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ABSTRACT. The induced y-ray emissions are consid-
ered in contact cataclysmic binary systems with strong
magnetic fields near white dwarfs and companion’s stars’
components. He-C-O atoms in white dwarf’s atmospheres
collide with flows falling to poles as a magnetic column.
Near white dwarf’s surface the falling flows with speed
reaches 3-10%m/s and creates sufficient conditions for
nuclear y-radiation emission. The cross sections of nuclear
y-radiation emission are presented in 0.1 — 150 MeV energy
intervals depending on the colliding atoms and particles.
The mass loss from binary components is of the order of
M ~ (107** — 10~7)Mg. We considered the collisions of
p—-He,a—-He,p-C,a-C,p—-N,a-N,p-0,a0a-0,C
—He,C-C,C-N,C-0O,N-He;,N-C,N-N,N-0O,
O -He, O-C,0 - N, and O - O types. Monochromatic
energy luminosities Ly in the above energy intervals for dif-
ferent modes in cataclysmic systems were calculated taking
into account the loss of mass M, chemical composition and
dynamics of fluxes incident on the magnetic poles. We
found the dependencies between L, and chemical compo-
sition and calibrated the synthetic y-spectra in the above
pointed energy intervals. It has been concluded that power
flyers are detected from p-p detonation in surface layers in
white dwarf’s atmospheres. From calculation we estimated
that p-p detonation time scale is in frame of the 0.07-0.1
sec. From which it is concluded that in some surface p-p
explosions in the column of the magnetic field are produce
significant number of positrons who has a sufficient proba-
bility to inject beyond the atmosphere of a white dwarf. It
has been shown that the induce y-ray spectroscopy together
with positron spectroscopy are opens new possibilities for
diagnostics of the flayers in AM Her polar system. The
mechanism of triple detonation, which leads to the explo-
sion of type | supernovae, is proposed. In this context, it is
assumed that SN | type explosions occur in white dwarfs
with masses not reaching the Chandrasekhar limit. The
neutron formation in the matter that are in an explosive
state after p-p detonation is considered separately.

Keywords: AM Her type polar, p-p explosions in white
dwarf’s, induce y-ray spectroscopy, positron spectroscopy,
triple detonation and phenomena of SN type | explosions,
cross sections for induced y-rays and neutrons production.

