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David R. Nygren ——— ® David R. Nygren
® Conception of Time Projection Chamber

® ENXIRHTPCHESHIA): 19744
® X2 B//E
® HDH R FKIERE R SR

On my way home, | stopped at the LBL Physics Library and discovered Electrons in Gases, written by J. S. Townsend . The title seemed perfect; |
checked it out and took it home. On page 20, (see Fig. 3) | discovered the following expression, describing the impact of a magnetic field B on transverse
diffusion of electrons in gases.

Further exploration of this wonderful little book contained two more surprises. First, the book was published in 1948! How could such a simple idea, to
exploit parallel fields, have gone unnoticed for a quarter century? Second, and even more remarkably, Townsend had published his initial work and
this exact result in 1912 ! | remain astonished by this because simple and useful ideas are usually rediscovered several times.

David R. Nygren
Nuclear Inst. and Methods in Physics Research, A 907 (2018) 22—-30

The coefficient of diffusion X, (in the directions perpendicular to the
direction of the meagnetic force) of electrons moving with the velocity of
agitation U is therefore given by the equation

I, =1U[3(1-]-w* 1. {35)
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® F—/TPC[RB!@Bevatron o FE—/TPCISiEisR
® a small TPC about the size of a shoebox ® For the proposal of PEP-4 TPC
® 192 wires and pad plane rows

CBB 7&7-9080
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® TPC@PEP-4

® TPCENRTEALFXIHENIEXPAINA (19765F)
® JIIEH TPCERINAL . SRR

® HRIKLIFHFE: KiERIENEpHRIF

particles from wire chambers

drifting
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electrons

central membrane
{cathode)

endcap
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® SHEEEFXIHESLIN: STAR@Brookhaven

® TRAEE: Au+Au@./syy = 200GeV /u
R<: @4m*4.2m

EHA: 4=

SJE: Tatm+2mbar

THESHER: P10 (Ar:90%+CO,:10%)
EHpad#k: 136608

Widm: 0.5T
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® SHEEEFNHESLES: ALICE@LHC

® REEE: Pb+Pb@ /syy = 5.5TeV/u
R<: ~@5m*5m

EHAR: 4=

SIE: 1atm

T{ESMK: Ne-CO2-N2 [85.7-9.5-4.8]
EEHEESL: 557 568

W% 0.5T

Run: 244918

{ Time: 2015-11-25 10:36:18
S v— Colliding system: Pb-Pb

ALICE Collision energy: 5.02 TeV
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- THHEE: ete @45 = 1000GeV

® SRR FXIHE, « RY: @1.8m*4.7m
 {EHAI: GEM or Micromegas

. CEPC « 5fK: T2K-gas, Ar-CF4(3%)-isobutane(2%)

.+ WiBEE: e*e@ys = 240GeV TR 35T

« RI: ¢1.8m*4.7m

« EHAH: GEM

.« SfR: 93% Ar+5%CH4+2%CO2

- Hi3m: 3T

!
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o CEE@IMP

® ZRRALE: 124Sn+124Sn@600 MeV/u

TPCHIBYL: I75REEMR 90cmx100cmx80cm
EHA: HKEXGEM

SAK: 90%Ar + 7%CH4 + 3%CF4@1atm
PRIUAIFRHE: BIMHSAEEF

XfEcE: ERTFRA+EES+ ZHRE (0.5T) +TPC

1LOE Sensitive Area

TPC 25°
=
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= Beam Direction(Z)
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Dipole magnet 3 1200mm 3
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® STTRIT@RIKEN

® TRiAEE: 132Sn+124Sn@E/A=350MeV

TPCHIEY: IZJ51REEAR145cm*97cm*49cm

SR P10@71atm

EHAR: #£=, 12096pad

PRIUAIFRHE: BIMHSAEEF

XORE: EERAEER+ TRk (3.1T) +TPC
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plane from
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RI beam pole(2m dia.)
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target <l
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Proton® direction

7
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® FEMIRERIRN
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® Ovpp L=
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® FRRIFIRIN:T2KPTRFLh0

® BulkTZMicromegasiEtt

e DLCIEME (2.5MQ/sqr)

® XFARYpad, BIREMEY BURSMNES Y, MIOBFFEE

Mesh @ GND

Amplification gap: ~128um 1 E dI

TPC volume

<1 um DLC 0,5 M<Y/square resistive layer on 50 um APICAL
75 um
with E field cage

Resistive
Bulk-micromegas
module

Mechanical
stiffener

Fig. 6. Cross section of the MM1 resistive bulk-micromegas.

Module frame

(MF#1) Central cathode

Fig. 2. The new HA-TPC components.
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NIFFTE@LosAlamos
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Measurement with MFC
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LPDA: (2R FERiN=SFES
$5m: 164N AE-AE-E BT, MRF~0.2%, MUERKIF(p,d.t,a)
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Event track display in x-y plane.
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Institute of High Energy Physics Chinese Academy of Sciences
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Neutron Energy Spectrum
Gamma Energy Spectrum
Source Particle Energy Spectrum

import

<gas_pars>
BluetConfigFile.cfg

<Det_pars>
<Gas_pars>
<EveGen_pars>
<Trking_pars>
<PID_pars>

,l, import <pars>

XXXPars()
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Bl nfigFil
<Det_pars>
<Gas_pars>
<EveGen_pars>
<Trking_pars>
<PID_pars>

2023-10-13

f]

import <pars> ca|| GetXXXPars()

GetXXXPars()

Aie)

Root Data structure

RawData

|

Raw2Root

RootData

i
I

BluetFactory:
BluetWaveMaster

BluetTrackMaster

mtpcdata

> Nhit

> TimeStamp

> EventCount

> HitBoardID

> HitChiplD

> HitChannellD
> WaveForm

!

EventData

i

;

Bluetlab:

Beam Profile
Angular distribution
Energy Spectrum
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TABLE 1. Cross section standards and reference data. release
2017.

Neutron cross section standards
Reaction Standards incident neutron energy range
M H(nn) 1T keV o 20 MeV™ ™7
I *He(n,p) 0.0253 eV to 50 keV
: SLi(n,t) 0.0253 eV to 1 MeV
: Bm,a) 0.0253 eV to 1 MeV

119B(n,a1v) 0.0253 eV to 1 MeV

L-Clnay o 10 eV to 1.8 MeV __
Au(n,y) 0.0253 eV, 0.2 to 2.5 MeV, 30 keV MACS
235U (n,f) 0.0253 eV, 7.8-11 eV, 0.15 MeV to 200 MeV
28U (n.f) 2 MeV to 200 MeV
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19F(n,a) EARERSLI @PKU 1.8, 0.2.¢
170(n,a) SCAG T Kk kk
12C(n,n)3a (Hoyle?) HEBEW *k Kk k
12C(n,p) HE&REJ ok kk
14N(n,p). “N(n,a) HE& R Fok kK
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232Th(n, f) EAREASCIO @PKU *okk
4He(n, d)3H MBS Y 7 M Fok ok H Kk
235 /239Py(n, f) SraERTHIE(<1%) Jokokkok
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