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Abstradact

The formula which allows to diminish the spaoing between limiting values fbr'the mo—
mentum of the identified particle in star 1is defived. This equation contains besldes masses

of other particles the lower bounds of their momenta gnd,the angles between the prongs.



The identification of particles in high—energy stars ) is often made by compa.ring
measurements of the momentu.m Pi of one of the pa.rticles, namely, partiole 1 with its
‘limiting values under certain assumptions about masses and qua.ntity of other partioles 2,

B n. These particles‘are united in an one oompeund—pa.rtiele ’with some effeo -
;tive mass‘fmeﬁ. The formul'a.’ for the momentum of the partiele 1 atthe ebserved englev 31
under the assumptlon that the other particle has the mass mtﬂ yields limiting values of
the momentum of the particle‘ 1 [l - 3} . Usually m“f is taken equa.l to’ '

m m+m+..+mn‘

]

here one assumes that velocities of vthe partioles 2,3,....., n coincide with each other [2].

We shall show that the spacing between limiting va.lues P min_0f the momentum P‘- of the
mayx

partiole 1 can be diminished if one takes into aocount the angles BL) between the oharged

partioles L and . J, (L,} 2 2y ceeesse g n. ) and 1f one estimates the lower bounds P"
of their momenta P. - ) ' ’

An attempt to take into account the information on a.ngles and momenta of particles was
made earlier[4] In contrast to [4] in the method suggested here this information is direot -
ly 4included into meﬂ_ . In this case we bave to know lower momentum bounds only ( in[4] it
is necessary to know the values tllemselves of ‘PL ‘wha.t is difiioult for large va.lues of

PL and leads to the indefinity in P‘- min  Je

max

1. The conservation laws for n  partioles

E,+E,+...+E, = E

Pa + 'I'o':+ ot FS: |
yield the equation for P,_ 2 (_’ , —->z
B (E%-P?)+m?~ (Eg+ AERY (Pt P
EEi-’ PPiCOSSl_ 2 (E=pya -~ ¢H)

It coinoldes with the equation for P’. : when the particle with mass M sy energy E

and momentum P decays into two particles with masses m,_ and me-ﬁ- 1f we put

M? = g*- p*

and take as m :;f

—". a ‘
mZ, = (Eat. +En) (P&+.‘..+Pn) . ‘(2)

x) i.e, the stars whioh have the relativistio prongs.



After the differentiation'of the roots of Eq.‘(l) with respect to m'e%l;- it is easy to see

that the 1arger root always decreases with increase of meﬁ (dp,_ ,,,M/dm“f <0 )

but th.e smaller one ( 1f it exists ) increases ¢ dPﬂ-m-n /CL meﬁ =0 ). Thus, any rise

of the estima.te of m(,__H_ diminishes the distance between limiting values of the momentum
P‘ of the pa.rticle 1. '

To obtain suoh an estima.tiOn let us transform (2)

mo,j--_f"zm +2'ZE(E E PPJCOSS'%')-"

2<L<

*Zmﬁ&ZZ(E E-pe PJ,)'f'Z,ZZ PLP}(L-COS %), )

Qsi<
It 1s easy. to ‘prove that a.lwe.ys i)

EE pp&/mm

& BRI ' 4

Substituting into (3),izi place of ’Pi/ itslower bound x) rjt, and in place of E’;_ E}l’
— Pf« PJ quantityv m; m} we obtain finally o
| rh‘fi'fiz M* = M+ A% - | (5)

where

EZ} PLN&U— cos 3%)_ , (6)

and the summation is performed over all pairs of oharged partioles except for the partiole 1.

So, taking instead of m the quantity r’ﬁ for the effective mass one can dimi -
nish the intlerval between limiting values of the momentum Pa. ' of the particle 1. The
higher are the estimations from below the more narrow is the interval between limiting va-—
lues, The use of (5) -~ (6) is not effeetive for parrow partiole beams. The existenoe of the
neutral particles is taken into aocount as before by simple inclusion of their masses into

N 4n (5).

2. One may rise stlll more the estimation for meﬁ 1f one can measure exactly momenta

of N particles. Then, one obtains easily

o m +aZE(E E - P Pe m m5)+2’ZZPZPJ"(i’wS&L&)- o

w<d 1$L<}

Here P: (L= 2) N VL') " implies Pi- for particles with exaotly measured mo -

. ~ .
x) For grey prongs, for instanoe, one may assume PL = mt . For neutral partlcles

PL = 0,
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menta and ?;L for other particles, In the second term the summation is performed over

all pailrs of particles with exadtly measured momenta.

The further rige of estlmate for. nﬂei§ can be achileved by including 1nt6 the last
term of the expression (7) the summation over neutral particles . One can do it roughly re-
.placing' ﬁi gnd {}Ei for neutral'partioles by their average values ﬁ. and

{} in ﬁhe given event and assuming the number of neutral partiolqs to be equal to . the
half of charged'onqs.'Then, the existence of neutral partiolés will be taken into account by

including into (7) the term

FR(N-2) p* (L-cos ) o "

which represents the most probable neutral particle contribution to (7).

In using the given Eqs. (6) = (7) for the identification of stars obtained oA an acoe-—
lerator in the interaotion PVﬁV' or xN it‘is not necessary to oaloulate the limiting
values for Pi' each time when we obtain next value of M o It 18 quite sufficilent
in this oase to have a two-parametrical set of ourves p‘_ m;,;‘ = 5—( r?’L, cos 3‘1) for
definite energy and oharaoter of the lnteraction and assuming that the partiole 1 1is either
meson or nucieon. One findssggzse dlagrams thé values of PL mi; by means of the interpo =
lation., An example of such diaggams for pF) - interaotion at 10 Bev is given in the Appendix,
The comparison of the limiting values obtained with due use of (6) and the formulas of the

Eqs. : :
paper[%] shows thaé?(é) bound better PL from above but the equations of [{]from'below.
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