AHOTALIA. IamykoBaHi BHIIPOMIHIOBAaHHS Y-TIPOMEHIB
PO3IIIIAFOTECS B KOHTAKTHHUX KaTaKJIi3MIYHUX OlHAPHUX CHC-
TeMax 3 TIOTY)KHAMH MarHiTHUMU TIOJISIMH TTOOJTH3Y OLIUX Kap-
JIVKIB T4 KOMITOHEHTIB 3ipOK-KoMIanbiioHiB. Atomu H-He-C-
O B atMoc(hepi OLITOro KapiMKa CTHKAIOTHCS 3 IIOTOKAMH 1 Ma-
JIAIOTh HA MOJIOCH Y BHUTJISII MarHITHOTO CTOBIA. Bijst moBep-
XHi OLTOr0 KapJvKa MIBHAKICTH TTaIAI09YHX IIOTOKIB JocsTae 3
106 m/c i cTBOprOE TOCTATHI yMOBH JUTsl YOPMYBaHHS SIEPHOTO
y-BunpoMintoBaHHs. [lepepisu snepHOro Y-BUIPOMIHIOBaHHS Y
HACIIIJIOK 3ITKHEHP MPE/ICTABIICH]I B CHEPreTUYHMX IHTEpBajIaxX
0,1-150 MeB 3anexars Bix B3aeMozil aTOMIiB 1 4aCTHHOK.
Brpari mMacu Bin NBIHKOBHX KOMIIOHCHTIB MAIOTh IMOPSIOK
M =~ (107 — 1077)Mg. Mu pO3IIISHYIH 3iTKHEHHS MiX
—He,a—He,p—-C,a—C,p—N,a—N,p—0,a— 0, C—He,
C-C,C-N,C-O,N-He,N-C,N-N,N-O,0—-He, O
—C,0—-N1i0O -0 ssmpamu. MOHOXpOMATHYHI €HEPreTHYHI
CBITHOCTi L, y 3a3HaYCHUX BHILE EHEPIEeTMYHUX iHTEpBamax
JUTSL PI3HUX PEKMMIB Y KaTaKTi3MIYHUX CHCTEMax OyJH po3pa-
XOBaHi B 3aJI&KHOCTI Bijl BTpaTH Mack M, XiMiHOTO CKJIaTy Ta
JIMHAMIKA TIOTOKIB, IO Maal0Th HA MATHITHI MOMIOCH. Y Po-
0OTi BUBYEHO 3AJICKHOCTI MiX L, , XIMIYJHHM CKJIaIOM Ta Bifl-
KaJTiOpyBaJIM CHHTETHUYHI Y-CHEKTPH Y 3a3HaUYCHHX BUIIE CHEpP-
TeTHYHUX iHTepBasiax. byno 3po01eHo BUCHOBOK, 1110 €Hepre-
THYHI CHAJIAXU BUSBIIIOTHCS BHACIIIOK P-p ICTOHALLIi y TIOBe-
PXHEBUX Imapax B arMocdepi O11oro kapimka. 3a miapaxyH-
KaMH MU OLIHWJIY, 10 IIKaJIa 4acy p-p AETOHAIlIl 3HaXOJUTHCS
B Mexkax 0,07-0,1 c. 3 4oro 3po6eHO BICHOBOK, ITIO B JIESTKUX
TIOBEPXHEBUX P-p BHOYXax Yy CTOBITi MarHiTHOTO MOJISI 3HAYHA
KUTBKICTB TIO3UTPOHIB BOJIOJIi€ TOCTATHHOIO IMOBIPHICTIO U iX
BHUXO[y 3a Mexi arMocdepi Oinoro kapiuka. [TokazaHo, 1o iH-
IYKIiHA CTIEKTPOCKOIIiS Y-BUITPOMIHIOBAHHS Pa30M i3 MO3HT-
POHHOIO CTIEKTPOCKOIIEO BIIKPUBAE HOBI MOXITUBOCTI JUTS Ji-
ArHOCTHKH Y-CraNlaxiB B nmosipax tiiry AM Her. 3amporoHo-
BaHO MOXKIIMBUH CIIEHapiH, KOJHM TIicist P-p cHaiaxiB 3iHillio-
€ThCsl BUOYX Y TeiEBOMY IIapi, a BIH CBOIO 4epry, BHOYX B
ueHTpaibHii C-O 30Hi siipa O110r0 Kapiika. 3anpornoHOBaHO
MeXaHi3M MOTPIiHHOI AeTOoHAMI], SIKWil TIPI3BOIUTH 10 BUOYXY
HaJHOBUX THUITY |. Y IbOMY KOHTEKCTI TIepe10adaeThes, 10 BU-
Oyxu Tty SN I BinOyBatoThCs B OLIHX KapiiMKax 3 MacamH, He
BeTurarounMu Mexi Yaumpacexapa. OkpeMo po3TIIIHYTO Hel-
TPOHI3ALIiI0 PEYOBUHH, sIKa 3HAXOJUTHCS Y BUOYXOBOMY CTaHU
TIiCTIst P-P ACTOHAITII.

Karouosi ciosa: Ilomspu tuny AM Her, p-p Bubyxu y
O1TMX KapiuKaX, iHIyKOBaHa CIIEKTPOCKOTIiS iIHAYKOBAaHUX
Y-TIPOMEHIB, NMO3UTPOHHA CHEKTPOCKOIIis, MOTpiiiHa JeTO-
HAIlisl Ta sABHUINA BHOYXiB HagHOBUX | THmy, mepepizn ais
BUPOOHMIITBA 1HIYKOBaHHX Y-IIPOMEHIB Ta HEUTPOHIB.
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1. Introduction

The hard radiation activity in binary cataclysmic sys-
tems was found by ROSAT missions to be an independent
indicator of compact white dwarf companion’s presence.
The soft and hard X-ray emissions have been used for di-
agnostics of physical processes in accession disks or in up-
per parts of the flows falling to magnetic poles (Thorsten-
sen, J. R., Halpern J, 2013), (Mizusawa, T., Merritt, J., Bon-
aro, M., et al., 2009), (Newall, H. F., 2003). The induced y-
ray method for the diagnostics of columns in the near sur-
face of white dwarfs where the formation of reverse shock
wave begin was developed. The motivation for induced y-
ray using we received after the investigation of Active Ga-
lactic Nucleus (therefore AGN-s) peripheral zones
(Doikov, 2020). In case of cataclysmic binary systems, the
gas flow from the second companions was used instead of
cosmic rays. The physical conditions for colliding zone are
considered to be sufficient for the possibility of nuclear fu-
sion reaction during blow of accretion gas stream across
strength magnetic lines (107 Gs). The compressed and ac-
celerated matter in hard gravitational and magnetic fields
near surface interaction zone possesses the possibility to
launch nuclear reaction and creates same kinds of detona-
tion zones (Tanikawa A., Nomoto K., Nakasato N., et al.,
2019), (Garcia-Senz, D., Cabezon, R. M., Dominguez, I.,
2018), (Tanikawa A., 2018), (Shen K.J., Kasen D., Miles
B. J. etal., 2018), (Boyle, A., Sim S.A., Hachinger S. et al.,
2017). We investigate the conditions after soft y-and hard
X-rays illumination un the nuclear interactions.

