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OkcnepuMmeHT PolFusion no
nccreaoBaHUIO TepMosiAepHOM
peakKLMMn cCMHTe3a
NOoNAPMU30OBaAHHbIX AEUTPOHOB.

Pol)Fusion
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H+ *H — °H+p+4.04MeV 20+ 2H — 3He+n+3.27 MeV
\3.03 MeV ¢ 2.45 MeV
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1.01 MeV Q ‘ 0.82 MeV
¢ 1poron

50 \ 23.84 MeV
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2H+ 2H — *He +~v+23.84 MeV
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¥ @ ACTpodun3mnka @Fusion

PNPI - NRC KI

"Be

IIePBUYHBIN / .
"Be(n,p)"Li o2
HYKJICOCHHTE3 \ ,  OBOJIOLHA 3BE3]L

3He(a,v)"Be 107

"Li(p,
10—5 0.25

"Li

3He 3He(d,p)a —> |*He

t(a,~v)"Li
SN !

d(p,v)*? 3He(n,p)t t(d,n)a
d(d,n)*He
0.75 | | \ | S0), eV xb | T.K
'H |—p(n,v)d —|2H d(d,p)t —>|3H p(p, ye+)d 4% 1019 107
\ 10-4 3He(p, ue+)a 8.6 x 10~17
pmn — d(p, '7)3He 0.2
¥/ . 3H6(a,‘7)7Be 560
n d(ce,v)°®Li 2 x 1073
d(d,v)a 5.4 x 1073
d(d,n)*He 50000 106
d(d, p)t 56000 100

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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\7 @ [IpnknagHasa dusnka ﬁﬂwwn

PNPI - NRC KI

1 mokoJieHue:

d+t — 4He + n (17.6 MeV /107 keV)

2 TIOKOJICHUE:

10 - -
jan
r, g
n+ oL — He +@ (4.8 MeV) & 1f
’ _ - ~
’/!’,”‘—I_ Erl()'l—
’A,'JI’ i 8
d+t.—> 4He + n (176 MeV/107 keV) = =L
! =
” an
d +3He —> “He + p (18.3MeV/430keV) & |
@)
|0—4 -
3 IIOKOJICHUE: ,
10-3 s Ll L1 1
d + 3He —> “He + p (18.3 MeV /430 keV) | 10 100 1000 10,000

DHeprus B C.11.M., K3B

02.03.2021 N.H. ConoBbeB 4



w @ [TpenmyLiecTea nonsgapumsaumm ol)Fusion
PNPI - NRC KI

YBennyeHu YeHUu4d Kunun < 01,1 1 ¢ ‘
* € €Hne cene peaku . QSF = —— (7(125 2011 + 4010 + 00,0 + 201, 1
° KOHTpOﬂb Ha[ HanpaB/EHUEM pa3/i€Ta 00 QV’ -l ,I‘V"“ l —v—‘q. -
uinte riplet Single
NMPOAYKTOB peaKkuunuun :
e [lopaBneHue HeﬁTDOHHOFO KaHalla 35 B T T T L~ T T
®— T-matrix an. Lemaitre 1993 (p)
N/ )\l —m— T-matrix an. Lemaitre 1993 (n)
2.5 3 3.0 D(d ’p) H # - R-matrix an. Hale and Doolen 1984 (p)
He(d, p)a t(d, ’n,)a =l 5 a’ 3H - @ - R-matrix an. Hale and Doolen 1984 (n)
I (d,n) He - A RRGM Hofmann and Fick 1984/
S ) R-matrix and Hale et al. 1983 (p)
—25} = DWBA Zhang et al. 1999 (n) .

