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@ Differential cross section elastic ep scattering
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Differential cross section for ep elastic scattering at .= 720 MeV calculated for R,= 0
and for R,= 0.8775 fm following from a modified Dipole Form Factor
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@ Cross section sensitivity to R,

The differential cross sections will be measured for e, = 720 MeV in the Q? range
from 0.001 GeV? to 0.04 GeV?
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Ratio of do/dt calculated for two different Difference between the ep differential cross
values of R, to that calculated for the sections corresponding to R, = 0.84 fm and
point-like proton. R, = 0.88 fm

The cross sections corresponding to Rp = 0.88 fm and Rp = 0.84 fm differ only by 1.3% at
Q? = 0.02 GeV2. That means that at least 0.2% precision in measurements of do/dt is needed to
distinguish reliably between these two options.

The differential cross sections will be measured with 0.1% relative
and 0.2% absolute precision.
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@ Experimental method

Time Projection Chamber (TPC) detecting recoil protons will be used in
combination with a high precision Forward Tracker (FT) detecting the scattered electrons
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E scattering angle O,
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@ Time projection chamber. Active target.
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TPC anode structure: a 10 mm in diameter circle
surrounded by 8 rings (left panel).

Proton range-energy plots for H.gas
(20 bar and 4 bar) and for CH4(20 bar) (right panel).

Scattering electron and recoil proton angles 0.and Ox1in
function of the recoil proton energy for 500 MeV
electrons
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@ Forward tracker. Proportional chambers at 20 bar.

The FT consists of 3 pairs of Cathode Strip Chambers (CSC).

Each chamber is a symmetric MWPC with a 3.0 mm gap between the
cathode and the anode planes.

The size of the chamber is 600 x 600 mm?2 (Octagon).
The readout is from both cathode planes.

The anode wire plane contains 30 um wires spaced by 3 mm.
Both cathode planes are made of 50 um wires with 0.5 mm step.
In cathode plane 2.5 mm strips are formed by joining together 5 wires.

Using the center of-gravity method, the coordinate of each detected track is
determined with ~30 pm resolution.

The CSC strip plane is fabricated in such a way that it provides the
absolute linear scale with ~0.02% precision.
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Anode plane. Open space is 600 mm. W/Re 30 um wire, step

Cathode wire W/Re 50 um. Additional gold at central part 50 Cathode wire with additional gold 50 pm— 80 pm.
pm— 80 pm. Zoom - 100 Zoom - 400.
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@ Gas system
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@ Gas system
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Parameters of the electron beam planned to use in this

S

Xperiment

Beam energy 720 MeV
Beam energy resolution <20 keV (lo)
Absolute beam energy precision +150 keV (1o)
Beam itensity (main run) 2-10%¢/s

Beam intensity for calibration

10* e/s and 10° e/s

Beam divergency

<0.5mrad (lo)

Beam si1ze

<02mm (lo)

Duty factor

100%
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Xperiment

Summary of systematic errors expected in the proposed
e

Syst. Error | comment
%

1 Drift velocity, W1 0.01
2 High Voltage, HV 0.01
3 Temperature, K 0.015
4 Pressure, P 0.01
5 H: density . pp 0.025 Sum of errors 3 and 4
6 Target length, L., 0.02
7 Number of protons in target, N, | 0.045 Sum of errors 5 and 6
8 Number of beam electrons, N. 0.05 Beam detector counts corrected for pileups
9 Detection efficiency of ep events | 0.05
10 Electron beam energy, . 0.02
11 Electron scattering angle, 6. 0.02
12 f-scale calibration, 7w relative 0.04 Follows from error 11
13 f-scale calibration, 7r absolute 0.08 Follows from the sum of errors 11 and 10

do/dt, relative 0.1 0.08% from error 12

do/dt, absolute 0.2 0.16% from errorl3 plus errors 7, 8, 9
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@ Conclusion - plans

2019 - production of the main elements of the detector at PNPI
2020 - Assembling of the detector at Mainz

2021 - 1st test run
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@ Linear scale of the cathode wires
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YcTaHOBKA JJ1S1 U3MEPEHHUS TTOJIOKEHUS IIPOBOJIOK
bouun b.B., Mukupterussaai C.M.

