#INTT cluster distribution using
MDC2 minimum bias MC data

—Part 4

Genki Nukazuka (RIKEN)


https://indico.bnl.gov/event/24085/
https://indico.bnl.gov/event/24122/
https://indico.bnl.gov/event/24260/

Status

Truth zux distribution was analyzed.
The selection of zvtx didn’t greatly increase the ratio of #INTT cluster/event.
MBD trigger needs to be simulated.
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DC : Toru Sugitate BBC mailing list

sugitate@hepl.hiroshima-u.ac.jp phx-hiro @ml.hepl.hiroshima-u.ac.jp

» 2 sets of Cherenkov counter locating forward region
(3.51<|n|<4.61)

- It consists of a quartz radiator and PMTSs.

contact person :

Kensuke Homma
homma@hepl.hiroshima-u.ac.jp 4

Yuji Tsuchimoto
tsuchi@hepl.hiroshima-u.ac.jp

- |t was used as BeamBeamCounter in the PHENIX era.

- Timing resolution: 120 ps. The difference in detection timing between
the north and south gives z coordinate of collisions.

- |t provides minimum bias trigger
e |Information: , :
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https://www.phenix.bnl.gov/detectors/bbc.html
https://www.sciencedirect.com/science/article/pii/S0168900202019563
https://indico.bnl.gov/event/5961/contributions/27578/attachments/22365/31533/MBD_PD2.pdf

MBD data analysis

* Though I’'m not quite sure how to analyze MBD data, | tried to guess.

* Inthe MDC2 minimum bias data, for example,

— /sphenix/lustred1/sphnxpro/mdc2/pythia8_pp_mb/nopileup/mbdepd/run@11/
DST_MBD_EPD_pythia8_pp_mb-0000000011-00000.root

there are some nodes related to MBD

List of Nodes in Fun4AllServer:
Node Tree under TopNode TOP
TOP (PHCompositeNode)/
DST (PHCompositeNode)/
MBD (PHCompositeNode)/
MbdPmtContainer (IO,MbdPmtContainerVi

MBD (PHCompositeNode)/
MbdGeom (IO,MbdGeomV1
CdbUrl (I0,CdbUrlSavevi)
PAR (PHCompositeNode)/




MbdPmtContainerV1 Class Reference

#include <coresoftware/blob/master/offline/packages/mbd/MbdPmtContainerVl.n>

|
[ » Inheritance diagram for MbdPmtContainer\'1:
a a a n a yS I S - » Ccllaboraticn diagram for ModPmitContainerV1.

Public Member Functions

MbdPmtContainer

virtual ~MbdPmtContainerVv1i ()
dter

* A container class to access MbdPmtHit e

Clear Event.
void identify (std..ostream &os=s1d .cout) const override

int isValid () const override
isValid returns non zero if object contains vailid data

void set_npmt (const Short_t ival) override

Short_t get_npmt () const override
get Number of Mbd Pmt's

MbdPmtHit * get_pmt (const int i®mt) const override
» Public Member Functions inherited from MbdPmtContainer

» Public Member Functions inherited from PHObject



MBD data analysis:
MbdPmtContainer

A container class to access MbdPmtHit

MbdPmtHit

It contains charge and timing information

MbdPmtContainerV1 Class Reference

#include <corecsoftware/blob/master/offline/packages/mbd/MbdPmtContainerVl.h>

» Inheritance diagram for MbdPmtContainer\'1:

» Ccllaboraticn diagram for ModPmitContainerV1.

Public Member Functions

MbdPmitContainerV1 ()
ctor

virtual ~MbdPmtContainerVv1i ()
dter

void Reset () override
Clear Event.

void identify (std:.ostream &os=std .cout) const override

int isValid () const override
isValid returns non zero if object contains vailid data

void set_npmt (const Short_t ival) override

Short_t get_npmt () const override
get Number of Mbd Pmt's

MbdPmtHit * get_pmt (const int i®mt) const override
» Public Member Functions inherited from MbdPmtContainer

» Public Member Functions inherited from PHObject

MbdPmtHit Class Reference

#include <coresoftware/blob/master/offline/packages/mbd/ModPmtHit . h>

» Inheritance diagram for MbdPmtHit:

» Collaboration diagram for MbdPmtHit:

Public Member Functions

MbdPmtHit ()
virtual ~MbdPmtHit () override=default

virtual Short_t get_pmt () const
virtual Float t get g () const
virtual Float_t get_time () const
virtual Float_t get_tt () const
virtual Float t get tq () const

virtual void set_pmt (const Short_t, const Float_t, const Float_t, const Float_t)

virtual void identify (std::ostream &os=std:cout) const override

virtual int isValid () cons: override
isVzlid returns non zero if object cortains vailid data

» Public Member Functions inherited from PHObject



MbdPmtContainerV1 Class Reference
#include <corecsoftware/blob/master/offline/packages/mbd/MbdPmtContainerVl.h>

o
| » Inheritance diagram for MbdPmtContainer\'1:
a a a n a yS I S B » Ccllaboraticn diagram for ModPmitContainerV1.

Public Member Functions

MbdPmtContainer

virtual ~MbdPmtContainerVv1i ()
dter

* A container class to access MbdPmtHit =0 Lt

Clear Event.

void identify (std:.ostream &os=std .cout) const override
int isValid () const override

m
M bd P t H t isValid returns non zero if object contains vailid data
m I void set_npmt (const Short_t ival) override

Short_t get_npmt () const override
get Number of Mbd Pmt's

It contains charge and timing information  weenei: sumt o aiom comtoveri

» Public Member Functions inherited from MbdPmtContainer

We can get position information (x, y, z, r, ®, arm) of MBD PMT

» Public Member Functions inherited from PHObject

MbdPmtHit Class Reference

#include <coresoftware/blob/master/offline/packages/mbd/MbdPmtHit.h>

» Inheritance diagram for MbdPmtHit:

» Collaboration diagram for MbdPmtHit:

Public Member Functions

MbdPmtHit ()

virtual ~MbdPmtHit () override=default

virtual Short_t get_pmt () const
virtual Float t get g () const
virtual Float_t get_time () const
virtual Float_t get_tt () const
virtual Float t get tq () const

virtual void set_pmt (const Short_t, const Float_t, const Float_t, const Float_t)

virtual void identify (std::ostream &os=std:cout) const override

virtual int isValid () cons: override

isVzlid returns non zero if object contains vailid data

» Public Member Functions inherited from PHObject

MbdGeomV1 Class Reference

¥include <corcsoftware/blob/master/offline/packages/mbd/MbdGeomVl. o

» Inheritance diagram fcr MbdGeomvl

» Collaberation diagram for MbdGeomV:

Public Member Functions

float
float
float
float
float
int
int
voic
int
int
int
virtugl veic

MbdGeomV1 ()

~MbdGeomV1 () override=default

get_x (const unsigned int pmtch) const override

get_y (const unsigned int pmtch) const override

get_z (const unsigned int pmitch) const override

get_r (const unsigned int pmtch) const ovarride

get_phi (const unsigned int pmtch) const override
get_arm (const unsigned int pmten) const override
get_feech (const unsigned int pmich) const overrice
set_xyz (const unsigned intipmt, const float x, const float y, const foat z) overrice
get_arm_feech (const unsigned int feech) const override
get_pmt (const unsigned int feech) const override
get_type (const uneigned int feech) const overnde

Reset () ovamde
Clear Event.

» Public Member Functions inherited from MbdGeom

» Public Member Functions inherited from PHObject



int MBD_MC: :process_event(FHCocmpositeNode xtopNede)
;

MbdPmtContainer *pmt_container = findNode::getClass<MbdPmtContainer>{topNode, "MbdPmtlontainer™);
if (!pmt_container)

{
std::cout << PHWHERF << "::FRROR - cannot find MbdPmtCantainer” << std::endl;

MBD data analysis:

MbdGeom #*gecm_node = findNode: :getClass<MbdGeamV1>{topNode, “MbdGeam”);
if (!lgeom_ncde)

T - {
P M Ievel a na IySIS std::cout << PHWHERE << "::ERROR - cannot find MbdCeom” << std::endl;
exit(=1);

-

-
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// Analysis at the level of PMT 17
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* 1M minimum bias MC events were analyzed ol T = B 1 e

double mbd_q = pmt_ccntainer->get_pmt(ipmt)->get_q();
double r = geom_node->gel_r(ipml);

double phi = geam_node->gzet_phi(1pmt);

int arm = gecm_node->zet_arm(ipmt);

ch_r_.push_back{ r };
ch_phi_.push_back{ phi );

ch_arm_.push_back{ arm );
ch_q_.push_back{ mbd_q );

