
 539.12; 539.17 

.

. .

.

61050, . , . e , 7, e-mail: Kulish@kart.edu.ua

 17  2006 .

 ( )

. 0p 3p  (

30 ,0,0, ppp ) .

1JJ . .

.

3
 - . ,

. J p

164J
p .

( ),
3

 - .

: , , , , , , .

. )1(JJ ,

, , l2

Mp /  ( 4p - , M , ); lJ

 ( ) 2/1lJ ).

.

, - ,

.  [1] ,  (

) : 1) ; 2) 

; 3) .

 [2-4] , ,

, , ,

.

, 3  - 

.  [1, 2] 

.  (  [3] 

 [4]), . .

.

 [1].  [1] 

 [1] .  [1] ,

qpf ,  ( 4p ;

21 qOqOpJ pJqOqO 21 21 qqq ,

212121 , qqqqOpJqOqOqOpJ ).

 ( .13), ( .14), ( .23), ( .28) .

q .

22 ,
~

, qpfqpf 2,
~

, qpqfqpf  [1]. qpf ,

2p pq .

65
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 746,  2006 Å.Â. Ðûáà÷óê

ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 4 /32/ Íåïðîòèâîðå÷èâàÿ ìîäåëü âçàèìîäåéñòâèé...



qpf ,1

2

2

2

p
q

pq
C ,

(1) 

C  - . - q 0,0,0,0qq .  (1) 

22

0
1 ppC . 2C .  (1) 22

0 pp .

1

1

4

2

2

2

2
1

1
,

n

n

ap
q

pq
C

qpf , (2) 

a  - , 1n 11n , 2C .

qpf ,1 0q

 ( .23), ( .28) qpf ,1 0,0,0,0qq 0m 3m .

:

22

2

2

30 2,sin,cos rp
q

pq
rprp .  ( .23), :

2

00
44

1

30130
30

11

30

30
sincos4,0 d

ar

drr
ppqpfdpdpqJ

mm

nn

m
mm

mm

1
2

2

1

2

1

2
2

sin

11

2 30

30

1

24
1 1 mm

mm

m
n

an
mn

.

(3) 

:

1
2

2

1

2

1

2

1
sincos

30

30
2

0

30

mm

mm

d
mm

,

1
2

sin

11

2 12
0

22
m

n
anar

drr
mnnn

m

.

(4 )

(4 )

 (4 ) m , m

 [5 c. 29].  (4 ) 22 mn .

 (3) 34 1 mn 1n m  ( 22lm ). ,

4

5

2
1

l
n .       (5) 

66
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 746,  2006 Å.Â. Ðûáà÷óê



,  ( .23), ( .28) qpf , ,

 (1) 1C .

qpf ,1 0,0 2
3 qq

0,,, 210 qqqq

2
2

2
1

2

22
0

22
02

3
2
0

2

2

2

,,2 qqq
qq

qq
ppp

q

pq
.

(6) 

, 00 22
0

2 qqq  (1) 2C .

'
00 pp  ( .23) 0,0 2

330
qqJ mm

(3): 

0,0 2
330

qqJ mm 0
30

0

4

1

qJ mm

m

.
(7) 

0,0 2
330

qqJ mm  (5). 

qpf ,1 03q 02q

- 22
0

2 qqq  (6) .

2

1
'
00 pp , qpf ,1

22'
0 pp

 ( .23)  (  ( .24), ( .25)). 

qpf ,2

2222

1

1 42
1

42

4

2

2

2

2
2

,1

2

1
,

nnnn

n

n
bpq

qpf

bpq
ap

q

pq

qpf ,
(8) 

a b  - .

qpf ,2 03q

 ( .23), ( .28) qpf ,2 (8) 3p 0p .

00qppq 03q , 0m 3m 022
0 qq

0
4222

33

0
42

00

02
3

1
1

03

3

22

0

0

30
40,0

nn

m

nn

m

mm

app

dpp

bqp

dpp
qqJ

(9) 

3dp ,03p

. 3
3
mp ,  (9) 3

3
m
p , 33 mmm .

