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@ 3KcnepmmeHTaanaﬂ METOAUNKA

Bpemsa-npoekunoHHas kamepa (TPC), aetekTupytowas npoToHbl oTaaum 6yaet ncnoab3oBaHa
COBMECTHO C nponopunoHanbHbiMn Kamepamm ( Forward Tracker - FT), perncrpupyowmmmn
paccesiHHble 3/1eKTPOHbI
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Measured quantities:
Recoil energy T,

Recoil angle O,

Vertex Z coordinate

E scattering angle O,
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@ O6wunn BN aetekTopa

®dnaHey TPC ®dnaHey FD

Oo6buwumn Bec
OKOJ/10

Electron beam (working position) Electron beam (calibration position)




@ CTpyKTypa OeTeKkTopa
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Pabouyee pasneHue 20 bar

[lpoBEepeHO OTCYyTCTBUE
Heynpyrux gedpopMmauun npu
uuknauposaHun Ha 40 bar

KoadppuumeHTt
3arnaca npoYHOCTH
2 Ha 20 bar

........

_________
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@ [lponopunoHanbHble KaMepbl Bbicokoro (20 bar) gasneHwus.

FT coctonT u3 3-4 nap NnponopumoHanbHbIX KaMep C KaToAHbIM CbeMOM.
Kaxpasa kaMepa uMeeT 3a30p aHo4-KaTo4 3 MM.

YyBcTBuTENbHas obnactb kamepbl 600 x 600 mm?2 (Octagon).

YTeHne oCcyLlecTBAgeTcsa C TOYHOro U HETOYHOro Katoaa.

AHog coctouT U3 30 um NpoBOJIOK C WaroM 3 mm.

Ob6e kKaTogHble NMNOCKOCTU coCcToAT n3 50 um npoBonok ¢ warom 0.5 mm.

Ha TouyHOM KaTode 2.5 mm cTpunbl cdhopMmpoBaHbl U3 5-u ob6beaAnHEHHbIX
MPOBOJIOK.

Ha HeToOYHOM KaToae
OXxupaaeTcs nony4dYmTb NPOCTPAHCTBEHHOEe pa3peuleHne ~30 ym resolution.

lMpocTpaHCTBEHHasA WKaJsla Ha NponopyMoOHasZibHbIX KaMepax AOJDKHA
MMeTb JINMHEUHOCTb He Xy>xke ~0.02%. (600 mm x 0.02% =120 pm )
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MOHTaX nponopuMoHasibHON KaMepbl A5 UCMbITaHUN
bounH 6.B. - cosziatesib KaMepb
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@ [NMogknoyeHune SNEKTPOHUKU
qi *l ; -
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@ McnbiTaHMSA NponopLMOHanbHOW KaMepbl
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@ [lepBble CNEKTPbl «KKOCMUKN>»
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@ Readout. Pa3paboTka I1.B. HeycTtpoeBa un OP3.
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«CepTndunkaumnsa» AMHENHOCTU LKanbl. MI3MepeHne HaTaXeHUs
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@ TPC

Al donbra 40 pm @400 mm
Pa3rpy3o4Hoe konbuo -90 kV
KaTtog -100 kV

KoppekTupytouiee
Konbuo -90 kV

CeTka -7.5 kV

KoppekTupytouiee
Konbuo -20 kV
AHOA

Mooaoep>xka aHoAa
n3 nonmkapboHaTa

®naHel TPC KoppekTupytoLiee KonbLo

N30onaTopbl M3 nonmkapboHaTta
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@ MoaenupoBaHue anektpuyeckoro nonsa, COMSOL
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@ KoHuenuna sogopoaHon 6e30nacHOCTH

C O, condensation

thermometer Ar+CH4
Ar+CH4<9utput ATCH it
r 4 <
Ar+CH4 Forward
Signals from TPC anode detector
vacuum
e beam in vacuum oo
HV 100 kV (cathode)
HV 10 kV (grid) \
H,in = Al alloy
\ membrane
H, out < 40 pm CO,
condensatior
thermomete!
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Ctabunmsaumsa nosioXXeHnsa 3NeKTPOHHOro nyyka. Kamepa
[[payeBa B.T.

[lponpounoHanbHaa Kamepa
8 NpoBONOK, War 2 mm
ToKOBbIN pexuMm ¢ 3-5 s
MHTErpnpoBaHMUEM

Ar+CO,+CF, rasosasa cMecb

Cucrtema cuuTbiBaHUSA
Kpasuos [1.A.
Tpodpumos B.A.