A
-y part-wave an. Zhang et al. 1999 (p)
e # 4-body Faddeev, Uzu et al. 2002 (p)
®
*

n
T

OTHOCHUTEIBHOE U3MEHEHHUE
U GepeHIInaTbHOTO CEYCHHS PEaKIUH
T

©
o)
© 20 L n 4-body Faddeev, Uzu et al. 1999(p)
8 = % Deltuva and Fonseca,
HeNnoJIsIpU30BAHHBINI S I = Phys. Rev. C 81 (2010) ]
-— -
v -
§ 15 \\\k Wl ™ ™ = . =
Q Y
05k g_ = ¥ B \'\‘\. 4
= 1.0 [ . - -
L o~ .
0 1 1 1 1 1 1 1 | E * e - E3
0 20 40 60 80 100 120 140 160 180 8 ?.A*‘ e . Pl 5
Vron paccesHus, ° 0.5 . % e A e s il s
p ’ "v\ * * = =3 A
Ch. Leemann et al., Helv. Phys. Acta 44, 141 (1971) [ . . |
0.0 LI =y e,
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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PNPI - NRC K1 0630p 3KCI‘Iepl/IMeHTOB ol)Fusion

o0, $) = 70(6) (1 +2_PEAL(0) +_PLAL(O) +35 PIPLCk(0) )
pro(9, @) = o0(8) (Pi(6) +3p;KY (9))

Tun
Hao/onaemble Gerald G. Ohlsen, Rep. Prog. Phys. 35, 717 (1972)
IKCIIEPUMEHTA
, p-KaHaJ
Zﬁ( = )3H Cz,z Cy’y n-KaHaJ
; .
e Cizz: Cyo:  wommm  PoOlFusion
H(d H
5 T (& C O
Y, Tz 2Z,xZ
QH(d, ]YJSH 2 Y ] Imig A. et al., Phys. Rev. C 73, 024001 (2006)
- Km K Katabuchi T. et al., Phys. Rev. C 64, 047601 (2001)
2 3 Y |
H(d,n)He
QH(G? p)3H Ay [] [ ] B [ | Tagishi Y. et al., Nucl. Instrum. Methods Phys. Res. A 402, 436 (1998)
o A A O ] ] ] Fletcher K. A. et al., Phys. Rev. C 49, 2305 (1994)
2 7 \3 rz =z Tagishi Y. et al., Phys. Rev. C 46, R1155 (1992)
n)*He 1 259 '
(d,n) Apa—Ay,y : i u Becker B. et al., Few-Body Syst. 13, 19 (1992)

- Behof AL F., May T. H., McGarry W. L., Nucl. Phys. A108, 250 (1968)

QH(d, jng P ) ] Haegnsgen H., et al., Nucl. Phys. 73, 417 (1965)
Y Rogers J. T. and Bond C. D., Nuclear Physies 53 (1964) 297
s s L - D, Nucle
H(d, n) He [ Kane P. P., Nuclear Physics 10 (1959) 429

' EE NN Brown R. E. and N. Jarmie, Phys. Rev. C 41, 1391 (1990)
- <2155 A. et al., Nucl. Phys. A465, 150 (1987)

’H (d, p)PH o - ¢ s R. B, W. I. McGarry, and L. A. Beach, Nucl. Phys. 80, 273 (1966)
2 3 0 - \cNeill K. G., Phil. Mag. 46 (1955) 800; Arnold W. R. et aL, Phys. Rev. 93 (1954) 483
H(dﬂ n) He ] Moffat J., D. Roaf and J. H. Sanders, Proc. Roy. Soc. A212 (1952) 220
- ] W, A and W. Whaling, Phys. Rev. 88 (1952) 1149
l * . l Bro\tf_cl‘lo.r E., A. P. French and F. G. P. Seidl, Phys. Rev. 73 (1948) 815
-
0 50 100 150 Ecm, keV
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M @ OSxcnepumenTanbHas ycTaHoska @lsion

PNPI-NRCKI PoOlFusion
W @

. UNIVERSITA
DEGLI STUDI
e PNPI - NRC KI
ABS, 4Tt-IeTEKTOP
o c PIN-guopamu
aTOMHBIM MYy4OK -
D, 0.01 3B

