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ABSTRACT. The y-spectroscopy of rapid processes in
space and Earth atmospheres we considered in this paper. One
of considered object is AM Her types cataclysmic systems in
soft y-ray spectra. We calculated intensity of annihilation line
who indicates the p-p thermonuclear explosions in a surface of
the White Dwarfs (therefore WD). In the presented results we
used, that the p-p detonation in degenerate plasma produce
positrons. We confirmed that the formed annihilation y-quants
with energy 0.511 MeV is the suitable diagnostic possibility to
study the effectiveness of thermonuclear reaction channels
during such explosions. Presented application for registration
of annihilation quanta shows that in case of AM Her stars sys-
tem in detectors panel enter flows of the annihilation y-quants
with upper limit 177 cm™tsec™. | noted, that times scale of
detonation and y-flyers are in intervals from 10~* to 10~ 3sec.
These results show the reason for the lack of registration of y-
flares in other types of cataclysmic variables. For example, in
this paper considered systems with classical accretion disks
named how Periodical Novae. Because these explosion is rare
and have specific in geometrical and physical conditions for
him monitoring with other strategy of observation. In Earth at-
mosphere tame scale of formation of secondary positrons is
same. We showed, that annihilation of positrons occurs in near
Earth surface zone. In this case observatories based in height
reaching 2000 and more meters are important, it is advisable
to planning the placement of this kind of equipment. It is con-
firmed, that presented perovskite detectors have the necessary
sensitivity and universal spectral sensitivity and the study and
modeling of interaction processes allows you to set the oper-
ating modes of the interfaces in the monitoring modes of ob-
servations. In presented paper has been confirmed, that perov-
skite materials in form of binary detectors enables simultane-
ous observations of hard radiation and optical quanta. In this
cases observation of CR, micro meteors and other rapid ob-
jects in Earth atmosphere greatly expands the possibilities of
their study.

Keywords: y-spectra, p-p explosions in degenerate plasma,
rapid y-flayers, positrons annihilation, White Dwarfs.

AHOTALIIA. TI'amMa-crieKTpOCKOmisi MIBHIKUX IPO-
neciB B armocdepax 3emuni Ta Kocmocy e npenmerom 3a-
IIPOIIOHOBaHOI po0oTi. PosrmsiHyro cmektpum — kara-
KITi3MigHAX cuctemu Ty AM Her y M'sikux y-mpoMeHsix.
Po3paxoBaHO iIHTEHCHBHICTh MOTOKY KBAHTIB sIKi (opMy-
I0Th aHITUIALIMHY JTiHIIO, IKa BKa3ye HA P-P TEpMOSIEPHi
BHOYXH Ha MOBepxHi Oinux kKapiukis. [lo mpeacraBieHuM
pe3ynbTatam OyJio OTpUMaHO 110 (i3WYHi YMOBH J€TOHAIIIT

