c T a s n e H b 1  s ~ a r e ~ ~ ~  C B O ~ O A H O -  

r o  npo6era s n e K T p o H o s  A ,  p a c c w T a H H b l e  c o r n a c H o  aop~yne:  

r A e  d - MeM3JleKTpOAHOe PaCCTORHMe. 

C ~ ~ B H ~ H H ~  IlOJlyYeHHMX HaMM 3 ~ a r e ~ M i  A C AaHHblMM p a 6 0 ~ b l  /6/ 

Ansl s n a M H o r o  ~ o a ~ y x a  n o ~ a 3 b l e a e ~  MX H e n n o x o e  c o r n a c M e ,   TO A a -  

e T  OCHOBaHMe HaAeRTbCR H a  I lpaBOMepHOCTb OueHOK B  M TeM CaMblM 

A&T B03MOMHOCTb BBeAeHMR C O O T B ~ T C T B Y ~ ~ ~ ~  I lOnpaBKM npM p a C -  

r e T e  ~ & $ ~ K T M B H O C T H  C O ~ H P ~ H M R  MOHOB. 

O T H O W ~ H M ~  TOKa HaCbqeHMR KaMepM K TOKY IlPOXOARqMX r e p e 3  

H e e  npOTOHOB, XapaKTepM3yrou lee '4yBCTBMTenbHOCTb KaMepbl, MOMeT 

6 ~ ~ b  O n p e A e n e H o  no @op~yne:  

n -  r M C n 0  MeM3JleKTPOAHblX IlPOMeMYTKOB; W - 3 H e p r H R  M 0 ~ 0 0 6 p a 3 0 l 2 a -  

HMR /AnR BO3AyXa  W = 34 3B/. 
T O ~ H O C T ~  OnpeAeneHMR rYBCTBMTenbHOCTli l  KaMepM no @0p~yne  

/4/ O r p a H M r e H a  TpYAHOCTbH) OqeHKM BeJlMrHHbl L, KOTOpaR O T n M W e T -  

CR OT T O P M O ~ H O ~  C ~ O C O ~ H O C T M  S IlPOTOHOB B BO3AyXe  I l peMAe B C e r O  

B CBR3M C BO3MOMHblM HenOnHbIM paBHOBeCMeM AenbTa-3JleKTpOHOB, 

a TaKMe HanMrMeM I lpOAyKTOB RAePHblX p e a ~ q k l i ,  IlpOMCXOARqMX B 

BO3AyXe  M B M a T e p M a n e  3neKTpOAOB.  E c n ~  I lPMHRTb. = S, TO PaC-  

CrMTaHHaR no @ 0 p ~ y n e  /4/ r yBCTBMTenbHOCTb k = 12 ? 1. 3 ~ c n e -  
PMMeHTanbHOe 3 H a W H M e  ~yBCTBMTeJlbHOCTM, I l O n y r e H H O e  KaK OTHO- 

L U ~ H M ~ ' H ~ ~ O C ~ ~ ~ C T B ~ H H O  M3MepeHHOrO 3HareHMR TOKa MK K TOKY n p 0 -  

TOHOB, OnpeAeJleHHOMy no aKTMBHOCTM anIOMMHMR, COCTaBJlReT k = - 
= 15 + 1,5. O6a 3 ~ a r e ~ m - i  j 3 ~ c n e p ~ ~ e ~ ~ a n b ~ o e  M p a c r e ~ ~ o e /  6 n ~ s -  
KM. O A H ~ K O  BBMAY HenpaBOMepHOCTM 3aMeHbl J ~ M H ~ ~ H O ~  3HeprMM B 

@ 0 p ~ y n e  /4/ T O P M O ~ H O ~  C ~ ~ O C O ~ H O C T ~ I O  IlPOTOHOB, C n e A y e T  OTAaTb 

n p e A n o r T e H M e  3 ~ c n e p ~ ~ e ~ ~ a n b ~ o ~ y  M e T o A y ,  ~ . e .  r p a A y M p o s K e  MK, 
H a l l  MMep, aKTMBa4MOHHblMM MnM, 60nee TOrHO,  CreTHblMH MeTOAa- 

MM 731. n p ~  OnpepeneHMM r p a p y ~ p o s ~ o i  a 6 c o n ~ ) ~ ~ o i  r y e c r s n r e n b -  

HOCTM H e  T ~ ~ ~ Y ~ T C R  3HaHMR HM ~ & $ ~ K T M B H O ~ ~  J ~ M H ~ ~ H o ~  I l e p e A a r M  

