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W @ >SxcnepumenTanbhas ycraHoeka Qﬂmsion
PNPI-NRCKI POIFUSion
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'\!ﬂ @ [MoNSpU30BaHHbIA MOHHbIN NCTOYHUK onl Cusion
PNPI-NRCKI POLIS

Pz Pzz
(BexkTOp) (TeEH30p)

+2/3 0

0 +1

0 -2
-1/3 +1
+1/3 +1
+1/3 -1/2

MOHHBIU NMyYOK

Tnozzle = 65 K
RFger = 200-250 BT

_ d, 10-50 k3B
d 552 1.2-10'° aTromoB/c
0.5Mm /\ >15 MKA
>\/ dnozzle = 1.3 MM

[lonsapusarop:

Sextupoles + WFT + Sextupoles + WFT + SFT1 (460 MHz) +SFT2 (350 MHz)
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gg @ ATOMapHbIA NMONAPU30BAHHbBIA UCTOYHUK onl sion

PNPI-NRCKI ABS
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ATOMHBINA NYYOK ;o506 = 2 MM

D, 0.01 3B Tpozae = 65-85 K
4-10'° aToMOB/C RF, gy = 300 BT
[Tonrapusarop:

Sextupoles + MFT + Sextupoles + MFT
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4 @ Paano4yactoTHble agnccoumaTtopsbl @*)Wusm

PNPI - NRC KI

Comio

TensioBoii
MocT
LC koHTyp
TIasopa3psigHas
TPYOKa
"""""""" Cory Lo Le
/‘/F/YY\ Y TY L
DHeprusi AMCCOMUAUMN i
MOJIeKYJIbI AeiiTepus - 4,56 3B 7% G [ ]cC Ro.
JHeprusi HOHU3ALUH T
o : | i Ly
neudrepus - 13,6 >B ‘ ;L | | |
Jf_ YCTPOWCTBO CONPSHXEHNs [wuccounatop Mnasma
8

26.06.2022 A.H. ConoBbeB



L] 3’ |
i @ IOCTMpoOBKa MNy4kKa 01 Fusion

PNPI - NRC KI

Honaya neurepus Boixon ABS POLIS IlepBast iuH3a

Beixon POLIS'a BbIxox Bropoit JTMH3bI
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e @ CnuH-cenapupyoLwasa cucreMa BMFUSIOH

PNPI - NRC KI

Ixcnepument lltepu-Tepiaxa MarautHas cuctema POLIS

MNpepckasaHue
Kraccu4yeckon Tecpun

PezynbTaT 3KcnepuMeHTa Atombl cepebpa

26.06.2022 A.H. ConoBbeB 10



@

PNPI - NRC KI
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f, MHz 8 25.4 460 350
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¢ @ MoaennpoBaHue POLIS @Fusion

PNPI - NRCKI
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SEOI;Fusion

L] y
@ MeToan KOMMPEeCcCUOHHON TpybKu

Wy
PNPI - NRCKI
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U @ Ontumnsauma POLIS @Swn

PNPI - NRC KI

3aBHCUMOCTbL MHTEHCMBHOCTH MYYKA OT NOTOKA
Ipoduiab arToMapHOro mMy4kKa
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w @ MoHnzatop DLP @sion

PNPI - NRC KI

1 — BBOAbI BbICOKOro HanpshxkeHua ana NOC
2 - CeKCTYNOJibHbIX MAarHmMT

3 - obnacrtb ropennsa nnasmol DLP

4 - NON1YBOJIHOBasA paMO4YHas aHTEeHHa

5 - KaTyWKN MHAYKTUBHOCTM NPOBGKOTPOHA
6 - MoHHO-onTH4Yeckasa cucrema (NOC)
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U 3’ .
it @ TpaekTopua ABUXEHUSA I1eKTpPpOoHa (ol)Fusion

PNPI - NRC KI
M 5 i
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PNPI - NRC KI

DLP noHunsartop

SEOI;Fusion

JLP nonusarop cocTouT U3:
1. I'azopa3psiiHOii Kamepbl

3. LOQOP - anreHHBI
4. UOHHO-ONITHYECKON CHUCTEMBbI
5. DJ1era3oBoro Koxyxa

Checking the ionizer for high

2. MarHuTHO# JIOBYIIKH THIIA NMPOOKOTPOH
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1 - NepBas aneKrpocraTuyeckas
OoAMHOYHas CMMMETpUYHaa JIMH3a.

