Joint ICTP-VAST-APCTP Regional School in Theoretical Physics
Topological Phases and Quantum Computation

Hanoi, 9-20 December 2013

ARRIVAL INFORMATION

Emergency contact:
Pham Thanh Huong, secretary: phone 090 4861211
Tran Minh Tien, organizer: phone 0123 602 4567
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AT NOIBAI AIRPORT

I. Getting visa on arrival
1. Please prepare the following documents:
- Valid passport
- Two passport photos with size 4cm x 6¢cm (or 2in x 2in)
- A copy of the visa approval letter of the immigration department

- Cash in USD (45 USD for single entry visa, 65-95 USD for multiple
entry visa)

2. At Noibai airport

Please find “Visa upon arrival” counter (see the picture below). It
locates nearby the checking points of the immigration department. Show
your documents to the officers, and they will give the visa stamp in your
passport.




II.

Getting to the Governmental Guest House

Take taxi from the airport to the Governmental Guest House. The taxis
stand at the terminal exit. The cost for taxi from the airport to
Governmental Guest House is 350 000 VND. Show the following
address to the taxi driver:
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III. Getting to the Bavi National Park place

If you want to go directly from the Noibai airport to the Bavi National
Park by taxi, please check it with the local organizers in advance, because
the Bavi National Park is a rural area, and the roads are complicated.
Show the taxi driver the schematic road map below.

The school place is directly at the left hand side of the entry gate of the
Bavi National Park. The hotel (Tiensa hotel) locates approximately 1km
from the entry gate of the Bavi National Park, in the right hand side
direction, and at the Tiensa lake (Ho Tien Sa).

(| Khu Gu wh -J
' Thién Son
— s

Vuon Quéc gia
Ba Vi

— |

Budng Léng - Hoa Lac

TX Son Tay

®
=
c
3
>
>
«
—
&
v
- ]
[ =
=)
-
e |
i

Tinh 1687 A Buong di Ba Chéng

Bién chi duong
di H6 Tién Sa




SO B0 DU LICH VUON QUOC GIA BA Vi
BA Vi NATIONAL PARK TOURIST MAP

leatmae Pl - /" gty
/ Hb Chi Minh y, Dén Thugng
Bao Thien ter /T / u te

Py

/ Temple President /
\A Ho Chi Minh Nha tis thér Phap A
Political prison under the Franch Quén thé Bach xanh cd thy

. : ,-"B'IT&\WM (Old green cypress populations
Yeemmta, _..-‘ e Tan Vien peak

w _'..___'_..' t 'mmm

Khu trai hit thni Phap

: ': Tien %ﬁtel

Thién Som - Subi Nga

TRUNG TAM
30 km bt
-—

XUAN MAI
tional Park
Son Tay Da Chéng

o 1km e 3.5km a 1.5 km a 2.5km e 3.5km e 1km o




IN HANOI

Governmental Guest House

N _ %5, Oldquarter .
8 . . & .. Govemmental
ol s .o\ X *=Guest House
1 Hoan Kiem lake 7 Fine art museum
2 Ngoc Son temple 8 Temple of Literature
3 Thang Long water 9 Hoalo prison ("Hilton hotel”)
puppgt theatre 10 Hanoi Opera House

4 Hanoi Cathedral 11 Museum of History
5 Army museum 12 Museum of Modern History

6 Imperical citadel

The Governmental Guest House locates at the center of Hanoi, and
nearby the old quarter of Hanoi. There are many sightseeing and
entertainment places, such as Hoan Kiem lake, Ngoc Son temple...
Please be careful when crossing streets and take care of your things in
crowded places.



School place in Hanoi

The school place locates at the Institute of Information Technology,
Vietnam Academy of Science and Technology. Its address is

Block A3 - 18 Hoang Quoc Viet Road — Hanoi
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School schedule

In the first week (9-13 December) the School will take place in Hanoi at
the Institute of Information Technology, while in the second week (14-20
December) it will take place at Bavi National Park.

During the first week, we will provide a shuttle bus from the
Governmental Guest House to the School place and vice versa.

