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Moacanposannce no Moure-Kapio
HCTOMNNKA MCICHIBIX HO3NTPONOB
na Gaize ycranoskn Spring-8

A.B. Kucenee

HucTHTYT Aaeproit guinkn um. I'.H.byaxepa
630090, HoBocuOupck. Poccua

AHHOTALMA

Paspa6arsisaercs komnacke nporpasmm SCIN_PC anst uncnewsoro
MOZACTHPOBAHHA MCTOMHHKA MEJICHHBIX MO3HTPOHOB Hil OCHOBE HCMO/b-
J0BAHMS CHHXPOTPOHHOFO W3IMYMCHMSI W3 CBCPXMPOBOIMLUCTO BHITICPA B
wakonurene Spring-8 (fnonns). [Mpeacrasnenst pesynbTaTel MoHTe-
Kapno MoacaupoBaHusi npouccca poAICHHA NMOZHTPOHOB B MHIUCHAX H3
TSKENBIX 3ACMEHTOB npH 0bayucHn CH.

Monte-Carlo simulation of the slow positron source
bascd on SPring-8

A.V. Kiselev

Budker Institute of Nuclcar Physics,
630090, Novosibirsk, Russia

Abstract

Simulation program SCIN_PC for slow positron source based on
synchrotron radiation from superconducting wiggler in SPring-8 (Japan)
storage ring is béing constructed. The results of Monte-Carlo simulating
of SR-induced positrons in high-Z targets are presented.
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1. Beeaenue

Jlaunas pabora npomssoamnack B pamkax npockra  MHTL No767-97
«RIKEN/BINP Low Encrgy Positron Source». Licnb npockra CO3AaHHC HCTOHH-
Kil MCICHHBIX TO3HTPOHOB GOIBIIOI APKOCTH € MCMOMb30BAHHCM KECTKOH MaCTH
COCKTPA CHHXPOTPOHHOTO H3JAYUCHMS 13 CBCPXMPOBOIMIICIO BHITICPA HA dase
nakonureas SPring-8  (om. [1] - [5]). ®oTtowel ¢ 3ucprucii Goace 1.022 MceV
APCINOAAracTCsl KOHBEPTHPOBATE B MOZHTPOHBI, KOTOPLIC B CBOKO OUCPCIbh TOPMO-
3ATCS M TCPMATHIYHOTCS TOANOIALIHM MOACPATOPOM,

COBUPAIOTCH M TPAHCTIOPTHPYIOTCH AT AAJLHCHINCTO HCMOIB30BAHHSA HIH YCKO-
perus. JUs BHIOOPA KOH(MIYPALHHK H ONTHMH3ALHHK NAPAMCTPOB TAKOH CHCTCMBI
HCOOXOAMMO YHCICHHOC MOICTHPOBAHMC.

Ha ocuosauun umecrowcrocs 8 MM CO PAH onbita no pacucty napamcr-
POB CHHXPOTPOHHOTO H3MYUCHHS K NO3ZHTPOHHBIN KOHBCPTOPOB AJI ONTHMH3ALMH
HHKCKUMM B yckoputenu-Hakonutean (cM. [8] - [10]) paszpabotan KOMIUICKC
2BM nporpaniyt SCIN_PC ans MOACTHPOBAHHA MCTOIO0M Moure-Kapao ncrou-
HHKA MCAICHHBIN MOZHTPOHOB C YUSTOM CACAYIOUIMX (H3HUYCCKUN MPOLIECCOB!

CHHXPOTPOHHOC H3IYUCHHC 3/ICKTPOHOB H NO3HTPOHOB,
POSKICHHE Map NCKTPOH-MOZHTPOH B MOJIC s.APA.
INCKTPOH-NOZHTPOHHASL AHHHTHIALIHIL,
ICKTPOH-3ICKTPOHHOC PACCCAHHE,
MO3HTPOH-IICKTPOHHOC PACCCHHIC,

TOPMO3HOC H3JIVUCHHC!

MHOPOKPATHOE PACCCAHHNE,

(poroappexT; ‘
paccesHue KonmToHa;

KOrCpCeHTHOES paccesHue Pencs,

BO3OVAKIACHHC H HOHH3ALIHS dTOMOB,

DO O D DD D DD D
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ITpuMeps! peanbHLIX CMEKTPOB, MOMYUEHHBIX NTPH MOJCIHPOBAHHH HA BXOJC