4-10'® aTomoB/c

gronngen
POLIS,
VOHHBIW NY4YO0K
d, 10-50 k3B

1.2-10" atomoB/c _Lilaet
>15 MKA (s

< IJ JULICH

Forschungszentrum

[TonsspuMeTphbl HA

;, v
0.5 m JISMOOBCKOM C/IBUTE
S /\ U /IepHO# peaKIuu
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DI @ MonspusosaHHbIil MOHHBIA MCTOYHMK @lsion
PNPI-NRCKI POLIS

Py Pzz
university of
(BekTOp) (TeH3op)

groningen
+2/3 0

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

MOHHBIU ITY4Y0K

—

_ d, 10-50 k3B
g 1.2:10'° aTomoB/C
0.5Mm /\ >15 MKA
S d, oz = 1.3 MM
\/ Tnozzle = 65K

RF youer = 200-250 BT

[Tongapusartop:
Sextupoles + WFT + Sextupoles + WFT + SFT1 (460 MHz) +SFT2 (350 MHz)

02.03.2021
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\7 PagnoyacToTHble nepexoanbl ol)Fusion

PNPI - NRC KI
WEFT MFT SFT1 SFT2
f, MHz 8 25.4 460 350
BRF: mT 0.2 0.1 0.2 0.2
By, mT 0.8 2.38/2.79/3.27 8 10
ABy, mT 0.2 0.2 0.7 0.7
lRF; mimm 40 69 40 40
1.0 r T —— T T T
300 m; m; = 09f \. ]
E B E 08 1 3
z - O +1 +1/2 E 07 _ H\ .
- - 6 Brr = 0.05uT | ]
s 200: @ 0 +12 2 ol ) ;
2 F=3/2f @ -1 +172 2of "TTE :
=] - [ ]
o 100 y 5 osf | .
N 02} /] ]
E - § 01F 2 /) | ‘ e e
o B [ap)] - o T ' 2
g 0 [ T 0'0-40 . -210 - :) 2|0 : 40
A N @ -1 -12 t, MKC
i SFTII 1.0 .
-100 — = 4 |
- m 08 4
B g I |
=200 |- ** 06 FBrr = 0.2MT i
F=1/2 } ¥© 0 -1/2 é v = TOTM ‘| |
i S o4l ¢ | ff i
=300 | ® +1 -1/2 5 [ 2 xﬂ\x 3 ]
- ] PR N S T AN N T N T SO TR NN SO S S N E 02 \.'. .
0 2 4 6 8 10 12 3 - J\\ 1
9 00 Lecssens e AN i ;
B, =11.7mT MaruuTtHoe noJje, MT -40 -20 ¢ Mg{ . 20 40
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I @ AtomapHbIii Nonspr3oBaHHbIA MCTOYHMK ﬁ

ol)Fusion
PNPI-NRCKI ABS

Pz Pzz % | UNIVERSITA
(BexTOp) (TeH3op) .Bf%ﬁﬁl}{}i‘ s
_2/3 0 - EX LABORE FRUCTUS -
0 1 0.5m
-1/3 +1
-1 +1
+1/2 -1/2

ATOMHBIN NYY0K ;9506 = 2 MM

D, 0.01 3B T, .=6585K
4-10' aTomMoB/c RF, 4yer = 300 BT
[lonsgpusartop:

Sextupoles + MFT + Sextupoles + MFT
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w @ 41T-AeTeKTop @Fusion

PNPI - NRC KI

50% nokpbITHE

PNPI - NRC KI

m 2@

576 PIN aguoapbl
Hamamatsu S3590-09
3apsi>)KeHHbIe YaCTULLbI:
0.2 -4 MeV
C SHEepreTU4YeCKUM
pa3pelleHueM

10 HC TOYHOCTB 3aIIUCHU
BpPEMEHHU CUTHaJa

dopma curnasna:

2400

4 NN NN
€ 8 3 8 8
S 8 & & &
||ll|l||l|||llllIlqlllﬂll|HI|‘II1|IIIH|HI
O

PR L n PR
10 20 40 50 60

30
orcuétel AL
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A .
4 ApuUMeTp Ha NaMb6OBCKOM caBure ol)Fusion
PNPI - NRC KI
I!O!I @ s Nl N\ pe03s
= > %0 I I\
= \ 4 - A | R
] . 60 [
3 2000 PNPI - NRC KI § ? R I
2 5 . A A
: ; 20 /‘,‘ '\\ "/‘J‘ ",\ -/ /\\
§ 1500 @) 1:: M:W/ L XA L \H_H/:“\H_M_w::
C% ”MarHMTH(V)é mnoJjie B C}IPIHQ)H.HBTBC, mTn 7
28112 1000 N, — N_
N NNy
JIsmO0BCK M N o7
1038 M 500 |- =

2P1/2J_0

T N.+N_+N;°

20 40 60 80
MaruuTHoe noje, MTa
CnnHPUALT ($OTOHBI
| ¢ P | 121.6 nm
—————
HenTtpanusatop UMANHAD
| D, | Qapages
X X X|__ irisoswvrn i [X
— : : — ¥
X X X Moo i X| 9 J U L I C H
1|
Na PaspsaHas Forschungszentrum
Kamepa
2H* 2HO(25) [ ——=0x—_1 *H%0s)m,  *H0as)
otbop HFS
m=+1; -1; 0.
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v @ [lonapuMeTp Ha SAEepPHON peakuunmn ol)Fusion

PNPI - NRC KI

y
I"I A Z - 0Ch KBAaHTOBaHHUS
-R _ 3PzsinB A, \\ ’ . Z-0Ch IyuKa
B 14 %Pzz[Sillz BAyy + cos? BA..] ; / ------------ »

L
L+ ‘ '
B Pyysinf3 cos B A, PNPI = NRC KI : _ "
U+D 1+ 1Pz [sin® BAz; + cos? BA..] \Y B
2(L-R) 3PzsinfB A, — >

L+

R+U+D 1+ 1Pzz[3(cos? 8 —1)A..]

2(U — D) _ Pzzsin3 cos 3 Az
L+R+U+D 1+ 1Pzz[3(cos?B —1)A,,]

(L+R)-(U+D) _ ——P/7>in°,3( z— Ayy)

L

0.5 —

. 'm/\ | ”"//’\ L PN-wonm 7
s} o N\ \

+R+U+D  1+41P;z3(cos?B - 1)A;.]’

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

.,/\* : /\\

wy\ gwny\\
F S LY 9=270°
bessssa et
P b E:‘” \\ [ X
NN JULICH

[ 3 SRR ey aia " }
[ 45 9% 135 0 45 %0 135 180

0 (degrees) J Forschungszentrum

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

@=180°
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\J @ KoopaAnHaATHbIE CUCTEMBI ol)Fusion

PNPI - NRC KI
Basel convention (196 1 ): Huber, P., Meyer, K.P. (eds.): Proceedings of the International Omnucanue [0JIApU3aInu
Symposium on Polarization Phenomena of Nucleons. Helv. Phys. Acta Suppl. VI. Birkhduser ((I)I/IKCI/IPOB&HHEUI B ITPOCTPAHCTBC

Madison convention (1971): Barschall, H.H.,

Haeberli, W. (eds.): Proceedings of the 3rd International
. .. ; . AY AY

Symposium on Polarization Phenomena in Nuclear Reactions.

University of Wisconsin Press

E - MOMCHT UMITYJIbCA N

LT gasneraroled YacTULbI

—’

k - MOMEHT UMITYJIbCA
out .

