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Lambda Simulation

PythiaeRHIC (pythia6) + eicsmear at eic nodes @RCF

Min-bias e-p cross-section vs. {s

=800

c . PYTHIA 6 (msel = 1) Lambda/Anti-Lambda selection
© i
1<Q2 <765 GeV2 - Truth information based
- Tle-5<x<1e0 *
600 O<y<1 18x275 - decay to proton and pion only (~63%)
W >4 GeV .
- - Eta of proton/pion: (-3.5, 3.5)
- *
400 — . 10x100 - p_T of proton/pion: >0.3 GeV
B 5x100
_ * - Feynman-x: >0 *
i ox41
200 ¢ : e '2 : 0.1
10 - zn:>0.
Vs
: # of Luminosity of generated Scale factor # of lambda/Anti-Lambda # of lambda/Anti-
i generated | N_evt/x-section (fb-1) : to10fb-1 | generated (after all cuts) Lambda scaled
ox41 1M 1.55E-03 6.45E+03 594/733 . 3.83M/4.73M
ox100 1M 2.19E-03 4.57E+03 912/763 4.18M/3.49M
10x100 M 2.58E-03 3.88E+03 968/1088 3.76M/4.22M
18x275 ¢ 1M 3.28E-03 . 3.05E+03 | 1382/1424 . 4.22M/4.34M
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Lambda Kinematics
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Feynman x

A Feynman x

Entries 165584
Mean -0.2345
RMS 0.3472

Anti-Lambda
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Acceptance requirement

- Upper limit -> proton/pion

iIdentification 3
- Lower limit -> magnet filed
- Mass -> resolution
P, of proton/pion
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Final p_T limits

pt of proton pT of pion
10° b —18x275
; ; B —10x100
i 10" & — 5x100
10° - — Bx41
E 10° &
10 & N
= 10 &
1E 1
F, = ”” ”” . Ll I
2 3 4
p, (GeV)
pt of proton pT of pion
E Entries 6167 ‘: Entries 6167
- Mean 0.6228 | Mean 0.1392
- J'J RMS 0.4549 10° =3 Jﬁ AMS 0.1006
10° = [ E
- 102 L
i 77.30% E
[
10 4.48% I
E 10 E
.
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e p_T of pion and proton > 0.3 GeV
e Redis independent 0.3 GeV cut
* Blue filled is combined eta and pT cut



Lambda origin 18x275

This sample is from 1M min-bias DIS events, see earlier slides.

Lambda Anti-Lambda
@l fambda  aftercuts e all lambaa-bar aftercuts

particle name pdgid # of lambda fraction Iafngzia fration pdg id Iafngrja fraction # of lambda fration
.diquark (ud)0 2101 43615 . 26.34% 27 .. A99% . anti-simga0____ - 3212 16966 22.56% 284 . 19.94%
........ sigmaQ_ 3212 25887 15.63% 325  2352% ..M. ......2...7893 . 1050% 178  _ 12.50%
_______ sigma’+ 3224 19118 11.85% 61 . 441% ... .diquark(ud)0 2101 6517  867% 35 . . . 246%,
_______ sigma’™0 3214 15017 . 907% 45 . ... 3:26% .. ant-cascade0  -3322 5587  7.43% 91 .. 639%,
......proton . 2212 12678 .. 7.66% O ... 0.00% cascade:  _ : 3312 o431 .. 722% 94 ] 6.60%
____________ Uo2...10325 6.24% 197 1425% o .......sbar o .8....4%21 . .575% 241 .....16.92%,
_____ lambda _c+ 4122 6308  381% 77 .95/% ... \War 2 .4062  540% 107 .. .751%.
...... cascadeO 3322 5431 . .328% 95 . 687% . antsigmna’Q  -3214 3621 482% 68 4.78%
______ cascade+ 3312 5210 . 315% 78 . 564% ... sigma- 3224 3607 . 480% 58 . . .407%,
____________ S 34056 205% 207 14.98% ... .sigma’+ 3114 3191 424% 43 . ...3.02%,
____________ d ...t ..s8mz2 ..234%5 . A412% 91298 .897% 44 ...3:09%
__________ ubar .2 ..3066 . 18%% 72 . .521% ... diquark(uui 2203 2920 388% 18 1.26%.
.Jsigmars S114.3029 .. 1.83% 42 ... 3.04% ... diquark (ud)1 . 2103 2210 . 294% 8 .. 0.56%
diquark (uu)t 2203 1714 104% 2 ... 0.14% ........¢Cpar A 1419 1.89% 14 ... 0.98%
____________ C........A._t1se .08% 13 . ...094% ... Gva 1 1875 .. 183% 38 ... .267%.
. diquark (ud)1 2103 1235 | 0.79% 13 ... 094% ] C o 4 167 1.59% 12 ... 0.84%
__________ coar ..c4..1e0 . .070% 24 . 1.74% ... lambda c.  -4122 1101 . 1.46% 63 .. 442%,
__________ doar . ..-1..1078 ... 065% 26 . 188% . .S.........3._....68 _.091%.23 . 162%
__________ sbar . ..3..749 ....045% 7 o ...128% .....omega+ -3334 61  .008% 1 . . ..007%
..Ccascade cO 4132 72 | 0.04% 3 ... 0.22% ... anti-cascade_c0 _ -4132 50 . 007% 4 ... 0.28%
......omega- . 3334 54 0.03% 1 . 007% . ........bobar S . 14 o ..002% 0 0.00%
..cascade c+ 4232 17 | 001% 0 ... 0.00% ... cascade ¢- 4232 12 o .002% 0 ] 0.00%
____________ b e 001% 0 000% b S A 001% 0 ...0.00%,
__________ bbar .. .M .001% 0 . .000% ...psis) ... 443 2 ... 000%0 ... .0.00%
___________ BO _.....em. 4 o ....000% 0  ..000% . lambdabO _ -5122 1 . ...000% O . . .. .0.00%
_____ Imabda_b0_ 5122 2 . 000% O . . .000% . B+ 521 1 0.00% 0 0.00%
........... By .92 A ...000% 0 o ...0.00% 75200 0 1424
_____ lambda b0 -5122 1 . .....0.00% O ... 000% Cuts: ~2%

