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HOCKOHBKY BCC (byH}IaMeHTaHLHBIC B3aMMOJEUCTBHS 3aBUCST OT CITMHA, TO 3HAHUEC IMMOJIAPU3AITNOHHBIX Ha6J'I}OJIaeMBIX
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B IIMPOKOM JMana3oHe SHEPTUil M TOYHO M3BECTHOW aHanm3upymoomel crocoOHocTblo. [Monspuzamust nmpoToHOB
MPOMEXYTOYHOI SHEpruH (T.€. B IUana3oHe OT HECKOJIBKUX coTeH MaB no Heckonbkux ['9B) 00bdHO H3Mepsiercs ¢
MIOMOIIBIO TOJISIPUMETPOB, PACIIOJIOKEHHBIX B (DOKAJIbHOW IIOCKOCTH C TOJIHBIM a3UMYTaJbHBIM aKCENTaHCOM M
M3MEPSIONINX YIITIOBBIC PACIpeeNICHNs 3apsHKEHHBIX YacTHII, 00pa30BaHHBIX B Pe3yJbTaTe MHKIIO3UBHON PEaKivy,
OOBIYHO ATO paccesiHUE Ha yrIIEPOIHON MUILICHH.
Tak xak mossipu3alMOHHbIE SKCIIEPUMEHTEHI, KaK MIPaBUIIO, 3aHUMAalOT MHOTO BPEMEHH, TO HEOOX0IMMa TIIATeIbHAs
ONTHMU3AINS XaPAKTEPUCTHK TOJIIPUMETpa. JTO TPeOyeT TIIATENLHOTO BHIOOPAa M HM3YYEHMs AHAIU3UPYIOMICH
peakuy, KoTopas JODKHA MMETh OONBIION BBIXOA M OONBINYI0 aHATH3UPYIOIIYI0 CIHOCOOHOCTh; ONTHMHU3AINU
BBIOOpa MaTepuaia W TOJNIIMHBl MHIIEHU-aHAIN3aToOpa, JETEKTOPOB PETHUCTPAIMA — OCOOEHHO INPH CO3JaHUHU
MIAPOKOANEPTYPHBIX MOJSIPUMETPOB I IPOBEICHNUS U3MEPEHUH OTHOLIEHUSI 3JIEKTPOMAarHUTHBIX (hopM (haKTOpOB B
Jlabopatopuu Ixeddepcona B CLLIA.

015 : : Ha nepBom stane Oblia n3MepeHa aHaIM3UPYIoIas ClIocoOHOCTh AY Ist
P, = 3.8 GeVic UHKTI03UBHOM peakiu p + CH2 -> oxna 3apspbkeHHas yactuna + X npu
umMmynscax npotoHos 1.75, 3.8, 4.5 u 5.3 I'3B/c [1]. dns npoBeneHus
n3mepenuii B [lyone nz @paHiuu ObUIH MPUBE3EHBI IPONOPLIUOHAILHEIE
KaMepsbl JUId PerUCTPAaLliy YaCTHIL] B IIUPOKOM YIJIOBOM JHANa30He.
Pe3ynbratsl H3MepeHuit Mokaszaiu CleayIoie HHTePECHbIE
0COOCHHOCTH:
* Tnst mpotonos 3.8 ['9B/C; Ay npakTH4YecKy He 3aBHCHUT OT KOJIUYECTBA
1 | Marepuana B aHaIu3aTope, ot 37 10 80 r/cm?:
;;;;‘”‘g:\)jf ]« TonmmuHa MUIIEHH CBBIIIE JUTMHBI SJCPHOTO CTOIKHOBEHHS U
-45 Gevic ] akcenTaHc noisipumetpa Boiie pt > 0.7 ['3B/c He ynydiiaroT KauecTBO
"8 Gevie (Figure of merit, FOM) nonsipumetpa.
* Ay yMEHBIIaeTCs C yBEJINUEHHEM HaAJICTAIOIET0 UMITyJIbCca, HO BCE
elle OCTAeTCsI 3HAYUTEIBHOMN MIPH UMITYJIbCE TIPOTOHA 5.3 ['BB/C:
* CH2 noxkassiBaet 6oibiyto Ay, 4eM yIiaepoa.
* Bricokoe yrioBoe paspelieHue MoJsIpuMeTpa 04eHb BaKHO IS
00 0z 04 05 08 1o ysemrenns FOM.

