Charged pion analysis

Anode wire region

Korea Univ.
Jaehee Yoo

2019. 02. 14 Radiation Lab PHENIX meeting



Before & After anode wire cut

emcdphi_w_plus_6_7 emcdphi_w_minus_6_7

0.05 ; ——— Afier anodewics cut 0.05 - —— adtee anodewirs cut

— —— Befare anacewire cut . —— Bafore ancdswire cut
0.04{— 0.04—
0.03_— 0.03;
0.02— 0.0 -
0.01— 0.01—

7\!!\\!\\1.‘1-‘—‘- \I.H.m.\. \._.‘\‘.HMLH Covmr i w1 e ‘.|‘..m.‘.. Anled i | eeay Liu1

P 004 -002  -0.01 501 00 003 0.04 0.05 By a—ry o —Y nz ~0.01 GOt 002 0.03 0.04  0.05
emcdphi_e_plus_6_7 emcdphi_e_minus_6_7

0.06 =

C —— Adter anodewire cut 0.05 — ——— Alter anodewire cut
0.05— —— Bsfore anccsvire cut C —— Bafure ancdewire cut

F 0.04—
0.04|— L

C 0.03—
0.03— C

- 0.02—
0.02— =
0.01— 0.01—

I S AU B .H.M.\.m IR AN BT I AT B L L L L o 1 L

B0 " Too4 005 002 -00i 0.01 0.02 003 0.04 0.05 805 004 003 002 0.1 0 0.01 0.02 0.03 0.04  0.05



emcdphi_w_plus_7_9

0.06

0.05

0.04

0.03

0.02

0.0

—— Adrer anodewire cut
——— Before anccewire cut

-0.02 -0.01 3] 0.01 0.02 0.03 0.04 0.05

emcdphi_e_plus_7_9

0.06

0.05

0.04

0.03

0.02

0.0

——— After anodewire cu
—— Before anccewire cut

.05

B’\..\\lel\lluL.‘hm|H|\\|\|\\ ORI PRV T SR I BRI

-0.02 -0.01 o 0.01 0.02 0.03 0.04 0.05

0.06

0.05

0.04

0.03

0.02

0.0

0.06

0.05

0.04

0.03

0.02

0.0

emcdphi_w_minus_7_9

— Adter anodewirs cut
——— Before ancdewire cut

4

Lok i I A A A A PO ST T F  TT  A RA
-0.02 -0.01 0 0.01 0.02 0.03 0.04
emcdphi_e_minus_7_9
C —— #dter anodewire cut
- — Bafore anadewire cut
Covvn b ol oo L L | g, I
0! -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05



0.09

emcdphi_w_plus_9_12

0.08

0.07

<
o

-0.04

~0.03

=i By | I, SRR
-0.02 -0.01 3] 0.01 0.02 0.03 0.04 0.05

—— Adrer anodewire cut
——— Before anccewire cut

emcdphi_e_plus_9_12

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.0

ol o0 |0

——— After anodewire cu
—— Before anccewire cut

Lnlan I B | Ao m b

—B‘OS

-0.04

-0.03

-0.02 -0.01 o 0.01 0.02 0.03 0.04 0.05

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.0

0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.0

S[TTTT

4

emcdphi_w_minus_9_12

— Adter anodewirs cut
——— Before ancdewire cut

&k

.._J.j\.“.l..ﬁ
6.04

-0.03 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05
emcdphi_e_minus_9_12
:_ = Alter anodewire cul
i —— Bafore ancdswire cut
B bl | [ el
05 -0.04 -003 -0.02 -0.01 0 0.01 0.02 0.03 0.04 0.05



0.12

0.

0.08

0.06

0.04

0.02

0.12

0.

0.08

0.06

0.04

0.02

emcdphi_w_plus_12_16

—— Adrer anodewire cut
——— Before anccewire cut

= Ll
-0.02 -0.01 3] 0.01 0.02

4

.05
emcdphi_e_plus_12_16
— —— Alter anodewire cut
: = Before anocewire cut
Lo w10 P -1 oL | P I ool dm
.05 -002  -0.01 0 0.01 0.02 0.03 0.04 0.05

0.12

0.

0.08

0.06

0.04

0.02

0.12

0.