j/psi(1s) 443 A1 0.00% O 0.00% :
B 521 1 000% 0 0.00% p+pi decay only
165584 1382 p/pi eta (-3.5, 3.5) && p/pi pt >0.3 GeV
~1% 7 &&XxF>0 &&z> 0.1



Lambda origin 5x41

This sample is from 1M min-bias DIS events, see earlier slides.

all lambda after cut all lambdabar after cuts

particle name pitélg Iaigga fraction Iaisga fration particle name pit(ijg #:aor:lsgz_ frarc]:tlo #:aor:lsgz_ fration
_diquark (ud)0__ 2101 46991  66.72% 65 ... 8.63% ... sigma’- 3224 1879 ...420% ... S 1.39%
....S8imga0 8212 15305 21.73% 191 . 25.37% _......ant-simga0 _ -3212 7501 22.83% _...135 . 22.73%
...... sigma’+ 3224 13933  19.78% .34 . 452% _ _  diquark(ud)0 2101 4441 13.52% .66 11.11%
...... sigma’0 3214 12149  1725% 40 _  531% ..M. .2 .......351 . 1081% .97 ... .1633%
....... proton 2212 8924  12.67% .0 . .000% . .sba’ .8 _....22°1_ . 691% 103 _1734%
e U 20911 897% 142 1886% . anti-cascade0 _ -3322 . 2222  ...8.76% .. 25 4.21% .
. S S 2934  4N7% M9 1580% ... cascade- -3312 2114 .643% .. Sl 5.22%
Jambda_c+ 4122 2452 3.48% . 17 2.26% .. ubar . 2 1932 ..466% . 38 . 6.40%
..cascade0 3322 2002 2.84% 29 ... 3.85% .. diquark (uu)1 2203 . 1409 ..429% .18 . 2.19%
...cascade+ 3312 1794  2.55% . 16 ... 212% ... diquark (ud)1 2103 . 1882 . 421% 15 . 2.93% .
e 91626 231% 28 3.72% o sigma’- .:3214 1818 ..401% ... 9 1.52%
...ubar 2] 1105 ... 1.57% ... 30 ... 3.98% ... sigma’+ 8114 1209 ..388% .12 ... 2.02%
..sigmats 3114 .1008 . 1.43% ... 10 . A83% do L a7 .349% .18 . 3.03%
_diquark (uu)1 2203 669 _..0.95% . 9 .....120% ....dbar ] 564 .. 1.72% .12 . 2.02%
_diquark (ud)1 2103 654 ...0.93% .. 12 159% lambda_c-  _-4122 . 267 ......081% ... 4, 0.67%_.
......doar s 433 ..061% ... 6 0.80% . S ] S 178 .....054% ... 4 . 0.67%._.
.....sbar 8192 027% . I 040% ... cbar ... A 170 .....052% ... L 0.17%._.
e Coe 4 .....183 028% L 013% . C o] 4o 199 .....048% ... 2 . 0.34%
.....Cpar 4146 021% U 0.00% ... omega+ 3334 22 . ..007% .. . U 0.00%
...omega- 3334 18 ...003% . L 0.13% .. anti-cascade_c0_-4132 18 ...005% ... L 0.17% .
_.cascade cO 4132 9.....001% . O 0.00%_ ... cascade_c-  -4232 2 0.01% 0 0.00%
_.cascade c+ 4232 4 ......001% . O 0.00%__ Total # 32856 ~004 594

Imabda_b0 5122 1 0.00% 0 0.00% Cuts:

Total # 70432 ~19% 753 p+p| decay Only

p/pi eta (-3.5, 3.5) && p/pi pt >0.3 GeV
&& xF >0 && z > 0.1



XB and zn vs eta and pr
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Lambda p_(HCM vs v*)
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Transverse momentum in HCM
and Lab frames