MO.D,eJ'I U pOBa H Me + 2 - BBoAa BbICOKOro Hanpsi>xeHunsa Ao 40 kB.

(bO KYC[/I pyl'OLL'.eM « 3 - YeTbipex cerMeHTHbIN ¢apaaei kana

CNCtTeMmMbl * 4 - OTKNIOHSAOWME MJIaCTUHDI

« 5 - Bropas aneKkrpoctaTuiyeckas
OAHOYHaA CMMMETpPUYHas JIMH3a
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L] j’ |
I @ dokycupyroLada cucrema 01 Fusion

PNPI - NRC KI

=1

BBoa BbICOKOTO

OTKIIOHSIIONME IJIACTHHBI JIun3el B cOOpe, HA mMy4YKe
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L] |
\J @ dokycnpoBKa MOHHOIO nNy4ka @01“810“

PNPI - NRC KI

11 nmK [ | 21 MnK

Mpu nogade Ha AMH3L 17 KV 0T MOHKW3aTOopa A0 UeHTPa ABTEKTOpa
Aonetaet 42% nydxa. Mpw 3Tom GOKYCHPYETCA MOHBI B
napannenbHbiN MYYOK, YTO YMeHbLAeT ASNONADHIALMID NYYKA.

Mpu nogaye Ha nuH3bl 31 kV oT MoHK3aTopa AoneTaeT Tak we 42%

3KCHepI/IMeHTaJIbHaH 3aBUCHUMOCTD

MopenaupoBanue GOKYCHPOBKH HOHHOTO (oxycHpOBKH HOHHOTO My4YKa NPH SHEPruu
My4Ka neutponos 10.3 xeB
2 ‘5;_ 1 I 1 T < 100 T T T T T T T T  aanane 4 T 2 E— T T T
x L-F . A L : | Chopper ON, He + Dions :
"OE' . %2 - . " LJ B

E - pt ™ &9 E -
3 . 2r ]
30f- T . S : ]
E e Il
2sE- . ol v
20 S * - L J
. 40 —
151 ot L i
nE 20 i
S»E g -4
A PP P I Lasiadlass sasl sdasa L + oq was s0usene 4
0 S 10 15 20 2% 30 35 40 X 0 oo et PR RPN R ST G S S |
W 2 4 6 8

High voltage, kV
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PNPI - NRC KI

[leTeKTupoBaHMe NOHHOIro ny4yka

SEOI;Fusion

Profile, E = 10,3 keV

Profile, E = 20,8 keV

Cucrema ACTCKTUPOBAHUA UOHHOTO

IMy4Ka COCTOUT

Hu3:

1. YUeTbipex cerMeHTHBIN papaaeit Kamn
nepea OTKJIOHSIIMMU IJIACTUHAMM.
2. YeTnIpex cerMeHTHBIH (hapajaeii

Kal nepej 1eTeKTOPOM.

3 BecnomorareanbHbId BLIIBUKHOM

(papangeit kan

50

Profile, E = 41,9 keV
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W @ 411-AeTeKTop @sion

PNPI - NRC KI

50% noKpbITHE

@
H

PNPI - NRC KI

576 PIN guoapbl

Hamamatsu S3590-09

3apsi>)KeHHbIE YaCTUILbI:
0.2 -4 MeV

C dHepreTU4YeCKUM

paspeleHueM
<50 keV

10 HC TOYHOCTB 3allUCHU
BpPEMEHU CUTHaJia

dopma curaasa:

S

2500

AIIIT curnan, AIIT ex.
|

2 2 2 N R N B ®
3 8 8 8 3 8 8 g
8 8 8 838 8 & 8

TllIlllllllllllllllilllIIIIIIIIlllllllllllllll

8
g
3

10 20 30
orcuétel AL
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A 4
PNPI - NRCKI

@ TecTtoBbin ceaHc 2020

SEOI;Fusion

D.S. Leonard et al., Phys. Rev. C 73, 045801 (2006).