Y BHPOIDKEHIH TU1a3Mi JOBOISATH 10 BHPOOKH MTO3UTPOHIB.
Mu migTBepAWIH, IO YTBOPEHI aHITUIAIIHI Y-KBAaHTH 3
e"eprieto 0,511 MeB € npuaaTHOIO NiarHOCTUYHOIO MOXK-
JUBICTIO AJISL TOCTIKCHHS e(peKTUBHOCTI KaHAaJIB TEPMO-
sIIEpHOT peakiii mij yac Takux BHOyXiB. BkazaHo Ha MOX-
JIMBICTh peecTpalii aHIrUIIHHUX Y-KBaHTIB BiJ 3ipoK
iy AM Her, nepioin4HuX 1 KJIaCHYHUX HOBUX. Y pasi
BiIMIYEHUX SIBUII] Ha TIAHEJIb IETCKTOPIB MOTPAILISIOTH MO-
HOXPOMAaTH4HI ITOTOKH Y-KBAHTIB — MPOJYKTIB BiJ] TEPMO-
siIepHUX JIaHLIOTiB P — P-nmkiry. OTpuMaHo, 1110 BEpXHbOIO
MEXero MOTOKY BiJ KatakiizMoBi cuctemu AM Her e 177
KBaHTIB Ha cM 2cek '. Illkama uyacy peToHamii Ta Y-
cranaxis 3HaXoIUThCs B iHTepBamax Bimx 10™* no 1073
cek. Lli pe3ynpTaTé MOKAa3ylOTh 4YOMY 3MEHIIYETHCS
IMOBIpHICTB peecTpallii y-CrajaxiB B iHIINX THIAX CUMOi0-
TUYHUX cHCTeM. [y MomMpeHHs KiUTBKOCTI 00’€KTiB Ta-
KOXX PO3MIAANNCS KaTaKJIi3MHYHI CHCTEMH 3 KIIACHYHOIO
JVICKOBOIO  aKPELi€r0, SIKi BUKJIMKAIOTh TaKe SBUIIE, 5K
[epiogmani Hoei. Ockinbku i BUOYXH € PiIKiCHUMH 1 Ma-
I0Th Crenu(ivHi TeoMeTpHdHi Ta (Pi3MdHI yMOBH aid ix
MOHITOPUHTY JIOCTaTHBO PO3MIISAATH BXe Biome che-
puube HaOmmwkeHHs. Lle crmporye crpareriio croctepe-
JKEHHS 1 IHTepIIPeTaIilo OTPUMaHHUX Y-CIEKTPIB.

B 3emHiii armoctepi pyuHuii Maciitab pyxy KOCMIYHHX
MO3UTPOHIB TaKuii camuii. ¥ poOOTi MOKa3aHo, IO Ha Mep-
IIOMY KPOIIi TOIUTFHO CIIOCTEPIraTé aHITUIAIIII0 TO3UTPOHIB
B IIPU3EMHI 30Hi. Y IIbOMY BHIIAIKY B 00CEpBaTOPIsX, pPO3Ta-
moBaHux Ha BrcoTi 2000 i Oumbie MeTpiB, JOILTFHO TUTa-
HYBaTH PO3MIIICHHS TaKOTO OOJIaTHAHHSA JJISI PeECTpAIlii o-
3UTPOHIB BTOPHHHOTO TOXO/KEHHS Ta iX aHiruwimiro. [Tin-
KpecJIeHo, 1110 TPEACTaBIIeHI MePOKCHIOBI ACTEKTOPH MarOTh
HEOOXiZIHy YHIBepCaJlbHy CHEKTpalIbHy YYTJIUBICTh Ha
YKOPCTKE BUIIPOMIHIOBAHHSI, & JOCIIIDKEHHS Ta MOJCIIIOBAHHS
HPOILIECiB B3aEMO/IIT JI03BOJISIE 33/1aBaTH PEXKUMHU POOOTH 1H-
Tep(eiciB y MOHITOPUHIOBUX PEKUMaX CIOCTEpexeHb. MU
OTpUMaJIM, 10 KOHCTPYKIIiS TAKUX AETEKTOPIB Y BHIJISII
OiHapHMX JEBalCiB JI03BOJISIE OJHOYACHO CIIOCTEpIraTH
JKOPCTKE BHIIPOMIHIOBaHHSI Ta ONTHYHI KBAaHTH. Y IIbOMY
BUIAJIKY CIIOCTEPEXEHHS] KOCMIYHOTO BHIIPOMiHIOBAaHHS,
MIKPOMETEOpIB Ta IHIIMX MIBHAKUX O00'€KTIB B aTMocdepi
3emJIi 3HaUHO PO3IIMPIOE MOXKIIMBOCTI TX BUBUCHHS.

