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It may still be necessary to merge some

of the

departments as shown in the tentative plans. In the
future, more effort should be made to receive large
supports from the industry and private persons for
buildings and endowments. As the departments in a
university with such a long and distinguished history,

chaired professorships from private funds are desirable.
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The educations in the departments
are in general at the highest
quality and much effort is being
made for continuous improvement.
It may be helpful to make a
comparative study of the education
in the same areas at several

leading universities in the world.
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1993) that a main difference
between the attitude of Japanese
and American undergraduate
students is due to company policy.
The Japanese companies pay
little attention to university
grades and devote two- to three
more years in education of the
new engineer, while American
companies pay considerable
attention to grades and tend to
select a new engineer for a
job. other

specific Many

differences in attitudes exist in
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students and practicing engineers
(Ishii, et. al, 1993), which make
difficult of

a transferal

management techniques and
university policies between Japan
and America. However, we may
other’s
the

the

profit  from  each

experience. In  general
increased flexibility in
Department at Tohoku seems to

be positive for all concerned.
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OBV, ZTOEHTIIEK | > TD, FlodeEsh, F50 | for a professor's success. If a

professors’ student evaluations are
consistently poor, then action
should be taken to

lectures. The head of the Group

improve

should evaluate all professors’
student evaluations and research
accomplishments; identify where
improvements should be made;
help professors develop plans to
make the improvements, and if
the

improvements are

unsuccessful, reduce salaries.

26




BT =T RYGHEE S

A B C
FERHEICRET B | - DIROFEE 5 B THRTLE 4 B & HEO KO EEEZ MR L,
FREMNT TS LT | Ebha, Z DU T TR R 055
WD EDHIREZ T D, |« REROEE Y AT LOYGESINMIE | NEHEISHTND Z Lidm < FHl s
5, FHCESMLSEAHE | 2RLIVY, N5,

HETHIEBHMET| FHEOFEIETIL, REPTOFLET | 2Ok 5 BRItz e
HY, WRITRBRNE | I, FRIEER, ENLEIOEE | O LB I hanz)y, FEAKRD
HLEETH D, LD, ERHEDOFEEFE LT, | HEEZ AN AR Dz

P LT Z &, HLWZ & THD
W % LTUELYY,

c FEOHERA~D T 4 — KXy 7132 20D

NIUTRENTH D & Bbind ok
FLTIELLY,

» EROFEFLO P CE R L AIREZR b DI
NERAL L TERRT 5 2 &2 %,

L OHBICRBWNT LT — Ml
L, ZORREEZBEHEShD 2L
NEEND,

—T7, FEHE OB BT
HY, ZTEAME LTS, FEREEN
B Ho B FUT DT T2 AEDHHNER
GIONR N

[I] R E T

(%) (&) (i) (H) )
OF- GRS aONEE X,A,B | BBX B,ALA |BAXX| CBB
@ 7 RIvvar - -RI— X,BA | ACX | AAA [ABXX| CCB
@ HENAE CORY FHA X,A,B B,BX | AAA |BBXX| BBA
@ FBEHELOBGEEHG COR Y #1A X, AA BAX | AAA |BCXX| BBB
® HEDERCIRG X,AAA | CCAX | ABA [BAXX| BBB
© FANTKT D3R X, A C BAX | AAA |BCXX| AAA
@ HZEOEDW ERUSEDIZDDU AT A | XKAA | AAX | AAA |BBXX| BBA
B R
BEEE T S BEHNZE B
A B C
HHRTHLAEEDO L~ H D 15 U | The graduate education is at the highest level,

%, Congratulations!
ZZETHoTCIBNIHEEDE )L
BEICHEART 5, TEEME), [FER
PR B L TIE, AEBERDMER<
& a5,

but the number of the doctoral students should
be increased. It appears that a continuous effort
should be made to demonstrate to the industry
that the doctoral graduates can make unique

contributions to research and development.
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However, there are other
important measures of the
success of the Department’s
educational program. Among

these are the students’
evaluation of  professors’
lectures, the job placement

success of graduating students,
and companies’ assessments of
Tohoku University graduates.
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RESEARCH QUALITY

In general, the quality of your Department’s research is excellent. Faculty and staff are enthusiastic about
their research, and their research programs are well planned, with well defined goals. Professors have
chosen their goals with care, have clearly established strategies, and communicate their findings well. In
most laboratories the research equipment is first rate. Below are some observations about specific
laboratories.