By, GeVic * B m3mMepeHHOM rana3oHe UMITyJIbCcoB Ay 00paTHO MPOIOPLIHOHATIBHA

HaJIETAIOIEMY HMITYJIbCY.
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Fig. 4. Analyzing powers as a function of p: (a) for different

target lhlcknewe:& at p, = 3.8GeV/c: (b) for different momenta

at L =51L6g/em-.
[IpenBapurensHble pe3ynbTaThl U3MepeHHir B JlyOHe HeMmemnmeHHO ObUIHM paccMoTpeHBl B JlaGoparopuu
Ixeddepcona: PAC 20 (17-20 wurons 2001 r.) omobpun mnpemioxeHue sxcnepumenta E-01-109 «U3mepenue
GEp/GMp no Q? = 9 (I'>B/c)? myTeM u3MepeHus MONAPHU3ALMHI HPOTOHA OTAAYM» YKa3aB, uTo. «UyBCTBUTENLHOCTh
HKCIEPUMEHTA 3aBUCHT OT aHANIM3MpYIomel crnocobHocTy nonspumerpa (2 x 60 cm CH2), xotopast 3HAaUUTETHHO
OTIIMYHA OT HYyJII B COOTBETCTBYIOLIEM JHala30He MMITyJbCOB. Ha MOMEHT HammcaHUS TIpEeAsioKeHHs He ObLIo
JIOCTYIHBIX JAHHBIX O BEJIMYMHAX AHAIM3UPYIOUIEH CIIOCOOHOCTH, KOTOPbIE MOJTBEPKAAIU Obl 3KCTPANOJISLUH,
CAeTaHHBIE IPHU MOATOTOBKE HOBOTO JKcrepuMeHTa. COTpyIHHYECTBOM OBUI IPOBEAEHBI H3MEPEHUS 3TOH
aHaNM3UpyIoIei criocobHocTH B JlyOHe, 1 KOMHUTET paJl OTMETUTb, UTO TIPEABAPUTEIBHBIEC PE3YJIbTAThI, IOTy4YECHHBIE
9THM JIETOM, Pa3yMHO COTTIACYIOTCS C DKCTPAIONIALNUIME, CACTaHHBIMHA B TIpeoxeHun» (cM. [Ipmioxkenue 1).
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) ) FIG. 18. Final results of GEp-IIl (black filled triangles) for
FIG. 14. Analyzing power A, vs pr = Ppsin ¢ for the four wpGL/ Gy, with selected existing data from cross section and
different Q2 values from GEp-111/2y . Data are from both polarimeters polarization measurements. The error bars shown are statistical.
combined. Curves are the fits to the data, used to estimate the position The band below the data shows the final, one-sided systematic
d 1 £ th . in A S for d il uncertainties for GEp-I11. The originally published results [31] (black
and value of the maximum in _\-(PTJ- ee text for details. empty triangles) are shown for comparison, offset slightly in Q°

C yderoM pe3yabTaTOB KaIMOPOBOYHOro skcmepumenta B Jlyowme B 2001 r. mis skcnepumenta E-01-109 B
Jlaboparopru [Ixeddepcona OblT CO3MaH HOBBIM MOIApUMETp, coctosmmid u3 2-x CH2 mumened mmHOo# 60 cM