3HeprMM,  HM TOrHOrO 3HareHMR MeM3neKTpOfiHOrO PaCCTORHMR. OA- 
HaKO I lnOTHOCTb BO3AyXa  AOnMHa YrMTblBaTbCR, n03TOMY H ~ O ~ X O A ~ ~ M O  

M ~ M ~ P R T ~  a ~ ~ o c @ e p ~ o e  AasneHMe M T e M n e p a T y p y  ~ o a ~ y x a .  A n g  onpe- 
AeneHMR T e M n e p a T y p b l  HenOCpeACTBeHHO B UK ~ ~ 0 6 ~ 0  BOCnOnb3OBaTb-  

CR TePMMCTOPOM , IlOMeUeHHblM BHYTPM KaMepbl. 

Y Y B C T B M T ~ ~ ~ H O C T ~  KaMepbl MOMeT 3aBMCeTb OT KOnMreCTBa Ma- 

T e p M a n a ,  H a x o A R q e r o c R  nepea ~ e i ,  ~ . e .  M OT M e c T a  nonomeHMR Ka-  

Mepbl. ~ O ~ T O M Y  OnpeAeneHMe qYBCTBMTenbHOCTM MK AOnMHO npOB0-  

A M T ~ C R  B T e x  me y c n o B M R x ,  B KaKMx n p e A n o n a r a e T c R  ee 3 K c n n y a -  ' 

TaqMR. 
B n y r K e  n p o T o H o s  KaMepa  aKTMBMpyeTcR.  nocne ~ e c n r ~ o i  s K c n -  

JlyaTaqMM TOK KaMepbl 3 a  C r e T  MOHM3aqMM IlPOAYKTaMM aKTMBaqMM 

BO3POC A 0  15 nA, r T 0  eqe H a  6 nOpRAKOB HMMe TOKa, M314epReMOrO 

npM n p o x o M A e H m  n y r K a  n p o T o H o s ,  M n p a K T n r e c K n  He  C K ~ ~ ~ I B ~ ~ T C R  

H a  TO'4HOCTM M ~ M ~ P ~ H M ~ .  

M3 IlPOBeAeHHblX M C C ~ ~ A O B ~ H M ~  MOMHO C A e n a T b  C n e A y W M e  BblBOAbl: 

1. AnR MOHMTOPMPOBaHMR TOKa n e p B M r H O r 0  n y r K a  npOTOHOB, Bbl- 
BeAeHHblX M3 @ ~ ~ O T P O H ~  OUflM, BO3MOMHO MCllOJlb30BaTb TOHKOCTeH- 

HYH) MOHM3auMOHHYIO KaMePY C MeM3neKTpOAHbIM PaCCTORHMeM, H e  ripe- 

BbWaWMM HeCKOJlbKMX COTeH MMKPOMeTpOB. 

2. P a c r e ~  ~ & $ ~ K T M B H O C T M  ~ 0 6 M p a ~ k l R  MOHOB B Y ~ O M R H Y T O ~  BbWe 

M O H M T O P H O ~  KaMepe  MoMeT 6 b 1 ~ b  n p o B e A e H  c noMoqbto K ~ ~ C C V I ~ ~ C K O ~  

@op~ynu Ansl H e n p e p b l e H o r o  ~ 3 n y r e ~ ~ ~ , n p ~ r e ~  B cnyrae MMnynbcHo-  

r0 BMBOAa 6'23 PaCTRMKM C n e A y e T  YWlTMBaTb  I lnOTHOCTb M 0 ~ 0 0 6 p a 3 0 '  

B a H m  B m n y n b c e  ~ 3 n y r e ~ ~ ~  M B B O A M T ~  nonpamy Ha H e n o c p e A c T -  

BeHHOe ~ 0 6 M p a ~ M e  3neKTpOHOB. m R  KaMepbl C MeM3neKTPOAHblM PaC-  



CTORHMeM d = 0,5 MM OMMAaeMOe 3 H a W H M e  AOflM ~ ~ ~ ~ K T P O H H O ~ ~  CO' 

c ~ a B f l R l 0 L p f i  = 0,4. H ~ O ~ X O A M M O  TaKHte YllMTblBaTb I lpOCTpaHCTBeH- 

