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Abstract

Telescope Array experiment (TA) which observes ultra-high energy cosmic ray was started from 2008 at Utah State in
U.S. We will calibrate the absolute energy scale of fluorescence detector with a portable electron linear accelerator (ELS)
of beam intensity is 40 Me¥ 10’ e- per pulse. The ELS was developed in KEK, Japan, and was installed at the TA site
in March 2009. In September 2010, we began operation of ELS, and FD observed the fluorescence photons from the air
shower which was generated by the electron beam. In this article, we will report about the status of ELS operation, and
data analysis.

oo aoooooaand

1. 0000000000 (UHECR)

oboobooboooboobooobooooooon
O009% O0000l00UuU0oo0oUuoooooon
oobooooooooooooooooobooboooobo
0000 10MevOODOO 10°evO 0000 10 eV
obobooobooboobobooobooooobon
00000000000000 108%evOO0O0O0D0ODO

000000 (UltraHigh Energy Cosmic Rays; UHECR)

0000000000000000000000000
0000000000000000000000000
0000000 UHECROODOOOOOOOODOOOO
000D00000D0D0O000 (GzKkooooo ey
0000000000000000000000n

2. UHECROOODOODOODOOO

00000000000 (Telescope Array; TAY! O O
0000000000 000000 UHECROOOO
000000000 TAOODOODOOODOO00O00
00000000000 000000000 507000
0000 (Surface DetectorsSD)0 D 00000000
000000000000SDO UHECROOODOO
00000000000 00000000000000

* shibata@icrr.u-tokyo.ac.jp

O000000000D000 38000000000
(Fluorescence DetectdisD) OO 00O OOOOOO
OO0O00O0O0DD0OO0(O0O0)000000DoOooO
O0OOOTAO 20080 500000000000000
UHECROODODODODODOD 20040000000000
O0000000000 Pierre Augerd O (PAOY4 O
0002010000000000 UHECR20100 O TA
OPAODDDDDODODODODOOVMoooooooOOD
0O UHECRODOOOODOODDOODOODDOOOOOOOD
000000 AGASAR! 0 HiRed®l DO DODDDOD
O000000oooooooooooo TABIOpAOE!
000 GZKOOOOOOOOOOOODDOOoOOOoOOoOo
00000000000 00000O0TAD 3.50PAO
00200 000000000000 HiResOODO OO
MpopoooooGzKOOOOOOOOOOOOOO
0000000000000 00000000 GZKODO
0000000000000 0000000O0O00O
UHECRODDOODDODOOOOOODDDDDUHECR
0000000 TAODPAOOOO FDOODODODODOODO
0000000000000 D0000000000TAD
PAODO DO 19%El022%P DooOTADDOODOO
0000000000000 (12%)000000 (10%)0
000 11%) ooo Blg

-32-



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

3. 000000000 (ELS)

UHECROOOOOOOOOOOOOOOOOOOO
oooobooooobooooooooooobooobo
oobobooboooboooobobooobooogo
gobobooooboooooboooobbooooobo
FDOOOOOOO0DOOOOO0DOOOOOO0DoOD
OO0O00O0o0o0ooooO00o00 UHECROOOOOO
oobobOoooobooooooooooooooooo
oobooboooobooooooooooooooobo
gobobooooooooboooooboOooooooo
OO0 100MevOODOOODODO 10MevVO DO 1GeV
gobobooooboooobooboooooboobooooobo
OO0O0oo0o00OO0 100MevODOODOOODOOOOO
ooooo

3.1 ELSOO0O00D00OOO0

TAOO FDODODOOO0OO0OOOODODODODODOD FDO
0100mO000000000000O0O0OO0O0O0O0OD0
00000000000 000000O0D00O0DO0On
FDOODODOOODODOOO0OO0ODODOO0OO0OO0ODOD0O0O000
000000000000 00D0DO00000Oooon
0000000000000 O0DO0O00OFDOODOOD
(FADCO)0D0D000000000D0OD0OD0O0000O0
UHECROOODOODODOOODOODODOOOODOOO
0000000000000 D0000O0OD 100mO0
00000000000 00000O0D0O0DoDoOn
00000000000 00000O0D00O0D00000
000000D000000000000 (Electron Light
Source; ELSp 000020050000 KEKO DO DO
0000000000000000000000000
oo Mg

O0O0D0DD0DO0DO0D0DD0DD0DO0OO0ODDOGODaO
40 MeVx10Q® e /pulsex0.5 Hz O OO OELS OO
040MWOO0 SODOD RFODODDDOO 100 keVO
0000000000000 00000000002-m
000000000000000000000000
0000000000000 0D0000 9000000
00000000000 000O0D0ODOOOO00O0n
000000000000000000000000
0000000000000000000000oOo
0110 UmnO00OO0DDDOOO00DO0O MBI4OELS
020080 20000000 120000000000
goooooooooo M@MggoooooD 2009
0200003000000 ELSO KEKODO TAD
0000000000000 D00000D0100 FDO
gooOoooo100mO0O0O0O0O0O00O0OOOO