kaxzaas [2]. JInsg perucrpaiud TPEKOB HCIOJIb30BAIKHCh ApeidoBbie Kamepbl, W3roToBieHHble B JlyOHE mox
pykoBoactBom lO.B. 3aneBckoro. Ha neBoii manemn Pucynok 14 u3 [2] mokasaHa yrioBas 3aBHCHMOCTH Ay,
BBIP@KEHHAs YEPE3 «IIOTEPEUHBIA MMIYJILC» Pt [ BCEX YeThIpeX 3Ha4eHuil Q2 COOTBETCTBYHOIIMX MMITYJILCAM
npotooB 2.07, 3.59, 4.46 u 5.4 I'3B/c. Kak BHIHO U3 PHCYHKA XapakKTep MOBEACHUS Ay M BETUYHUHBI HAXOAATCS B
COIJIaCMU C paHee MOJYyYeHHbIMH JAaHHbBIMH. Ha mpaBoil maHenw mpencTaBieHbl OKOHYATENbHBIE DPE3ybTaThl
M3MEPEHUIl OTHOIICHHS DJIEKTPOMAarHUTHHIX GOpM (aKTOPOB MPOTOHA.

Ha BTrOopom sTame OBIIM NpPOBEAEHBI M3MEPSHUS aHAIMZHPYIOLIMX CIIOCOOHOCTEH Ha ITy4KaX IMOJISPH30BaHHBIX
TIPOTOHOB M HEUTPOHOB B HAIIA30HE UMITYJIbCOB OT 3 110 4.2 I'9B/c [3]. OcoGeHHOCTh 3THX H3MEPEHHH 3aKITF0UACTCSI
B CIICAYIOIIEM: BIICPBBIC MCIOJIB30BAJICS a{pOHHbIA KAJIOPUMETD I N3MEPEHHs SHEPTUH YacTHI, BEUICTAIOMNX M3
MUIICHY, a JUlsd HEWTPOHOB B KayecTBE aHAIM3UPYIOIIEH PeaKIMK BIEPBbIC UCII0JIb30BAIACh PEAKIIUS [IEPEe3apsIKH.

BxJ1roUeHrE aAPOHHOTO KalopUMeTpa onpenessieTcs TeM GpakToMm, 9To yxe mpu 7 I'3B/c Tonbko okono 30% peakimit
B aHaIW3aTope SBISIOTCS YNPYTHMMH, T.e. 0e3 00pa3oBaHMs BTOPHYHBIX 4acTHI (Me30HOB). TakuM oOpazom c
YBEIMYCHUEM DHEPIHH YBEIMYUBACTCSl BEPOSITHOCTh PETUCTPALIMK BCEX YACTHL] KOHEUHOT'O COCTOSIHUSI, 9TO 3aBHCUT
OT 0COOCHHOCTEH NETeKTOpa, TAaKHX KaK YIIOBOE pa3pellieHHe, CHOCOOHOCTh BHIOMPATH JHAMPYIOLIYIO YacTHILY,
CIIOCOOHOCTDb BOCCTaHABJIMBATh MHOTOYACTHYHBIC COOBITHS W Tak jganee. MOXKHO OXHIOAaTh, YTO HAMOOJIBIIAS
AQHATM3HUPYIOLIask CIIOCOOHOCTH OyIeT MoyTy4eHa, KOrja BEIOpaHHas YacTHIA MMEET HAaUMEHBIIHH YroJl pacCestHUs U
HanOOJIBIIIYIO SHEPTHIO; TOTAA 3Ta YaCcTUIIA C OOJBIIEH BEpPOSITHOCTHIO OY/IET pacCessHHOW HaleTaromei YacTHIeH.