H o e  p a c n p e A e n e H M e  nnoTHocTM n o T o K a  r a c m u .  
3. M O H M ~ ~ ~ M O H H ~ ~ ~  KaMepa  C MeM3fleKTPOAHblM PaCCTORHMeM 0,5 MM 

M HanpnmeHMeM n M T a H w  450 B 0 6 e c n e r ~ ~  n p a K T M r e c K M  n n ~ e f i ~ b ~ f i  pe- 
MMM PerMCTpauMM TOKa npOTOHHOr0 Ily'iKa A 0  100 MKA npM BblBOAe C 

~ ~ C T R M K O ~ ~  M A 0  5 MKA - 6 e 3  paCTRMKM, npM MCnOflb3yeMOM B HaCTO- 

q e e  epeMR p a c n p e A e n e H u M  n n o T H o c T M  nywa.  f l p ~  EI~ICWMX ~ H ~ ~ ~ H M R X  

nflOTHOCTM TOKa Cf leAyeT  Y W T M B a T b  H e f l M H e f i H ~ ~ ~ b ,  CBR3aHHYlO C pe- 
K O M ~ H H ~ ~ M ~ ~  MOHOB, n M 6 0  npMMeHRTb KaMepY C eqe MeHbUMM MeM- 

3fleKTPOAHblM PaCCTORHMeM. 

4. M ~ O J - I R ~ M O H H M ~  MaTepManbl, HaxoARqMecg  e KaMepe  Aame BHe 

OCHOBHOrO I l y r K a ,  AOflMHbl 0 6 f l a ~ a T b  B ~ I C O K O ~ ~  ~ ~ A M ~ ~ M O H H O ~  C T O ~ ~ K O -  

CTblO / K e p a ~ M K a ,  CTMflaH, IlOflMMMMAHaR n f leHKa/ .  

I nafo m w  nomropnpwrnn T o u  ~wa(ynnoro nporonnoro nywa @rorpom 
~aoa6ol.lm ).Dm p- w o m 8 a w ~  wwepa /nK/ c w c r a n c r r w  
aaaow~ 0,8 m. 

lyc.ruwm pa6owx wnpl~~mA 400 +700 B #wrp. noarrnmr nporol)trb ns- 
weparnu rolu c -uacrrm &pawn ns xyme 95% npw nnornocrw TO- 

u pamnowspcux - meamam WUQD nporonom n a g w  10 ruA/olg. 

1. B a r r e t  P.J. e t  a l .  - Nucl .  I n s t r .  and Meth.,1975, 129,p.441. 
2. Boag J .  W., W i  1 son T.  - B r i t .  J .Appl . Phys . ,1952,3, p. 222. 
3. AbRqeHK0 B.M. M Ap .  C o o 6 u e ~ ~ e  OMAM, 13-87-371, A y 6 ~ a ,  1987. 
4. G r u t t e r  A.  - I n t .  J .Appl .Radiat .  I s o t .  ,1982, v.33, p.725. 
5. M E ~ H O B  B . M .  Kypc A03MMeTPMM. M.: A T O M M ~ A ~ T ,  1970, C.71.  

6. K u f f e l  E.  - Proc.Phys.Soc., 1959, v.74, Pt.3, No 477, 
p.297. 

Zielczynski M., Shlshkin A.L. Pl3-88-142 
An Ionizat ion Chamber fo r  the Beam Honitorlng 
o f  660 M e v  Protons Extracted from JINR Phasotron 

A f ree a i r  lonlzat lon chamber (1C) w i th  an interelectrode spacinq o f  
0.8 mn has been constructed i n  order t o  check a possibi l  i t y  o f  using the 
ionizat ion method f o r  monitoring the external photon beam o f  phasotron. 
Ion  co l l ec t i ve  e f f ic iency o f  the i C  i s  biqqer than 95% when current density 
o f  the proton b u n  i s  of about 10 r n k A / d  and when a voltaae appl led t o  the 
chamber i s  I n  the 400 t o  700 V ranee. Experimental and calculated values 
o f  the e f f ic iency and the sens i t i v i t y  o f  the I C  are compared. It i s  shown 
that a discrepancy i n  ra t ra t i on  character ist ics o f  I C  can be explained by 
contr ibut ion o f  f ree electrons. In the chamber considered the cont r ibu t ion  
reaches 30% o f  electron nunber I n i t i a l l y  created. An experimental sens i t i -  
v i t y  o f  the chamber i s  close t o  the calculated one. 

The invest igat ion has been performed a t  the Laboratory o f  Nuclear 
Problems, JINR. 
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