TIME TABLE OF SHUTTLE BUS
from 9 to 13 December 2013

8:30 Governmental Guest House
8:55 Institute of Information Technology
19:00 Institute of Information Technology
19:25 Governmental Guest House




First week schedule

Monday Tueday | Wednesday | Thurday | Friday | Saturday
9-12 10-12 11-12 12-12 13-12 14-12
8.30- Registration
9.00
9-10 | Opening Mussardo | Chuang Lauchli | Nagaj
ceremony
10-11 | Nagaj Mussardo | Nagaj Ludwig | Chuang
break
11.30- | Mussardo | Ludwig | Ludwig Chuang | Lauchli Movmg
to Bavi
12.30
Lunch Lunch Lunch Lunch Lunch
14-15 | Lauchli Chuang | Lauchli Wan
15-16 | Lauchli Wan Wan Wan
break
16.30- Nagaj
17.30
18-19 | Banquet Diner Diner Diner Diner Diner

The second week schedule will be provided latter.




LECTURES

Andreas Lauchli (Universitat Innsbruck Institut fir Theoretische Physik)
""Computational Approaches to Quantum Many Body Systems"*
Topics:

1. Exact Diagonalization and applications
2. DMRG/Tensor Network Methods and applications
3. (Quantum) Monte Carlo Methods and applications

Giuseppe Mussardo (SISSA-Trieste)
"Introduction to Anyon Systems”
Topics:

1. Spin-statistics

2. Braid group

3. Rules of the game
(@) Fusion rules
(b) Associatity: F-matrix
(c) Braiding

4. Quantum dimensions

5. Topological computation

Xin Wan (Zhejiang Institute of Modern Physics)
“Anyons and quantum computation in quantum Hall systems”
Topics:

2D electron gas, FQHE and anyons
FQH wavefunctions and CFT
Moore-Read state and experiments
TQFT and quantum computation

Pwnh e



Kwek Leong Chuan (Centre for Quantum Technology, Singapore)
“Entanglement Theory”
Topics:

1. What is a qubit?

2. Density matrix formalism

3. Pure and mixed states

4. Entangled states; what is entanglement?

5. Measures of bipartite entanglement

6. Bell inequalities

7. Entanglement witnesses

8. Multipartitie entanglement

9. Topological entanglement

10. Recent advances in entanglement (if | have the time)

Daniel Nagaj (Faculty of Physics, Wien)
“ Introduction to Quantum Computing”
Topics:

1. Quantum computing: how and what can one do with unitaries

2. Entanglement and correlations: are they strange, are they useful?

3. Quantum error correction codes: basic tools to fight decoherence

4. Elementary quantum algorithms: what is QC good for/intro to complexity

Andreas W.W. Ludwig (University of California, Santa Barbara)
“Aspects of Topological Phases*

Topics:
1. Interactions between Non-Abelian Anyons — Analogies with Quantum Magnetism
2. Interactions in One-dimensional Systems — Exact Solution
3. Reinterpretation of One-dimensional case - broader significance, and higher dimensions
4. Introduction to Topological Insulators and Superconductors, and to their Classification (if

time permits)



VIETNAMESE SENTENCES

. HAY CHO TOI PEN NHA KH_ACH CHINH PHU O SO 2 PHO
LE THACH, QUAN HOAN KIEM

Please take me to the Governmental Guest House at 2 Le Thach street,
Hanoi.

. HAY CHO TOI PEN 18 HOANG QUOC VIET, VIEN HAN
LAM KHOA HQC VA CONG NGHE

Please take me to the Vietnam Academy of Science and Technology
at 18 Hoang Quoc Viet street, Hanoi.

. XIN HOI TOA NHA VIEN CONG NGHE THONG TIN NAM O
PAU?

Could you tell me where the building of the Institute of Information
Technology is?

. HAY CHO TOI RA SAN BAY NOI BAI

Please take me to the Noibai airport.

. HAY CHO TOI PEN CONG VAO VUON QUOC GIA BA VI
Please take me to the entry gate of the Bavi National Park.

. HAY CHO TOI PEN KHACH SAN TIEN SA, O HO TIEN SA,
NAM GAN CONG VAO VUON QUOC GIA BA Vi, RE PHAL,
DI KHOANG 1KM.

Please take me to Tien Sa hotel, nearby the entry gate of the Bavi
National Park on 1km distance.