J1st  HEWTpPOHOB aHaNU3UPYIOIIUME CIOCOOHOCTH U
muddepeHnnanbHble CeUYeHHsT HW3BECTHBI TOJBKO IS
TOHKHMX BOJOPOAHBIX MUIIEHEN KaK JJI1 yIPYroro KaHaja,
TaKk W U1 peakKluu, IMpu4YeM g YHOpYroro KaHalla
AHATTU3UPYIOIIAS CIIOCOOHOCTH IMaJaeT ¢ POCTOM SHEPTHH,
a Ui nepe3apsiiku pacteT B ['9BHOM HHTEpBalie SHEPTUH.
B HEHWTpPOHHBIX IIHMPOKOANEPTYPHBIX MOJSIPUMETPAX
HCTIOJNB30Bajach TOJNBKO YIpyTras peakius, TpeOyromas
- perucTpamyu OBICTPOTO HEHTPOHA M MPOTOHA OTHAdYHd, B
KauecTBE MUILUEHU MPUMEHSIICS CUMHTWLIATOP. B cioydae
nepe3apsiKi  MOYKHO PETUCTPUPOBATH TOJBKO OJHY
3apsHKEHHYIO YaCTUIY, BEUICTEBIIYIO M3 MUILICHU BIIEPE.
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Pacripejiesienne BBIX0/1a HyKJIOHOB B 3aBMCUMOCTH OT pt?
nokas3aso Ha puc. 15 mna p + CH2-paccesnus u Ha puc. 14
st N+ C-paccestuust ipu ummnyibee 3.75 I'sB/c. Ananus
OrpaHHMYeH KHHeMaTHueckoil obiacteio pt <0,4 B/,
4T0OBI M30€XKAaTh IONPABOK, CBSI3aHHBIX C aKCENTAHCOM
TOJISIPUMETpa. DTH paclpeAeIeH s IPeCTaBIAIOT co00i
CBEpPTKY (pu3nueckux mporeccoB M 3QQPeKToB KOHEUHOTO pa3pelIeHuss CUCTeMbl peructpanun. Pt -pactnpenenenne
qutst n + C-paccestaust ipu 3.75 I'aB/c npezcrasneno Ha puc. 14. OHO OMUCHIBAETCS] CYMMOI IBYX KCIIOHEHIIHATBHBIX
bynkuuii ¢ napamerpamu HakioHa bl = 24,5 (ImB/c)? u b2 = 3.2 (IvB/c)2. Pacnpenenenue pt?> aas p + CH2-
paccestausi ipu 3.75 TaB/c omuceiBaeTcss cyMMoOil Tpex 3KCHOHEHIHATbHBIX (yHKimil. [TepBas, Gopma KOTOpOi
CBSI3aHA C MHOTOKPATHBIM KYJIOHOBCKMM PacCesSHHEM Ha Majible YIJIbl, CBEPHYTHIM C HKCIIEPUMEHTAIBHBIM YTIIOBBIM
paspelieHyeM, He ToKa3aHa Ha puc. 15. IlapameTp HakioHa ajisi BTopoil ¢ymkuuu pased b2 = 71.3 (I'sB/c)?,
KOTOPBIH OJIM30K K MapameTpy HakJIoHa Jyis ynpyroro paccesHust p + C. Tperbs komnoHenTa b'3 = 7.4 (I'sB/c)?
COOTBETCTBYET HAKIIOHY PP-yNPYTOTO pacCesHusl.

Fig. 4 Top: t-dependence of the polarisation of np scattering for dif-
ferent values of pygp [34,35]. The smooth dotted lines show the fit of
Ref. [38] to the np data. Bottom: the t-dependence of charge-exchange
n p scattering, for different values of py,p [39,40]. The color coding
relates the data to momentum labels
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Figure 14: p;-distribution for n | C' scattering events at
3.75 GoV /c (arbitrary units). The solid line is the sum of ex-
ponential functions, the dot-dot-dashed and the dol-dashed
lines correspond respectively to the two contributions with
slope parameters by and be.

Figure 15: p;-distribution for p + C'H, scattering events at
3.75 GeV/c (arbitrary units). The solid line is the sum of
exponential functions, the long dashed and the dot-dashed
lines correspond Lo the Lwo contributions with slope para-
meters by and b}, respectively.



3aBUCHMOCTB Ay OT MaTepualla MUIICHH, TIpeJICTaBIeHHast Ha puc. 18 u3 [5]. 3 oueHb ciabasi, ¥ HET CyIIECTBEHHOM
pasuuuel Mexay aanHbiMu 110 C, CH, CH2 u Cu 1 3TO HE YIUBUTENBHO, TaK KaK peakius nepe3apsiiki OAMHAKOBA U
Ha CBOOOJIHBIX MPOTOHAX U MPOTOHAX B spE.

