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OU3UKA BDJIEMEHTAPHBIX YACTUII U ATOMHOI'O AOPA. TEOPUA

PRECISION MEASUREMENT
OF THE PROTON CHARGE RADIUS
IN ELECTRON-PROTON SCATTERING
A. A. Vorobyev'!

Petersburg Nuclear Physics Institute of the National Research
Centre “Kurchatov Institute”, Gatchina, Russia

This report presents a project of an experiment for precision studies of the elastic electron—proton
scattering in the low momentum transfer region. The project is based on an innovative experimental
method which allows for detection of recoil protons in a hydrogen “active target”. The goal of the
experiment is to measure the ep elastic scattering differential cross section in the Q2 range from 0.001
to 0.04 GeV? with 0.1% relative and 0.2% absolute precision and to determine the proton charge radius
with a sub-percent precision. The important advantages of the proposed experiment are low radiative
corrections, inherent to the recoil proton method, and absolute measurements of the differential cross
sections. The experiment will be performed with the 720-MeV electron beam of the Mainz electron
accelerator MAMI. This accelerator can provide an electron beam with parameters optimal for this
experiment. The Proposal was approved by the MAMI Program Advisory Committee, and a special
Agreement aimed at realization of this experiment was signed between Petersburg Nuclear Physics
Institute and Institute of Nuclear Physics of Mainz University. Also, scientists from the following
institutes will participate in this project: GSI Helmholtz Centre for Heavy Ion Research, Germany; Joint
Institute for Nuclear Research; William and Mary College, USA; Mount Allison University, Canada;
University of Regina, Canada; Saint Mary’s University, Canada. The first measurements should be
started in 2020.

Ipenct BIeHHBI B JOKJ A€ MPOEKT 9KCIEPUMEHT OCHOB H H HCIIOJb30B HUM HOBOTO METOJ
UCCIIE/IOB HUSl ®JIEKTPOH-IIPOTOHHOIO P CCesHMs B OOJ CTM M JIBIX IIepeil HHBIX MMITY/1bcoB. OCHOBOM
METOJl SIBJISIETCS PETHCTP IHsl MPOTOHOB OTJ YU C TIOMOIIBI0 BOXOPOJHOM « KTHBHOI MuIIeHu». Llensio
SKCIIEPUMEHT SIBISETCS H3MEpEHHE CedeHNsl ep YIPYroro p ccesHus B 061 ctu Q2 ot 0,001 o 0,04 I'sB?
¢ 0,1 % otHocutensHo# U 0,2 % GCOMIOTHOM TOYHOCTBIO M OINpe[eIeHHe BEIUYHHBI IPOTOHHOIO 3 -
PSIOBOTO P AMYC C CYONpPOLEHTHOH TOYHOCTBIO. B cp BHEHMH C NpeiblylIMMH SKCIIEPHMEHT MU IO
HCCIIe[IOB HUIO ep-p CCeSHUS, B XHBIM IIPEHMYLIECTBOM J HHOTO 3KCIEPHMEHT SBIISIOTCS 3H YUTEIIBHO
MEHbILIME P I LIMOHHbBIE NONP BKH, IPUCYIIHE METOIy IPOTOHOB OTA YM, T KXe H3MepeHHe Oco-
JIOTHOTO IH(hepeHnn JTHHOTO cedeHHsl. DKCHepUMEHT OyIeT ITPOBOAUTECS C UCIONb30B HueM 720-MaB
BJIEKTPOHHOIO MYYK H 3JIeKTpOHHOM yckoputeie MAMI B M iiHue. I1 p MeTpsl 3TOro myyk OINTH-
M JIBHBI JUIS1 I HHOTO ®KcmepuMeHT . IIpoekT akcmepumeHT Obul ogobpeH IIporp MMHBIM KOMHTETOM
MAMI, u noanuc HO CHeuu JIbHOE COI IIEHHE O MPOBEICHUH TOro dKCcrepuMeHT Mexny IletepOypr-
CKUM HMHCTHUTYTOM sfiepHO# (hm3uku 1 MHCTUTYTOM snepHOil (usnku YHusepcuter B M ifHie. B sTom
npoekre OymyT T KXe NPUHUM Tb y4 ctue ydeHsle u3 GSI (LleHTp ucclienoB HHS TSXebIX HOHOB,

'E-mail: vorobyov_aa@pnpi.nrcki.ru
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T'epm Hus), OOBEAUHEHHOTO UHCTUTYT silepHBIX uccrnenoB Huid, Komnemx Bubam u Moapu (CLLIA),
VYuusepcurer M yur Ammucon (K H 1 ), Yausepcurer Peruno (K v n ), Yausepcurer C HT Moapu
(CIOA). H 9 1o usmepenuit H MedeHo H 2020 r.
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