Karouosi cioBa: y-criektpu, p-p-BHOYXH Yy BHUPOJDKEHIH
IUTa3Mi, MIBUJIKI Y-CHallaXd, aHITUIALisS MMO3UTPOHIB, 01l
KapJIMKH.
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1. Introduction

The registration of the y-flayers in soft energetic region is
actual interdisciplinary problem. For detection of this physi-
cal processes are having been developed new generation of
the detector of hard radiation in base of perovskite crystal.
One of them is CsPbBr3. Him mean atomic mass is 57.3 a.m.
Under such conditions, it becomes possible to detect flares in
a wide energy range. That is, a constructive possibility has
arisen for the simultaneous detection of radiation from an ob-
ject of interest to us practically from optics to the soft y-
range. In practice, the upper energy limit is limited by the
physical thickness of the semiconductor crystal. The accu-
racy of registration of y-quanta under such conditions makes
it possible to construct profiles of y-lines with an accuracy of
10 KeV. Progress in the growth of perovskite crystals (in our
case CsPbBr3), in particular, an increase in the number of
semiconductor layers, makes it possible to increase the accu-
racy of registration of y-ray fluxes (Piro, 2012) and to build
detailed spectral line profiles. The use of such detectors re-
quires model measurements and model calculations of char-
acteristic fluxes of the hard radiation. This is used as the basis
for planning of monitoring of the observations of cosmic and
atmospheric flyers of hard radiation. In this paper are pre-
sented calculations of possible y-flares before registering of
a sharp increasing of the intensity of optical radiation from
cataclysmic variables. The main physical information about
y-ray spectra information from p-p detonation consisting in
interval from 0.1 to 10 MeV. In X- and UV- emissions, we
have the consequences of the movement of shock waves after
near surface detonation in a magnetic column and an accre-
tion disk. The registration of such spectra is more accessible,
but it is also determined by a large number of parameters of
the cataclysmic system. From y-ray spectra we have possi-
bility to more adequate investigation of the detonation struc-
ture because positrons generated only in one part of the ther-
monuclear p-p chain. This paper consists Abstract, Introduc-
tion, three section, Conclusion and Discussion. In first sec-
tion we considered physical condition in surface of the WD
in cataclysmic systems, bound conditions of the bottom part
of the magnetic column in near surface layers. The second
section is devoted to the calculation of hydrogen detonation
and its consequences. In third section presented synthetic y-
ray spectra of the Cataclysmic systems in hard magnetic
fields.

2. Physical conditions in near surface layers of the WD

The surface of the AM Her type WD in bottom part mag-
netic column consist a hot spot of dense degenerate plasma.
The hydrogen-helium (therefore H-He) accretion flows
from a star-companion in the bottom part accelerated by the
gravitational field up to 10-20 km/sec. This ensures that the
temperature of the near-surface layer rises to 108K and
form hot spot. The H-He mass accumulation due within a
few months. The mass loss from star-companion from op-
tical observation has been estimated from () and in bottom
limit has M = 10~ Mg or My, = 10'® — 10 kg. Full
number of the H and He atoms is N, who took part in p-p
chain reactions is N, ~ 10** — 10*>. From polarimetry
of the AM Her the strength of magnetic field is 10 —

107H. The simplified model of the WD atmospheres pre-
sented in (). The given physical data allow us to conclude
that at a certain moment of reaching the critical mass H -
He of the mixture leads to its detonation. The radius of the
magnetic column bottom Ry, ~ 400 km. We have, that
full pre exploding accreted mass in cylinder with R, and
height H,,,; ~ 20 — 30 m.

2.1. The detonation near surface of the WD

In next section we will consider two approaches of the
detonation. This is point and cylindrical cases. For astrophys-
ics application we can return to classical picture of the AM
Her system. Relation between surfaces of the spot to full sur-
face of the WD is 1.3 - 1072, In first approach this is point
explosion on the surface of the WD. The velocity of the det-
onation fronts in degenerate zone is a relativistic. Than time
scale of full detonation times is t4,, ~ 1073 sec. Next step
consists testing of Sedov approach with Zeldovich & Raiser
correction. To do this, it is necessary to require that the dis-
tribution of the thermodynamic parameters of the atmos-
phere of a WD has a power law. In our case we have hydro-
static atmosphere, but in more deep layers’ pressure depends
from concentration in the relation P « n?/3. During the ac-
cumulation of the heat from thermonuclear p-p reaction in
the upper atmosphere, plasma degeneracy is removed faster
than in more deep layers of WD. After this removing begins
explosion in form of detonation. In inside part of the column
removing of the degeneracy is very possibly relatively other
type of symbiotic systems. The time interval between begin-
ing of the sharp ignition inside the column is very short. All
this argument leads to the substantiation of the use of the
Sedov approximation for a point explosion.