Lf( arm == @ )

’
-

{
mbd_2_south_ += mbd_q;

carm =1 )

v

mbd_e_north_ += mhd_q;

mbd_e_scuth_ + mbd_e_north_:


https://github.com/sPHENIX-Collaboration/analysis/tree/master/MBDinfo

int MBD_MC: :process_event(FHCocmpositeNode xtopNede)
;

MbdPmtContainer *pmt_container = findNode::getClass<MbdPmtContainer>{topNode, "MbdPmtlontainer™);
if (!pmt_container)
{
std::cout << PHWHERF << "::FRROR - cannot find MbdPmtCantainer” << std::endl;

MBD data analysis:

MbdGeom #*gecm_node = findNode: :getClass<MbdGeamV1>{topNode, “MbdGeam”);
if (!lgeom_ncde)

{

|
PM I Ievel anaIySIS std::cout << PHWHERE << "::ERROR - cannot find MbdCeom” << std::endl;
exit(=1);

-

-
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* 1M minimum bias MC events were analyzed ol T = B 1 e

double mbd_q = pmt_ccntainer->get_pmt(ipmt)->get_q();

Ch_C][O] double r = geom_node->gel_r(ipml);
— — —— | Entries 1000000 double phi = geam_node->gzet_phi(1pmt);
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https://github.com/sPHENIX-Collaboration/analysis/tree/master/MBDinfo

int MBD_MC: :process_event(FHCocmpositeNode xtopNede)
;

MbdPmtContainer *pmt_container = findNode::getClass<MbdPmtContainer>{topNode, "MbdPmtlontainer");
if (!pmt_container)
{
std::cout << PHWHERF << "::FRROR - cannot find MbdPmtCantainer” << std::endl;

MBD data analysis:

MbdGeom #*gecm_node = findNode: :getClass<MbdGeamV1>{topNode, “MbdGeam”);
if (!lgeom_ncde)

{

|
PM I Ievel anaIySIS std::cout << PHWHERE << "::ERROR - cannot find MbdCeom” << std::endl;
exit(=1);

-

-
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* 1M minimum bias MC events were analyzed e T = B S 1 e
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https://github.com/sPHENIX-Collaboration/analysis/tree/master/MBDinfo

int MBD_MC: :process_event(FHCocmpositeNode xtopNede)
;

MbdPmtContainer *pmt_container = findNode::getClass<MbdPmtContainer>{topNode, "MbdPmtlontainer");
if (!pmt_container)
{
std::cout << PHWHERF << "::FRROR - cannot find MbdPmtCantainer” << std::endl;

MBD data analysis:

MbdGeom #*gecm_node = findNode: :getClass<MbdGeamV1>{topNode, “MbdGeam”);
if (!lgeom_ncde)

{

|
PM I Ievel anaIySIS std::cout << PHWHERE << "::ERROR - cannot find MbdCeom” << std::endl;
exit(=1);

-

-
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PP PR N RN N N N P N R R N N N N N P Y N N N RN Y N R NPT,
FIPPTEL LT ELT I 707 SIS 7077 i L7777 07707777070l 7l itlitirlizrirlirzy/

* 1M minimum bias MC events were analyzed e T = B S 1 e

double mbd_q = pmt_ccntainer->get_pmt(ipmt)->get_q();
Ch_q[o] mbd—q double r = geom_node->gel_r(ipml);
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OK, then, how can | simulate the MBD trigger?


https://github.com/sPHENIX-Collaboration/analysis/tree/master/MBDinfo

MbdOutV1 Class Reference

#include <coresoftware/blob/master/offline/packages/mbd/MbdOutVl.h>

- - » Inheritance diagram for MbdOutV1:
a a a n a yS I S - » Collaboration diagram for MbdOutV1:
Public Member Functions

MbdOut
u ~MbdOutV1 () override

virtual void Reset () override
Clear Event from memory.