Tpebyetcs obecnieueHrne aOCOMOTHOM JIMHEHHON
mikajbel Ha 6a3ze 600 MM ¢ TOrpenTHOCThIO He OoJiee
0.02% (0.12 mm norpenrHocTy Ha BCeH 1IKae)
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@ Kapta uteHua FD - ASF48et

48-KAHAJIbHAA KAPTA CEOPA AHA/ZTIOrOBOM UH®OPMALIMU, BbINO/IHEHHAA HA OCHOBE
MHOIOKAHAJIbHbIX Flash-ADC U NPOTPAMMMWPYEMOW NNOTUKN

B.J1. ronosyosB, H.B. r'pyanHckuu, IN.A.Kpasuos, A.B. HagTouni,
I1.B.HeyctpoeB, 3.M. CnupmgeHkoB, J1.H.YBaposB, C.J1. YBapoB,
B.N. AAyropa
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@ TecTupoBaHue NpoToTUNOB
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1000 MM kamepa 1151 TectoB Ha Ar/CH4 cmecu nipu arMmochepHOM JaBieHUU
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®dororpadusi CBApHOTO I1IBa.
[IToB moaHOCTHIO 3a0paKoBaH.

HOI[FOTOBKEI AOHBIIIKA JJIsI pPCHTICHOCKOIINK CBAPHOIO IIBA
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@ TecToBbIM 3KCNEPUMEHT No Pp-paccesHuto B LIEPHe

PykoBoauresib 3xcnepumenta Maes E.M.

A. UHrneccm 18.12.2018 Cemu
SPS North Area SN
MpeBecceH .
3. 888

Hap O®B3 MNMNAD® HNL KK

Pabota Ha ny4ke: 9 anpens — 1 éﬂ “
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@ JKcnepuUMeHTabHas yYCTaHOBKA

PykoBoauresib 3xcnepumenta Maes E.M.
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@ Pe3ynbTaTbl SKCNEPUMEHTA

» IIpoBeneH 3KCIEpUMEHT IO PACCESTHUIO MIOOHOB Ha BOAOPOJHOW AKTUBHOU MUILICHU
* Kommabopaiua COMPASS BHecna npeayioxkeHue o NPOBEASHNUN IKCIIEPUMEHTA TT0 U3MEPEHHUIO painyca
MIPOTOHA B P YIIPYTOM PACCESTHUM C MCTHOJIb30BAHUEM aKTUBHOW MUIICHU

HenocpencreenHo s eP sxcriepumenTa

* U3mepeno sHeprernueckoe paspemenue TPC Ha mydke, mONy4eHbl IEPBBIE YHEPTETUUECKUE
pacrpeneneHus

* YcneniHo nNpoTecTUPOBAHO COBMEIIEHHUE COOBITHM C TOMOIIbIO BPEMEHHOM METKHU

*  OnbIT paboOTHI. ..
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@ CeaHcC Ha a1eKTpOHHOM ny4yke., MaunHu, Hos6pb 2018

Jl1s1 onpeniesieHust OJAHOTO CEUCHUS YIPYTOro €p paccesHus HE0OX0AUMO U3MEPEHNE MOIHOTO

YUCJIa JIEKTPOHOB IMy4YKa ¢ TOYHOCTHIO 0.1%

IIpu cpeaneii gactore 31eKTpoHOB 2x10° Hz u paspenicHny CHUHTH/UIALHOHHBIX CUCTYNKOB

5 ns npocyeT OyeT cocTaBiIsATh 1%
Jl1s n3mMepenuit pa3paboraHa U H3roTOBJICHA HOHU3AIIMOHHAS Kamepa

W3onsatopsl
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YHuBepcanbHbIii 500