B MHIUCHb PA3AMYHON KOH(DHIYpAUMH, MPCACTABICHLI HA pHC. 12 1 13. 3. Bplunc/icHHE CIEKTPA NO3HTPOHOB
SPring—-8: E=4.GeV, B=12.T, g i I
s g SPring i ‘,“,"““’j‘; 057 50) My B pabore [1] 5HJ]:I MPHBCICHBI HCKOTOPBIC PEC3VIBTATHI MPEABAPHTEIBHBIX
Ld 3 + 15 r -
_J‘ o Hant Lar;ztuconﬂguratfg; ey PacycTOB POMKIACHMA (€, ¢ ) Tap H BBIXOJA MO3UTPOHOB NpPH OOIYUCHHH ILIOT-
= i "!—_1_ 5 = HBIX MHIICHCH M3 THXKCIBIX MCTAJUIOB CHHXPOTPOHHBIM H3JIYUCHHCM HAKOMHTEA
f 111 - Ex .
[ Pl = ki SPring-8 co ceepxmpoBoasiuHM BHITACpOM ¢ mofunvi 8-12 T. Hmke marorcs
| i _I-u“_‘ AONONHATEAbHBIE AETANH NOAOBHBIX PACUCTOB.
E I B ! ig R _ H -
5 3 ': : “ 7 | SPrjug-8] E=8[CeV, =12.E, .
] | I £ 1 i Pb,| Xmax=.2em,Ymax=1.7fcm Zmax=0.cm,’
l | 800p0 SR fotoms £=[1.02,[3.5] MeV, |
: };_ - § 1| 1208 collectioni of (f+.e-} peig g
i TR : —| i-q L - . 5 i . ; " j
; ! i il ’—‘_;‘— ¥ - -‘ # - S - - » 2 b L 1
] i $ S :.'h.-l - : - v 4 - L z {
T M 5V © W N RS e BT B e
g | NN LTSGR S TS P IS
gt s 8 AL YRR R 2 el T’ ]
G .. Ak 2s S -} Rl 7 {_‘ i
i | l i -'.|I faty® 'th'h. i.'l. Fadly =& -
i f ] [ | A '}-'ﬁ' s % « ole 2@ * "
o L L > 20T pUNES sase sl 3 | e
0F 18 LE J4 14 4F B0 88 B4 B8 BB Kb 8% % L NaV = ] !‘* 2 Ngy Yt ": 2 g L Y g [ " 3
2.0 W
fi N TR 5 o LA T i
Puc. 12. Pacnpenenenne (porowoB CH no ux 3Hepryuu 1A Caydas NaJCHHs Ha il l.i? hﬁ ?.:.;'3.:-: s E*:';. ; e
MHIUCHB B TIPSAMOYTOIBHOIN KOH(HIypauuu. SUTEY S st i N [ « § el
E . Lh ¥ 'h.‘ . l 'iﬂ‘. '$=.'| '. :l: L .i-.. v L} “_-:i
W SPring-8: E=B.GeV, p=121T, T 3 T j'- e ES 1 o 5% "L . |
1 = 140000 SR fotons ¢ =[1.02, 3.5] MeV, X D LR 'fl i e | " ¥ S . a i
|r" Eme presented flux of 1.[DﬂE+1f:rf|t] one’s [ H‘*k"‘“' £V s NiE . : ;
i i Em on right terget configuration : i ;e - | j
i W s ] :
1000 i | F- - =i |
.:JI. l_—_..— L N| r I i Z
E H‘-‘_-'--n /[ I o.a 1" TRTTFTITQRATNRT Y A RARERE RN RI R i il il AR RAN LARR RN RY LR AR DR ALE R RARERE R LAARAREALRRRELEEREY LLRER RSN il'rlll1l5lll| lll1{
i _'_,_| |'I ‘ 0.0 0.5 1.0 1.5 2.0 2.5 a0 3B 4.0 4.3 5.0 5.4 B.O 8.5 &m
: Es o ‘1" f *Ll e =
W | ., 5 f | T 6.mrad Puc. 14. Jipymepnoe pacnpejienieHue poigictins (€ ,€ ) mnap B CBHHIIOBOH MUILCHH B
) ; | : 2 3 o Gyrxipm paccrosHus ot Mecta BXofta CH u anepris ¢oronos CH.
1 Fr
I T : —l
| | |
= B L: | [Mockoapky ans HeKTHBHOMH IMHCCHH NMOIUTPOHOB W3 MHIUEHH HYKHO Ma-
3 | | EEEERE - % >
, SRERAE ' noe, mexee 0.1 mm, paccrosHHe OT MecTa poskacHus (e”, ¢ ) nap a0 NOBEPXHO-
|
| I CTH BBINOJA, & AT MAKCHMABHO BO3MOKHOrO pouacHus (e¢”, ¢~ ) nap ot (poro-
M 5 S BARGRATEERRERREZSRARGT RN EE 5 n By HoB CH anuHa MUIICHH B MPAMOYTONIBHOI KOH(PMIypaimin A0mmikHA ObITh ~2—35 cm
i gl M - : Z8 2.0 2.2 1.4 a8 MeV c i
gadl o REL JBE. TR L B8 R s TpH BBICOTE HE McHEe padmepoB myuka CH, XOpowuHe pesyibTaTsl pactera nosy-
Pue. 13. Pii{:]'I])L‘HﬂHE[ﬂ‘IL‘f (l"-l{TlUl'IUﬂ CH no ux DSHEPruu jUId ciyuad najgeHHs Ha HAKTOHHYED YAKTCH THIUB l'lpl—l ]JE]CCI"{}HH}ULX MHIICHH OT BH [‘I‘IICpH HOPMKH 35_l00 CIn. 410
TOHKYIO MHITICHE. NOKA NMPCACTaB/IACTCH HepeansHbiM. ITo aTuM cooOpaneHusm 00IbIIAS YACTD pe-

