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@ Llenb akcnepuMeHTa

NccnepoBaHne OCHOBHOM 4-HYKJTOHHOW peakumun
C nonsgpusaumen obemx NCxXoaHbiX YacTull
npu aHepruax 10-100k3B.
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@ CyLlecTByroLlimne gaHHbIe
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@ CxemMa aKkcnepuMeHTa

3 2+
3H+e (0.8 MeV), ABS rfrrj[alggcg) ABS
H (1'0 I\/IeV) - Target dens?t S~ 2.7 « 10" at/cm”®
d°(0.1 eV) g o

Vector polarization: £ 0.7

dd-polarimeter <d dozkeV) | lon
or LSP SOUrce
Polarized lon Source
lon beam: | = 20 pA
(1.3 10" d/s)
. s , Epean = 32 keV
Luminosity: 3.3-10 " 1/icm™ s Vector polarization: + 0.7

count rate: ~ 120/h (30keV)

3 week beam time | Sp M
p (3.0 MeV)

Lamb-Shift Polarimeter

(60000 events)
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@ [lonapmnaoBaHHbIN MOHHbBIA NCTOYHUK (POLIS)

||
L com
[ ]

POLIS
v Tlony4yeH MOHHbIN Ny4YyoK 20MKA

v Tpobnembl ¢ BaKyyMHON cucrtemon [2017]
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@ POLIS. AICTOYHUKN NMUTaAHUSA

POLIS
v/ Tlony4yeH MOHHbIN nNy4doKk 20MKA

v MpobnemMbl ¢ BaKyyMHOW cncrtemoun [2017]
v bnokn nntaHuna marHmntos [2017]

24.12.2017 1. KpaBuos




@ POLIS. NoHKn3aTop

DCD)- 2 J 4 5 6 e BplcOKOe HanpshxeHne (100kB)
[ ] e CBY 2.45[Tuy —200BT

e OgHopoaHoe MarHuTHoe none (875l ¢)

| e [[paANEHTHOE MAarHMUTHoeE nose

" N ~ 8 e e [loagBoa renuvsa Ang noa)Xura njaa3Mbl

13

POLIS R o=
v/ Tlony4yeH MOHHbIN nNy4doKk 20MKA ‘-4_ "
v MpobnemMbl ¢ BakyyMHoOM cuctemol [2017] 4
v bnokn nntaHuna marHmntos [2017] s

v/ HoBbI MoHm3atop (100kB) [2017] s
v CTabunbHbIn ny4yok 70 k3B 2MKA
¢ OokycupoBKa
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@ NCTOUHUK nondpusoBaHHbIX aToMOB (ABS)

Ferrara ABS
v BakyyMHada cucrtema
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@ OxnaxxgeHue conJia guccoumaTtopa

Liqui ' en

CtabunbHasa Temnepatypa ot 55K

Ferrara ABS
v BakyyMHada cucrtema
v OxnaxaeHue conna
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@ ABS. [luccouunaTop

s ¥

Ferrara ABS

v BakyyMHada cucrtema

v OxnaxxgeHue conna

v Aunccoumnatop [2017]

e HoBaga cxema guccouumartopa

e OnTuMmMsauuna reometTpum BY KoHTYypa

e OTpaxeHHas MOLWHOCTb NoHMXeHa ¢ 300BT ao 3BT

e [luTaHMe ABYyX AMNCCOLMATOPOB OT OQHOro reHepaTtopa
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@ ABS. Cuctema ynpaB/ieHUS
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v OxnaxaeHue conna W
v AnccoumaTop [2017]

v Cncrtema ynpasneHud |-
¢ Pa3paboTaHa, He cobpaHa

v BakyyMHasi cucrema o oA
:

CRYD PUMP 2 _C
CRYO PUMP 3 — |

GAS VALVE {5V00)— |
GATE VALVE CP1 {5V —C

WA
WATER
A
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GATE ¢
GATE.
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P00 —— |

GATE VALVE CPZ {SW0D)
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Pa3beMbl Ans
NoAKIHYEHUA
3N1EKTPOHUKMU

KonbLua
[[enbMronbua
[TOCTOSHHbIE

NdFeB
MarHuThl

deTeKkTopHad
cucrtema

HdeTeKkTopHad
KaMepa
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@ [leTekTopHasa cucrema B cbope
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e 4-p NETEKTOP C 3aMNO/IHEHUNEM
e 576 Hamamatsu PIN-agnoanoB
(53590-09)

e aKTMBHaA obnactb Anoda: 1 cm?

e TONWWMHa obegHeHHoOro cnosi: 300 um

e XOpollee pa3peweHune (<50keV)

e HM3KOe obpaTHoe HanpsxeHune (<50V)
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@ DNeKTPOHUKa ANnga cbeMa AaHHbIX (ASF48)
[ ]
KoHueHTpaTop
CROS3

. .