Complex Fracture Systems Laboratory.

Dr. Hashida’s use of recycled concrete, strengthened with short fibers, is of great interest. Particularly
important is his research showing that microfracturing of rocks increase under supercritical water
conditions.  This result, along with geochemical information developed by the Environmental
Geochemistry laboratory, suggest that geothermal reservoirs operated at supercritical conditions may have
great commercial potential.

Energy Resources Engineering.

The research conducted in this laboratory is interesting and of high quality. I believe that the laboratory
facilities should be improved. The laboratory space is so crowded and it is difficult to walk. Experiments
have been set up in a room created by installing an extra, temporary floor. The single entrance, and exit,
to this room is difficult to move through. I am concerned for the safety of students and staff who might
work in this room who could be trapped in a fire or chemical spill. In addition, it would be safer to protect
researchers should the high pressure autoclave fail by interposing a protective shield which could be made
of high strength, transparent plastic.

Environmental Geochemistry.

Under the guidance of Nakatsuka sensei, who must be extraordinarily busy as he also serves as Dean of the
Faculty of engineering as well Director of NICHe, Dr. Tsuchiya and his associates have conducted very
interesting experiments on rock-water interactions at supercritical conditions.

These experiments suggest that mineral dissolution and precipitation may be minimized when the
supercritical water behaves more like a dense vapor rather than a liquid, and offers a good strategy for
operating geothermal reservoirs at high temperature and pressure. I am very impressed by Dr. Tsuchiya
and recommend that Tohoku University consider promoting him to full professor. This laboratory, like
several others in the Department of Geoscience & Technology, employs high pressure autoclaves, and again
I recommend the use of protective shields in case the autoclave fails.

Environmental Systems Engineering.

Chida sensei and his staff are doing important research using applied microbiological approaches to
environmental remediation and enhanced oil production. This laboratory is an excellent example of
interdisciplinary research, merging biology with chemical engineering and geoscience. It will be important
for this laboratory to establish and maintain cooperative research programs with Tohoku University’s
Biochemistry Engineering Group.

Exploitation Machinery.

With the welcome addition of Dr. Saito, this laboratory appears to be poised for reinvigoration. Its earlier
mission to develop mining equipment was threatened by the weakened economy for the Japanese mining
industry. However, even with the addition of drilling research to its mission, funding opportunities in
drilling and mining research are limited, particularly so as NEDO is reducing its geothermal funding.
Hence I encourage Sato sensei to seek funding from industry in Japan and, because the industry in Japan
1s shrinking, even other countries.

Geomechanics.

Dr. Matsuki and his researchers have conducted important, fundamental research showing that the
standard deviation of fracture aperture is surprisingly independent of fracture length and developed
experimental data which questions the long accepted relationship between crack density and principal
stress direction. This laboratory has also completed extremely interesting experiments concerning
cavitation and casing perforation.

I was very impressed with the quality of the research programs and the excellent methods of presenting
results.

Informatics for Geology.

In the short time I had for observations I was only able to see some of the work on rock water interactions.
I am not sure what the main purpose of this laboratory is, nor what its principle accomplishments are.
Perhaps this Laboratory should seek a unique research niche, or else merge with another laboratory, for
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example Environmental Geochemistry.
Mineral Processing and Design.

The work on using C and S as natural resources is very interesting and needed for the future of human
society. Research on Fullerenes and Carbon nanotubes is also interesting, and should offer great
opportunities for increased funding. However such research requires continued excellence in materials
science expertise. So this laboratory must work very hard to collaborate closely with Tohoku University —
s Materials Science Group, and perhaps even consider joining this group.

Surface and Subsurface Instrumentation.