Hawa uenb:
CTabunnsnpoBaTb LEHTP
- Taxectn nyyka £50 um
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@ [[@a30Bag cucrema
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Legend:

SV - solenold valve

MY - manual valve

PCV - pressure control valve
PS8V - pressure safely valve
PT - pressure transmitler

Pl - pressure indicator

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

C - compressor

F - filter

OUTDOOR
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@ Compressors and gas system

GB-30 for gas evacuation (15-30 nl/min)

Model Maximum Maximum A Inlet Port | Static Qutlet | Minimum Inlet | Displacement
No. Material Material B Outlet Stall Gas Pressure Per Stroke
Rated Gas Rated Gas Port Pressure (Ps) (in3 per
Supply Outlet cycle)
Pressure (Ps) Pressure (Po)

GB-15 2,250 psig 2,250 psig 114" NPT 15 Pa 50 psig (3.5 bar) 705
155 bar 155 bar 1/4" NPT

GB-30 4,500 psig 4,500 psig 1/4" NPT 30 Pa 100 psig (7 bar) 31
310 bar 310 bar 114" NPT

GB-75 6,000 psig 11,250 psig 9/16"-18 (1) 75 Pa 250 psig (17 bar) 12
410 bar 775 bar 916"-18 (1)
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@ Detector house (old version). Very-very preliminary
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PasmelleHne skcnepmMeHTasbHOM YCTAHOBKK B 3asne A2
ckoputena MAMI, Mainz Universit
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@ [11aHbl

— [lepBasg nonosuHa 2022

- CepegunHa 2022
- OceHb 2022

- OceHb 2022

Cbopka 1 OKOHYaTesNIbHble TECThl
AEeTeKTopa

TpaHcnopTUpOBKa CUCTeMbl B ManHL,

[MepBuUYHaga cbopka Kopnyca AeTeKkTopa
Ha Ny4yke B 3ane A2.
Chaya cuctembl Ha 6€30MacHOCTb.
Cb6opka 4mncTtom KoMHaThbl A5 paboThbl
c FT n TPC.

(>kenaTenbHO COBMELLEHME C NpeablayLWmnM NYHKTOM)

- [lepBasa nonoBuHa 2023

TecToBbIX run No NpoBoAKe,
ctabunmsaumm m MaMepeHun

MHTEHCUBHOCTU 2JIEKTPOHHOIO ny4ka
[lepBbi TECTOBbLIN run 3KCrNepuMeHTa
«[1pOTOH»
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@ AMBER, CERN

Cathode 2 CathOde 4

Beam line
Cathode 1

Gas input
Gas output

/ 2-3 anode signals

Beam line Cathode 3

2-3 anode signals
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@ AMBER, CERN




@ AMBER, CERN

HV feedthrough

Beam lin

Beam line | . N

Cathode planes







@ Proposals for beam detector

1. 4 stations of proportional chambers 2-X and 2-Y, 8
wires for each with the step 2 mm

2. 4 stations are assembled into one block mechanically attached to
the rear flange of the main detector

3. Proportional chambers are working in the current mode with
some integration time.

4. 32 channel readout will be done by PNPI (P. Kravtsov) and on base
of Gaussian fitting X and Y coordinate will be translated to the
Accelerator Department for beam center stabilization

Our aim:
To have beam center stability better then £50 ym

We do not know:

1. Velocity of the electron beam drift

2. Time constant of magnet elements for beam correction
3. Integration time for beam detector

We have to solve these tasks during next run at MAMI!
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@ Suppression of hydrogen flux in case of Be destruction

gun silencer device

Safety factor more then 2

N NANNNN

Forvacuum H, side 20 bar

(LS (LS

Be window 100 ym @3 mm
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@ Cutoff valve in case of Be window destruction

Safety volume.

About 20 |
gobrvacuum Pressure sensor
armax 0-1 bar (5 ms response time)
\ Element

with Be H2

[ " | \vvin:dow 1000 I
bursting disc 20 bar

Standard pressure 1-2 mbar  Bpews cpaGaTwiBanms npusosa (cex) |

Threshold for closing 20 mbar
The complete time of closing 0.2 s | M [orp[3axp| omxp| 3axp| oxp| 3akp
Calculated loses of Hydrogen 10-20 | | ,, | o0s :

Cepus SR 008 | 0,06
. , 52 | %97 | 005 | 007

............

............

63 | %" | 010 %3 | 013 | 014 | 012
@ ‘‘‘‘‘‘ r.‘:‘.‘ | |nu nos

OAHOCTOPOHHEE aelcreue, OTKPbITHUE CXXAaTbiM BO34YXOM,
3aKpbiTHE 3@ CYET IHEPrun CXKaToN NPYXHUHbI.

Ball valve 150 bar (8 mm)
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@ Valve closing time
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