, Anctpunbbrotep
NUTaHUS
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@ [lporpamMmHoe obecneyeHne. Co60p AaHHbIX.

Example Display (ufﬂln ) run 8 event 3000 - O x

Software
v Cbop AaHHbIX

events per packetl events per channel 9o0d events Ievents per dlndel amplltudel peak max I peak max dlDdE I peak m1n| peak min dmdel qualltyl quality hltmaskl

ok ELOG - 04.10.16 11:2... » | 4, polfu status ® |\ 4k
od (-':'-;f-.:-ﬂ hitps://localhost 8443 | j;C.‘t:.Searcr.ﬂ W A 43 @ =
‘t’ 5' |ID \I

[ oDB ][ Messages ][ Chat ][ ELog-][ Alarms ][ Programs-][ History ][ Sequencer.][ Conﬁg.][ Example ][ Help }

-,

~,

Example Display (offline): r
eus_per_pck | evs ch | good evs | events per diode | anplitude | peaknax | peaknax par | peakmin | peakmin par | Start: Tue NOV 15 12:55:51 20 16 Running time- Uhnqm UDS
3
Y- _— Data dir: fhome/lkst/online/
16000 —
C Experiment polfu
14000 — Name:
12000[—
C 12:59:51 [ASF48,INFO] FIFO is almost full: c40003e2
10000 — \ g
8000 — r \
6000 — Equipment Status Events Events[/s] Data[MB/s]
2000/ Logging Channels
R R T E— — Channel Events MiB written Compr. Disk level
_ 71880 408.750 NA - [li14% |
Bext| Beset H Sawe fctive Pad| Save Canvas| Open TH Free R | ~ !. - 4

mhttpd [localhost] ASF48 [localhost] Logger [localhost]
Analyzer [localhost]

N

Experiment polfu elp Tue Nov 15 12:59:51 2016
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@ Signal quality

Software

Signal quality checks: v C60p AaHHbIX

« ADC range clipping v ObpaboTka cMrHanos

« Signal shape (derivatives)

» |Peaks position
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@ Solid target results
Integral amplitude spectr Software
— 9 P P v C60p OaHHbIX
70— 3He2+ t v/ O6paboTka CUrHasIOB
B v/ AHaNM3 AaHHbIX Ha
60l TBEPAOTENIbHON MULLEHMU
50— “
40:— f ||
30}
20(—
10{— W’H W M l
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@ ADC calibration setup

Software
Generator I BN v/ C60p AaHHbIX

1| ADC
4/\ 2pF Ij\h v ObpaboTka cMrHanos

v/ AHann3 AaHHbIX Ha
Calibration TBEPAOTENBHON MULLEHN
board ASF48 v Kannbposka

© = 1 Simultaneous calibration
o000 TT [T Tare=Tel e il e S ] i 48 channels

21800 5= =Ta=="Tama | = T= T ==Tae  etel e e Calibration energy range:
e e S e 400 keV — 4 MeV

5 : Calibration uncertainty:
1200 | ] 2%

- * * = > * o * e s E
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TBEPAOTE/IbHOUN MULLUEHN

v Kannbposka

= v MooenupoBaHue
v OnncaHve getekTtopa

v OnncaHve ny4ykos

v ObpaboTka curHanos
v/ AHaNM3 AaHHbIX Ha
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@ MC simulation. Statistics uncertainty.