______ Side Y, or (2) 12
77777 10 ) e 2H(ﬂ‘.p) T
= 8 x # .
Z . )
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SEOI;Fusion

MoneJib 1eTeKTOPHOM CHCTEMBbI, CMOIEJIHPOBAHHAS B IPOrPaMMHOM
nakere Autodesk Inventor B mosiHou cOopke (ciieBa) U pa3pese
(cipaBa):

1 — CHMHTHVIAI{UOHHBIE NMMAHEJIN; 2 — INIABHBIM 1eTEKTOP.

26.06.2022 A.H. ConoBbeB 24



I\ly @ MoaennpoBaHue aetekTtopa N rusion

PNPI - NRCKI KQCMMHQCKQEQ |43DMH€H|48

DHepreTuuecKui cnexkTp ¢ (poHoM
KOCMUYECKOTr0 M3JIy4eHUs

! Entries 31335

500¢
Mean 0.4184

450 _ Std Dev ‘0.1554
400 I 3 '
350 |:|e= 116°

-B= 157°

300
[l Cosmic background
250 ' [

200

150
100 )
50
0 . h
1 2 25 3

0.5 1.5

35 E M»3B

ITepsbie ouneHkn MoHrte-Kapio rosopsar © TOM, 4YTO
3¢ ()EeKTHBHOCTH MOJABIEHHUS KOCMUYECKOTO M3JTy4YEeHHS TPHU
HCIOJIB30BAHUN CUCTEMBl CUUHTHJUISIUOHHBIX NIETEKTOPOB
HaxonuTcss Ha ypoBHe He MeHee 80 %, 4TO MoATBEpXkIaeT
3¢ dexTHBHOCTH pa3pabOTaHHOM CUCTEMBL.
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g.y @ nﬂaHb| @sion

PNPI - NRC KI

NnaH Ha 2022

« Otnapgka RF aueek POLIS

« CeaHc c HeENonApnU30BaHHbIM MOHHbIM U HEMNONSAPU30BAHHbIM aTo
MapHbIM NYyYKaMU

*  W3roTtoBneHne cUCTEMbl AETEKTUPOBAHNA KOCMMNYECKOro oHa
« Hactponka RF gueek ABS

e CeaHc C nondapm3oBaHHbIM MOHHbLIM N HEMONTAPN3OBAHHBLIM aTOMaAp
HbIM MYy4YKaMu
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1L 3’ |
g @ [lpuknagHasa u3nka (Po)Fusion

PNPI - NRC KI

1 mokosienue:

d+t — 4He + n (17.6 MeV /107 keV)

2 TIOKOJICHUE:

10-’ | | |
10 —
g
S 1 f
-
S 1
a 107! |
"'I,‘ 8
d+t —> %He +n (176 MeV/107keV) = =L
! =
,’ s
d+3He —> “He + p (18.3MeV/430keV) & o Ff
Q
1074 |-
3 IMOKOJICHUE:
10-3 L 1l 1(" 1 I
d + 3He —> “4He + p (18.3 MeV /430 keV) ! 10 100 1000 10,000

DHeprus B C.11.M., k3B
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PNPI - NRC KI

(Filamcnt

lonization column

=

OHu3aTop [haBuwia

ConeHouabl
(1000G)

NOC

30Ha
MOHU3ALUN

KaTon

SEOI;Fusion

P
: 6
| i | | [ o,
p— II ”ﬁ‘:} i e R A S I ¢ e [
Atomst E}'D lons = T il
§
_¥
Potential trap _f-
.......................... TN
| | S50V(lkV)
i t o0 v (1.2kV)
: 1 300 - 500 V ) -
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L] |
4 @ [IpenmMyLLecTBa nonapunsaumnm BO“*‘US!OH