If we overview the history of investigation of other types
Nova binary systems, we can point that the observation of
the U Sco from X-rays telescope missions shows soft X-rays
illumination during 1-6 days after the thermonuclear explo-
sions in hydrogen surface layers. But the INTERGRAL mis-
sion hard X-ray and soft y-ray was not detected in cases of
this explosion. It can be explained as the result of accretion
disk disappearing under the influence of hard conditions dur-
ing the discussed event. That is why the possibility of obser-
vation of induced y-ray radiation is significant only at the
moment of white dwarf’s surface thermonuclear explosion
or at the moment between shock wave after explosion and
accession disk. This are the first ours of outburst. It seems
possible that the hard X- and soft y-ray’s diagnostics are pref-
erable for AM Her type systems. The pre explosion interac-
tion between accession flows with the white dwarf’s surface
produce the induced y-ray emission.

This paper consists of Introduction, 3 Chapters, Conclu-
sion, and Discussion. In Chapter 1 we present cross sections
in mbn (10727¢m?) for all collision types where the first
elements are projective particles and the second are targets
elements. In Chapter 2 we found the cross sections for cal-
culation of synthetic y-spectra, and develop the plasma
thermodynamics in hard radiation fields. Chapter 3 pro-
poses the method for calculation of chemical composition
from induced y-spectra during energetic flyers. Discussion
compares the induced y-spectra with other no thermal spec-
tral kinds. Conclusion presents new diagnostic methods to
study different types of cataclysmic processes.

2. Nuclear y-ray emission after pseudo hard collisions

One of the sources of y-emission is the pseudo hard col-
lisions regime between projective and target particles. In
this case the target particle may be we shown in the form of
nuclear oscillator with radiative (soft y — or hard X-ray)
transitions. If so, then one should expect a correlation be-
tween X-ray and y-ray bursts in AM Her type stars. It can
be expected when thermonuclear reactions flare up at the
base of the accretionary column of a polar. In this chapter
we present physically important collisions channels and
cross sections of these collisions. The cross sections are
presented for elements, important for the events under con-
sideration. For different chemical composition of the donor
star companion (progenitors) the correspondent data from
Figs. 1-11 were used to calculate the induced y-ray emis-
sion from cataclysmic binary systems. The field of our in-
terests includes only binary systems with compact relativ-
istic objects and hard magnetic fields ( 107H). At the bot-
tom of accretion column in contact with the surface of such
a companion the start of thermonuclear reactions can be ex-
pected in the form of a local thermonuclear explosion. The
flux of hard radiation flares depends from the sum of gas
plasma stream kinetic and magnetic field energy, used for
thermonuclear reaction on the white dwarf surfaces. The
part of this energy belongs to induced y-ray radiation. In
this case it could be accepted that the explosion can be con-
sidered to be the point explosion and the geometry charac-
teristics can be excluded for simplification. We take into
account the mass fragments important for flayer activity att
the time scale of one week. Than for observed mass loss in
AM Her types systems M ~ 101 M, (per year) or per one
week full column mass is M ouumn = 2-1073Mg =~ 2
1,989 - 1017 kg. This is near one Jupiter mass. Than the full
consumed Kinetic energy during one week is

2
Eyin = Meotumn ~ ~ 4+ 10°°] or 4-10¥erg (1)

The magnetic field energy spent for the sharp compres-
sion of the plasma falling on the surface of the white dwarf.
The geometry of this column is close to conus. After the
onset of thermonuclear reactions on the surface, the ex-
treme intensity can last for weeks. In other words, during
the noted period, the y-rays of nuclear origin are formed. In
accordance with our expectation it includes the induced y-
radiation. The probabilities of production P; and the optical
depth t of the induced y-rays from AM Her type systems
depends from cross sections (Figs 1-11) and for corre-
spondent nuclear number densities — n; (i is the element
number) and geometric lengths t of the exploded zone R
can be expressed by formulas:

T(E) = onR; Pxe™ (2)
In white dwarf the surface mass densities start from 10*g -
cm™3 or 102°cm™2 and decrease to zero in very thin zone.
Usually the depth of this zone is « 103 — 4 - 10* cm. Vn =~
1026g /cm. In these conditions all kinetic and magnetic en-
ergy should be transformed to initiate thermonuclear flayers.
Usually, the geometric atmospheric depth are several tens of
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meters and to simplify the problem the white dwarf’s atmos-
phere is accepted to be in hydrostatic equilibrium. The be-
ginning of variable depth is from the depth where
ng =~ 102°cm™3. The first approach for the number densi-
ties n can be taken from classical barometric formula:

n = nye HIN/RT 3)

g= 15-10%cm/s?, T =25-10°K then ug/RT =~
7,22-1073cm™1. To the right of the point with coordi-
nates (15, 24) on the Fig. 1 contains information about the
formation zone. In the horizontal line level begins blocking
of the induced y-ray quanta this is upper horizontals. More
exact h > 16 m; log10(n) < 24.

2. Point thermonuclear detonation and secondary
y-ray emission

The bottom of magnetic tube column is considered to be
the initial stationary condition. In some cases the mass frag-
ments falls and hard compression from anomalous mag-
netic fields should exist. Together with thermonuclear col-
lision the reactions between the marked nuclei for elements
indicated in Figs. 1-11 should be the cause of secondary
induced radiation. There are several scenarios of the inter-
actions. Let the fall stream is the hydrogen-helium mixture
and white dwarf’s atmosphere is H-He — C-N-O mixture.
In second case H-He stream is collided with H-He atmos-
phere (above the separated C-O core). The diagnostic of
pre-detonation period needs the information about pro-
cesses located in white dwarf’s surface and brings back our
attention to the loss of white dwarf’s stability. For future
calculation in this chapter we present the full number of the
collision types with cross sections. In binary systems under
investigation the accretion to white dwarf’s thin atmos-
phere accumulates hydrogen layer. Then condition for the
thermonuclear hydrogen explosion consist in the fulfill-
ment of the densities and temperature conditions. In our
case this are the conditions of the column’s bottom.

2.1 Proton-proton detonation

The conditions for pre-Novae p-p point explosions we
will consider only in small polar region. The interlaying pe-
riod is necessary for hydrogen mass accumulation. In our
case the mass loss from red dwarf components is M =
107" M, .

= ©)

Where D is the speed of detonation (m/s); v — the speed of
ion sound (m/s); p; and p, are the specific densities
(kg/m?3). In accordance with the low of momentum:

p1+p1D?/2 = p, + p,v? /2 (%)

and the low of specific internal energy E (J/kg)

Ei—E = Q+ (i +p)G-— ) (6)

Q is the specific internal and nuclear energy (J/kg); p1, b,
is the pressure before and after the shock front. Final equa-
tion for D and v is:

D =.2Q@?—-1);v =yzkT;/m;;Q = % = inzeE-
14

(ov)t/nm, 7

The detonation conditions is D > v. Or after substitution of
all parameters in this inequality we have:

nt > yzkT/(y? — 1)E{ov) 8)

Where f, (ov) is the speed of reaction and its cross section,
k — Boltzmann constant, e - dimension coefficient for trans-
forming J in eV, n — the density number of reagents (in our
case this is hydrogen) in white dwarf atmosphere. For pure
hydrogen atmosphere we have simplified condition:

nt = T(eV)/E{av) 9

Consider real conditions near the bottom part of the mag-
netic column. The accreted hydrogen atoms which have
been accumulated in the star’s surface between the power
flyers are occupied the full upper part of dwarf’s surface.
Most likely the explosion begins from column bottom and
extended to the other part of the surface in form of detona-
tion Less likely - in the form of deflagration. This process
depends from sound speed in white dwarf’s atmosphere. In
these conditions relations D > v, (7) and (8) can be written
as:

D=.,2Q@?-1 ;vzjj%z 1.004 -

1013#;5/3,01/3} Q = feEt

nmp

= inZeE (ov)t/nm,  (10)

or

1
-n%eFE
4

5
ov)t 1013, 735 : .
— =1.004-10"u,°p3 or nt = 4- 1.004

5

1013u;§p§mp/eE {ov) (11)

