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Introduction of The Simulation
¢ Purpose:

62P 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 g2 for the proton at resonance region and in
low Q2 (0.02-0.2 GeV?3).

« 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, 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 RN 4) RS R A NN A G R I
e . > Chicane magnetic fields, target field and septum field ———— : L e
i ' , . e simulation of the 374 arm for E=2.254GeV and 5.0T target field. Detector was
; : : 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¥&:a£?e(:THg rl\sgigrara 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,
. -1 »Electron’'s trajectories from the target center to the coils, g2p farget insgr'f local dump and its shielding respectivey.
il . 10t focal plane of the HRS were simulated with SANKE and sieve s?i-rs, septum magnet and HRS Q1 apertures. °[??sign 'rhehshli(elding:fab3o Cmd
8 %o : ' tive thickness of borate
e : arameterized as a forward transportation model and a " : efrec
"‘a B P . . . » The 3rd arm: only sensitive detector and its stand. el
o backward (reconstruction) model for these two situations: 1) Y | E?!ZZ?K'?Q»TGT;L%'Q?GQ 4 as
spain Lo, | 107 only HRS and 2) septum and HRS. » HRS transport and reconstruction models (can be , ) Was |
B34 Gov d f HRS t t lat shown in the right figure to
_ 34 oV ] : : used for any rajectory simulation). UK
ol B 23 GoY _ : I'| | »Use Geant4 packages to simulate the physics processes of | . block neutron radiation from
e, e | | | a particle till it goes into a virtual boundary, which is the >!’3|C1S’fé<1,dQF5 and EPC cross secérl.onlmod.els are the local dump at least 90%.
p 5 =] I T E N I SR B .
T i |15 15 175 2 235 septum entrance aperture for 6 degrees setting or the HRS Included to estimate elasTic and inelastic event rates
(Gev) . . .
Proiected Result Q1 entrance aperture for the 12.5 degrees setting. » Multiple particle guns (up to 8).
°* rrojectrte esuiT. ‘ o :
J >Then u.se The fOr'WClr'(.j Tr‘ansPor‘TGTlon mOdel TO propaga.re > BUI T"n PZCUI"SIVG Cmd mClny USCfUI even.l- gener'ClTOr'S P0:target(black) and Chamber(red) Initial X Position (2x2 cm)
e 1 006 — this particle from the virtual boundary to the focal plane. > Particle traiectories and detector resbonse dre A  Em R
Z pemadetal Y w11 > Then reconstruct the particle from the focal plane back written in’roJ root ntuple P ? N
7|77 Kaoetal. 0@ +p) 1 . ] to the target plane using the backward model.
" | = E08-027 Projected c ]
2l The Target Field The Local Beam Dumg —
%— | The fransverse TGI"gCT fleld, along X ClXiS, bends beam €|€CTI"OHS ~ Y i for HRS=6.0% Z=640 mm, Y__ =0 mm, R__ =1.0 posiTion — funCTion G o ” | I;ui,;?lﬁe;riialcl; |:I;irl1 fGIe\.If) 7693 fomm e bin poam) Z0+876.93 (mm)
1 .| [E08-027 Projected + ) vertical down. To compensate this effect, a vertical adjustable £ T GopsT ontum measured at z=64 cm L e e e e
—, | BC Sum Integral T, - chicane was plac.ed. upstream fo make the beam f:oming'wi’rh an ) on coming out along z — S - Tl I—ﬂj s | -‘ : TI
LT Spin Polarizability — Coverage - TllTed angle .pom’rmg. .ver'.‘rlcal up. For ~some klr\emahcs, the : PR To————" center. This is used to SRR el | ot - S LR L,
e M N T B E— chicane's vertical position is out of its adjustable limit therefore ol e ning for the beam pipe A EEY I, R Ml =" v T R e S S
‘ PGV | " GV can not provide enough tited angle. A local beam dump was placed : / o1 = asazzs = R | 1. JEREH. Tl N e M e = i )
at 79 cm downstream to block the beam. To minimized the a0 ] e ke b R Eth. RN DN R ‘ e
. radiation damage, the beam was chosen to hit the Hall A main e _ _ HRS=5.69deg, Entrance Plane I S D Y, S o i R ey L
GEP Exper'lmen‘l' (E08-007-II) dump (if possible) instead of the local dump. g J ' | | 204676.93 (men) X (mm X
_ _ 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 at A P 3 i it w0312 for the scattered electr S _, the local dump, for E=2.254 GeV and 5.0T target field. The result
low Q2 (0.02-0.4 s oY B S i amsoon go through, which s ] Cut 16873 | shows that most of the photon is from the target and a small portion of
) ) a - p2 11.42 + 0.06 H H . 0— 46.0 < X <87.0 o f 6
'10: / p 42.8+0.0 E \ p3 -1.31-:71_0.0.22 deTer‘mlned by Th'S S|mUIG B -43-_{]-:‘(-:: 50-,0 : them are fr'om The TargeT Chamber'.
- Kinematics: 1.10f _ e =S| = ) e B& | -
Kinematic : -- o Saemr -/ f(x)=p0/x+p1+p2x ze: \ e i i e HRS Optic
Only 1'00k e—p 1*055 l {} JBf;iSL?EIE)FI;S);r{update] 30; f 10: e oW m T Thatavh_tr:Phivb_tr 08
. B . ® JlLab new (this work) B - : 1 , ] 20 - 0, - )
elastic events : %l [ o - ; - , s R i T -~ o RS
. 1*00'5;"‘ . ] __L_::{::":*-x.:j'-" 0 1 2 3 b — 1 2 3 : P B Q ' : E Tl e e me m m —180 0.04(— RS o
WITh beam KJE n R P, (GeV) P, (GeV) ! . . : _ “- '_ ‘ e E | ain e
| T 51— 1T ) . ] AR v . > 5| o == S, o _:x L Wﬁ‘ig
energies of 1.159, S o - %‘ # The vertical bending angle (left) and the polar angle (right) as a g — , g I ; - O s e e S = S
1706 and 2.254 = 090 function of electron momentum for 5.0T target filed, assuming . N M i ) f I Raw 17051 DR o | 2E Vet
GeV, at 5.65 L Cndmed vy the beam coming along z axis without tilting. Angles are 1 . ot 17034 T T —— .3 QR -5 by .
degrees central o el -- measured at 64 cm downstream, the front face of the local § b § 4 230 ¥ < 58.0 T s ol o kot
ray scattering ogof_ T SorebeedenMameroti dlimpa If ;he5gf;9?hf'e|(]: drop to 52‘.51;';}‘6. bhe Tniic{ng el WT':: - T The simulated sieve slit pattern of left HRS (left 2 pannel) and
angle . ROECER0s . 06 ek I diso drop by 9U/. 1he color cUrves in The rignt Tiglre are wi | = e S Ve 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.