AcHMMETpHsl paccestHUsI MOXKET OBITh MOJyueHa HE3aBUCHMO KakK IO TpeKaM ¢ JApeH(OBBIX Kamep, Tak U II0
cpaboTaBIIUM MOAYJISIM aPOHHOTO KalopuMeTpa, pe3ynbTathl st p + CH2 npu umnynsce 3.0 I'3B/c mokasaust Ha
puc. 17 (3akpameHHsle KBagpaThl). [IpekpacHoe cormacue Mo3BoIsIET HCIOIb30BaTh KAIOPUMETP AJISI OIAPUMETPHA
MPOTOHOB HApsILy C TPEKOBBIMHU IETEKTOPAMH, TAK U B TOM CIIy4ae, KOTAa TPEKOBBIE IETEKTOPHI OTCYTCTBYIOT.
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0,00 - - . . Figure 17: A.y for p + CHy scattering at a momentum
0,0 0,2 0.4 0.6 0.8 1,0 3.0 GeV/c determined from the hadron calorimeter (filled

p GeV/c black squares), compared to averaged values determined
L from the tracks (empty circles).

Figure 18 from Ref.1.Ay as a function of pt: for 3.75 GeV/c
incident neutrons on different polarimeter targets: on CH2
(solid squares), CH (open circles), C (open squares), and Cu
(solid circles).

BrepBrie ObLIM TMOJYYCHBI JaHHBIC MO AHATH3UPYHOIUM
CHOCOOHOCTSIM € MOJIIPU30BAHHBIMH  MPOTOHAMH U
HeliTpoHamu ¢ ummyiabcoMm 3.75 TI'aB/c, maparomumu Ha
MEIHYI0 MHILEHb, C PETUCTpaUUedl OJHOW 3apsyKEHHOU
YacTHULIEH, JETALEH BHEpel, M JHEPreTUUYECKOro Iopora
] cpabatbiBaHusl Kanopumerpa. Ha puc. 19 w3 paboter 3
: cpaBHuBaeTcs Ay misg mepesapsaku n + Cu — p + X ¢
] kBazuynpyrum p + Cu — p + X. Ecnm He yuuThIBaTh
SHEPTOBBIJIENICHNE B Kajopumerpe, 1o, Ay miust p + Cu
MIpUMEpHO BABOe Ooibiue, yeM aimst n + Cu. OjxHako mocie
0TOOpa COOBITHI C BBIICICHUEM SHEPTHH, MPEBBIIIAIONIIM
6000 [kananoB], Ay ams n + Cu yBenuuuBaeTcs B ~ 2 pasa, B
Fig. 19 p;-dependence of Ay for quasi-elastic p+Cu — onecharged  TO BPeMsl KaK yBEJIMYEHHE IS P + Cu cocrasiser ~ 1,3. Oto
prce X 5 oen ey ()l chrseschnse - npusonun x ysemuserno FOM i n - Cu. peaiaun
incident p and n momentum of 3.75 GeVic before (after) selection of HnepesapAnky  I0YTH  Ha 40%. i MenHOW  MHIIEHH
events with large energy deposit (= 6000 [channels]) in the calorimeter. TosmHaon 4 cm FOM pasHa 8,0 x10'5’ anpu 0T60pe COOBITUI

The lines represent eye guides through the data points for n + Cu — -4
p + X before selection (dashed line) and after selection (solid line) KaJOPUMETPOM YBEJMTHIICH 10 Llx 107,