These relations for nt value show almost instantaneous
thermonuclear reaction flow along the entire surface of the
dwarf then so name AB criterion from (10), (11) is com-
pleted. In combination with flows speed (v, ~ 3 - 10° cm/
s) the detonation time 1 is very small with respect to full flyer
processes time and the detonation speed v from formula is
near the light speed. The secondary y-ray’s formation con-
sists from positrons y-ray lines on 0.511 MeV for two pho-
tons and 1.022 MeV for one photon annihilation. The other
sources are the collisions between protons and a-particles
with other atoms in white dwarf’s atmosphere.
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2.2. The possibility of y-ray emission 2 S0E+04
In the history of the polar white dwarf’s binary stars’ 2.00E+04
system observation the y-ray emissions were not detected.
In our opinion, the reason is the rather small values of the o 1.50E+04
characteristic time t of the near-surface detonation of hy- >
. . . © 1.00E+04
drogen. The second reason is blocking of y-rays in dense
atmosphere. In this case the main part of all energy of the 5.00E+03
explosion is transformed to the energy of shock waves. At
the other case during the p-p or C-O flayers the positrons 0.00E+00 @
are produced. Let the start hydrogen mass in white dwarfs’ 0 50 100 150 200
atmosphere is My, then full number of positrons is N, + = E ( MeB
. . 15 Ne (MeB)
v - N, particles. The Dirac formula for cross sections of the
electron-p205|2r0n annihilation reactions is: Figure 3: Reaction p + 12C — y + -
_ Ty |yot+4v+l ( 7 _ )_ y+3
o = [7}/2_1 Inlfy +y?—1 s 12)
1.00E+04
1.20E+04 9.00E+03
1.00E+04 8.00E+03
7.00E+03
8.00E+03
= — 6.00E+03
L
=< 6.00E+03 = 5.00E+03
© 4 00E+03 O 4.00€+03
2.00E+03 3.00E+03
2.00E+03
0.00E+00 @ 1.00E403
0 50 100 150 200 0.00E400
E (|\/|e|3) 0 50 100 150 200
E (MeB)
Figure 1: Reaction a + ‘Z*He -y -+ Figure 4: Reaction p+ 126‘ Sy+-
1.80E+05 1.20E+04
®
1.60E+05
1.00E+04
1.40E+05
1.20E+05 8.00E+03
10 1.00E [m)
L 1.00E+05 8 < 6.00E+03
& 8.00E+04 )
6.00E+04 4.00E+03
4.00E+04 2.00E+03
2.00E+04
0.00E+00 0.00E+00
0 50 100 150 500 0 50 100 150 200

E(MeB)

Figure 2: Reactionp +2He >y + -+

E(MeB)

Figure 5: Reactionp + YN >y + -
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Figure 6: Reaction a + 1IN —» y + -
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Figure 7. Reactionp + 10 - y + -+
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Figure 8: Reactiona + 150 -y + -
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Figure 9: Reaction'2C + 12C -y + -
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Figure 10: Reaction'?C + 3N - y + -
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Figure 11: Reaction2C + 50 -y + -
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Induced y-ray formation zone
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Figure 12: White dwarf’s hydrostatic atmosphere with
1Mg, T = 2,5- 105K, ny ~ 102°cm™3, 108 cm/s?

Anihilation e+, e-cross section
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Figure 13: Annihilation cross sections oy(E) in mbn from
positrons kinetic energy in MeV. g = 1.510% cm/s?

Where v is the energetic factor y = % for positron with

energy E, r, = 2,82 -10"3cm is the electrons classical
radius. We considered only the part of classical p-p reaction
in the form important for y-ray production.

H+1H->iH+ et +v, + -
2H + 1H - 3He + y(5.49 MeV) + -+
3He + 4He — }Be + y(1.59MeV) + -+

iBe + 1H - 8B + y(0.14MeV) + -+
B> 8Be+et +v,+

(13)

In all presented thermonuclear links of p-p circle, y-quants
are produced from radiative nuclear transitions with fixed
energies in soft y-ray interval of 0.1 — 6 MeV. The ellipsis
parts in (12) consists of kinetic energies of the nuclear frag-
ments after the collision, It leads to the formation of in-
duced y-radiation. Without flyer’s time we expect soft y-
ray with £, < 10 MeV. Level of this radiation depends on
the flow’s parameters.

