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JkcnepumeHT A1 (MAMI, Mainz)

MpPOMEKYTOUHbIN pe3ynbTaT:
Rpe =0.810 + 0.035 (stat) + 0.074 (syst) fm
(M. Mihovilovi¢ et al., Phys.Lett. B771, 194 (2017))
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3kcnepumeHT PRad (Jefferson lab)

CTpy1Has rasoBas mMuLleHb PbWO, HyCal kanopumetp XY-GEM petekTop MpPOMEXYTOUHbIN pe3y/bTaT:

Rp = 0.831+0.007(stat.)+0.01(syst.) fm
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3kcnepumeHT ProRad, PRAE (Orsay)
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Cryogenic jet target, 280 BGO crystal detectors,
Electron scattering at Q% = 10°- 3x10*GeV2 , detectors made of scintillating fiber planes and BGO crystals.



dkcnepumeHT MUSE (PSI)

... The PSI M1 beam line

provides a mixed muon /
pion / electron beam with a
=50 MHz time structure

The three beam momenta
selected, pin = 115 MeV/c, 153
MeV/c, and 210 MeV/c

The MUSE approach to
resolving the Proton Radius
Puzzle is to measure
simultaneously elastic u +p
scattering and e £p
scattering ...

R. Gilman, E.J. Downie, G. Ronet et al.

Studying the Proton "Radius" Puzzle
with pp Elastic Scattering. arXiv:1303.2160




JkcnepumeHT ULQ, (Ultra-Low Q,),
Research Center for Electron Photon Science
Tohoku University

GE(Q2) measurements at 0.0003 < Q2 < 0.008 (GeV/c)2
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Bce nepeyncneHHblie SKCNepuMEHTbl HE PETNCTPUPYIOT
NPOTOH OTAaYM!

A. A. BopobbeBbim npeanoxeHa metTogmnKka
3KCNEepMMEHTa C perncTpaumemn
NPOTOHA OTAa4YM, OCHOBAHHAA Ha MCMON1b30BaHUMU
aKTUBHOW MULLEHW

IJTa cxema byaeTt npumeHeHa Kak
B ycTaHOBKe PRES, Tak n AMBER



LleHTpanbHble geTeKTopbl aKcnepumeHTOoB PRES 1 AMBER
npeacTaBnAoT cobon pa3BUTUE KOHLENLNM “Q@KTUBHOU MULLEHU".
KoHuenuma bblia ycnewHo NpuMeHeHa B CEMENCTBE
3KCNEePUMEHTOB, OCYLLLECTBNEHHbIX NOA PYKOBOACTBOM
A. A. BopobbeBa
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A.A. Vorobyov, G.A. Koroley, V.A. Schegelsky, G.Ye. Solyakin, G.L.
Sokolov, Yu.K. Zalite, A. Method for studies of small-angle hadron-

proton elastic scattering in the coulomb interference region, Nuclear
Instruments and Methods, 119, 1974, pp 509-519,
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Cryogenic ionization chamber (CIC)

High-pressure ionization chamber

Balin, D.V., Ganzha, V.A,, Kozlov, S.M. et al. High precision study of muon catalyzed
fusion in D, and HD gas. Phys. Part. Nuclei 42, 185-214 (2011)



3kcnepumeHT MuCaP (Muon Capture on the Proton)

5

i:; Andreev V.A. et al. (MuCap Coll.) Measurement of Muon Capture on
the Proton to 1 % Precision and Determination of the Pseudoscalar
Coupling gp // Phys. Rev. Lett. 2013. V. 110. P. 022504.



3kcnepumeHT MuSun (Muon Capture on the Deutron)

= N W[ oy

Ivshin K.A. et al. (MuSun Coll.) Cryogenic Time-Projection Chamber for Measurement of Muon Capture Rate on the Deuteron // Book of
Abstracts of the LXIV Int. Conf. NUCLEUS 2014 (Fundamental Problems of Nuclear Physics, Atomic Power Engineering and Nuclear

Technologies), Minsk, Belarus, July 2014. P. 218.



Mpototun ACTAF2 (GSI)




AbCoNtOTHbIE N3mepeHma ceyeHma eP
B3ammoaencrTema c TouyHocTbto 0,2%

TOYHOCTb OCHOBAHa Ha CAeayrowunx napameTpax M3N\epMTEJ'IbHOl7I YCTaHOBKMU:

* N3amepeHune cTabnnbHOCTN (MHTEHCUBHOCTM) NyYKa € TOYHOCTbIO 0,1 %;

* AH6CONOTHAA TOYHOCTb NOCTPOEHUA U U3MEPEHUNA TEOMETPUN MULLIEHMU
C TOYHOCTbIO 100 MKMm;

* ObecneyeHmne ctabmnbHOCTU M 3HaHMe ¢ ToyHOCTbo 0,01 % ckopocTu apenda,
Temnepartypobl 1 AasneHmsa paboyero rasa

» Kanunbposka Q? c TouHocTblo 0,1 %

* 3dpdeKTUBHOCTb, 61n3KaA K 100 %



Cxema yctaHoBKU PRES
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Modules:

TPC - Time Projection Chamber
FT - Forward Tracker

BPM - Beam Position Monitor
SC - Scintillation Counter

BIM - Beam Intencity Monitor

Measured quantities:

Recoil energy Ty

Recoil angle @y

Scattering angle 0,

Hydrogen

[y4oK:
E=750 M3B,

MAMI, ManHL,

Vertex coordinate Z



LleHTpanbHbin getekTop PRES
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LleHTpanbHbin getekTop PRES




3rotToBaeHUe rasoBoro obvema




[a30Bbi 06bem. [NPOYHOCTHOM pacyeT




[a30BbI 06beM. [MgpaBaAnYECcKUE UCMbITaHUA

/ ¥
e 5 000 =
@ T =~
- T 4000
/ Y T MV1
A — <l E » l
N - XMVZ E" 3000 - easurements
— % .
- E — Calculations
s e s L $ £ 000 1 y=110x
D3 — o XM\B a —— Limnear
— H,0 1000 - (Measurements)
— y=Ax-B
D4® — - A=11645 um/bar
v _ . ﬂ o L g T T T T T L r | H_—'l -}?5 ] Il.:l"un-l
/ v — _ — 0 5 10 15 20 25 30 35 40 45
_ A Pressure, bar
LT LEET LELLTITTL,
MV4




“ArTuKaton” TPC. Obwmnt BnAg,
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MoaenupoBaHue 31eKTPOCTaTUYECKOro Noss
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TPC. KoHcTpyKUuUnA
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TPC. KoHcTpyKUuMA




TPC. Obwunu Bua
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TPC. TectoBada cbopKa




TPC. KeccoH (BogopoaHbi 0b6bem)




MpoToTMN NPONOPLIMOHANIBHOMN KaMepbl




Forward Tracker

8 0OAHOTUNHbIX CTaHUMI (Kamep) ¢
KaToA4HbIM CbeMOM

YyBcTBUTENbHAA 061aCTb Kamepbl —
BOCbMWYTO/IbHUK ¢ npocseTom 600 mm

* 3a30p Kato4-aHog 3 mm

* (Cbem c TOYHOro n
HETOYHOro KaToAa

* AHoa — 30 MKM NpPOBOJIOKK C
lWarom 3 mm

* Katogbl: 50 MKM NpOBOIOKK
C warom 3 Mmm, o6 beuHEHDI
B CTpunbl N0 5 NnpoBONOK
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epopMaLMOHHbIe pacyeTbl gna FT




12 moaynen, 2304 KaHana

4 BBOAA BbICOKOTro Hanps»xeHua (Ao 15 KB)
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TecToBbIN CeaHcC

KoHurypaumsa: Tpm cTaHUMM B YacTUYHOM cOopKe paboyero obbema,

2 CUMHTUNNALMOHHDBIX CYETYMKA, ra3oBas cMctema ans paboTbl B Anana3oHe AaBAeHn !
1-20 6ap (97% Ar + 3% CH,), HV no 6 kB, 6 moaynen (288 kaHanoB) 9NE€KTPOHUKMU, TECTOBbLIN
NCTOYHUK >>Fe



[@30Bada cucrtema

HYDROGEN HOUSE DETECTOR's HOUSE Ar CH4 HOUSE

| H,19000 SL |Ar 20000 SL
| 20bar | 20bar
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Legend:

SV - solenoid valve

MV - manual valve

PCV - pressure control valve
P8V - pressure safely valve
PT - pressure transmilter

PI - pressure indicator

PIS - pressure indicaling swilch
MFC - mass flow controller
CO - calibrated orifice

C - compressor

F - filter

OUTDOOR




Hecywana cuctema getektopa PRES
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PasmelleHne LeHTPanbHOro AeTeKTopa




PasmelleHune yctaHoBKK B 3ane MAMI A2




CHopKa CUMHTUNNALMNOHHBIX CHETYMKOB

CBEeTOHEeNnpPoOHMU
LaemMblin
Kopnyc

CumHTMANATOP




[leTeKTop NoNoXeHUA Ny4vKa

YcTponcrso
pa3paboTaHO U
M3roToB/NEHO NOA,
PYKOBOACTBOM

B. T. [paueBa



MOHWUTOP MHTEHCUBHOCTU Ny4YKa (Beam Intensity Monitor)
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AMBER (Apparatus for Meson and Baryon Experimental research)
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Cxema petektopa AMBER TPC

Measured quantities:

Recoil energy Ty
Recoil angle ®g
Scattering angle Ou
Vertex coordinate Z
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BapuaHT KOHCTpyKumn AMBER TPC

’ A A V15V
cathode—grid distance (drift zone) 400.0 mm
grid—anode distance 10.0 mm
grid wire diameter 0.1 mm
erid wire spacing 1.0mm
grid transparency 1.8%
anode outer diameter 600 mm
hydrogen pressure 20 bar and 4 bar
electric field in drift space E/P 0.116 kV/(cm bar)
electric field in grid—anode zone E/P 0.340 kV/(cm bar)
electron drift velocity in the drift zone 0.41 cm/us
electron drift velocity in the grid—anode space 0.70 cm/us




BapuaHT KOHCTpYKUuMn Kopnyca AMBER TPC
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