BbLUJICTAIOIIEH YaCTHILIbI
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b Svt
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0}
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y (’;;zn X Eout)
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Foyl !
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0

02.03.2021 N.H. ConoBbeB 14



|\!y @ ACUMMETPUN CMUH-KOPPENUPYIOLLEIO ﬁpusion
PNPI-NRCKI 3KCMNEpPUMEHTa

Y (0, ¢) =L-0(0, ¢)
o (0, $) = 70(0) (1 +3P5AL(0) +3pLAL(O) +3°3 PIpLC)ik(6))
Gerald G. Ohlsen, Rep. Prog. Phys. 35,717 (1972)

3nak nomapusamm: (Lporrs, ABS)

Lyy=L_,=L,_ =L__

b _ O+ Yy ) (Y4 +Y )
A (99 d)) — Y++_|_Y+_—|—Y__|_—|—Y__

" _ (VY ) - (Y +Y_ )
A (99 ¢) Y, +4Y, 4Y L 4Y

bt _ (Y +Y )= (Y4 +Y, )
A (93 ‘;b) — Yy +Y, _+Y_4Y _

02.03.2021 N.H. ConoBbeB 15
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PNPI - NRC KI

aCTHbIN Cny4yaun

@sion

/6b:Bt:OO:

o (0, ¢) = oo(0) [1 + 1p%, A% () + ipY, AL (6) + 2p%pLC. -(0) + 3p% ,p5 ;Cz 22(0)]

A6, ¢) =

02‘5(9’ ¢) = 2|p%z|A2z(9)

4+9C. .

az‘t(ga Qb) —

9|p%||lp%|C-,~(8)

2|'Ptzz|Af-:

=(9)

4+49C. .

b t
b,t _ |pZZ||pzzlczz zz
A0, @) = :
2200, @) = 4 L 01p8 |ip5|Csn

a4+-2pY , Ab_(0)+2pt , At _(0)+DP% ,PL ,Cxz,2=(0)

02.03.2021

N.H. ConoBbeB
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g TecToBble ceaHcbl 2015 n 2019 ol)Fusion
PNPI - NRC KI
2015 5 5
e Mumens:  ACHTEPHPOBaHHbIH
wE NOoJIMMETU/IMETaKpUIaT
S 50%— [1J1I0THOCTB: ~10'" atomoB/cMm?
:§ ;
40—
5 [ly4oxk: 15 k3B ~5MKA
30—
= e JIUTEeNbHOCTb: ~34
10—
o s s L llenb: OlleHKa KayecTBa CUTHaJIa
Homep kanana Kasan6poBka ALIII
2019
180 .
o0b- MuieHb: TSHKEJ1ad BoJa
140[—
g 20 [1JI0THOCTB: ~10" aTomoB/cM?
‘61003—
S gof- [Tyyoxk: 10 k3B ~10MKA
5w
= JIIUTEeNbHOCTD: ~2004
20—
ol [lesb: cumynsanus ABS

1000

1500 2000
Homep kaHasa

OLl€EHKAa KOCMH4YECKOTI 0 (l)OHa

[l1oTHOCTBL Mumenu ABS: 2.7-10' atomoB/cM? mpu 4-10'¢ aTomoB/c

02.03.2021

N.H. ConoBbeB 17



10
Gy
PNPI - NRCKI

@ TectoBbiN ceaHc 2020

ol)Fusion

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

______ Side Y, or (2) 12 1
10 |- ) \ 2H((1',")) *
: 8_ .x o -
:‘D —% 6 !-" > g 7
‘4{] Pe I N ,’E‘
i c 4k e i
lon beam m E L * Presentdata i
/ Legendre fit, x ~= 1.05
"® % 30 e % 10 10 180
0 L;./ Side Z, or (5) 6., (dew)
i Side X, or (0) —
dnnnraslly 350(—
SideY,or(i‘l)"a;;:r ; 7 - . 300:_ 25 KBB 822_75 pa'a
— 0
£ S Jsor (157°)
r o) -
' P E 200:
25 | —
e e B P |12.03 pax
= 2 o 150 — (116°)
= f 5 C
L 15 ] I
% 15: 3H+ S 100? 1.85 paﬂ
z i el ) 0 - A 0
S I 50/ (106°)
o5k 3Hez+ . E
i » . 0 i, o | el el ol e Syte st R 1 _I ol
‘””Ug""'""""'2'""2%5”“:‘;‘ 1500 2000 2500 3000
9, pan Homep kaHasa
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\Y @ Perncrtpaums KocMmyeckoro oHa @_Fuswn