67
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 4 /32/ Íåïðîòèâîðå÷èâàÿ ìîäåëü âçàèìîäåéñòâèé...



2
0

2
3 ppx 10l l 00l l .

22
2

1 00
22

33
23

3 lmdxpdpp
lllm

dx
ax

px
dx

ax

px

app

dpp

nn

ll

p
nn

ll

nn

lm

1

0

2
0

1

0

1
1

3

0

42

22
0

42

22
0

0
422

0
2

3
23

3

2

1

2

1

12
sin

1

2
11

2

2

1

2

2

1

1

1

2

0

22
0

0

42

2

0

22
0

0

0
0

11

0
0

kn

n
p

k

ll

ax

dxx
p

k

ll

k
ll

k

kll

nn

kll

k

kll

.

(10) 

 (4 ). 

 (10) 12 1 kn , k 01 32 lln , . .

2

3

2

0
1

ll
n . l 2

2
1

l
n , l 2

2

1
1

l
n .

1n

2
2

1
l

n .
(11) 

 (5).  

 (10) , dx
kll

p
022

0 .

 (9), 

0
42

00

0
22

00

22

00

nn

kllm

bqp

dppp
.

(12) 

 (12) ,

.  (12) 0m kl , . . 220 lm

0k . 0m k  (12) 02 2742 lln , . .

lln

lln

32

42

2

2
. (13) 

,  (9), (12) 00q . ,  (9), (12) 

0,,,0 21 qqq , 0q . .

qpf ,2 02q

qJ mm 30
 ( .23) qpf ,2 - q  (

0q , 22
03 ,0 qqq ),  (8)  

24
1

2
,

,
n

b

qpf
qpf . (14) 

68
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 746,  2006 Å.Â. Ðûáà÷óê



qpf ,2 00q

- 321 ,,,0 qqqq

22
3

22
322

3
2

2

2

,2
0 qq

qq
ppp

q

pq (15) 

, : 22
3 qq 22

3 qq .

1) 22
3 qq 2

0p
2
3p  (15) .  (15) qpf ,1

qpf ,2 ,  ( .23) qpf ,2  (3), (6) 

0
422

3
2

03
3

0

0
22

3
1

1

0

03

330
4,0

nn

mm

mm

app

pp
dpdpqqqJ

0
141

3032
2

2

2

1442
3

2
3

qJ
bbqp

mmmnnn
;

(16) 

2) 22
3 qq

2
2

1
1

0

03

330 42
3

2
30

422
3

2

03
3

0

0
22

0
1

4,0
nnnn

mm

mm

bqpapp

pp
dpdpqqqJ . (17) 

 (9) ,, 3030 mmpp .

 (17)  (11), (13).  (17) 

030 qq , . . 0,0,,,0 21 pqqqq .

3) 0, 0
22

3 qqq 0,/2, 2222
33

0
ppqpqqppq .

2
2

3

11

0

330
42

33

33
44

0

00
3

22
0 ,0

nn

m

nn

m

mm

bqp

dpp

ap

dpp
dpqqqJ . (18) 

 (18) 14 max01 mn  ( 22max00 lmm

4

3

2
1

l
n ) 12 max32 mn  (

2

3
22 2max3 lnlm ).  (11), 

(13).  (11), (13)  (18) .

02q

02q qpf ,1  (2) qpf ,2  (8) .  ( .23), ( .26) 

- q  ( 02q ) .

 (6) 03q
22

0 qq , ,2
0

2 qq .

02q ,

 ( .23), ( .26). 2q

.

69
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 4 /32/ Íåïðîòèâîðå÷èâàÿ ìîäåëü âçàèìîäåéñòâèé...



0pq

0,,,0 21 qqq  (9), (12), (17) .

. . 22,, 3030 lmmmmm .

 ( .28) 30 ,0,0, ppp qpf ,2

2221221
...,230... ll
pppqpfdpdpq , (19) 

22,...,2,13,0 lkk . 0qp  (19) 

1l 3,0,kig
ki

. p

 (19) , .

