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Linux 

Cluster
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An example of Phishing mail  (Jan. 2017)
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An example of Phishing site  (Jan. 2017)
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DCJ11(PDP-11��	������CPU)  Clock 15-18 MHz, 128 kB Mem. (SRAM)
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FACOM M-380

24 MB
0 6.8 GB

I B P F

Micro VAX II (DAQ)
1

13 MB
0 450 MB
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cited from http://www.turkcenet.org/turkcenet.org/yerel_htm/10base5.htm

10 Base 5 Ethernet 
Ethernet Cable ������� Transceiver	��
2.5m���������
�Transceiver��������
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24 March 2010 T. Ichihara (RIKEN) 
http://www.bnl.gov/rhic/from_space.htm
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超高エネルギー衝突型加速器（RHIC) ＠ BNL  Long Island, NY

構成： 超伝導電磁石を使用した２重の衝突リング （円周長 3.8 km）
入射： LINIAC -> ブースター -> AGS  ->   RHIC
性能： 金+金 衝突 陽子＋陽子衝突
ビームのエネルギー 100 GeV/A              250 GeV
ルミノシティー ２x1026 cm-2s-1 1.4x1031 cm-2s-1
完成 1999年



THE RHIC Accelerator
M. Hamrrison, S. Peggs, and T. Roser
BNL Annu. Rev. Nucl. Part Sci 2002 52, 52: 425-69



RHICのリング(右回りと左回りの２重リング 円周長 3.8 km）



24 March 2010 T. Ichihara (RIKEN) 

Star front 
view

Star side view PHENIX event view

研究目的
1. 原子核衝突による、宇宙初期の高温高密度状態
の研究（クォーク•グルオン•プラズマの検証）

2. 核子のスピン構造
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RIKEN CCJの歴史



08/02/2000 at  CHEP2000

WAN performance test (in 2000)

• RIKEN (12 Mbps) - IMnet - APAN (70 Mbps) -startap- ESnet - BNL
• Round Trip Time for  RIKEN-BNL :170 ms

• File transfer rate is 47 kB/s for 8 kB TCP widowsize (Solaris default)

• Large TCP-window size is necessary to obtain high-transfer rate

• RFC1323 (TCP Extensions for high performance, May 1992) describes the method of 
using large TCP window-size (> 64 KB)

✿ Large ftp performance  (641 kB/s = 5 Mbps) was obtained for a single ftp 
connection using a large TCP window-size (512 kB) over the pacific ocean    
(RTT = 170 ms)
✿2000� BNL-RIKEN������
��� 0.6 MB/s 	�



Transfer rate for single TCP stream
RTT:  (RIKEN-BNL): 200ms
Hop between WAN Router :10
RIKEN WAN bandwidth: 1Gbps
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W/RTT
(ideal)

現実のネットワーク
(RIKEN-BNL  間）

Single TCP streamではTCP 
window sizeを増やしていくと
256KB ぐらいまではリニアに
スループットが増大するがそ
れ以上はあるところで飽和し、
込み具合で飽和点は変動する
(輻輳）

Single TCP 転送の限界

Data 1     20 July 2006
Data 2-4  24 July 2006

パケットロス、ボトムネックの
ない理想的な場合

Throughput= WindowSize/RTT

Between RIKEN and BNL (20,21,24 July 2006) iperf

RFC1323 (TCP Extensions for high performance, May 1992) describes the method of using large TCP window-size (> 64 KB)



Transfer rate for parallel tcp streams
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TCP window size

Between RIKEN(1 Gbps) and BNL.GOV (20 July 2006),  Host to Host, iperf



RIKEN WAN traffic ������WAN�
	����
Gridftp���

Green : inbound, Blue :outbound traffic

2005

2006

2004

MRTG of RIKEN(Wako)  WAN Router

2008

FC
3

FC4

FC5

F9

Run8 pp
2008
100 TB

Run6 pp
2006
308 TB

Run5 pp
2005
263 TB

http://ccjsun.riken.go.jp/ccj/project/run8-transfer/



ADVNET08 T. chihara (RIKEN/RBRC) 

• SINET3 (2007 10Gbps
• CCJ 10 GBps2 0 (2007.11-

• Sinet3(10GBps) → Foundry MLX   → Foundry FESX
• No Firewall 
• Firewall WAN Router ACL+ server iptables)

• CCJ7 Buffer Box2 2007.11-
• LAN (10GExN  Backbone LAN 2009 2
• 8 (CPU farm) 2009

BNL
• 2006 -��LAN (Catalyst 6513, 20 GBps Backbone)

• 20 GBps LAN for Production
• Cisco Firewall Service Module(FWSM)

• 5*1Gbps  ( 2.4Gbps

• 20 GBps LAN for LHCOPN (No Firewall)

BNL-RIKEN  PHENIX 7
2008 2Gbps2



Configuration
In 2008

10Gbps WAN
No Firewall 

Foundry MLX

Foundry FESX

BNL.GOV

RIKEN.JP



Result of BNL-RIKEN Grid-ftp in February 2008 

325MB/s（２.６ Gbps) memory to memory (BNL to RIKEN)
300 MB/s （２.４ Gbps） memory to disk (BNL to RIKEN)
200MB/s  （1.6  Gbps) disk to disk (BNL to RIKEN)

[disk of BNL is busy and slow]

4 parallel gridftp transfers from phenix0-4 to ccjbox5-8x
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Spectrograph Smart 
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Smart��
•����� (20msr, ΔP +- 10%,  P/ ΔP  3,000)

• (d,2He)  ������	
• (pol. d,2He) �����	

•�����(10msr, ΔP +- 2%,  P/ ΔP  12,000)
• (12C,12N), (13C,13N)    ������������	
• (pol. d, pol d’) �����	 DPOL (
�����
• (pol. d,p) �����	�����
• 1H(pol d, 2He) EPR��
• etc.