0.08
0.06
0.04

0.02

9

emcdphi_w_minus_12_16

— Adter anodewirs cut
——— Before ancdewire cut

f ooy P R AR AR
.05 -0.02  -0.01 0 0.01 0.02 0.03 0.04
emcdphi_e_minus_12_16
. ——— Alter anodewire cut
— = Bafore anadewire cut
Lo b b 1P o L U e L 1
.05 -0.02  -0.01 0 0.01 0.02 0.03 0.04 0.05



emcdphi_w_plus_16_22 emcdphi_w_minus_16_22

0.18— 0.2
= ——— Adter anodewirs cut - — Adter anodewirs cut
0.16 — ——— Bsfore ancceire cut 018 :_ ——— Before anadewire cut
F 0.16 —
0.14— =
r 0.14—
0.12f— E
E 0.12—
01— =
E 0.1
0.08— =
r 0.08
0.06— E
E 0.06 —
0.04[— 0.04—
0.02— .02
S Tl b LR L L SRR AR PR vt PN AU ANEN i AFRVENN ENUTEIN AT B
T T Y Y — Y] ] 0.01 002 003 004 005 T " Y- — Y ] 0.01 002 003 004 005
emcdphi_e_plus_16_22 emcdphi_e_minus_16_22
: —— Alter anodewire cut : = Alter anodewire cul
03— ) 0.25—
— = Before anocewire cut — = Bafore anadewire cut
0.25— F
C 0.2—
02 :
F 0.15—
0.15— C
= 01—
01— C
0.05 0.05—
RN AR PRI AR o NI AT | Y = N R B T I Y . . 1 = B A . I
P05 004 005 00z -00f 0 0.01 0.02 003 004 005 B05 004 005 -00z -0.01 0 0.01 002 003 004 005



Thank you.




Back up




Drift Chamber for PHENIX

_-PC3 Central T (PC% A
- Precise measurement of the charged e
particle’s momentum
- Gives initial information for the global
tracking in PHENIX bSc/j
B Acceptance: TOF-Wil 25 m<r<4 m =
- 2 arms 900 in ¢ each ~U~ oy
-+t90 cm in Z PbSe I " | 202 m<r<2.46 m ['bGI E
- 0.7 units of n PC1 In| <0.35 J
25 m IS g
B Location: \\ \ e
- Radial :2.02<R<2.48 m .
e West: -340 < ¢ <56° d{ _
e East : 1250 < ¢ <2150 Acrogel
TOF-E
Y

West Beam View East —



Drift field configuration

LAYOUT OF THE CELL .
Cell: New wire configuration %
E 213 %
Specific field configuration around anode wire £ .| ° . - {1 3
called drift region is created by “field forming” 5 ol ° Gate —\::,/Ba‘k 0 |3
wires: g o ,‘::/ o :
210 F § ‘Et E B %
B Cathode Wires - Create uniform drift 200} ° ::: o i
field between anode and cathode o o Field ;x: 0 | F
o - o
v ] +n O
m Field Wires - Create high electric field 207} 0 =iiAnode ¢ -
strength near the anode wire 206 | § :,:,: 4 i
b4 e =\
B Back Wires - 20or : ot : |
Stop drift from one side of the anode wire 2o} o E' 5. Cafhede .
203 -
B Gate Wires - Also create high field near
the anode wire, Localize the drift region width =02
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Drift Field Configuration

B Here is what happens when the charged particle passes Electron drift lines from a irack _ g
through the wire cell e :
E e 111 7@ I
B Note that only even wires collect charge due to O 75} -0 5+ gk . H
- . = o=
the back wires that block the odd anode wires ! g ° x ° 5
. . . . - = 9
B Back wires solves left-right ambiguity problem — . " | o g
° 3+ v o <
e 11 . : : . . » : -
-> But if High pT particle going through near anode wire region, left right 208} ¢ . b , P 3
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Anode wire region

B define ¢ppairangle
- If we require very narrow ¢opening angle of track pairand opposite sign, pair by fake and real track will survive.

-> we can know anode wire position if drawing ¢pairdistribution.

phi_test west

B Pair cuts h1_phi_test_west

80— Entries 60998

= Mean 0.2925

- opposite signed tracks 70/ RMS 0.415
in pair -
fake track real track SGE_
- opening angle in phi 50—
< 0.002 [rad] q)open'ng 432_
- DC track qualities in 300
pair =31 or 63 pT for . =
each q)palr 2I{]E
track in pair > 0.5 [GeV/(] 10
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Taebong's presentation