PNPI - NRC KI

e YBe/iM4eHMe cevyeHns peakuumm

.. o 1
e KOHTpO/b Haf HanpaBfeHueM pas3néTa QSF=—1 9= 5 | 2001 + 4010 + 000 + 201
00 N N m—omm—
NMPOAYKTOB p€aKkunmn Quintet  Triplet Singlet

e [MopaBneHne HENTPOHHOIO KaHana

35 R S e
#— T-matrix an. Lemaitre 1993 (p)
SHe(d, p)a t(d, n)a B oYH —m— T-matrix an. Lemaitre 1993 (n)
( ,P) # - R-matrix an. Hale and Doolen 1984 (p)
3.0 5 a’ 3H - @ - R-matrix an. Hale and Doolen 1984 (n)
| I (d,n) He - & RRGM Hofmann and Fick 1984/
1 R-matrix and Hale et al. 1983 (p)
=25 | m A DWBA Zhang et al. 1999 (n) -
-y part-wave an. Zhang et al. 1999 (p)
= # 4-body Faddeev, Uzu et al. 2002 (p)
=3
*

[
wn

[3%)
/o'O

W
T

20 L 4-body Faddeev, Uzu et al. 1999(p)
’ % Deltuva and Fonseca,

OTHOCHUTENBHOE U3MEHEHUE
T depeHIIATBEHOTO CEUCHUST PEAKITHH
T

[
S
o
S
HEIOJISIPU30BAHHbIH S | W Phys. Rev. C 81 (2010) ]
n -
g 15 | \\.\ - - - - —a =
% . NG
0.5 S | o "\\\ |
- 10| 5 = N S - s
2 N .
0 1 L 1 1 1 1 1 1 E * e . —
0 20 40 60 80 100 120 140 160 180 8 .A*‘ 3 e *—— . o i
Vron paccesHus, ° 0.5 . % I e el o i i E
’ "’\ w * T o
Ch. Leemann et al., Helv. Phys. Acta 44, 141 (1971) 0.0 LA )
R. Engels et al., PoS SPIN 2018, 176 (2019) 0 50 100 150 200 250 300 350 400 450 500 550

Lab. energy (keV)

H. Paetz gen. Schieck Nuclear physics with polarized particles (Springer Verlag, Berlin, 2012);
Eur. Phys. J. A 44, (2010) 321; Few-Body Syst. 54 (2013) 2159
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U@

PNPI - NRC KI

L—R __ %PZ sin BAy
L+R — 1+%Pzz[sinQBAyy+cos2BAzz]
U-D __ Pz 7 sin Bcos BA,.
U+D = 143 Pzz[sin?BA,,+cos?BA..]
2(L—R) _ 2Pz sin BA,
L+R+U+D 1+%Pzz[3(cos2ﬁ—1)Azz]
2(U-D) __ Pz sin Bcos BA,-
L+R+U+D 1+%PZZ[3(cos2ﬂ—1)Azz]

(L+R)—(U+D)

—%Pzzsinzﬁ(Amm—Ayy)

L+R+U+D

()‘b

- 14+ 4 Pzz[3(cos?B—1)A..]

G.G Ohlsen, P.W. Keaton, Jr., Nucl. Instr. and Meth. 109, 41 (1973).

’H(d,p)’H ’H(d,n)’He

AN

oiwktv wlt\t
0.5§ /
e
()I-lch\ /\
ns,

0§§ .......
0: ﬂ‘y-\ .: "
4)5; \\';.u’ \

AR iiaink
50 45 90

K. Fletcher, et al.. Phys. Rev. C 49, 2305 (1994).

P ST SRy Ny ST a——.
135 0 45 %0 135 180

0 (degrees)

©=270°

z h

PIN-auoapbl

My40K

d MuiIeHb

ONIAPUMETP Ha AAEPHOWN peaKkuuu EolSFusion

A Z - OCh KBaHTOBaHMUS

. Z-0Cb Iy4Ka
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DAy
N

@ [Tons

PUMETpP Ha 13MO6OBCKOM cABUre

SEOI;Fusion

100
n
I'll >  N+|\ No\ p=035 1
z \7 @ A AN | Y | I
> S (:’; !‘ ‘| "’ \\. P-= -0.33 7
- o[ 2 [ [
5 2000 PNPI - NRC KI Q* [ [
E 5 40 '\ ‘.‘ " .‘|
[>) g 30 /‘ l‘ "\ \‘
=] = 20 \ /
= = o \ /‘« \ /\
& 1500 15 _ww/ AN ZAN =
Cﬁ MarHHTHoe noneBcnuH(buanpe mTn 7
2512 o090 pooNe=N
* N.+N_+Ny
oo N+ N = 2y