00 02 04 06 08 1.0
p,. GeVic

Tpu HOBBIX MOAXOJa B pa3BUTHM MOJSPUMETPHH, a HMEHHO: BKIIOYEHHE Kalopumerpa s oTbopa
BBICOKOHEPIeTHYECKUX HYKJIOHOB B KOHEYHOM COCTOSIHUH, UCTIOJIb30BaHNE PEAKIINHY Mepe3apsiAKKU 1 3aMeHa 00raToi
BOJIOPOJIOM JIETKOH MHIIEHH OoJiee TSDKENBIMH SIIPaMH, OTKPBIBAIOT MyTh K 0ojee mpocTeiM M 3(PPEKTHBHBIM
M3MEPEHUsIM TOJSAPU3AMN MPOTOHOB W HEHTPOHOB B oOxactu [3B-HBIX sHepruil. Byaymmue skcrieprMEHTHI B
Jlaboparopuu [Ixeddepcona, Tpedyromue NoIIpUMETPUN HYKJIOHOB OTAAuH, YK€ HHTETPUPOBATN 3TH KOHIIEIIIIUH,
Kak ¥ B ciydae skcriepuMeHToB E12-07-109 u E12-17-004, cM. [Ipunoxenne 2 n pUCyHOK HHUXKeE, T/I€ TIPEICTABICHBI
TEKYIlIee COCTOSHHE M TUIAHUPYEeMbIe N3MEPEHHsI HEHTPOHHBIX JIEKTPOMAarHUTHBIX (OPM-(paKTOpOB.
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Figure 2: The future data points proposed for recoil po-
larization Gt /G7%, experiments at JLab , and the
JLab polarized *He experiment . Also shown are the
data from Becker (filled green diamonds) [22], Eden (filled
blue squares) [23], Glazier (red diamonds with internal +)
, Golak (empty green diamonds) , Herberg (empty
red triangles) , Meyerhof (filled green stars) , Os-
trick (filled red diamonds) , and Passchier (filled red

circles) :



Addendum 1
Report of the
July 17-20, 2001
Meeting of the
Jefferson Lab
Program Advisory Committee
PAC 20

Individual Proposal Report

Proposal: E-01-109

Title: Measurement of Ggy / Gmp to Q% = 9 (GeV/c)? Via recoil polarization
Spokespersons: C. Perdrisat, V. Punjabi, M. Jones, E. Brash

Motivation: This proposal aims to extend measurements of Gg, / Gwp to Q% =9 (GeV/c)?, which is the highest
momentum transfer practically accessible with a 6 GeV beam at CEBAF. The results of previous high precision
measurements taken by this collaboration via the recoil polarization technique in Hall A have shown that the ratio of
Gep / Gwp, falls steadily with increasing Q2. This very clear and startling discovery is a highlight of the recent JLab
scientific program and has stimulated new theoretical attempts to describe the nucleon form factors. It is important
to pursue these measurements to higher momentum transfers to see if the trend continues.

Measurements and Feasibility: The recoil polarization technique has a number of advantages over the traditional
Rosenbluth separation method for determining Ggp / Gmp. The results do not depend on a precise knowledge of the
beam polarization and the polarimeter analyzing power, since a ratio of polarization components are measured
simultaneously with the same device. On the other hand, the results are dependent on correctly accounting for spin
precession of the outgoing polarized protons in the spectrometer, which rely on detailed simulations of the magnetic
field.

The new measurements will be carried out in Hall C using the HMS, a new focal plane polarimeter, and a lead glass
array to detect the scattered electrons. The feasibility of using the lead glass calorimeter for electron detection was
tested already, with a small array, in Hall A at moderate momentum transfers, and the results agreed with the two-
spectrometer data taken previously. The collaboration now proposes a low Q? point at 4.2 (GeV/c)? to overlap
earlier data taken with different apparatus in Hall A, plus two new data points at 7.5 and 9 (GeV/c)?.

Issues: The sensitivity of the experiment relies on the analyzing power for the polarimeter (2 x 60 cm CH2), being
significantly nonzero in the appropriate momentum range. At the time of writing the proposal, there were no
analyzing power data available that would validate extrapolations that were made to design the new experiment. The
collaboration has undertaken to measure this analyzing power at Dubna, and the committee is pleased to note that
preliminary results obtained this summer are in reasonable agreement with extrapolations made in the proposal. A
second issue is that of radiative corrections involving the proton at these high momentum transfers. Work in
progress, for example by Afanasev et al., addresses this issue and it will be important to evaluate the radiative
corrections carefully before the experiment is carried out. Finally, the committee agrees that the low Q2 point will
provide a very important cross check in comparison with earlier results taken with a completely different
spectrometer and polarimeter system.

