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Introduction of The Simulation
¢ Purpose:

G2P Experiment (E08-027)

A Measurement of gZP and the »Help to design detector and necessary devices, such as
Longl'l'udlnal-Tr'ansver'se Spln the local beam dump, the sieve slits, the 3rd arm ...etc. ours, assuming 1C
Polar'izabili‘l'y »Study detector response « A simple detector built with exist material to reduce
, »Estimate the radiation level (bremsstrahlung and cost. It contains 2 layers of scintillators: dE plane (6
* Goal: to measure the spin-dependent structure neutron ..) x 24" x 0.3") and E plane (17" x 20" x 2").

function g, for the proton in resonance region at low Q2
(0.02-0.2 GeV?).

« Determine the position and orientation of the

>Study HRS optics and acceptance detector, and the energy threshold with this

: » Other interested physics process simulation.
. Beam Energles- 1159, 1706, 2254 Gnd 3357 GeV ‘Physics Pr‘ocess: ] Hits on VD _ r Theta0"S7.3 (PvE>0) ] E plane ADC Cut=39.0MeV .
- Scattering Angle: 5.65 degrees. »Full physics process are included and optimized for Jlab's e " "

beam energy range

»Low energy high precision neutron model is available to
simulate neutron and neutron induced radiation level

+ Target: transverse poloraized NH;, with up to 5
Tesla transverse target field.
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* Kinematics Coverage: ¢ Simulation Strategy: @ Built-in Devices and Functions NN 4D P00 OO WO S 0 0 UG T2t R OO OO SO E T,
N — . > Chicane magnetic fields, target field and septum field e R B e O e T o
i ' . . r =2. : get field. Detector was
Reduced Kinematics i Geantd4 + Parameterized HRS Transport (3 sets of utilized septum fields are all available). olaced at 70 degrees and 210 cm away from the farget. Simulated results show that
: : : the detector have to be rotated by 16 degrees and the the center of it have to be
03 M Odel (fI’Om S NAKE) » g}'};‘éc\;\?r?f\'e .:;\gs) —‘?aﬁr¥&:gggiTHgA$g£grar2 d(’(r)l:\”ey ljglemsgglt'?; 1S shift down by 4 cm. The energy thresholds for dE and E plane are 7.5 and 39 MeV,
' : : \ ' . . . ! respectivley.
o | o »Electron’s trajectories from The target center fo the coils, ?ZP farget insert, local dump and its shielding, . -
it . focal plane of the HRS were simulated with SNAKE and sieve slits, septum magnet and HRS Q1 apertures. -[??S|%q fhfhghlleldung:fab3o chd
2 B S parameterized as a forward transportation model and a > The 3rd arm: only sensitive detector and its stand efTective Thickness ot borate
’ oo | backward (reconstruction) model for these two situations: 1) RS 1 . yd ot dels (can b ' E?!ZZ?K'?Q»TGT;L%'Q?GQ 4 as
Septa In 002 IO-—EF o) l RS a d 2 se 1- a d RS. r'CmSpOr' an r'ZCOnS ruc |On mO els can pe . ‘ )
_ B | , | | only HRS and 2) septum and H . used for any HRS trajectory simulation). Ehioiiti I T2 g il e
ol B 23 GoY _ - I'| | »Use Geant4 packages to simulate the physics processes of block neutron radiation from
T ezew] | | | a particle till it goes into a virtual boundary, which is the > Elastic, QFS and EPC cross section models are the local dump at least 90%.
| | ' I P S 1 included to estimate elastic and inelastic event rates.

M, 3125 LS 1752 0 s 15 1 septum entrance aperture for 6 degrees setting or the HRS

o ' 1 entrance aperture for the 12.5 degrees setting. > Multiple particle guns (up to 8).
. Projected Result: Q P 9 : ple p guns (up Bremsstrahlung Radiation
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>Then use The forwar.d Tr‘ansPor‘TGTlon mOdel TO propaga.re > RZCUI"SiVZ Gnd mCmy USZfUl ZVZHT gener'ClTOl"S. P0:target(black) and Chamber(red) Z0:target(black) and Chamber(red) Initial X Position (2x2 cm)
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this particle from the virtual boundary to the focal plane.
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The Transverse Target Field