1058 MI' 00 [~

2P1/2J_0

] |

- N, +N_+Ny~

20 40 60 80
MaruurtHoe noJie, MTa
C dOTOHbI
NMUHPUNBLTP (BOTOHB!
HenTpanusartop UMAMHAP
| ________ | dapages
X X X S 1LY T — X
X D= R — — x| o
I
Na Pa3pnéarl)-|aa;|
2H+ HO(26) —m—— | 2H%25)m m, 2HO(1s)
otbop HFS
m=+1; -1; 0.
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1] eofus
¢ @ AnddepeHumanbHoe cevyeHue pobFusion

PNPI - NRC KI

(0, @) = 70(0) (1 + 5y BLALO) + Xg_, BLAL(0) + X5y Yy PLPLCIk(0) )
pra (8, ) = 0o(0) (Pr(0) + X5, iKY (0))

P1 = %pw
~ 3 Pe = %p'yz
P2 = 5Py ~ )
~ 3 P7 = 3Pzx
P3 = 5Pz _ .,
P8 = 3Pyy
Pa = 3Pzy
P9 = 3Pzz
Ps = 3Pz= .
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!y @ ACTpO®dUn3UNKa @sion

PNPI - NRC KI
"Be
IIEPBUYHBIN / N
"Be(n, p)"Li DBOTIOIUA 3BE3
HyKICOCHHTE3 \10—9

"Li

7L1,(p, o
105 0.25

3He 3He(d,p)a —> |*He

T T \ T t(c,y)"Li

d(p,v)*He 3He(n,p)t t(d,n)a
d(d,n)3He
0.75 |l \ | S(0), eV xb | T.K
1y —p(n,'y)d—> 2 d(d,p)t — |3 3 p(p, V€+-)i-d 4 X ]_0_151)7 ]_07
- He(p,ve™)a 8.6 x 10~
10-* ’
V\pHn - d(p,v)*He 0.2
VT . 3He(a,7)7Be 560
- d(o,v)8Li 2 x 1073
d(d,v)a 5.4 x 1073
d(d,n)*He 50000 106
d(d,p)t 56000 10°

E. G. Adelberger et al., Rev. Mod. Phys. 83, 195 (2011)
C. Angulo et al., Nuclear Physics A 656, 3-183 (1999)
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!9 @ Dete_ctor system. PIN diodes Qﬁmi"“
PNPI-NRCKI \/er<Qinn

- /\ e 4-1 detector with 51% filling

" e 576 Hamamatsu PIN-diodes (S3590-09)

v e PIN-diode active area: 1 cm?

e depleted layer: 300 um
e energy resolution: <50keV
e low reverse voltage (<=50V)

T

Square detector elements (4x4 diodes)
Standard PCB assembly with
spring through-hole mounting (no solder!)
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100 . |
N4 @ Readout electronics jﬁomsm

PNPI - NRC KI
Readout requirements: CSP from ATLAS CSC [BNL]
J 600 channels Junnarkar et al. IEEE Nuclear

Science Symposium Conference

J Total count rate < 1kHz Record (2005)

 Standard interface (Ethernet?)
[ Event synchronization for coincidence trigger

48 channel Waveform digitizer (WFD) [ |Concentrator

Detector I\ < ADC I
I/ \ FPGA K> FPGA

2x24-channel CSP 6 x 8-channel

Charge pipeline ADC Field-
Sensitive 12 bit, 656MHz programmable
ifi rr
_I: reamplifier _(wavge{1j‘1;[)$rﬁ1 d%)i/tizer)
Self-triggered WFD
Shaper 12 bit resolution
ASF-48 count rate up to 50 kHz
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I\'y @ Magnet system @smn

PNPI - NRC KI

B =300G = 2.5 B,
Magnet field is
generated by 24 permanent
magnets with dimensions
80x40x10 mm3 with pole tip
field of 1.25 T at the surface
(NdFeB N40)

350

!

