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ELECTRONIC SYNCHROTRON S-25R DNR LPI
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Number of rotary magnet sections — 4

Equilibrium orbit radius in the magnet, R, — 400 cm

Field in the magnet, Hmax — 1T

Resonator excitation frequency — 55 MHz

Injection energy (field) — 7,4 MeV (0,006 T)

Energy of electrons in the ring (today!), E — 200 - 850 MeV
Number of electrons in the ring, Imax — ~10'2e’/sec
Beam dumping repetition rate, f — 50 Hz

Stretching time of beam dumping, ATmax — ~2 ms

Duty factor — 0.15

Accelerator beams schema
S-25R «PAKHRA» DNR LPI.



The Secondary electrons calibration beam

The Calibration beam scheme (secondary
electrons):

1 — lead collimators and protection walls;

2 - SP-3 cleaning magnet;

3 — converter;

4 — SP-57 spectrometric magnet;

5 — photon beam absorber;

6 — collimators and Pb-wall;

7 — scintillation counter anti-coincidences A;

8, 9 — trigger scintillation counters S; n S,;

10 — Total absorption Cherenkov spectrometers
(TAChS).
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The gamma-beam
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The bremsstrahlung radiations spectrum obtained by using
TAChS (and the 5 mm width slotted lead collimator was used).

<E>=56 MaB.
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Gamma-beam monitoring

Photon beam monitoring system (intensity control):

T

at the entrance to the channel on the converter SP-57 before

The Cherenkov radiation of conversion e + e— pairs was used, because:

1. The Fast time for the formation of the Cherenkov radiation pulse (the scintillation pulse by ~ 3-5 times in
comparison );

2. The interaction of photons with matter in comparison with the interaction of electrons is less intense ~ 103 -
104 less;

3. The high radiation resistance of plexiglass compared to scintillator.

All this makes it possible to use Cherenkov counters in photon beams with an intensity up to ~ 1019 y/sec. With
a beam diameter in the SP-57 region about 30 mm and a channel width of the Cherenkov hodoscope based on
plexiglass arround 5 mm, the channel count can be about 103 - 10* 1/s. This makes it possible to use such a
hodoscope as an active radiator to determine the point of conversion of a photon into an electron-positron pair
and the point of entry of this pair into the SP-57 magnetic field.
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Gamma-beam monitoring
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The photon beam profile measured by the

Cherenkov hodoscope hodoscope based on Cherenkov counters in
front of the radiator (3) at the pole slice of the
SP-57 magnet (4).

“SPD at NICA — 2019” Seminar, 23.12.2019



The Working Area of the Experimental Hall

Trigger: T = (C,;-C,-Cy)-A

: Size of trigger counters:
[~ 9 :
o~ -"-ﬁ Cl’ C2, C3 - 15X15X1 MM
A — 40x90x10 mm3, hole diameter 10 Mm

T

The workplace -
general view

Coordinate table :
Positioning range: on X - |50| cm: Y - |15| cm
Positioning accuracy: Ax (Ay) =2 mm
I:)detector up to 30 kg
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The secondary electron beam

The energy diapazone of gamma-quants, E,.,, — 200 - 500 MeV

The intensity of gamma-quants — ~1.7-10° y/sec

Converter thickness (3) — 0.1 -5 mm Cu

Collimator diameter (6) — 10 mm

The field of SP-57 magnet (4) — 0.2-10T

The energy of secondary electrons (calibration beam) — E, = 30 - 300 MeV

The energy resolution:
The energy diapazone — AE = 100 — 300 MeV
The energy resolution— 6= 10-45%
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The Energy-vs-Thikness dependence of The Resolution of energy-vs- The energy spectrum of the secondary
the secondary electrons on SP-57 field. Thikness of converter dependence electrons ((converter + air + TAChS) -
of the secondary electrons on SP- air + TAChS), tc = 0.1 mm (Cu)
57 field.
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The channel element parameter optimization

1. Trigger parameters T = (S1 x S2) x A 2

(number of counters, size of counters and 10x10x5 mm3
distance between them) (7 and 8) — 32cm

2. Converter thickness (3) 1-3mm

3. Diameter of the collimator hole (6) 3—-10mm
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Results
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The Relative energy resolution-vs-Collimator hole diameter (“d”)
dependence of secondary electrons and on thickness t, at the

secondary electrons energy E = 280 MeV. In the figure: 1 -tc =3
mm; 2 -tc =5 mm; 3 - tc =10 mm.
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The Relative energy resolution-vs-
Average energy of secondary
electrons dependence at tc = 1 mm
and d =3 mm.
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Results
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The Secondary electrons intensity-vs-converter
thickness t, dependence and on the collimator hole

diameter “d” at an electrons energy of E = 280 MeV.