3. The point detonation inside magnetic column

In the lust paper (Doikov &Y uschenko, 2021) hase been
used only the part of classical p-p reaction in the form im-
portant for y-ray production:

p+p—-od+e+v,>d+p - 3He+y(549 MeV)
3He + 3He — %He + 2p (12.86 MeV) - (25.7 MeV)
1)

The full number of positrons N +and y-quants from an-
nihilation N, is: N+ ~ N, ~ 10** — 10*. Let D is veloc-
ity of the detonation front, than from (] depends from the
specific internal and nuclear energy (J/kg)

D =.20(@%-1) 2

Where Q is the specific internal and nuclear energy
(J/kg). The caloric content of such a chain is maximum for
all possible reaction channels is near 26 MeV. Even such
simple calculations show the relativistic nature of the prop-
agation of detonation fronts. Next, based on the simplicity
of the model, we calculate the radiation characteristics of
the explosion in the y-rays. The emissivity the y-quants af-
ter annihilation between electrons and positrons depends
from balance of the reaction rates of positron production
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Figure 1: The classical picture of the AM Her polars type
binary system (picture has been rewrites from popular in-
ternet resource).

and annihilation rates. Confirm that the correspondent vy-
quants have energy E,, = 5.49MeV and him relative inten-
sity 1(5.49 MeV) to intensity of annihilation quants 1(0.511
MeV) is the foundation of the positron spectroscopy. From
section 2.1 we have that the time of the point explosion in
the bottom of the magnetic columns of the WD surface has
maximum time tg,, =~ 1073sec. Only in periods of the
considered y-flyers with E,, = 5.49MeV we have possibil-
ity of independent diagnostics of the positron evolution in
space and time. We begin from geometric of the point ex-
plosion in detonation H-He mixture. In contrast with other
type Novae in bottom part of magnetic column the mixing
with the lower layers adjacent to the helium zone cannot be
expect. Then in combustion layers we expect only annihi-
lation line 0.511 MeV and accompanied him y-quant.

3.1. The geometric configuration

For the determine of the fronts in a relativistic shock
waves after point explosion in WD it is necessary to specify
the structure of the distribution of the gravitational potential
with the height of the white dwarf atmosphere. In the first
step we estimated boundary conditions for next solving of
the transfer energy equation for y-quanta who formed as a
result of P-P reaction. It should be noted that the front of
the shock wave, even at the initial moment of the explosion,
exceeds at least 10% compared to the front of expansion of
the substance. This phenomenon makes it possible to con-
sider the transfer of y-quanta in matter during its expansion
into vacuum. In this case the gravity acceleration is g =
(107 — 10®) m/s? and maximum vertical height H,,,,, =
107m. Initial velocity for unit mass fragments of the WD
near surface atmospheres is V,,, = (107 — 108)m/s. The
second cosmic velocity V;; = 10”m/s and final density is
p ~ 107*kg/m3® or numerical density is n = 102! —
10%2m™~3. For next calculation we can use this boundary
conditions.

3.2. Radiation during explosion

The energy deposition of y-rays, and the subsequent
thermalization of the no thermal electrons are considered in
(Cosma & Fransson, 1992) presented estimation for cross
section:

o, = Am,k, ~ 2.3-107%°m? 3)

For A; = 1.2 the optical depth 7, for y-rays allows to
determine the thickness of the layer that is already transpar-
ent to the considered hard radiation. This depth H we can
get from formula:

7, = no,H 4)
For first approach 7, = 1. Than
1 107
H= oy 10" m (5)

The result obtained leads to the conclusion that 10 sec-
onds after the explosion, the part of explosive shell is al-
ready transparent to y-rays. It should be noted that the frac-
tion of y-quanta that exited the transparent part of the ex-
plosive shell is sensitive to the ratio of hydrogen and helium
content. We think that with the noted set of physical param-
eters, the share of shells cut out reaches 20% of the total
amount of y-quanta with energies of 0.511 and 5.49 MeV.
For the AM Her this flow is no more of 60-80 quantum for
each energy in the time interval ¢ ;.

