FIFC report

Junji Haba
IPNS, KEK



KL and K1.1 beam line

« Reminder: What was the issue?

» Possible degradation of KL beam
performance by K1.1 materials in

— Reduction of KL yield
— Increase of hallo neutron

* K1.1 should not endanger the ultimate
sensitivity of E14.



KL beam line at the hadron hall
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Upstream materials
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K1.1 components (1)

.......................

name material || material || starting thickness comments

in beam || position
(mm) (mm)

modified original

farg et T1 target Ni 2; o 0.0

vacuum window | Be Be 149.8 4.7 4.7 || cross the beam
vacuum
collimator Cu vacuum 537.8 416.1 416.1 | 40mm x40mm square
Vac U U m ®30mm-hole
vacuum
VC s 3 el K1.1D1 yoke Fe vacuum 1997.5 687.6 687.6 | #30mm-hole
vacuum

flange SUS304 || SUS304 3097.2 0.2 20.2 || cross the beam |




K11 components (3)

....................

nam = e =T material | material || starting thickness comments
in beam | position
(mm) (mm)
_ modified original
K1.1 duct SUS304 | SUS304 4181.7 0.2 5.0 || cross the beam at 7°
beam duct vacuum
K1.1 duct SUS304 (| SUS304 5510.2 0.2 5.1 || cross the beam at 7°
air 1atm i
vz K1.1 D2 core Cu air latm 5672.4 241.8 241.8 || ¢30mm-hole
air latm
m a " e.l- K1.1 D2 coil Cu air latm 5935.7 107.1 107.1 || ¢30mm-hole
g air latm




Ta rg et M - C ] Neutron profile behind Cu

collimator ( KL coordinate)
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Table 3: Number of the core neutrons, halo neutorns and Kp’s per spill
(2 x 10" protons) at the three different configurations.

Core neutron halo neutron Ky,
(En > 100MeV) | (R > 8em at Csl Surface, (At the exit of
P, > 2GeV/c
(0.72 4 0.15) x1(
(1.17 £ 0.19) x104

beam line
(7.79 &+ 0.11) x 10°
(7

3.21 x 10°
3.15 x 10°

KL line alone
modified K1.1

Origina

77 +£0.11)x10°

| \ e o ey s a |

Default Without KT \vith K1.1-D1 only
materials
Core n 4.7X108 5.0X108 4.8X108
Halon | (4.0+£04)X10*| (6.3%0.5)X104 (3.8+0.4)X104

N_halo Neutron related background

= 8.56X10~

Is suppressed less than that

N_core
- from KL decay.



Coexistence of KL and K1.1

* Loss of KL by K1.1 beam line material is
now acceptable level.

* Thanks to the hole on K1.1 D1 which is
smaller than the copper collimator, the
yield of hallo neutron is reduced by 60%.

* Are there any room to optimize more?



Schedule in FY2008

I | 4 5 6 7 8 9 10 1 12 1 2 3
1 T T I I T T T I I T T
1
Collimator Finalize design
>
Prepare to order Fabrication
) ~
< < l e

X-Y stage upstrdam modifigation

e
Fabrication of downstream sectio

1

A 4

A <
Beam Plug Desigr R FmEMn

Fabrication

\ 4

v

a4
-

A
RWBRT

3ending Mg, preparation

Preparation

L#xA|(B.C)

)
v

Cwoosminm M )
\ Moving System b','"“pm" agnet
\ - ~, == | Moving System
\ =k : - /// “‘\,\“
1 =! (f%-ts = it
o\ Hics gr
limotor - i -1 Beam Plug gnd stage of collimator
LRl s
/5:][: —60230H SOAN
,I\.H,A, — 'ZUJ- -—
—~ 14114 23



Fabrication of main beam-line collimators is delayed.

— Final decision about the shape of the collimator hole (circular or
rectangular) yet to be made.

— Discussion on fabrication detail has not yet started. No engineering
drawings!
-2 FIFC recommend strongly that the group should fix the final
design of the collimators, contact a manufacture and start the
fabrication as soon as possible.

In order to complete the construction of KL beam line in the first half
of JFY 2009 on time, the experimental group and facility
construction team should have close contact and start preparation of
beam line elements needed in the early days of the construction.

-2 FIFC recommends the experimental team to ask for some support
by the mechanical engineering group to IPNS.