Software
Grid 30(cos(theta)) x 20 (phi) v C60p AaHHbIX
Single theta point uncertainty v ObpaboTka curHanos

v/ AHaNM3 AaHHbIX Ha
TBEPAOTENIbHON MULLEHMU
v Kannbposka

1TH v MopgenunpoBaHue

v OnncaHve getekTtopa

v OnncaHve ny4ykos

v/ PO3bIrpbill TOYKMU
B3aMMOAENCTBUS

v Unfolding n aHanus
norpeLHocTeN

8
|

)

LN

Statistical uncertainty, %
w

2
N
1
| n
0 ||
10* 10° 10° 10’

Total statistics
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Software
v C60p AaHHbIX
v ObpaboTka curHanos
v/ AHaNM3 AaHHbIX Ha
1.06 | TBEPAOTE/IbHOWU MULLEHU
A 125 A5' v Kanunbposka
= 125_A5 Center (2,2,2)] || ¥ MoANMpOBaHne
1.04 - — v OnucaHue agetekTopa
) v OnucaHme ny4dkos
ey 1 v PO3bIrpbill TOYKM
'S 1.02 B3aMMOAENCTBUS
-Ig v Unfolding n a\|:|ar|[43
= i - norpeLwHocTen
S100F , adaaaaddddddddddanaay, anay, v OYHKUMA aKcenTaHca
© At N A
8 . |
% |
S 0.98 g :
< . |
0.96
0.94 ,
-1.0 0.5 0.0 0.5 1.0
cos(0)
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@ Angular energy dependence

All particles

W

Energy, MeV

n
o

/

1.5

05 SHe**

Software
v Cbop AaHHbIX
v ObpaboTka curHanos
v/ AHann3 AaHHbIX Ha
TBEPAOTENIbHON MULLEHMU
v Kannbposka
v MogenupoBaHue
v OnucaHue gertekTopa
v OnucaHme ny4dkos
v/ PO3bIrpbill TOYKMU
B3aMMOAENCTBUS
v Unfolding n aHanus

norpeLHocTeN
v ODYHKUMSA akcenTaHca

v KUHeMaTuka paccessHund

Theta 1.47 |

00000

HITS 16450
Theta 2.99
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@ dunsnyecknm aHanums SKCNeEpUMeEHTAaJ/IbHbIX AAdHHbIX

Software

v Cbop AaHHbIX

v ObpaboTka curHanos

v/ AHanNn3 AgaHHbIX Ha
TBEpAOTE/IbHOW MULLEHM

v Kannbposka

v MogenupoBaHue

v, ®Dn3mnmyeckmin aHanms
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1. KpaBuos

24




@ Polarized Fuel for Nuclear Fusion. Ferrara — 2017.

P. Kravtsov.

HE(I}{IIE%_SHJ%! The status of the double polarized
DI FERRARA dd-fusion experiment
EX LABORE FRUSTUS
P.Kravchenko.
ATENEO Develop:i imulati d s
ACCREDITATO eveloping simulation and analysis
DAL MIUR tools for the double polarized

dd-fusion experiment
Sezioni

Unife firma I'accordo di cooperazione scientifica
PREFER, 'Polarization REsearch for Fusion
Experiments and Reactors'

Gli scorsi 2 e 3 ottobre scienziati provenienti da varie
nazioni (Francia, Germania, Grecia, Italia, Stati Uniti d'America
e Russia), si sono runiti a Ferrara per partecipare al
Workshop "Polarized Fuel for MNuclear Fusion”, con
l'obiettivo di concentrare | propri sforz e studi per ottenere
combustibile polarizzato per la ricerca nella fusione
nucleare e per coinvolgere ricercatori interessati a tale
argomento. La possibilta di avere disponibile combustibile
polanzzato potrebbe essere la chiave di volta per la produzione
di energia dalla fusione nucleare.

, _ _ _ Un momento della firma del
Gli scienziati che sono intervenuti appartengono a comunitd  documento

scientifiche diverse, alcuni si interessano di fisica nucleare e

subnucleare principalmente esperti nel campo dei bersagli

nucleari polanzzati, altri lavorano con laser di potenza per l'accelerazione di particelle, o sono coinvolti
nella fisica della fusione nucleare.
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Cnacmnbo 3a BHMMaHuel
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@ The Quintet suppression factor

3.9
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Quintet suppression factor o
o o o

S
o

0.0

| | | ' —— T-rnatrl'i:u: an. Ilernaitré 1993 J{p}

—m— T-matrix an. Lemaitre 1993 (n)

- @ - R-matrix an. Hale and Doolen 1984 (p)

- # - R-matrix an. Hale and Doolen 1984 (n)

- 4 RRGM Hofmann and Fick 1984/
R-matrix and Hale et al. 1983 (p)

DWBA Zhang et al. 1999 (n)

part-wave an. Zhang et al. 1999 (p)

4-body Faddeev, Uzu et al. 2002 (p)

4-body Faddeev, Uzu et al. 1999(p)

# Deltuva and Fonseca,

Phys. Rev. C 81 (2010)
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Quality and amp.
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