In the figure:1-d=3mm;2-d=5mm; 3-d =10
mm.
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The energy dependence of the
secondary electrons at t, =1 mm and
d=3mm.




The slow extraction channel
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Accelerator beams schema
S-25R «PAKHRA» DNR LPI.
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The slow extraction channel

1. Trigger parameters T = S1 x S2 (number 2

of counters, size of counters and distance 10x10x5 mm3
between them) — 60 cm

2. Diameter of the collimator hole in front of

the 2nd lens 4.5 mm

— intensity at the output flange of the accelerator ~10° e-/sec
— intensity in the working area of the 1st hall ~10* e/MeV

— preferred energy diapazone E, = 300 — 400 MeV

— possible energy range E, = 200 — 500 MeV,

— 0, ~ 1%.
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Work on the Calibration Channel, performed in 2017 - 2019.

Ne
n/n

WMHcTuTyT, ycTaHoska,
rpynna, OTBETCTBEHHBIN

TAMMA-400,
ApXaHresibCkuid A

nan,
Dxunkubaes P.

TAMMA-400,
ApXaHresbekuii A.

FTAMMA-400,
APXGHTenbCKUiA A,

TAMMA-400,
ApXGHresnbeKkuid A.

MPD NICA (fy6Ha),
TankuH A.

Yctaroska BMN (Oy6Ha)

SCAN-3 (Oy6Ha),
AqpaHacbes C.B.

SCAN-3 (Hy6Ha),
Manaxos , Amutpues A.

MPD NICA (Hy6Ha),
TankuH A,

FTAMMA-400,
ApXGHresnbeKkuid A.

Llenb pa6oTer

Kanu6poska annapatypsl 1 AeTeKTOpos

MccneposaHue  XGpaKTEpUCTUK  HEATPOHHOTO
AeTexTOpa

Kanu6poska annapatypel 1 AeTeKTOpos

Kanu6poeka annapatypsr v AeTeKTOpos

Kanu6poska annapatyper 1 AeTeKTopos

Pa6oter  He  BenmMcb  BBUAY  OTCYTCTBUA
3MeKTpo3Heprum

WccnenosaHue XapakTepucTUK OAMHOYHOTO MOAy s
3M1eKTPOMarHUTHoro kanopumetpa ECAL MPD

Wccnenosarue 3P PEKTUBHOCTU PﬂGOTbI 3nemeHTa
YepeHKOBCKOro roaockona Ha OCHOBe Keapuesoro
cTekna

KGJ'MGPOBK(] TPUrTEpHOro CYeTYUKa U 3NEKTPOHHOTO
o6opyaosaHus yctaHosku SCAN-3

Tect| poBaHue MHOr0o3apaAHbIX Pe3nCTUBHLIX
NNOCKUX Kamep

MCC}'IEHOBCIHMB XApaKTepUCTUK 3nemeHTOB
3M1eKTPOMArHUTHOro Kanopumetpa ECAL MPD

Kanu6poska annapartyper v AeTeKTopos
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Bpems TTpumenaHue
pa6oter

1- 8 pexabps
2017r.

26 pexabps 2017 r.

18 - 23 anpens 2018 .

21-25mas 2018 r.

28 - 30 Hosi6ps 2018 1.

MapT - CeHTS6pb ABapua Ha NOACTAHLUM
2019r. yckopuTtens
C-25P

30, 31 okTs6ps 2019 r.

6 Hos6ps 2019 1.

10 pexabps 2019 1.

9,11u 12 pekabps 2019 r.

Pa6oTa 3annaHuposaHa Ha
sHBapb 2020,

Pa6ota 3annaHupoeara Ha
espanb 2020 .
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Results of 2017-2019, articles

1. AnekceeB B.U., backos B.A., [JpoHoB B.A., JlbBoB A.U., KpeyeTtos t0.®., ManuHosckun E.WN., MNasntodeHko J1.H.,
MonsHckuin B.B., CugopuH C.C. «KAMTMBPOBOYHbIA KBASUMOHOXPOMATUYECKUA NYYOK BTOPUYHbIX
ANEKTPOHOB YCKOPUTENA C-25P «MAXPA»» // NT3. 2019. Ne 2. C.1-7; DOI: 10.1134/S0032816219020162

2. AnekceesB B.W., backos B.A., [JpoHoB B.A., JlbBoB A.U., KpeveTtos tO.d., ManuHosckui MonaHckun B.B «PEFTUCTPALIAA
HU3KO3HEPTETUYECKUX INNIEKTPOHOB YEPEHKOBCKMM CNEKTPOMETPOM MOJIHOIO NMOrNOLWEHUSA» //
arXiv.org > physics > arXiv: 1911. 12608; KC®, 2019, Ne9, C.31-37.