Btotal
200 ~— | T~ Btransverse

250

N
o
o

150

Magnetic field, G

100

50

-150 -100 -50 0 50 100 150
Axis coordinate, mm
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@

7 LSP principle o)Fusion
PNPI - NRCKI
z
> 1x10°!
g 2000 10%10°¢ 1x102
g 55107 3 1x10°
lé-ﬁ 4
= 1500 1106 Ix10
=
o -7 -5
~ T [s] 5107 3 1 [s] 110
28 1609 MHz 1x10°¢
12T 7000 §
13107 + 1x10°7
Lamb shift 52107 5 1x10°4
500 o
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1x10° , , , , 0
0 20 40 60 80 100 X107
P 0 0102 061 2 46102040 100
1/2 B [mTn] Hanpsix&aHoCTh
O, O, O3 Bas B, o aMEKTpHUYECcKoro noms [B/em]
20 40 60 30
Magnetic field (mT)
200
L 180 State Brit(mT) AW (MHz)
5 160 Q = Lo 181/ 11.7 327 |
7 ol Afo 2P 0.5 14
?E_-' 120 = 1600 2812 1.5 41 o i
5 100 1A fo o o el o
R o\ f e e
; | / "\ - — :E —_
3 60 /a \ ageben: chm
2w 53.5MT / \_60.5MT e
» /( £ o \‘ Lo i
R(uOS 1.6[)6_7]_.(:(]? l,()I(JS lA(aID‘) ‘ 1.6‘10 l.tl)]l 1,(:12_7313 1.614
Yacrtora, Ty |
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U @ Polarization determination by NRP @ Fusion

PNPI - NRC KI
o(0,0) = 00(1 - gPZAy(())cososin B — PzzAz.(0)sin 3 cos 3sin ¢
= -iPZZ(AH(()) — Ayy(0)) sin? B cos 2¢ + %PZZAZ:(O)@COSQ g 1)).
3 G.G Ohlsen, P.W. Keaton, Jr., Nucl. Instr. and Meth. 109, 41 (1973).
or = oo(l+ 5Pz A (0)sinf+ %PZZ{AW(Q) sin 8 + A, cos’ (),
or = oo(l— ngAy(ﬁ) sin 3 + %PZZ{AW(S) sin? 8 + A, cos® (),
L o og oy = oo(l4 PyzA,.(6)sinBcosf + éPzZ(Am{S) sin? B+ A,, cos® ),
R aR . 1 . 0 2
op = oo(l+ PzzA:.(0)sinf + sPzz(Ayy(#) sin® Beos 3+ A.. cos” 3)).
U— > dpr 2
D « op. e = L-R _ : E.P%;’ sin 3 A,
L+ R 14 5Pzz[sin”5A,, + cos? 5A..]
R U—D Pyzsinfg cos 3 A,.
: €9 = = .
R— polarized + 2 U+D 1+ 1Pzz[sin® BA.. + cos? BA..]
Ru-npaiarized 2(L — R) %Pz sin 3 A,
y € = —
) ’ L+R+U+D 1+ L1Pss[3(cos25—1)A..]
P 4_ e, = 2(U — D) _ Pzzsin 3 cos 3 A,
/=9, OCh KBAHTOBAHILA L+R+U+D 1+ 1P;;[3(cos?B—1)A..]
s o = LAR-U+D)  —3Pszsin®f (Aus — Ayy)
" HampaBlICHHUE yUKa L+R+U+D 1+ iPZZ['?'(CDSZ B —1A:.]
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L @ Diff

erent signals

SEoﬁFusknl

2200 2250¢
2150 2200
2100E 2150F
2050 :
2000E 2100
1950 2050
1900 2000F
1850,
2300F 2250
2250 2200E
2200F 2150E
2150F 2100E
2100E 00E
2050
2050 3
2000 2000F
1950F 1950E
1900F 1900E
1850 . . 4 + " n 4 1850E
2220 gggg
2210 2200 1250 2250
2200 2200
2190 1290 2150 2150
2180 5160
2170 2100 2050
2160 — 2000
2150 2050 1950
2140] " + 3 " 4 1 2000k " 3 + + 3 4 1900f
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L]
7 @ Heavy water vapor target ‘@mion

PNPI - NRC KI
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U
\U @ KoopAMHaTHblIE CUCTEMDI

PNPI - NRC KI

Basel convention (196 1 ): Huber, P., Meyer, K.P. (eds.): Proceedings of the International