KL beam survey

 Scheduled in Oct-Dec 20009.

>

Charge to Beam Survey 2009
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* Measure KL yield and energy spectrum Progresses
— Eliminate ambiguity of Priority 1 seem also
our expected KL number ] .
+ A factor of ~3 difference |n th |S
between hadron simulation packages
(FLUKA / GEANT3 / GEANT4) Order

« Measure core neutron Basic info\

— Confirm n/K ratio

* Neutron flux estimation also depends on
simulation packages (a factor of ~2 difference)

- Measure halo neutron | Optional




Beam Survey Procedure
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1. Collimator alignment / adjustment
* preparation

2. K measurement
- Main issue

3. Core neutron measurement
4. Trial of halo neutron measurement

Depend on beam quality, available beam time
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2. K, Measurement

R R SR S SR i 5 e e

* K 21’ measurement

* Simple (ho magnet, no chamber)
— Tracker Hodo

scope Hodo scope
+ Scinti+WLSF VN N
* 1cm pitch : . csl :
+ 400ch in total 1< ........ [E | v Vo
& e | W 36cm,
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Exdruded

seint lator
\L\'—.-’.:- dor sucture
Extruded Scintillator (1.3x2.5x300cm3)  Multi-Anode PMT
- made by FNAL (same as MINOS) -2x2.mm2.p|xel. (3% cross talk@1.5mm®) ¢
Wave length shifting fiber (1.5mma®) *Gain Uniformity (20% RMS)
- Long attenuation length (~350cm) -Good linearity (~200p.e. @6%10°)
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Reconstructed K, mass

- : Entries 799
¥ - Mean s42.1
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Expected Performance
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Acceptance vs K. momentum (cf.) expected K, spectrum
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Core Neutron Measurement
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(44 2 =
« “Cerberus” hadron calorimeter
| * used in E391a beam survey
hreshold TMMeV 5MeV 10MeV %[—1 M el el [—1[—1I[—|[—1
EM 46 36 3 i L
Hado |4 3 24 coan |
Had1 |24 17 13 :
Had2 |13 0.9 07 >
Had3 |06 0.4 03
Had4 |03 0.2 0.1 —— '_”_”_L'uu '_”_”_'L'
Pb 4mm'8(ln|l.l Tmm Fe 4nun,\<lnu 3.7mm
1 Mev SMeV 10Mev x 25-layer x 25-layer
EM 916 442 273 EM part
Had0 |[135 |67 ||49 (18X0.0.72) PErria
Had1 51 3.3 25 EIfC, T_. Nomura(KEK) e x
Had2 |252 1.75 13 — S—
Had3 |12 0.83 063
Hadd |06 04 |03

e
With/Without Y absober

Rate capabillity is an issue



FIFC’s view

* “No redundancy measurement”

— Kinematics just determined by all the measurements
other than KL mass constraint

— Very little tolerance for background hit. Stability
against background is not clear.
* Independent check/ measurement of
acceptance/ efficiency seems important.

 Stability /monitor of primary beam condition
(intensity, position, time structure ...) is
essential. Not yet been investigated fully.
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All the necessary arrangements for a formal application of
radiation safety (April09) should be started immediately.



Trouble In the SKS renovation

Modification of Cooling System

Before reconstraction Not to he

After reconstraction

ﬁHd

4K GM-IT cooler

ISWEAIK
GM cooler for [new]
shield [reuss

Caoil {reuse

GM cooler
for power
lead [naw)

HTC power
lead [new)

* 300W He refregirator
* Cold Box
* (Medium) Compressor
* He Transfer line
* LN, storages

Head load
® ofC,.. N 3
(operation)

* Cu current leads o :

L

* 3.5W GM-IT cryo-cooler x 3
* shield cooler

o HTC current leads
with GM cryo-cooler

can maintain liquid state of He




Shape of Yoke & Coil
using in the Calculation

H
i

; 1858— 1846
—:D]]I _ _—
] smep
[
L 4
r-at o HF#1,2,3, LF#4,5,6 . HF#1 330 330
il HF#2 330
660
1120 —> 1130 HFEs =0
m . LF#4 3150
LF#5 350 1120
LF#6 420
FIFC2008-10 21

Total 2108



Something happened during
disassemble, transport .......