Dr. Niitsuma and his staff have developed ingenious, extremely small seismic sensors, and conducted
important research on microseismic imaging of underground reservoirs. This laboratory not only conducts
excellent research, but sets world standards in international joint research and in commercializing
technology using joint agreements with industry. This laboratory’s staff offers excellent potential for future
advancement. Associate professor H. Asanuma is a highly regarded scientist in microseismic imaging, and
signal processing. His record of publishing is superb. He has headed several international research
projects,

supervising scientists in France, Germany, Switzerland, UK and USA. He is a skilled research leader and
has been very successful in winning grants and funding. Research Associate Moriya has matured
wonderfully in the past 4 years. His research is among the most important in microseismicity and he has
led the way in relating

microearthquakes to rock mechanics and fluid flow. He is now a confident, assured and very talented
researcher.

MEETING WITH YOUNG RESEARCHERS

Thank you for allowing me to meet the associate professors and research associates. Tohoku University
may be justifiably proud of its young staff. They are dedicated, enthusiastic and very interested in their
work. They will provide an excellent base for the next generation of full professors, and in the section
above I suggested that many of your young staff are ready, and able, for promotion now.

I asked the young staff if their salaries are sufficient, as this is a big complaint in the US. I was surprised
to hear that most of the young staff are satisfied with their salaries. I commend Tohoku University for
finding the necessary funding.

As might be expected the young staff complained about some of the bureaucracy of university
administrators. These complaints were minor compared to US young staff complaints, but most happily, 1
think some of these complaints could be remedied. For example Tohoku administrators require much
paper work, and it must all be in Japanese. So if a foreign visitor is invited, all travel receipts, which
usually would be in English, must be translated into Japanese using Kangi, Hiragana and Katagana
characters. This task falls upon the young staff, and is a great imposition, especially for many of your
foreign born young staff, who often speak fluent Japanese, but struggle with written Japanese.

Perhaps it would be more efficient to add to the administrative staff a person who can read English
receipts, and have that person approve expenditures without requiring written translations. Perhaps it
might also be possible to reduce the number of papers too, Speaking of my own experience, it is difficult to
understand why Tohoku administrators need so many papers. They want copies of the airline ticket,
travel agent invoice and boarding pass, even though these three papers show the same information!

Many of the young staff complained that the Department of Geoscience & Technology does not have a
machinist. Instead the young staff must do all the machining required for all their experiments. I have
been led to understand that funding is available to hire a machinist, but the Japanese Government wishes
to minimize the number of employees at Tohoku University. Perhaps it would be possible to avoid the
formal hiring of a machinist by instead entering a contract with an existing machining company and have
that company provide a machinist to work at the Department of Geoscience & Technology. Alternatively,
perhaps you could find a recently retired machinist, encourage him to start his own company, and then
enter a contract with this new company.

Finally, many of the young staff believe that more research associates are necessary to properly supervise
the number of students presently enrolled.

QUALITY OF EDUCATIONAL PROGRAM

I reviewed the documents given me and believe that the Department’s curriculum, both undergraduate
and graduate, are well designed and should facilitate student learning. However, there are other
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important measures of the success of the Department’s educational program. Among these are the
students’ evaluation of professors’ lectures, the job placement success of graduating students, and company’s
assessments of Tohoku University graduates.

I was unable to review any of these measures. I know that Tohoku does require that students evaluate
their professors, but I don’t know if Tohoku measures student placement success or company assessments.
If not, perhaps Tohoku should.

Student evaluations of all professors, associate and full, should be an important criterion for a professor’s
success. If a professors’ student evaluations are consistently poor, then action should be taken to improve
lectures.

Such action is not currently taken within the Department of Geoscience and Technology, Currently the
Department employs a rotating chairman whereby each full professor takes a turn as chairman for one
year. This is a very democratic system, but because each chairman knows that he holds the office
temporarily, he is reluctant to take strong, bold action. The department should consider a change. Appoint
a strong chairman who will hold the office for at least 3 years, whose only job is to be chairman, not
chairman and laboratory director. Perhaps one of the existing professors who faces retirement in a few
years could be persuaded to take this job. The strong chairman should evaluate all professors’ student
evaluations and research accomplishments; identify where improvements should be made; help professors
develop plans to make the improvements, and if the improvements are unsuccessful, reduce salaries. In
addition, a strong chairman can become a more effective advocate for the Department. He can develop a
more world-encompassing view of research and educational developments in geoscience and technology;
identify promising research opportunities and lead the other professors into these opportunities. Such a
strong chairman could become active on high level Government committees and identify new funding
sources for the other professors.
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