3. Anekcees B.W., backos B.A., lanbkapos O.B., Konbuos A.B., JlbBoB A.U., MamoHoB N.A., MaentoveHko N.H., MNonsHckni
B.B «MOHUTOP INEKTPOHHOIO NYYKA HA OCHOBE YHEPEHKOBCKOI'O CHETYUKA» // KCD, 2019, Ne11, C. 37-43).

4. Anekcees B.U., backos B.A., [lJpoHoB B.A., JleBoB A.W., Kpeuetos H0.®., Konbuos A.B., MonsaHckuin B.B., Cugopun C.C.
«XAPAKTEPUCTUKU KATTIMBPOBOYHOI'O NMYYKA BTOPUYHbIX SJNIEKTPOHOB YCKOPUTENA C-25P «MAXPA»» //
arXiv.org > physics > arXiv: 1912. 08095; KC®. 2020 (otnpasneHa B ne4atb 19.12.2019r.).

5. AnekceeB B.U., backos B.A., [JpoHoB B.A., Konbuos A.B., llbBoB A.WU., MonsaHckun B.B., Cugopun C.C. «cCUCTEMA
MOHUTOPUPOBAHUA KAITUBPOBOYHOIO J3NEKTPOHHOIO NMYYKA YCKOPUTENSA C-25P «MAXPA»» // MT3. 2020
(nogroToBrieHa k nevyatm).

6. AnekceesB B.W., backos B.A., [lpoHos B.A., Konbuos A.B., JlbBoB A.W., MNMonaHckun B.B. «ONMPEAENEHUE
3HEPIETUYECKUX XAPAKTEPUCTUK ANEKTPOHHOIO NMNYYKA METOAOM “MOrNOLWEHHON 3HEPTUWU”» NIM mnu
MT3. 2020 (nogroToBneHa K neyatu).
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Results of 2017-2019, conferences and seminars

1. B.1. Anekcees, B.M. Anekcees, B.A. backos, B.A. Kapnos, A./. JlbBos, E.N. ManuHosckun, B.B. Monanckuii, C.A. Panko,
A.B. Cepos, I''l. Cy660TUH... « CYLLUECTBYOLUMUE U BO3MOXXHbIE KAJIMBPOBOYHbIE NMYYKU YCKOPUTENA C-25P
(MAXPA)», CemuHap-obecyxaenune, 17.05.2016 r., PUAH, TAMMA-400

2. B. A. Backos «KOMIMJIEKC MYYKOB 3JIEKTPOHOB U ®OTOHOB CPEAHUX 3HEPT MU AN ®YHOAMEHTAJIbHbIX U
NMPUKNAAHBIX PABOT», cemnHap O®B3 ®UAH, 10.02.2017 r., Tponuk.

3. VI Alekseev, V A Baskov, V A Dronov, A | L'vov, AV Koltsov, Yu F Krechetov, E | Malinovsky, L N Pavlyuchenko, V V
Polyanskiy and S S Sidorin «A quasi-monochromatic electron beam of “Pahra” accelerator for calibration of detectors»,
IV International Conference on Particle Physics and Astrophysics, 22-26.10.2018, MEPhI, Moscow.

4. V. Alexeev, V. Baskov, V. Dronov, A. L'vov, A. Kol'zov, V. Polyansky «Beams of “Pahra” accelerator of the P.N. Lebedev
Physical Institute for calibrations of SPD detectors», “SPD at NICA — 2019” workshop, 4-8.06.2019, Dubna

5. N. A. MamoHoB N.A. «TecToBble ny4yku cuHxpoTpoHa ®UAH C-25P «lMaxpa»», MonogexHas koHdepeHUna no
TEOPETMYECKON 1 aKcnepumeHTansHon pusmke, MKTO®-2019, 25-28 Hos6psa 2019 1., UTID

6. B.1. Anekcees, B.A. backos, B.A. [IpoHos, B.A. Konbuos, A.W. Jlbeos, HO.®. KpeveTtos, E.N. ManuHosckui, B.B. MNonsHckun,
C.C. CngopviH «KAJIMBPOBOYHbIE NMYYKU YCKOPUTENA C-25P» cemunap OAN TOIN ®NAH, 10.02.2017 r., TpounLK.
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Conclusion

1. In the DNR TSD LPI, calibration beams have been created and are functioning:
Bremsstrahlung radiations
Electrons (positrons)

2. DNR TSD LPI (in fact) is becoming the calibration center of equipment and detectors in the nuclear
physics.

3. The possibility of creating a neutron test beam (with the participation of JINR) is being studied.

4. 1t is possible to recreate the beam
Tagged photons
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CALIBRATION BEAMS OF THE ACCELERATOR S-25R
"PAKHRA"

Thanks for attention !
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