12
13
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Puc. 39. Pacipefieneiive SMHCCHH TIO3HTPOHOR H3 Hak! [OHHOIT MHIICHH TI0 KHICTHUCCKOH
SHEPIHH M 10 YIJIY BRIICTA.

N

ne—8: BE=8.Ge¥, B=12.T, an le=5 mrad
wy  SPriEl em Ymax=1.75cm, Zmax=.01 cm. __
1 30000 SR fotons £ =[1.02, 3.5] MeY, sy
] 468 colleclion of e+, all directlons :
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Puc. 40. Pacripe/iciieHHC IMHUCCHH TIO3HTPOIIOR W3 HAKIIOHTOH MHITICIIH [0 VIU1Y BLUIETa.
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3 SPn'ﬁ;-ﬂ: E=8.GaV, B=12.T le=5.mrad
- Ph, ax=1{}.cm,"|‘max=1.'?5cm, max=.0] em,
. 30000 SR fotons ¢ =[1.02, 3.6] MeV,
: A 468 collection of e+, all directions
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Puc. 41. Pacupejieienne sMHCCHH TO3HTPOLOB W3 HAKTTOHHOH MUITICHH 110 KMHETHUCCKOTH
IHEPIHH.

PeayauTaTel MOICAHPOBAHMS INMHCCHH MOZHTPOHOB H3 CBHHUOBOI MHIICHH
MPSAMOYIOTbHOH KOH(DHIVPALMH NPH BAPbMPOBAHHH TOJMIUHHBI MHUIICHH W NpH

PASHBIX NOMAN BHITACPA CBCACHBL B Tabanue 1. Puc.24 naer rpadmueckyio HHTC-
NPETALMIO JIHHBIN TAOIHILL |

B radamue 2 cBCACHBI  CPABHHTCIBHBIC PEIVABTATBI MOJCIHPOBAHMS 1TH

HAKTIOHHOH MHIUCHH W3 CBHHIN B KOH(purypaums pwmc. 13 OPH BAPBHPOBAHUU
MATHHTHOTO MO BHITJICPA, A B TA0ANUC 3 NPH BADBHPOBAHNH YIIA HAKIOHA,

Taduna 1.

IPeKTHBHOCTL POKACHHA H BHINOIA NO3HTPOHOB H3 CBHHLOBOH MHINCHH
Ha 100 mA snckrponnoro nyuxa s Spring-8 u na 1 mrad FOPH30HTANBHOTO YI7ia
CH nipu paccrosuii 35 m ot Burriepa a1 OMOPHbIX 3HAYCHHI MATHHTHOIO MO

B NPSIMOYTONBHOH KOH(DHIYPALMH MHIICHH 1O puc.12 ¢ HOPMATbHBIM K TIJIOCKO-
CTH MHLUCHH naacHuem CH.
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N

i

SCw-iggI % largT e* /phot e*{phut_ phot [1/s] £+‘[l§|l I
ficld B [T]|hight X [mm] (produced) (emitted) | (total) (emitt )H
12.0 4.00 78973-10* | 3/3-10% |2.37-10" {(2.37£1.4)-10
2.00 908/3-10* | 21/3-10* | 1.86-10"° |(1.30£.28)-10"
100 |2906/9 -10* | 2100-10% | 1.08-10" |(2.52+.17) - 10"
0.50 97579 -10* | 384/9-10% | 5.64 -10"* |(2.41£13)-10"