PNPI - NRC KI

MPPC S13360/S13362 series
(Hamamatsu)

JJIEMEeHT
/ IJ19 CABUTra 4aCTOThI
¥

X,

SiPM

CUUHTHJIIATOP
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https://www.hamamatsu.com/eu/en/product/optical-sensors/mppc/mppc_mppc-array/index.html

I\!.” @ I_IﬂaHbl @sion

PNPI - NRC KI

NnaH Ha 2021 (nepBas NOc10OBUHA)

- 3anyck n otnaaka nonsspuMeTpa Ha 13MHB0OBCKOM cABUre

« Hactpomnka RF a4yeek POLIS
 TecCToBbI CeaHC C NoNApmn30BaHHbIM MOHHbLIM MYYKOM Ha NapOBOW
MULLEHU

NnaH Ha 2021 (BTOpas NoOJIOBUHA)

- PaspaboTka cucTteMbl gNng perncrtpaumm KoCMmMYeckoro oHa
W3rotoeneHue un yctaHoska SFT1 n SFT2 ana ABS
- HacTtponka RF aueek ABS

° CeaHc C Henoaapmn3oeaHHbIM MOHHbIM U HEMNONAPN3OBAHHbLIM
dTOMapHbIM NMy4YKaMH

02.03.2021 N.H. ConoBbeB 20
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\Y @ OnddpepeHumnanbHoe cevyeHune ﬁﬂlsmn

PNPI - NRC KI

o (0, @) = 70(0) (1 + S5y BLALO) + Xg_, BLAL(0) + X5y Yy PLPLCsk(0) )
pra(8, ) = 0o(0) (Pr(0) + X5_, iKY (0))

pP1 = %pm

~ 3 Pe = %pyz
P2 = 5Py ~ )

~ 3 P71 = 3Pz«
P3 = 5Pz

) P8 = %pyy
D4 = §pmy

i)
S
|

§pzz

S
o
|

§pwz -
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AN Glavish ionizer

Magnets
(1000G)

Extractor and
focusing

Ionizer cell

@sion

Cathode
( Filament lonization column Y 5 @
1 2 3 4 b
— L
- - J S—;,q e ] ~ —— E — E SN = e e N I‘amsl‘lms‘ H =+ ‘lawl ‘I {=h
AlDl'n:S ]{. ‘][ K D.D lons | ﬂn
| L5 1
Potential trap —f .- | Ny N i ars| |.| .
.......................... ()V‘ . ' ' ! ‘ i | ‘I i
I' i ! ; I i | i
550V (1TEV) L8 78 10 11 /12
s t o va2kv)
. 300 - 500 V ./ -
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PNPI-NRCKI VVAr<inh

/\ e 4-n detector with 51% filling
.‘ e 576 Hamamatsu PIN-diodes (S3590-09)

V e PIN-diode active area: 1 cm?

IR @ Detector system. PIN diodes @Fusm

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

.7

Square detector elements (4x4 diodes)
Standard PCB assembly with
spring through-hole mounting (no solder!)