This proposal was submitted to PAC18 and deferred pending results of E-99-007 to a momentum of 5.6 (GeV/c)2.
The committee was pleased to see the preliminary results of E-99-007, which show a consistent trend with earlier
measurements at lower Q?, and also to learn that the new apparatus could be used up to 12 (GeV/c)? in the longer
term, as limited by the highest momentum accessible to the HMS. This experiment will not be ready to run until
2004 at the earliest, since construction and testing of the new equipment will take approximately 3 years to
complete. However the committee acknowledges the importance and urgency of the proposed measurements.

Recommendation: Approve for 40 days in Hall C.
Scientific Rating: A
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Scientific Rating: A-
Recommendation: Approve for Five Days
Title: Measurement of the Ratio G"e /G"w by the Double-polarized 2H(e,e’n) Reaction
Spokespersons: J. Annand (Contact), V. Bellini, M. Kohl, N. Piskunov, B. Sawatzky, B. Wojtsekhowski

Motivation: Measurements of the neutron electromagnetic form factors are a cornerstone of the physics program at
JLab12, providing unprecedented insight into the structure of the neutron and QCD dynamics. Present data on G"e
/G™w run out at Q% =3.4GeV?2. There is much interest in extending the Q? regime to higher values, in order to confront
theoretical calculations, to probe the possible onset of scaling behavior predicted by perturbative QCD, and to combine
with existing and forthcoming proton data to obtain a quark flavor decomposition of the form factors. Given the
experience with proton form factor extractions, it is crucial to employ various different methods, either based on cross
section measurements with Rosenbluth separation, or on polarization. The proposed experiment will scatter a
longitudinally polarized electron beam off a deuterium target, measuring the polarization of the neutron recoiling from
the interaction. Compared to the previously approved experiment E12-11-009 that will use the same general
technique, the present experiment uses a different method for neutron polarimetry that also provides access to the
charge-exchange channel np—pn. As the latter dominates at high neutron energy and hence at higher Q?, the
proposed method would provide an avenue for future high-Q? measurements of the form factor ratio via recoil

polarimetry.

Measurement and Feasibility: The proposed measurement will be carried out in Hall A. It will make use of all
apparatus required for the already approved G"e /G"w experiment E12-09-019 (LD2 target, BigBite spectrometer for
electron detection, 48D48 dipole in hadron arm, HCAL hadron calorimeter), and operate at the same settings. It would
hence prefer to run immediately following E12-09-019. A new neutron recoil polarimeter will be added, consisting
mainly of a copper polarization analyzer with GEM chambers. The 48D48 dipole magnet will be used to process the
spin of the recoil neutron from longitudinal to vertical direction. The form factor ratio G"e /G"w may then be obtained
directly from the polarization ratio Px/P,. The analyzing power cancels in this ratio. The focus is on detecting forward
protons from the charge-exchange process np—pn, although there is also potential for seeing large angle, low energy
protons from the channel np—np, which would provide valuable information for E12-11-009.

The proposed experiment requests 5 days of running. It plans to access a single value of Q?=4.5 GeV?, which is
sufficient for exploring and validating the new recoil polarimetry method. A precision of about 0.1 (absolute value)
on the ratio G"e /G"w is anticipated.

Issues: The case for polarimetry via np—pn_has recently been strengthened significantly by preliminary data from
JINR/Dubna showing a sizable analyzing power for n+A—p+X. Since most of the equipment is standard Hall-A
equipment and the polarimeter mainly consists of a simple copper analyzer, no technical issues are foreseen. The
TAC report raises the issue of a high DAQ data volume, which has been addressed by the collaboration and does not
appear to be a reason for concern. Running consecutively with E12-09-019 appears to be a must.