22124321221
....... lll
gggSKJ , (20) 

K  - , S .  (20) 12l .

K  (19) 
22124321

...
ll

ggg . ,

2g ,

112 44

1
2

304

1

!!22

1
nn

l

n
ap

p
dpdp

bl
K .

(21) 

vupvup 30 , .

11

2

2112 42

14

00
442

1

00
4

1

!!22

4

4

416

!!22

1
nn

lu

nnn

lu

n
at

dtt

u

du

blauv

uv
dvdu

bl
K . (22) 

dt u 2
2

1
l

n  ( . .  (11)) 

1

1

222
1 2

2
sin2 1 l

n
an

ln
.  (19) .

3  - . 2 p

 ( .13), ( .14), ( .26) ( 030 mm ) . ,

 [6], 

. ,

, ,

.

 ( .13), ( .14), ( .23) qpf ,2  (8)  4- q

 (11), (13) ( 0,,,0 21 qqq

).  ( .15), ( .16) 
l

p
2

qpf ,2 l
qpj ...1

, . . p

70
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 746,  2006 Å.Â. Ðûáà÷óê



21

1

242
... ~,

nnl
pqpj

l
. (23) 

 (11), (13) 1n 2n  (8) l

164
...1

,
l

pqpj
l

. (24) 

,  ( .23), ( .26) qpf ,2  (8), 

, 1n 2n

 ( ) - , -

-  ( 0,0,,,0 2
21 qqqq ). 

,
3 . ,  ( .23), ( .26) 

0,,,0 21 qqq , qpf , 1,, 23
m

pqqpfqpf , 1m

. 0,3 qpf 0pq

2
2

2
1 qqpq ,

21250,,2 00 fKK . ,, 2121 qqqqqp 2
2

2
1 qqpq

, - t - N -

.

qpf , qpf ,2 .

qpf ,2  (8) , 2q .

, 14n
a 24n

b 2q ,

 ( .13), ( .14), ( .23) q .

:

242

13

1

1 4
2

42
1

2

4
2

42

2

2

2

2
4

1

2

1
,

nnn

nn

n
bqbpq

aqap
q

pq

qpf , (25) 

2121 ,,, bbaa - , ; 4321 ,,, nnnn  - 

.  (8), (25) p q . ,  (25) 

132 nn 242 nn  (25) 

.

 ( .13), (I.14), ( .23), ( .26), ( .28) qpf ,2  (8) q  (

0,,,0 21 qqq )  (11), (13) 1n 2n .

p ,

lJ . , 4,3,2,1J  (24) ,

32282420

432132121
,,,,,,, pqpjpqpjpqpjpqpj . (26) 

, l p ,

.

.

71
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 4 /32/ Íåïðîòèâîðå÷èâàÿ ìîäåëü âçàèìîäåéñòâèé...



 ( ) .

,  [6, c. 288]. 

.

, ,  (24), 

.

qpf , . ,

qpf , .

p , p

, qpf ,2  (8). 

 [1] 

, , .

.

.  ( .13) .

qpf ,2  (8) ( qpf ,4  (25)) 1n

2n . .

 0  ½. 

, 21
2

1

2

1
qqpJ

, . qpf , .

.

.

,

qpf ,  (8)  (25), . ,

 0  ½ ( ). 

 (8), (25) ,

 ( .13), ( .14), ( .23). nnm axx 22/ .

 - 
nm axx 44/ .

.

,

, )/(exp 22 axx

.

 ( . .

 ( .13), ( .14), ( .23)) ,

. , s

,  (

s s2ln ).  – 

 ( , ,  - 

 - ), . . , .

44/cos appxdpx . ,

,  [1]. 

x2 , x'2 . . ,

x ,

.

, ,

( ), .

. ,

 [1], [4], [5], , . .