3. Point thermonuclear detonation and secondary
neutron production in the white dwarf’s atmospheres
with magnetic poles

As it was pointed in the introduction, the condition in the
accreting plasma flow along the strengths lines of the mag-
netic field is fit to be hard X-rays burst which have already
been observed. That is whys, in the first section it was pro-
posed to consider the formation of an induced emission of
nuclear origin, and the cross sections for its distribution were
obtained in the energy range 0.1 - 150 MeV. Simultaneously,
for these physical conditions we proposed to consider neu-
tron production during collisions of the accretion flows with
stationary white dwarf’s atmospheres. For the same colli-
sions types in this chapter we considered the cross sections
functions with energy sufficient for the neutron production.
The energy distribution of the neutrons has been used in ther-
monuclear detonation reactions. In Figs.14-21 we present
these cross sections. Neutrons often take part in thermonu-
clear reactions as a catalyst. In the intensive investigation of
nuclear reactions with neutrons published by Tanaka et al,
(1994) it was postulated higher concentration of non-stable
elements in this case. Adding the decays reactions leads to
the increasing of exploded energy.

Neutron production p+He2
1.20E+02
1.00E+02
8.00E+01

[m)
= 6.00E+01
@)

4.00E+01
2.00E+01
0.00E+00
0 50 100 150 200
E (MeV)

Figure 14: Neutron production cross section (in mbn).
Reaction p + iHe =n + -
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Reaction p+C12-->n + ...
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Figure 15: Neutron production cross section (in mbn)
from reaction p + 2C =n+ -

Reaction p+N14 -->n + ...
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Figure 16: Neutron production cross section (in mbn)
from reaction p + 1IN =n + -
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Figure 17: Neutron production cross section (in mbn)
from reaction p + 80 =n + -
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Figure 18: Neutron production cross section (in mbn)
from reaction « + jHe =n + -
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Figure 19: Neutron production cross section (in mbn)
from reaction a+12C = n + -
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Figure 20: Neutron production cross section (in mbn) from
reaction a + 1IN =n + -
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Figure 21: Neutron production cross section (in mbn)
from from reaction a+'$0 =n + -

Figure 22: The classical picture of the AM Her polars type
binary system (picture has been rewrites from popular in-
ternet resource).

In colliding zone (Fig. 22), the atmospheric H-He-C-O —
mix is more effective to produce neutrons after collisions
with accretion gas stream. The number densities of the in-
duced neutrons can be as high as 107 — 108cm™3. In com-
bination with hydrogen atoms in the stream in consistence
with other conditions for detonation burning of the upper lay-
ers in white dwarf’s atmosphere it has catalytic effect.

4. Conclusion

The induced y-ray spectroscopy opens new possibilities
for diagnostics of the conditions in magnetic column bot-
tom zone where we wait the formation of y-ray’s quanta.

1. Specific conditions for formation of the induced y-ray
emission are expected in white dwarf atmospheres with

specific physical conditions. In this local point the white
dwarf’s atmospheres can induce y-rays. As it was shown in
Chapters 2,3 the “pure” synthetic induced y-ray spectra
show the adequate chemical composition in this local point.

2. The other side of y-ray spectroscopy is the positron
spectroscopy of AM Her polar. If down accretion stream in
magnetic tube can induce p-p reaction during the flyers pe-
riod than we wait for positron formation during classical p-
p-reactions and annihilation lines with the energies 0.511
and 1.022 MeV. The hard densities required for the for-
mation of these lines point its location in the same atmos-
pheric area.

3. The flyers statistics of AM Her type stars can be used
to predict the observed fluxes. In white dwarf’s all mag-
netic tubes are concentrated in the polar region. That is why
we wait to observe all accretion streams from normal com-
panion of the binary system to the white dwarf’s poles.

5. Discussion

The flyers in polar AM Her star’s type is important for
y-ray diagnostic of physical conditions in white dwarf’s at-
mospheres. Despite the extreme condition in explosion
zone (degenerate superdense plasma, extreme accretion
flows) the possibilities of registration of detonation period
during the flyers demand y-ray monitoring of this objects
in the first moments of the flyer. More probable is the ob-
servation of annihilation lines. Because in this conditions
the cross section of the annihilation is drastically small.

Only after some time after explosion the annihilation lines
can be detected. The preferable energetic interval for obser-
vation is 0.1-150 MeV. Finally, in some cases, especially for
massive white dwarf’s the detonation in polar atmospheric
zone induce the detonation around full surface. If He-zone is
thin and dwarf is mainly occupied by C-O zone we have the
possibility to consider induce of C-O detonation. Assuming
the convection mixing in near surface layer we considered
these processes after p-p explosion.
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