0.25 011/3-10* | 236/3-10% | 2.85-10" |(2.24£.15)-10" I
0.10 97973 -10* | 500/3-10* | 1.14 10" |(1.90+£.08)-10"

| A 0.05 851/3.10% | 585/3-10% |5.71 - 10® | (1.11£05) - 10" I

| 100 400 | es13-10° | 3-10° | 1.47-10" |(34321.3)-10" |
2.00 73673 -10% | 19/3-10% | 1.20-10" | (7.60£1.7) - 10"

| 100 1 7193.10% | 403 -10* | 7.15 10" | (9.53¢1.5) 10" |
0.50 77513 -10° | 9973 -10% |3.75 10" |(1.24£.12) - 10"

d.zs 756/3 -10° | 19473 -10* | 1.89 .10 |(1.22£.09)-10" |

I 0.10 72573 -10* | 35673 -10% | 7.60 10" | (9.02£.49) - 10" |

I 0.05 783/3 . 10% |495/3 -10% | 3.80-10" | (6.27£.28) - 10" l

8.0 4.00 626/3-10° | 2/3-10* |7.25-10" |(4.83£3.4)-10"° I
2.00 524/3.10% | 6/3.10* |6.22-10" | (1.24£51)-10"
1.00 576/3-10* | 2073 -10% | 3.83 10" |(3.70£.69) - 10"

0.50 61973 -10* | 7413 -10* | 2.03-10" (5.01:.53)40”_,
025 | 5443-10° | 96/3-10* | 1.03-10" | (3.30£.34)-10""

i 0.10 568/3 -10° .2363‘3-104 413-10" | (3.25+21)-10"" |
| 005 | ss0/3-10* |301/3-10% | 2.07 10" iz.{:s’_r.izj-m“
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Tabauua 2.

o m:-:lul}emnnm BBIXOJA NO3HTPOHOB M3 HAKJIOHHOW CBHHLOBOI MHLICHH HA
AICKTPOHHOrO my*ika B Spring-8 u Ha 1 mrad ropusonTanenoro yraa CU
NpH PACCTOAHHH 35 M OT BMITACPA C ONOPHBIMH 3HAMCHHAMH MATHHTHOIO MOJIN

AN KOH(HIYPAUHH MHLUCHH MO PHC.13 C OJHHM H TeM ke YriiOM HAKJIOHA My4a
CH x nnockocTr mutuenn 5 mrad.

[SC wiggler target -e"’/plm't- e” /phot | phot [1/s] T8
ficld B [T] |hi : : e
~ [T] lghtz-:n (mm]] (produced) | (emitied) |  (total) (emitted)
.0 : 899/3 -10* [469/3 -10° | 1 .08 . 10'5 | (1.68+08)-10"
1:{1 ;!i 671/3 -10* [311/3 -10* | 7.15.10" | (7.41£.42)-10"2
0 .
54173 -10* 1215/3 -10% |3.83 .10'* | (2.74£.19) - 10"
Tabmmua 3,

L Z?;l)q:cmnnncm BbINOJA MO3HTPOHOB H3 HAKJOHHOI CBHHUOBOH MHIICHH HA
MA 3CKTPOHHOro nyka B Spring-8 u Ha 1 mrad ropHIoHTANBHOrO yraa CH
MPH PacCTOsHHM 35 m OT BHITACPA C MArHUTHLIM noneMm 8 T ans KOH(Hrypauuu

MHIUCHH MO PHC. 13 npu Bapuaunu yraa naxnona CH K NIOCKOCTH MHLICHY.

A X | Z | e*/phot | e*/phot | phot[l/s -
e e
- .83 .10 | (2.74+.19) - 10"
g e 3 e g
15.0 | 66.7] 0.30 | 461/3 -10* 6$-104 3.83'10” 55
7] 0. ; -10* |3.83 10" | (8.43£1.0) - 10"

4. 3axkaouenne

B naunoit pabore npeacrasacHs NCPBLIC PCIYNALTATHI MOACTHPOBAHHA NPO-
rpamMMHbiM koMmmUickcoM SCIN_PC (u3HYCCKHX MPOLECCOB MCTOMMMKA MCLICH-
HBIX MO3HTPOHOB. OHOBPCMEHHO OHH HBINIOTCH JACMOHCTPAUHCIT BO3MOMKHOCTCIH
ucnoas3yembix SCIN_PC nporpasy, KOTOpHIC NMOCTOAHHO JOMONHSIOTCA M CO-
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BCPIUCHCTBYIOTCH AN COOTBCTCTBHM BHOBb BOZHHKAMOWMM 3a7a'aM H NOKa HE
HMCIOT CTATYCA 3aKOHUCHHOIT paspaborkn. B nyGankaunax [4] - [7] Moxuo Ha-
TH HCKOTOPLIC JOMNOTHHTCIBHBIE MATCPHAIBI NO JAHHOMY BOMPOCY.

Asrop 6naronaper Kynunanosy I'.H., Mesenuesy H.A. u ITanuchko B.E. 3a
MHTCPEC K PAOOTE H KPHTHUCCKHI AHAZTH3 PC3YNILTATOB.
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