. 1J

72
«Â³ñíèê Õàðê³âñüêîãî óí³âåðñèòåòó», ¹ 746,  2006 Å.Â. Ðûáà÷óê



. 1J

. , 21 qqg  ( .7), 

2
2

2
1 qq  ( , ). 

.

.

.

-

- . ,

.

,

.

. ,

qpf ,  (8) (  (25)) p q .

, qpf , ,

. -

.

.

qpf , .

. ,

: (770) (  1, ,  1, M = 770 3 , t( ) = 153 2 , ( )

t( )), f2(1270) (  2, ,   0, M = 1274 5 , t(f2) = 185 20 , (f2 )/

(f2) = 0,86), 3 (1690) (  3, ,  1, M = 1691 3 , t( 3) = 215 20 ,

( 3 )/ t ( 3) = 0,263), f4(2050) (  4, ,  0, M = 2047 11 , t(f4) = 

204 13 , (f4 )/ t (f4) = 0,17) [7]. 

qpf ,  (8) ,

. 1 *NBN  (c 2*B ).

.1.

02
2

2
1 qqpq . qpf ,  (8) 

1444 112 nnn
apb , . . .

qpf ,  (25), 222 4qp ,  - . , . 1, 

qpf , : ,

 ( ).

242 n
bg a .

2
12 NN pptt , g

b qpf , ,
222

tpq .  - 

,

. qpf ,

 - .

N N

B*

73
ñåð³ÿ ô³çè÷íà «ßäðà, ÷àñòèíêè, ïîëÿ», âèï. 4 /32/ Íåïðîòèâîðå÷èâàÿ ìîäåëü âçàèìîäåéñòâèé...



qpf ,  (

) N  - .

-

, .

qpf , .

qpf ,

 ( ) N -

.

:

1) p  (

) ;

2) qpf ,  (8) 

a b , , q ;

3) , ,

;

4)

 ( , - ) ;

5)

, , .

. . ,

. . . . .

1. . . .

I. // . . . . – 2006. - . -744.- . 3(31). – .75-82.  

2. Kulish Yu.V., Rybachuk E.V. Properties of high-spin boson interaction currents and elimination of power divergences //Problems 

of Atomic Science and Technology. - 2001. - 6(1). - P.84-87. 

3. . ., . .  // . . .

. – 2003. - 585. – . 1/21/. – . 49-55. 

4. . ., . .  // . . . . – 

2004. - .619. – . 1/23/. – . 49-57. 

5. . ., . ., . . . . – .: , 1981. – 800 .

6. . ., . ., . – .: , 1984. – 598 .

7. Particle Data Group. Review of particles properties // Phys. Lett. B. – 1988. – V.204. – P.1-486. 

ASYMPTOTIC PROPERTIES OF CURRENTS FOR HIGH-SPIN BOSON INTERACTION WITH TWO 

SPINLESS PARTICLES IN CONSISTENT MODEL 

E.V. Rybachuk 
Ukrainian State Academy of Railway Transport 

61050, Ukraine, Kharkov, Sq. Feyerbach, 7, e-mail: Kulish@kart equ.ua 

The scalar function in the current for the interaction of high-spin boson (HSB) with two spinless particles is derived in a consistent 

model. This scalar function provides the convergence of the double infinite integrals of the module for these currents times the HSB 

momentum with respect to 0p and 3p  (where HSB momentum 30 ,0,0, ppp ).The function is found for any HSB spin 

1JJ  at one exception. This exception is related to some spinless particle moments. In last case the integrals diverge 

logarithmically. This divergence must be compared with the quadratic divergence of similar integral for the current in the 

superrenormalizable
3

 - theory. Using the found scalar function the asymptotic behaviour of the HSB interaction currents is 

derived. These currents for any spin J must decrease at least as 
164J

p  when p . In such a way, these currents must 

decrease with J . Therefore in our approach the amplitudes for HSB interactions must have better asymptotic behaviour (better 

convergence) than the amplitudes for the spinless particle interactions in 
3

 - theory. 

KEY WORDS: higher spin, boson, integral, convergence, interaction, current, consistency. 
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