BBO/ (4 ra3oBbIx+
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ITpu 20 bar Ar u nyuke 2x10° Hz Tok noHu3anroHHoi Kamepsl coctapiseT 40 nA
TpeOyeTcs noyuynuTh aOCOIIOTHYIO TOUHOCTh U3MEpPEHUS ToKa 4 pA
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@ 3|<cr|epMMeHTaana9-| YCTaHOBKA
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@ IDDEKTUBHOCTb CUMHTUANALUMOHHbBIX CHETYNKOB

cynep-0bICTpbIe TacTuueckue cuuHTHIATOphl BC-420 pasmepom 40x40x20 MM?3, KOTOpBIE TPOCMATPUBAIOTCS C IBYX
ctopoH poroymHoxutenasimu R4998 nponssoacrea Hamamatsu Photonics Ltd
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Tpurrep no nepomy cuetuuky. [lopor 250 mV. O6mias craructuka 20 000 37€KTPOHOB.
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@ NoHn3auMoOHHaa KaMmepa

18 =
i | Tok MOHM3aLMOHHOW Kamepbl npu 0.8 MHz anekTpoHHOM
16 — ny4ke oT HV. Ar 99.99%, 20 bar
14 (
12 >’Z
< 10 ;,(
S 4 A/<>
6 )
H
]l &
pﬁ
0 =
0 1000 2000 3000 4000 5000 6000 N1 cyeTymk OT TOKa MOHU3aUNOHHON
Voltage, V KaMepbl
250000000
[{esib — UBMEPEHUE TTOTHOTO A
YHCJIA JIEKTPOHOB C TOYHOCTHIO 200000000 /»/
P
0.1% noxka He nocTurnyra! =g
= _~
B mutanax 2019 npononxenue g 150000000 P
7
paboT ¢ TOKOBBLIM MOHUTOPOM U | § o
- /
ONTHMU3AMMS XapaKTCPUCTHK = 100000000 T N1 counter
e ——Linear (N1 counter)
My4YKa B MECTE PACIIOI0KECHUS s =g
OCHOBHOTIO JIETEKTOPA. 50000000 P
Ceanc B mapre 2019 rona
0 Jer”
0 5 10 15 20 25 30 35 40 45 50
Ic, nA

04/02/19 A. BacunbeB 25



@ [1naHbl

2019

*[3roroBnenne Kopmyca OCHOBHOTO JE€TEKTOPa U BCEX MEXaHWYECKUX JIJIEMEHTOB

*3roroBneHue Bcex 3J€EMEHTOB HOHU3AIIMOHHOW KaMephl

*3rorosnenue neppoii craniuu (ogHa koopaunara) FD

*TectupoBanue ogHoi cranuuu FD npu armochepHom 1aBieHuun

*TectupoBanue onnoi craniuu FD npu nasnenun 20 bar Ha kocMuke U (?) Ha npoToHHOM Myuke B [TSAD
*COOpKa 311€MEHTOB ra30BOM CUCTEMBI JIeTeKTopa. VcnbITanus.

*M3rotosnenue u c6opka snementos FD.

*3roroBieHne 37EMEHTOB JIEKTPOHUKH.

Konen 2019 nnm navano 2020. TpancoptupoBka B MalHII TOTOBBIX 3JIEMEHTOB JIETEKTOPA

2020

C6opka u ucnbitanue (Bkmodas TUV) 0CHOBHOTO Kopiyca faeTekropa (MaitHir)
*COOpKa U UCIbITaHUs 3-X KOHTYPHOU ra3oBoil cucrembl (MaiiHn)
*3rorosnenne FD, TpancrioprupoBka B MaitHI

*/3roroBneHne 3EKTPOHNKH, TPAHCIIOPTUPOBKA B MalHI

Komnerr 2020 wnm Havano 2021. Tlonnas coopka nerexTopa.

2021
IIepBbIM TECTOBBIN CEAHC HA JIEKTPOHHOM ITyuke B MaHIie.
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