4. P-P-detonation and reaction kinetics

The P-P reaction kinetics are investigated more 80-th
years. In present time we have semi empirical formulae for
P-P reaction rates links, presented in (1) in form (Leng
1978, pp107-118) and (formula 4.47 p.61), Table 42. p. 108
with coefficients C;,i = 1,5). We used only nonzero coef-
ficients. In this cases for the reactions speed we has:

2
N,{(ov) = ClT9_2/3exp [—(IZTQ_U3 — (:—0) ] X
3
(14 CT3 + T2 + CoTy) (L5 (6)

g—mol

where N, = 6.022 - 10?3 atoms is the Avogadro number,
(ov) is reaction rate cross sections. This formula shows
number of reacted atoms in unit volume who consists 1
gram-moll per 1 sec. T, is temperature, who formally cor-
respondent to the Gamov resonance energy G. For consid-
ered thermonuclear reactions we received this energy from
formula:

G = 2n’mgele’/h? ~ 3,96 10" Perg @)

then T, ~ 2,48 - 107 K.The presented information in Fig. 2
shows that reaction rate cross sections N,{ov) depends from
initial concentration of the plasma components in pre deto-
nation time. In Bear & Soker (2016) considered possibilities
the detonation of the He components, and after this indigna-
tion of the hydrogen layers. From this scenario it becomes
clear that the energy of the explosion is limited not only
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Figure 2: The reaction rates of the P-P reaction links.

by the amount of hydrogen, but by the presence of condi-
tions for removing plasma degeneracy. In case of AM Her
type stars H-He plasma accelerated to (10-20) km/sec in
fields of hard gravitation potential. In this case, the large
mass of the H-He mixture are localized at the base of the
magnetic column. The thermalization of the incident di-
rected plasma flow leads to an increase in the temperature
of the H-He layer. To answer of the question about detona-
tion, it is necessary to take into account the results pre-
sented in Fig. 3 on the rate of thermonuclear reactions, tak-
ing into account helium and hydrogen isotopes and corre-
spondent P-P and He links. We emphasize that helium
plays the role of detonator, because the densities of the WD
atmospheres and the temperatures of the bases of the mag-
netic columns lead to the considered explosive. The time of
complete burnup A5, of helium in the H-He mixture as a
result of the 3a-process (Leng, 1978) :

3He* > C'2 +y + 7,274 MeV (8)
is calculated by the semi-empirical formula:
Raa = 9.36 - 1071 (pXo)T5 Pexp (= 212) (©)
9

This formula is valid in the temperature range who
showed in Fig. 2. The diagnostic importance of positron for
spectroscopy in astrophysics is considered of connection
with reactions of thermonuclear transformations. His al-
ways based an unambiguous correlation between the ap-
pearance of a positron and the emission of a y-quantum of
a certain energy. The y-detector register at the same time,
quanta of annihilation origin with an energy of 0.511 MeV,
but also precisely defined y-quants of these reactions. In
this case, the unambiguity of the discussed results is high.

5. Symbiotic system with accretion disk

Consistence of the accretion disk around WD with hy-
drogen leads to the fact that after the accumulation of a crit-
ical mass of hydrogen, the H-He mixture explodes in the all
near surface zone. The spherical geometry of the explosion
leads to lower event frequency. In this case full mass of the
exploded H-He layer is much bigger. The positrons arise
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Figure 3: Time scale for 3 a reactions. The A3a in years. T
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when available formation of the nonstable isotopes with
proton exec N, ®F, "Be, #Na (Shing-Chi&, Thomas,
2022), (Wynn. Abigail at al 2002) In Table 1 is showed ac-
company y-quants for considered elements.

Table 1: Synthesis of elements necessary for the production
of positrons at energies not greater than 20 MeV.