Lambda pT(HCM VS Y*) vS. A 1
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Momentum vs theta

275 GueV| 18 GeV

Proton from Lambda Pion from Lambda Gamma from Sigma0
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Momentum vs theta
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Momentum vs theta

100 GueV| 10 GeV

Proton from Lambda Pion from Lambda Gamma from Sigma0
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Momentum vs theta

100 GueV| 10 GeV

Proton from Lambda Pion from Lambda Gamma from Sigma0
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Momentum vs theta

100 GueV| 5 GeV

Proton from Lambda Pion from Lambda Gamma from Sigma0
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Momentum vs theta

Proton from Lambda
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All
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Momentum vs theta

Proton from Lambda
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Momentum vs theta

41 GeV | 5 GeV

Proton from Lambda Pion from Lambda Gamma from Sigma0
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Smearing

op/p ~ 0.1%xp+2.0%
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PID smearing matrix: temporarily
using HERMES version

// Note: Smear::kCharged checks pdg charge, so includes muons (good)

// eta=-3.5-- -2.5

// sigma p/p ~ 0.1% p+2.0%

Smear: :Acceptance: :Zone TrackBacklZone(ThetaFromEta ( -2.5 ),ThetaFromEta ( -3.5 ));
Smear: :Device TrackBacklP(Smear::kP, "sqrt( pow ( 0.001*P*P, 2) + pow ( 0.02*P, 2) )");
TrackBacklP.Accept.AddZone(TrackBacklZone);
TrackBacklP.Accept.SetCharge(Smear: :kCharged) ;

// TrackBacklP.Accept.SetGenre(Smear::kHadronic);

det.AddDevice(TrackBacklP);

// eta = -2.5 -- -1

// sigma_p/p ~ 0.05% p+1.0%

Smear: :Acceptance: :Zone TrackBack2Zone(ThetaFromEta ( -1 ),ThetaFromEta ( -2.5 ));
Smear: :Device TrackBack2P(Smear::kP, "sqrt( pow ( 0.0005*P*P, 2) + pow ( 0.01*P, 2) )");
TrackBack2P.Accept.AddZone(TrackBack2Zone) ;
TrackBack2P.Accept.SetCharge(Smear: :kCharged);

// TrackBack2P.Accept.SetGenre(Smear::kHadronic);

det.AddDevice(TrackBack2P);

// eta = -1 -- +1

// sigma p/p ~ 0.05% p+0.5%

Smear: :Acceptance: :Zone TrackBarrelZone(ThetaFromEta ( 1 ),ThetaFromEta ( -1 ));

Smear: :Device TrackBarrelP(Smear::kP, "sqrt( pow ( 0.0005*P*P, 2) + pow ( 0.005*P, 2) )");
TrackBarrelP.Accept.AddZone(TrackBarrelZone);
TrackBarrelP.Accept.SetCharge(Smear: :kCharged);

// TrackBarrelP.Accept.SetGenre(Smear::kHadronic);

det.AddDevice(TrackBarrelP);

// eta=1--2.5

// sigma_p/p ~ 0.05% p+1.0%

Smear: :Acceptance: :Zone TrackFwd2Zone(ThetaFromEta ( 2.5 ),ThetaFromEta ( 1 ));

Smear: :Device TrackFwd2P(Smear::kP, "sqrt( pow ( 0.0005*P*P, 2) + pow ( 0.01*P, 2) )");
TrackFwd2P.Accept.AddZone(TrackFwd2Zone);

TrackFwd2P.Accept.SetCharge(Smear: :kCharged) ;

// TrackFwd2P.Accept.SetGenre(Smear: :kHadronic);

det.AddDevice(TrackFwd2P);

// eta =2.5 -- 3.5

// sigma p/p ~ 0.1% p+2.0%

Smear: :Acceptance: :Zone TrackFwdlZone(ThetaFromEta ( 3.5 ),ThetaFromEta ( 2.5 ));
Smear: :Device TrackFwdlP(Smear::kP, "sqrt( pow ( 0.001*P*P, 2) + pow ( 0.02*P, 2) )");
TrackFwdlP.Accept.AddZone(TrackFwdlZone);
TrackFwdlP.Accept.SetCharge(Smear: :kCharged);

// TrackFwdlP.Accept.SetGenre(Smear: :kHadronic);

det.AddDevice(TrackFwdlP);
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Smearin

proton/pion p,: truth vs smeared
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Lambda mass vs eta
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Smearing photon E for Sigma0
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What we learned so far

* X-range sensitive to eta acceptance
o After eta and x_F cuts, beam remnant contribution is small
* Pion p_T lower limits determine the statistics

* Non-negligible feed-down contribution from sigma0, requiring
both tracking and low energy (~1 GeV) photon energy
resolutions.
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Next Step

* |mprove mass resolution studies

* Projection on FF and lambda spin transfer; model input
needed






Lambda origin

After cuts: origin of A from string
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origin of A origin of A
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