Smart��	����
����

• (12C,12N) , (13C,13N) �����

• E/A < 50 Mev

• Successive transfer process is dominant

• Complex reaction mechamins

• E/A > 100 MeV
• Reaction mechanism is dominantly one-step process

• DWBA analysis works well



104

Features of the (12C,12N) and (13C,13N) reactions 

p n
1s1/2
1p3/2
1p1/2
1d5/2
2s1/2
1d3/2

(12C,12N) Reaction

Initial   final    OBTD

p3/2    p1/2    0.690
p1/2    p3/2    0.339
p3/2    p3/2    0.086
p1/2    p1/2    0.058

One body transition density (OBTD)
for 12C(g.s) to 12N(g.s.) transition
(Choen Kurath (8-16) POT in p space)

Jπ = 0+  -> 1+

neutron p3/2  to proton p1/2 is dominant.
Only  spin-flip transition is allowed.

p n
1s1/2
1p3/2
1p1/2
1d5/2
2s1/2
1d3/2           Initial   final    OBTD

ΔJ=0   p1/2    p1/2    -0.472
           p3/2    p3/2     0.334

ΔJ=1   p1/2    p1/2     0.472
           p3/2    p3/2     0.125
           p3/2    p1/2    -0.008

(13C,13N) Reaction

One body transition density (OBTD)
for 13C(g.s) to 13N(g.s.) transition
(Choen Kurath (8-16) POT in p space)

Jπ = 1/2-  -> 1/2-

neutron p1/2  to proton p1/2 is dominant.
non-spin-flip and spin-flip transitions allowed.



12C(12C,12N)12B  E/A=135 MeV

T.Ichihara et al. Phys. Lett. B 323 (1994) 278-283



T.Ichihara et al. Nucl. Phys. A577 (1994) 93c-98c
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Isovector Giant Resonance (DS=0)

• 1hw  Eexcitation
• IVGDR (L=1)  : well known : E =  82A-1/3 MeV

• 2hw   Eexcitation
• IVGQR (L=2)

• (e,e�) : inelastic elastic scattering  [Torizuka75,Pitthan80]
• (i) multipole decomposition,(ii)both isovector+isoscalar excited
• (iii) E0 and E2 has identical q2-dependence (iv)Large radiation tail
• Ex ≃130 A -(1/3)

• (n,g),(g,n) : forward-backward asymmetry  [Sims97]
• interference of IVGDR and IVGQR  
• difficult to obtain shape and strength

• IVGMR (L=0)   (for 60Ni → 60Co)
• (p-,p0)        [Erell84]
• (7Li,7Be)    [Nakayama99]
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Track reconstruction for  the 60Ni(13C,13N)60Co reaction at 
E/A=100 MeV

q(200mr)

f (50mr)

*TRANSFORM 1*
0.51179  -0.00001   0.00000   0.00000   0.00000  -7.27855
19.08245   1.95365   0.00000   0.00000   0.00000 -38.42188
0.00000   0.00000   0.00000  -0.05782   0.00000   0.00000
0.00000   0.00000  17.29480  -0.08331   0.00000   0.00000

-11.92285  -1.42200   0.00000   0.00000   1.00000   8.80290
0.00000   0.00000   0.00000   0.00000   0.00000   1.00000

0*LENGTH*         15.93900 M

f

q First order matrix of the Spectrograph

Scattering angle

11.5 
deg
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Typical energy spectra for 60Ni(13C,13N)60Co reaction at 
E/A=100 MeV

Quasifree scattering: Semiphenomenological formula;

Erell et al., Phys. Rev. C 34 1822 (1986)
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60Ni(13C,13N)60Co reaction at E/A=100 MeV

Fig.1 Typical spectra for 60Ni(13C,13N)16Co Reaction

Result of the Microscopic DWBA analysis
Ex=8.7 MeV state

L=1 IVGDR reproduce the data
Ex=20 MeV State

L=0 IVGMR does not reproduce the data
L=2 IVGQR reproduces the date very well

T. Ichihara et. al, Phys. Rev. Lett 89 142501 (2002). 

The charge-exchange reaction 60Ni(13C,13N)60Co at 
E/A = 100 MeV has been studied.  Beside the IVGDR at
Ex = 8.7 MeV, a significant peak was observed at Ex = 20 MeV
with a width of 9 MeV. DWBA analysis of the observed angular
Distributions clearly indicates L = 2 IVGQR. No evidence of the
IVGMR was observed by the present experiment.



12C(12C,12N)12B  E/A=135 MeV
• GT 12B1+ S Microscopic one-step 

DWBA
• Ex= 4.5 MeV 2- 4- DWBA

Ex=7.5MeV 2- 1-

DWBA
• 12C(d,2He)12B consistent

60Ni(13C,13N)60Co E/A=135 MeV 
• Ex=7 MeV  L=1 IVGDR DWBA
• Ex=20 MeV 

L=0 I VGMR L=2 IVGQR
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PHENIX experiment uses Grid to transfer 270 TB 
of data to Japan
Aug 23 2005

• During the polarized proton-proton run that ended 
in June at the Relativistic Heavy Ion Collider (RHIC) 
at Brookhaven, Grid tools were used by the PHENIX 
experiment to send recently acquired data to a 
regional computing centre for the experiment in 
Japan.

• This seems to be the first time that a data transfer 
of such magnitude was sustained over many weeks 
in actual production, and was handled as part of 
routine operation by non-experts.

http://www.cerncourier.com/main/article/45/7/15

http://www.cerncourier.com/main/article/45/7/15