N/N Radioactive decay E,
KeV
1 | BN BCHet + -
1199
2 120 > 1>N+e™ + -
1732
3 TF->170 +et + -
475

4 e ->'B +et ..

In the explosion of classical Novae, the high luminosity
in the soft y range is maintained solely by the decays of the
proton-excess radioactive isotopes indicated. This means
that in addition to the resulting positrons, an accompanying
v line also arises. The description of the explosion of the
near-surface layer of the classical Novae fits into the spher-
ically symmetric approximation similar to the explosion of
the Super Nova (SN), but with different boundary condi-
tions. In all the above models has been considered only that
allow us to prove the high probability of expansion in outer
circumstellar space of y-quants accompanying the decay.
This circumstance is important for the application of posi-
tron spectroscopy to this type of objects, highlighting the
diagnostic criteria for y-quanta accompanying the produc-
tion of positrons during explosive thermonuclear combus-
tion. The optical and y-flayers are more power and suffi-
cient long in time for observation in relation to AM Her
type star systems. However, such events are quite rare in
the vicinity of the solar system compared to flares at the
polar. If we observe classical novae at a sufficient distance
from the terrestrial observer, then its classification is no-
ticeably simplified when y-quanta emanating from it are de-
tected.
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5.1. Positron diagnostics of the accretion disc

In present time during in the AM Her, classic and recur-
rent Novae explosions no registries y-flyers. The main rea-
son for this is the time scale of detonation processes that
cause explosions. All other intervals of the spectrum of the
symbiotic system shine significantly at long times. In op-
tics, the time of an optical flash is near week. The powerful
shock waves create an ionization front and destroy accre-
tion disk. The motion of positrons in a plasma differs from
their interaction in a neutral gas in that. Positrons travel
much longer distances in a strongly ionized gas due to the
fact that the annihilation of a positron with an electron oc-
curs only when it is thermalized. The motion of positrons
with a plasma differs from their interaction with a neutral
gas in that the positrons travel much longer distances in a
strongly ionized gas. The reason for this phenomenon is the
annihilation of a positron with an electron when both are
thermalized. Deceleration and scattering of a positron in a
cold accreting gas is more efficient. The probability of
positrons transition into the space surrounding the WD is
determined by the cross section of annihilation with an
electron and ionization energy losses in the substance. In
considered physical conditions the cross sections change
from 107%7¢m? detonation point to 10*¢cm? in final
points. The pass length for positrons and electrons is same
in this condition and determine from:

= = —254-107Z2N(3lny + 20,2) (Ev/cm) (10)

Substituting the characteristic parameters of the atmos-
pheres of white dwarfs and their accretion disks, we can
draw the following conclusion. Positrons can enter the ac-
cretion disk only from the uppermost layers. Getting into
the accretion disk, positrons interact with plasma through-
out the entire region of its localization. For the commonly
accepted densities of the matter of the accretion disk, the
ratio 10 shows that the ionization losses of positrons are
such that if they leave the near-surface layers of the white
dwarf, they will be detected from the presence along the
entire accreting region.

6. The Earth atmosphere

The structure of the Earth atmosphere. The structure of
the Earth's atmosphere in the first approximation can be
given in the form of a barometric formula. In this case, the
change in gas concentration with height is given by the fol-
lowing distribution:

N = Nyexp(— ,ugH/RT) (11)

where N, — is number densities of molecules at sea level. H
— atmospheric height relatively this level, p —is a mean mo-
lar mass, T — is atmospheric level temperature, R-ideal gas
constant. Substitution of this physical parameters lead to
values of free pass length of y-quants are varied between
1600 - 2000 m. The characteristic times of motion of
charged particles through the considered layers are 1076 —
1075 sec. The real relaxation time of the heavy elements
semiconductor have relaxation time near 107° sec. In this

case we consider it acceptable to use them in the problems
under consideration.