3.2 ELSODOO0O0OOOO0O

ELSO RFOOODODDODOOOODOD 40-t000D0
0000000000 20-t000000000000
0000000000 ELSOOO0 80kwOOOODODO
O0O0O0TAOOOOOOODODDODODD20090 40
00 20100 5000000000000000000
00000000000000000000000on
oooo W8lggpg ELSOO0O0O0000OO0O0OOD
0oo0oD00000DoOoooDO

ELSOO0D0OD00D0DDO0OO0O0O0000ELSOOOOD

godoboooboobooboobobobooooo
0000 (Radiation Safety Officer;RSQ)Y O 0O O 0O O
00 (ResponsibleUse, Ry OO 000000 ELSO
On-site RSQ1 On-siteRUODOOODO00O0 100000
020000000000000000000O0ELSO
RSO, RUOOOOOOOODODOOOOOODOOOO
O00O0D0OD0ELSOOO0OO0OODOOOOOOooOOn
0000000000000 O0ODO00O0o00n0 RFOO
0000000 ELSOD0OO00ODO0OO00 60cnidO
O036mid00d000O0OODOOO0ODOODODOODOOOO ELS
oo0ooooooooooboooooooooooao
gooooobobobbooooooooboboooooo
OS5HzZOOOODODODOODDODOOOOODOOooOoooad
000 KEKOODOODODDODOOODDOOooooooooao
00 01luSvhOOOOOOOODOOOOOO0OO0OO0OOO
0obooooboobooboobooboobooooo
Joooobooobooboobboobooboo
00 3000000000000000O00D0O000Oad
gooboobooboobooobobboooboo
goooooobooo0oooooooobbobooooo
odoooboooobooooooobooooooood
0100000 ELSODO0OO0ODOODOOO

Beam Shot Direction

Radiation Controlled Area Concrete Shield
2ft-thich, 12ft-height

ELS Control Room (G

Generator (80kW)

Power for ELS operation
~50kW

Cooling Unit Container

O1.TAOOODOOOOODODOO ELS

33 ELSOOCOCOCOO

20100 6000 ELSOOOOOOOODOODOOO6
O00 RFOOOOODODOODODOOOOOODOOOO
27MWO 00 RFOOOOO-100keVO OO DO ODOO
oooo BBIeloppooooooo 20100 90000
00000000000 D00000000O0D0D0000
0000000000000 00D000D000D0On
0000200000000000000000000
0000000000000 000000000000
0000000000000 D000000D0O000 RF
0000000000000 O00O0O0O0000000
0000000000000 00000000000n
0000000000000 D00000O0DO000O00n
00000000 41.1MeVOODOOOOODODODOODO
000000000 00000 FDOOOODOOOO
000 3000000000000000000000
O0D000000FDODOODODOODODOOOOO
00000000000 000D0000 1000000
RFODOOODO0OO0OO0OO0ODDODODO RFOOOODODOO
O0D00O00D0DD00 200800 KEKOOODODOOO
00000000D0000D00O0000O0D0O00000

-33-



Proceedings of the 8th Annual Meeting of Particle Accelerator Society of Japan (August 1-3, 2011, Tsukuba, Japan)

C5M1.00Ms A

02:0000000000000000000000
0000000000000000000000000
0000000000000000000 2-mO000
0000 (0)0000000000 (0)000000
0000000000000000000000000
0000000000000 RFOOOOOO

0 3:20100 90 300 FDOOODODOO ELSOOO
gbobooboooooooboooobooon

34 ELSOOOO0OOOOOOO

20100 90O DDODO 120020110 100300000
OoOogdooo20100 1200000000000 OO
goboboooobooooboooooboobooooobo
OOo0oDoOOo0o0oO0oDbOoOo0oooOoDo20110 300000
oobobooooboooooooooooobooooobo
bobooobobooobobooobooooban
obooobooobooboooboboobooboobooon
20100 9000 20110 800 OODOOOOOOOOO
00 27y000000000000O00C0 2000000
oooooob RFOOOOODOOOODOODOO

OO0 20100 90000ODOO0OOO0OO0O0O0O0ODOO
O0o00dgdg20110 100RFOOOOOOOOOOO
O0o0o0OO0oO0OO (PENOO)OODODOOOOOOOOO
ooooooooooOoooo01mmdooooOoono
ooooboooooboooooooooboooooobo
gboobooboooboooobooobooooboann
oooooblmoooooooooooobooooo
oooogoogs0oembooooOoooOoooOnO
oo0o0oOoOooooooo-io0kvOOOOOoOooOOO
obobooobooboobobooobooooobon
gobobooooooooooocoooobobooooobo
oo0ooOo0o0ooooOoooooooboboooo2o011o
30 RFODOODOOOODOOODCOOOODOOO

O10000000D00000D00O0

repetaion 0.5Hz
RF system

charging High voltage 37 kv
input current into klystron 234 A
input voltage into klystron -256 kV
input rf power 400 W
output power from klystron 20 MW
Electron gun

heater current 15A
bias voltage 80V
gride pulse voltage -100V
gride pulse width 1us
Output Energy and Charge

estimated output Energy 41.1 MeV
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