Symposium on Polarization Phenomena of Nucleons. Helv. Phys. Acta Suppl. VI. Birkhduser

Madison convention (1971): Barschall, H.H.,
Haeberli, W. (eds.): Proceedings of the 3rd International

. o . . AY
Symposium on Polarization Phenomena in Nuclear Reactions. F

University of Wisconsin Press
X
E - MOMCHT UMITYJIbCa
1T gajeTarolled 4YacTUIIbI
—_—

- MOMCHT HUMIIYJIbCa

BBUJICTAIOIIEN YaCTHUIIEI
t

kout

D
.S
w

- OCH KBAHTOBaHH
Ny4Ka 1 MUIICHHU

Koopaunarnas cuctema . .
p y(kin X kout)
peakiuu 0
z||Ein

—

9 kout

SEOI;Fusion

Onucanue moasspu3aIum
(pukcupoBaHHAs B MPOCTPAHCTBE

KOOpPJIMHATHAS CUCTEMA)
AY

Z”Ein
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M @ AcvmmeTpum crivu-koppenvpyroliero Qjﬁmion
PNPI - NRC KI 3KC|_|EEV|MeHTa
Y (0, ) =L-0(0, ¢)
9 9 9 9
o(0, ¢) = go(6) (1 +2op5A;(0) +2.p5A%(0) +3°% pgpi,cj,k(@)
Gerald G. Ohlsen, Rep. Prog. Phys. 35, 717 (1972)

3uak nomsipusaumu: (Lporrs, ABS)

Liyy=L =Ly =L__

b _ (Y 4+Y, ) - (Y4 4+Y_ )
A (07 qb) — Y++_|_Y+_+Y_++Y__

" _ (Y 4+Y )Yy _+Y__)
A (93 (]5) Y, +Y, _4Y L H4Y

b,t _ (Y +Y )= (Y 4 +Y, )
02‘ (09 qb) — Y+_|__|_Y_|__—|—Y__|_—|—Y__
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L] o o
@ YacCTHbIK cnyyau

VY SEOI;Fusion
PNPI - NRC KI
613 — Bt — 0° :
‘7(97 d)) — ‘70(9) [1 + %p%ZAzz(Q) + %ptzzAzz(e) + %p%ptzcz,z(ﬁ’) + %pbzzptzzczz,zz(e)}
’ 449C, . ’ 449C; -
aqbst 9, (b) — glprHptZlCZ,Z(e)
Z 4+2p% , AL, (0)+2p, , AL (0)+P% zPY ,C2z2,22(0)
b t
b,t _1PzzlIPZzz|C22,22
0, =
AZz0 ) = Yot I ]Ca.n
Py =py = £3 Py =Pz =+3
Pz =Pzz =0 Pz = Pzz = £1
b, zz,zz
Oz‘%t(ea ¢) — Cz z az‘ZtZ(gﬂ ¢) — 4+Cz 2
2A2 (9)
t 2A%_(6)
aqzz(eﬂ ¢) 4+90z .
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I @ DSreprus npoaykTos peakumu ot yrna Qjﬁlsion
PNPL-NRCKI_DACCESIHUS

. g
53] N %))
[T T ] |

JHeprud, MaB

—
LI I T 17T
-

 3ppa2e Tt .

:l L1 1 | | ‘ I I | | L1 11 | | I L1 \. | .l |
05 1 15 2 25 3

0, pan
Ha ocHoBe ¢popmyan u3 [["A.bopucos, P./.Bacunbes, B®.llleBueHKO
KnHemaTuyeckue TabJIUILbI SAePHBbIX peakyu d,n 1 p,n

N3paTenbCcTBO cTaHAApTOB, MockBa 1974
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ol)Fusion

CpaBHeHue
anccoumaTopos

4

il
|

Z

EMKOCTHOI JIHCOLNATOP: I[-Hﬂ Mapanneasupii LC koHTyp: Y3Kas

Pe30HAHCHAsI M0JI0¢A, CI0KHOCTH B
IMOJTHOT'O COITACOBAHHUSN HE XBATACT COr/acoBaHNM (0GPATHAS MOMIHOCTE

HHAYKTHUBHOCTH. Ha ypoBHe 50% ).