\/

02.03.2021 V.H. Conosbes | 24



IPad @ g |
\I

prf - Readout electronics ol)Fusion

Readout requirements: CSP from ATLAS CSC [BNL]

1 600 channels Junnarkar et al. IEEE Nuclear

O Total count rate < 1kHz Science S&’ggfjiggocso)”ference

 Standard interface (Ethernet?)
 Event synchronization for coincidence trigger

48 channel Waveform digitizer (WFD) [ |Concentrator

Detector I\ < ADC |,
I/ \ FPGA K-> FPGA

2x24-channel CSP 6 x 8-channel

Charge pipeline ADC Field-
Sensitive 12 bit, 66MHz programmable
E reamplifier (wav%?ct;rerr{i1 rcgfa:tlzer)
Self-triggered WFD
Shaper 12 bit resolution
ASF-48 count rate up to 50 kHz

02.03.2021 N.H. ConoBbeB 25
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IVI @ Magnet system @_Fusion

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
0 \\ - s m— - = E— 2SN - j

-150 -100 -50 0 50 100 150
Axis coordinate, mm
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@ = = .
A LSP principle ol Fusion
PNPI - NRC KI
3
= 1x107" 3
Eﬁ 2000 10%10 6+ 1x10°2
) G 3
£ 5x10°° %107 3
4 L
5 1500 1%10°6 ] 1x107 3
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w @ Polarization determination by NRP ﬁﬂwion

PNPI - NRC KI

3
(6, 6) = cro<l + 5Pz Ay(0) cos 6sin  — Pzz Aq.(0) sin f cos fsin &

. iPZZ(A”(B) — Ayy(8)) sin? B cos 26 + %PZZA::(Q)(?) cos? B — 1)).
G.G Ohlsen, P.W. Keaton, Jr., Nucl. Instr. and Meth. 109, 41 (1973).
o = oo(l+5PzA(0)sinf+ %Pzz{Ayy(S) sin? 8 + A, cos® ),
or = oo(l— gPZAy(E) sin 3 + %sz{Ayy(ﬁ) sin B 4+ A.. cos? 5)),
L x o oy = o0o(1+4 PyzzA,..(0)sinBcos B+ %PZ 7(A(0) sin? B+ A, cos® ),
R o og , 1 9 5
op = o0o(l+ PzzA..(0)sinf+ -Pzz(A,y(0) sin” feos 3+ A, cos” 3)).
U x op 2
D x op. (= L—R _ ﬁPZ sin (4 A,
L+R 1+ %Pzz[smz BAyy + cos? fA;:]
_U-D Pyrsinf3 cos 3A,.
p _ Lpolarized “? = U+D ™ 1+ L1PszSn? A, + cos? BA,,]
) Ru-npaiarized B 2(L — R) %Pz sin 3 A,
) ® T LXR+U+D  1+1PyB(cos2f—1)A]
,‘ e, = 2(U — D) _ Pzzsin 3 cos 3 A,
a7 OCB KBAaHTOBAHHS L+R+U+D 1+ %PZZ [3((:052 B —1)A..]
[ B o = LAR-(U+D) _ —1Pzzsi0’f (Aus = Ay)
" HampaBlIeHHE TyYKa L+R+U+D 1+ %PZZ['?'(CDSZ.ﬁ —1)A..]
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\Y @ Different signals ol)Fusion

PNPI - NRC KI

2200k 2250;
2150 2200
2100E 2150F
2050E 3
2000E 2100
1950F 2050F
1900 3
1850E 2000E
2300F 2250E
2250F 2200E
2200F 2150F
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2050F 3
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1950F 1950E
1900 1900
18508 . . 3 3 3 + 3 1850E
2220

2210 2200

2200

2190 1 290 2150

2180

2170 2100

2150 2050

2140 " . 2 4 . 1 2000k
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Ivl @ Heavy water vapor target @Sifm

PNPI - NRC KI
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B @ >Heprus npoaykTos peakunmn ot yrna @Sion
PNPI - NRC KI dCCeAaAHnsA

: ‘. p
m : e, -

Q r |
& r
N |

- 3+
q') ;

- 3ga2t Tt .

0.5 He ‘ . —
| | | | ot

Ha ocHoBe ¢popmyn u3 [[A.bopucos, P./l.Bacusibes, BD.llleBueHKo
KnuHeMaTnuyeckue TabUIbI IAEPHBIX peakKu d,n 1 p,n
M3paTenbcTBO cTaHAApTOB, MockBa 1974 ]
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