In contrast to astrophysical applications, the presence of
different types of aerosols should be taken into account in
the formation of annihilation lines in the earth's atmos-
phere. Aerosols often form clouds and other heterogeneous
structures. All these circumstances affect the formation of
the final annihilation line to a different extent. On the other
hand, measurements of positron fluxes of solar and galactic
origin show their excess in comparison with the expected
calculations.

7. Discussion

The study of the thermonuclear processes in astrophysi-
cal and Tokamak plasma demands new generation of spec-
trometers of the hard radiation. In order for their diagnos-
tics to be accurate with respect to the physical parameters
of the system and to have a correct spatial distribution, it
was necessary to develop new spectroscopy methods. Be-
fore the development of the corresponding equipment, it
was necessary to understand in what time intervals and at
what characteristic energy flows the terrestrial observer or
satellite would receive the required information. Another
important reason for the research disclosed in this paper
was to determine the reason for the absence of y-bursts for
fast thermonuclear processes. The author came to the con-
clusion that calorimetric reassures of the explosions near
WD surface can only be attributed to fast thermonuclear
processes. For registration and further studies of possible
v-flares, binary or, even better, multichannel detectors in
the y- and optical ranges are needed. Such a choice of the
observation technique makes it possible to record not only
the fact of a y-flare, but also the relationship of this event
with the physical conditions both on the surface of the WD
and in the magnetic column or the surrounding accretion
disk. To register the described events, monitoring observa-
tions are required. The technical aspects of this monitoring
are discussed in (Doikov M., 2022).

Technical requirements for monitoring equipment. Let's
consider the list of physical parameters necessary for solv-
ing the problem of monitoring, registration and accumula-
tion of spectroscopic information about y-flares in cataclys-
mic systems These is flyers time z¢;. In this paper we con-
firmed that 7, ~ 74, ~ 1073sec, Upper level of the y-
flows is 170 quants per 1 cm? for each energy 0.511 and
5,672 MeV during in full flyers period for AM Her. There-
fore, the relaxation times of the elementary pixel of the re-
cording grating is no more 10~° sec. In paper (Doikov M.,
2022; Liu, Wu, Wei at all, 2022) discussed detectors, who
consists heavy elements. These devices are relevant to the
considered spectral properties during the thermonuclear ex-
plosions.

The many fast processes with a powerful energy emis-
sion are of nuclear origin. The main indicator of these pro-
cesses is the presence of characteristic y-lines. Many of
these lines lie in the soft y and hard X-ray ranges. Predict
and prepare systematic observations of space and atmos-
pheric objects considered in the article.

To achieve the set goals, it was necessary to develop and,
in some cases, adapt the codes serving the new generation
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detectors — peroxides. In our case this is semiconductor
CsPbBa3. One of them crystal is many layer sandwich who
work how spectrometer. In more deep layer we fix more
energetic y-quants. In combination with optic peroxide we
have dual detector. In present work we calculated intervals
of energies and times for using of this peroxide detector.

The nuclear processes in Earth atmosphere caused by
cosmic rays (CR) who detects by peroxides consists vy-
spectrum and ionizations traces together. Thus, the use of
this type of crystals is one of the most promising areas of
instrumental support for spectral studies.

Interaction between supersonic solar winds and meteors
flows shows spectra only in optic- and middle IR-spectra
from dusty plasma can be registered by a new generation of
peroxide detectors.

8. Conclussions

The positron spectroscopy of y-flayer in Symbiotic sys-
tem is unique method of differentiation and determining the
role of the corresponding reaction channels during transient
explosions. Despite the transience and irregularity, the pro-
cesses under consideration provide valuable information
about the physical conditions in the atmospheres of white
dwarfs that are part of Symbiotic system.

It has been shown that at the base of magnetic columns,
based on the available data, there is a high probability of
positron formation and the subsequent formation of annihi-
lation lines. Together with the y-quanta accompanying the
formation of positrons.

The escape of positrons into the surrounding space
makes it possible to expand the time frame for observing
annihilation lines formed by the interaction of positrons
with electrons of the substance of the accretion disk.

It has been found that the simultaneous measurement of
v-lines accompanying different chains of reactions leads to
the selection of the most probable thermonuclear reactions.
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