J-PARC/NRAZTHR—IL
~D#iE (2008.9)

FIFC2008-10-3



Earth fault found in the TOSHIBA factory (July)

T JAl -

LH4

i

ﬂxa 5SCEf 4
_L_::i__nza -
~¥T2 =

i
&IrePy-H sis)

}E'

S— 17 SR

VTS
'ﬂ?FEE“ F& (s1) &

I __ |FElFT6
7E (_—‘“_‘K t
S Ax 35
- - et Jﬂﬁ
Zoo~ | Jo00 - ¥

_#_Ei?&ﬁ.g ;-:Iju}':-"' jl"j.'n_lr W
T Bx ) o (284D

SKSEI4 LEF—F—AMORLHNE
J"'F' -1'_|,I:|':I-\..,-|r|_ ‘
| HT-aM b4R7 D0 |34070s%
EFRs [Bavy o BRaen [ERio (2R
p 15 1.01E-03 LIARBTHELI-OTHE #+05L
:‘IJ_I-F' 0713 713
E fliE2s 0713
= FHF? 0.735) 7.5
i al7E 38 1.447]
o [ LHF3 0743 742
J{:E 45 2189
LLFT 0 Al .24
_5|4-|:.55 3,085}
FLF2 0812} 8.1
| filsEAS 3.097 1 ﬁ
FLFs i.113] 11.14
hd | 7lsEaS 5.109] EOMELTEEE+1/25 L1
FHE? 072 7.2
aliE25 5 830}
T _| FHF2 0720 7.21)
= |_salEas £.550)
4 FEHEI-1 0 440} LA T HLHF3 2R AR TS0 T
- | _I0j3E4S £.250) BiRilE 44030-7480
FHFI-2 0300} .00
11}4E 55 7.280)
FLF? 0800} 5.00
12[5E A5 £.180)
FLF2 0820} 5.2
1/6E 75 2110}
] FLF3 1.110] 11.10
Y 14[7E 10.220)

il EIEE00A

42—, % : 330,330,330 (HFCoil), 350,350,420 (LFCoil)
f=1=L. #2—2% %, 21083 —2/

Hh#& 15 AT -

1SiHFHu3.4m (a1 )LFE

«EEREMAOENTRODTE RN

)DEZAH




| |, 3L OHLEE
e SRR —bA

v v ¢
wush 810 - BERFFT AR

ENBFZ—0ECS AUS LR DR AR
» FIRBEE (XER)LEAFED
AEREE [EX30mm, ATUL R



| SKsERS1991)

a1 ILF—28 [/Coil) 2108 1778
AF DA [H] 90 78.4
EE (&E) FJik (Al 500 400* 400
RS [T 3.0 2.7 2.48
SEIRILF— (M 11.3 ?7? 6.3

*1993F KOOI F-aa I R—MEEE, 400ALl ED{FERZE I

B eI IS

]

-

il _[A] 5/6_Coiltiti§ [T]
272 22

ﬁ
322 2.2

|
A00 2.7 2.48 .
l'.:lffth |
470 2.7 b
3 (]

-
[
i |-
- i
Sk Faiv < (]
| |

VIiZ -

EE FEF’Hﬁf.sLEJ

%-’E‘H‘i

. — T N

Ay

2EVTE
(B)reP)-£E (si5) &

L ar
& w
NI




SKSFZE% a4 ILBEE X

* 2008.1 Disassemble the yoke

* 2008.7 Coll insulation test @ TOSHIBA

Earth fault found
* 2008.8 Coil renovation & Insulation @1kV
* 20083 Yoke transport to Tokal

* (2008.10.E Coil renovation finished @TOSHIBA
* (2008.11  Cooling test
* (2009.1-2? Assemble the yoke



No time to map the modified field.

Calculated filed map will be used in future
experiment in J-Parc.

Detailed study with the calculated map has been
made.
— Sks0-high resolution

* No serious effect once enough calibration data collected.

— SksPlus

* No prolem in acceptance, slight worse resolution

— SksMinus

« Slight change in acceptance (need setup modification),
resolution dominated by target material



SKS trouble summary

Cause of the trouble not identified.
Renovation and test are reasonable.

Preparation is necessary for future
happening of another earth fault.

Thanks to the new refrigerator system,
thermal cycling can be much less frequent.
(regulation framework can be changed for
simpler operation/shift)