I CO U I d fi n d n O eXp I an at i O n a bo Ut th i S C I aSS . void identify (std::ostream &os=std::cout) const override

int isValid () const override

JUdging from itS member funCtionS, thiS CIaSS prcvides anE isValid returns non zero if object contains vailid data

Float_t get_zvtx () const override

reSUItS USing MBD data_ We Can get get ZVertex determined by Mbd

Float_t get_zvtxerr () const override
get Error on ZVertex determined by Mbd

- ZVtX, error Of ZV‘I:X Float_t get_t0 () const override

get TO determined by Mbd

— tO, erro r Of to Float_t get_tOerr () const override

get Error on TO determined by Mbd

— #ﬂred PMT void set_tO (const Float_t t0, const Float_t tOerr=0) override

void set_zvix (const Float_t vtx, const Float_t vtxerr=0) override
set vertex

- C h a. rg e void set_zvixerr (const Float_t vtxerr) override

void set_arm (const int iarm, const Short_t npmt, const Float_t chargesum, const Float_t timing) override
Short_t get_npmt (const int iarm) const override
Float_t get_qg (const int iarm) const override
Float_t get_time (const int iarm) const override

» Public Member Functions inherited from MbdOut

» Public Member Functions inherited from PHObject



MBD data analysis:
MbdOut

mbd_out_valid
x10°
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prim_vertex_MC.Z()
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MBD data analysis: :
MbdOut .
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MBD data analysis:
MbdOut

mbd_fired_pmt_north {mbd_out_valid}
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MBD data analysis:

MbdOut

mbd_fired_pmt_north {mbd_out_valid}
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MBD data analysis:
MbdOut
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MBD data analysis:
MbdOut

mbd_out_q_south-mbd_out_qg_north {mbd_out_valid}
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MBD data analysis:
MbdOut
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MBD data analysis:

MbdOut

mbd_out_q_south-mbd_out_g_north {mbd_out_valid}
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#fired PMT

MBD data analysis:

MbdOut fired PMT should depends on zyix
mbd_fired_pmt_north:vertex_z {fabs(vertex_z)<20} due to acceptance.
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#fired MBD PMT as a function of zyix mp ™" €™ The acceptance effect can be seen but the
absolute value of the slopes is different by x2.



MBD data analysis:
MbdOut & MC truth

z, ., distribution
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MBD data analysis:
MbdOut & MC truth

z, ., correlation
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MBD data analysis:
MbdOut & MC truth

A z,, distribution
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MBD data analysis:
MbdOut & MC truth

A z,, distribution
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MBD data analysis:

MbdOut & MC truth

A z,, distribution
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MBD data analysis:
MbdOut & INTT cluster

- No cut

#INTT cluster/event

T T | T
! | &% -
4

g . T, - | Entries 100000
10t A X
| | Mean 17.81
N F  |stdDev  16.24
' Underflow 0
Overflow 0
Entries 61925
5 A | Mean 22.35
109 A T o
: f | : Wy Std Dev 16.28
| Underflow 0

10 ............... ........ ............ Overflow 0

—h
[T Il
:I [ ||

20 40 o0 80 100 120 140 160 180 200
#INTT cluster

o

#INTT cluster/event.



MBD data analysis:
MbdOut & INTT cluster
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MBD data analysis:
MbdOut & INTT cluster
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MBD trigger? |
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Summary
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ream mode

S + DIFF(HitBCO-GL1BCO)==0 used
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« Stream mode
« Eff =07.3 |- 0.1%

Stream mode
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« Fxtended mode (run46106)

LI L L o
|,‘{ f"!(.f' :l,' * ',ll « Eff =97.34-0.1%
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Q « Finding elliciency in slream mode is
consistant w/ that in the extended
Extendsd maode T 097 2 0.9 trigger mode
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GL1 finding etficiency

» Finding efficiency is similar for both the streeam and triggered

« It looks that the stream™ mode works progerly
« Pravious study : 97%. Why?

« Offset betwean GL1 and receBCC 's changed. Why?

o previous offsel was 19, now il is 23
« If we fine the reasan, it can use it. Othenvise this should be a czlibration parameter

Takashi’s first report

GL1 finding efficiency
» Takashi’s first report: 97.3%
* Takashi’s latest: 94 — 95%

Takashi’s latest report

Suggested efficiency from MC study: 96 — 97%

Note: MBD trigger mimic needs to be checked by the MBD group.
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