The Local Beam Dumg

e —— Im o . > Particle traiectories and detector resbonses are ,., _______________________ __________________________ __________________________ __________________________ _____________
_ Eemmtmj : 5 Gennarn | »Then reconstruct the particle from the focal plane back written in’roJ root ntuple. P R
S| Kaoetal Ofp +p) 1 .. | to the target plane using the backward model.
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7] . The transverse TargeT field, along X axis, bends beam electrons R Y shir for HRS=6.0%, Z=640 mm, Y =0 mm, R, =1.0 PO sition as a function as . Po0 !\nevéach bin (GeV) 20+876.93, 10mm each bin (mm) Z0+876.93 (mm)
1 | E08-027 Projected + ) vertical down. To compensate this effect, a vertical adjustable £ 1 GopsT ontum measured at z=64 cm o Initial Y Position (2x2 ¢m) — ‘:“‘”""""E‘i‘.@__‘_’f‘ffi“,’w EE“"”"”"‘“""’@“"‘ZTZI"'L
— BC Sum Integral T, ., chicane was placed upstream to make the beam coming with an o on coming out along z axis' s’ + LHJEriSTE T IR " A
LT Spin Polarizability 1 | Coverage | TilTed ?ngle .poin‘ring. .vert‘rical up. For ~some kipernaﬂcs, the : PR, center. This was used to B R R R | L S " e T LT L
L R C T T chicane's V€I‘j‘|’lCG| posu‘ruorn is out of its adjustable limit therefore aof e 2ning for the beam of 4 _— 7 TR T, e R
O (GeV) 0 (GeV) can not provide enough tited angle. A local beam dump was placed : / ot = 0502258 al dump. N R = 1. R P LR, = el
| at 79 cm downstream to block the beam. To minimized the - S R B L e L - R PRl
. radiation damage, the beam was chosen to hit the Hall A main ! I e S _ _ HRS=5.69deg, Entrance Plane mbc e A ;A I 6"'.-‘_"-"' """ I
GEP EXPer'l ment (E08-007-II) dump (if possible) instead of the local dump. = E ' : ; | — — S e
, , 6" Vs P, for HRS=6.0° Y __=0.0 mm 6, Vs P, for HRS=6.0°, Y __ =0.0 mm The local dump has 2 ope The bremsstrahlung radiation measured at z=90 cm, the back face of
- Goal: to measure the proton elastic form factor ratio I P et g% ] ;;?ﬁﬁ: w0610 for the scattered electr  — |, the local dump, for E=2.254 GeV and 5.0T target field. The result
at low Q2 (0.02-0.4) s oo .y oePoT " zessom go through, which were T Cut 16873 nal shows that most of the photon is from the target and a small portion of
0 . ., | \ o rsireoss determined by this simula i 3.0 <Y < 500 > them are from the target chamber.
* Kinematics: mz : o S meesurements / f(x)=pOlx+p1+p2*x \ s g L —— HRS Op‘l‘ic
e-p elastic “’5.; .. i ?FESL?zLDF%updaée: g / N e D Thetavb_tr:Phivb_tr 008
events with R E—— - S - | §-- N | B eeee e RoueRs
beam energies of > [ ° | 2 o eV | 2 Fo(ce0 !‘, ) ] CTTIII e TR
1.159' 1.706 Gnd 5_; 0.9::— % # The vertical bending angle (Ief'l') and the polar' ang'e (mgh‘]‘) s a = - .' _ B T - — al _,,_E-,*-:i Oi_ :;;i‘
2.254 GeV, at S o function of electron momentum for 5.0T target filed, assuming : PR -2 Raw 17051 L ; T el
5.65 degrees e vtk the beam coming along z axis without ftilting. Angles are B B B lut 17034 B e T s
central ray vl e @imer®t .. measured at 64 cm downstream, the front face of the local = b 9 -53.0 <Y < 58.0 B g TESLIRCIO R o o0 S -
scatferingangle . | -—— oot e, A7 e farget el elep 9 &I, i el efieer Wil ‘ g - R P The simulated sieve slit pattern of left HRS (left 2 pannel) and
0.0 0.2 0.4 0.6 0.3 1.0 also drop by 50%. The color curves in the right figure are with ; CU——— . that for the right HRS from the real data (right panel).

X. Zhan, Result of E08-007-I Q- [GeV/ch constant Q% and beam energy values.




